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ABSTRACT

A survey to ascertain the incidence and relative abundance of insect pests of stored
groundnuts was carried out at Sabo Village, near Dugbe market, Ibadan, between
April 1981 and April 1982. The most abundant insect pest was Tribolium
castsaneum (Herbst) which represented 51.9% of insects trapped on the wing and
72.7% of insects sieved from groundnut samples.

Ephestia ca utella (Walker) constituted 30.2% of trapped flying insects and
12.0% of insets sieved from samples; Plo dis interpunctelle constituted 11.3% of
trapped flying insects and 9.2% of insects sieved from samples; Oorcym cepbslonice
(Stainton) constituted 5.7% of trapped flying insects and 4.9% of insects sieved from
samples; and Oryzs epliilus meres tor (Fauvel) constituted less than 2% of both
trapped and sieved insects. The peak of infestation of groundnut samples seemed to
precede the peak of flying insects, insects within samples being most abundant by
September and October while flying insects were abundant by October and November.

The moths E. CB utelle and P. interp unctelle appeared to be abundant when
temperatures were low and relative humidities were high. High temperatures seemed
to favour the building up of populations of T. cesteneum ..

Free fatty acids and peroxide levels of groundnut samples were determined and
used as parameters for assessing the extent of damage of nuts by pests; these values
correlated with insect infestation in most. cases.
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INTRODUCTION

The study of insects pests of stored
groundnut in Nigeria has largely been
confined to the northern part of Nigeria.
Prevett et a1. (1961) investigated the
pattern of infestation in the groundnut
pyramids (900 tonne open air pyramid-
shaped stacks of bagged groundnuts)
owned by the Nigerian Groundnut
Board. Gureshi and Halliday (1965~
recorded the stored insect pests caught
in a suction trap operated at dusk at the
Nassarawa groundnut stacking area of
Kano. Prevett and Halliday (1964)
examined groundnuts on arrival at Kano
from' buying stations in order to
understand the pattern of infestation of
the central storage area. Prevett (1964)
investigated the distribution of insects in
stacks of bagged groundnuts of the out-
door pyramid storage. Mbata (1987)
compared the abundance of insect pests
of stored groundnuts at various levels of
handling in northern Nigeria. Little
attention seems to have been paid to
groundnut storage in the southern parts
of Nigeria where methods other than
outdoor storage are practised. The only
notable effort appears to be the
investigation of the flight activities of
two storage moths in ground nut
warehouses in Lagos (Riley, 1967). The
present work was aimed at investigating
the incidence and abundance of the
insect pests on groundnuts in stores at
Ibadan, a southern town in Nigeria.

MATERIALS AND METHODS

The survey to ascertain the relative
occurrence and abundance of insect
pests of stored groundnuts was carried
out at Sabo, near Dugbe market, Ibadan,
between April 1981 and April 1982.

The house grain traders procure
shelled groundnuts from Kano and seem
to replenish their stock every two weeks.
The transportation of groundnuts from
Kano to Ibadan lasts between one and
two days and the groundnuts are
transported in large jute bags and kept
on arrival in six stores located in Sabo
village market near Dugbe.

Description of the stores

The stores differed in size and the
largest store measured 9 x 15 x 6 meters
while the smallest measured 4 x 10 x 6.
meters. The remaining four stores had
dimensions between the largest and the
smallest. The walls and roofs of all the
stores were made of corrugated iron
sheets while the floors were plastered
with cement. When fully stocked,
groundnut stacks normally touched the
roof of the stores.

Method of Survey

The survey was conducted between
April, 1981 and April, 1982.
Temperature and relative humidity of
the stores were continuously recorded
with thermohygrographs which were kept
in the stores throughout the period of
the investigation. Mean temperatures
and relative humidities were determined
on two-weekly basis.

Estimations of insects flying within
the stores were made by two methods.
The first involved the use of groundnut
oil poured in dishes and placed in
strategic positions to trap flying insects;
Morah and Cornes (1979) found that
groundnut oil was effective in attracting
insect pests of groundnuts. The "oil
traps" consisted of metal dishes of 22cm
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diameter, into which 30ml of groundnut
oil was poured. An oil trap was placed
at each of the four corners of each
store. The second method involved
catching flying insects with a sweep net
between 18.00 and 19.00 hr at two
weekly intervals. This followed
observations by Wallof & Richards
(1946) and Mbata & Osuji (1983) that
the peak of flight activity or moths in
groundnut pyramids occurred within this
period. Twenty five sweeps were made
with the sweep net during the period of
one hour. Each sweep consisted of a
forward elliptical movement from right
to left with a 35cm diameter net.

Since the stores were dark during
the sampling period and light inhibited
the activities of the adult moths torch-
lamps were used for searching for the
insects caught.

The number of insects which were
still inside the kernels of groundnuts was
estimated by taking samples of
groundnuts from the bags using a spear
sampler. Five samples of groundnuts
were collected fortnightly from each of
the stores.

In order to make up a groundnut
sample of 1 litre polythene bag, samples
were collected from two bottom bags,
two middle bags and two top bags.
Samples were taken from all sides of a
selected bag so as to eliminate errors
associated with spear samplers (Howe,
1952). Samples were taken 2 metres
apart right round the stacks and about
16 individual spear samples were taken
to fill a 1 litre container. These samples
were properly tied up in polythene bags
and the number of insects in them were
later estimated. The groundnut samples
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were analysed for moisture, lipid, FFA
(Free fatty acids) and peroxides.

Isolation of Insect Pests from
Groundnut Samples

The estimation of the level of insect
infestation in a given stored produce
often requires isolating the insect pests
fropi the produce, and subsequently
counting the number of insect pests
present (Solomon, 1945; Osuji 1974). A
common method used in isolating insects
from groundnuts is sieving out adults,
pupae and larvae developing on the nuts
from all the samples. However, to
extract larvae, pupae and adults inside
nuts, the nuts have to be broken. The
insect pests extracted from each sample
in this investigation were counted on an
illuminated Petri dish placed on a white
filter paper.

In order to standardize the estimate
of infestation, all insect pests counted
were expressed as the number per 500g
of'.groundnut sample.

Determination of Moisture Content
of Samples:

In order to determine the moisture
content of the groundnut samples,
representative sub-samples were reduced
to fine particles by spinning them in a
Waring commercial blender for 2
minutes. Thereafter, 3g samples of the
fine particles were heated in a fan-
ventilated oven at 1040 C for 4 hours.
Preliminary trials showed that constant
weight was achieved at this temperature-
time combination. Three determinations
were made for each sample. Calculations
of percent moisture content were made
on a wet weight basis.
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Determination of Lipid Content
of Samples

The method used involved extraction
with a Soxhlet continuous extraction
apparatus (Frais, 1972). About 7g of
finely ground sample was weighed into
the thimble of the apparatus and the
lipid extracted for four hours using di-
ethyl ether as a solvent. After the
extraction, the lipid-ether mixture was
distilled to recover the ether. The
remaining mixture comprising mainly of
lipid in the flask, was heated at 1020 C
in a fan-ventilated oven, dried in a
desiccator containing calcium chloride
and weighed. Three determinations were
made in respect of 'each sample. Lipid
content was expressed as a percentage of
the wet weight of the sample.

Free fatty Acids (FFA) and
Peroxide Values

FFA and peroxide values were
determined by the methods proposed by
Yeoh (1978). FFA determination
involved volumetric neutralisation of the
free fatty acids in the oil with potassium
hydroxide while peroxide values were
determined by titrating oil dissolved in
acetic acid-chloroform solution against
O.OlNsodium thiosulphate, standardised
with potassium iodate.

RESULTS AND DISCUSSION

Abundance of Flying Insects in
Groundnut Stores and Insects Pests in
Groundnut samples.

The insects encountered during the
survey were mainly Tribolium
cs stsneum Ephestis co. utelle, Pl o di s

-.~.

I
r.
F

interpunctella, Corcyrs ceplisl onice
and Oryzn ephil us mercator. The mean
numbers of insect pests caught from the
stores at fortnightly intervals were T.
c s s tn n e um 36.4 (51.9%), P.
interpunctelle 7.9 (11.2%), E. co.utelle
21.2 (30.2%). C. ceplis lo nice 4.0
(5.7%), O. mercator 0.5 (0.7%) s nd
others 0.2 (0.3%) (Table 1 ). From the
sample studies, the mean monthly
occurrence of T. cs sts neum in
groundnuts stored in the Ibadan Area
was 23.7 per kg. The moths, P.
interpunctello. and E. ceutelle,
occurred at the monthly average of 3.0
and 3.9 per kg while C. cepludo nice
and O. mercator were found in these
samples only occasionally with mean
monthly occurrence of 1.6 and 0.4 per
kg, respectively.

The number of insect pests recorded
per month showed considerable
variation. While the number of flying
insects caught in the traps was highest
between October and November 1981
(Fig.I), the pest density in groundnut
samples as determined by sieving and
counting was highest a month earlier,
namely between September and October
1981 (Fig. 2). The interval between the
peaks of flying insects and insects
isolated from the samples is probably
due to the fact that crowding of insects
in nuts rlesulted in dispersal of insects in
the stores. Thus the population built up
first in groundnuts before flying insects
became abundant in the stores.

No insects were taken in December
1981 (Fig.2). Flying insects were least
abundant in September, 1981 (Fig.I).
This probably arose from the freshness
of groundnuts in stock at this time; low
insect pest density had been previously
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Table 1. Monthly mean of flying insects caught by traps in groundnut stores from
April, 1981 to April, 1982.

(Mean number of insects caught in a store per fortnight)

MONTH T. P. E. C. O. Others
casta- inter- ca utella cephe- meres-
neum p unc t- Io nio s tor

ella

1981 April 21.3 8.0 23.3 O. 0 0

May 34.4 6.3 16.8 2.7 0 0.2

June 22.3 5.8 34.7 2.9 0 0

July 18.8 2.2 34.7 1.3 0 1

August 15.5 22.3 20.7 5.0 0 0

September 8.7 16.5 9.0 2.0 1.7 0

October 84.8 3.3 5.3 2.3 1.5 0

November 127.2 1.5 20.2 3.3 0.7 0.3

December 29.9 5.6 29.6 7.3 0.7 0

1982 January 31.8 13.8 32.2 10.3 0 0.3

February 38.2 5.5 19.0 10.5 0.3 0.5

March 19.5 5.5 17.0 2.2 0.3 0.2

April 20.2 4.8 13.5 2.0 0.7 0

Mean ±'S.E. 36.4 7.9 21.2 4.0 0.5 0.2
±9.2d ± 1.8b ±2.6e ±0.8b ±0.2a ±O.la

"Values having different alphabets are significantly different (P < 0.05).
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Fig. 1. Monthly means of flying insects caught by traps in groundnut stores between
April 1981 and April 1982.
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observed for fresh ground nuts from
farms (Mbata, 1982).

T. castaneum was the most
abundant insect in the stores and in
samples, and. its distribution and
abundance corresponded with the peak
values for all the pest species taken
together (Tables 1 and 2). The high
frequency of T. castaneum in
groundnut samples has been reported
previously (Howe, 1952; prevett and
Halliday, 1964; Morah and Cornes,
1979). T. castaneum was most
abundant in the months of October and
November. Qureshi & Halliday (1965)
and Riley (1967) working independently,
observed that T. castaneum numbers
peak at about this period both at Kano
and Apapa Wharf, respectively. Low
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numbers of T. castaneum were
observed in the month of December.
This low abundance in December might
be attributed to the fact that the
groundnuts in the stores at this time
were largely fresh and uninfested.

The abundance of the moths, P.
in terpunctella and E. ca utells,
seemed to be negatively related to
temperature (Figs 3 & 4), while the
population of C. cephalonica did not
correlate with temperature, More moths
were caught in the months of June to
September, 1981 when temperatures
were low. However, high temperatures
seemed to favour an increase in the
abundance of T. castaneum (Fig.4). It
appears that during periods of
predominantly low temperatures, the

Abundance of insect pests of stored groundnuts

Table 2. The mean monthly number of various insects occurring in 500g samples of
groundnuts.

T. E. P. C. O.
casta- ceutel- inter- cepbs- meres-
neum la punc- lonics tor

tells

Mean number ± 28.7c± 3.9b 3.0b l.6ab 0.4a

S.E occurring ± ± ± ± ±
every month 5.2 0.5 0.7 0.4 0.2

Mean % monthly 72.7 12.0 0.2 4.9 1.2
abundance

.•. Multiple range test (SSR) was used in grouping the various means. Values having
different alphabets are significantly different (P< 0.05).



82 G.N. MbBtB

.-. R.H.
A-A Temperafure
0-0 L casfa!Jeum

<J1
140

U 30<II
<J1
C

'0
<II 100u Cl>c

25
c.

0 ::JTI 0c I::J .-. L.
.D

•........•...•-.-. ./ <II
0 0.

>- Ez 60 <II

C f-

a 20
E
c c c_\ ~o0
Cl>

.> --"~_O:::E sZJOf~20 ___ o\g / /.", '--"----. .--. _.- 15
A M J J A S 0 N 0 J F M A

1981 1982

Month -

Fig. 3. Mean monthly temperature and mean monthly abundance of insect pests in
groundnut stores.
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population of T. castaneum declined
while an increase in the population of
moths occurred. It is also probable that
low numbers of the moths or their total
disappearance observed when tempera-
tures were high could be due to inter-
specific competition between the moths
and T. castaneum as has already been
suggested by Prevett (1961).

The peak in the abundance of the
moths, P. interpunctella and E.
cautella, corresponded to the period of
high ambient relative humidity (77% &
78%) recorded in August and
September, 1981 (Table 2, Fig.5). The
moths were least abundant in the
months with low relative humidity.

There was a positive correlation
(r=O.5605, P<O.05) between the
percentage moth abundance and mean
monthly relative humidities (Fig.5L
Riley (1967) has also observed high
moth abundance in these months with
high relative humidity at Apapa Wharf.

Lipid and Moisture Contents of
Groundnut Samples

There was a high positive correlation (r
= 0.659; P< 0.05) between the total
insect pest density and moisture content
values of groundnut samples. The
relationship indicated that samples of
high moisture content tended to sustain
high infestation (Fig.B). This positive
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correlation established between moisture
content and pest density may be of
practical importance. The point of
interception on the X - axis, namely
4.2%, might. be indicative of the safe
moisture content for the storage of
groundnuts. The cluster of points
between 5.2. and 7.0% suggests that at
this range of moisture content,
groundnuts are likely to sustain heavy
infestation. Howe (1952) observed that
high relative humidity in the groundnuts
storage environment which consequently
increased the moisture content of the
nuts also affected the level of infestation
of the groundnuts. Howe and Freeman
(1955) observed that P. interp uuc tell s
thrived well in nuts of high moisture

content. Wallof and Richards (1946)
reported that the larvae of Ep he stie
elutella (Hubner), a related species to
E. cs utelle migrated to areas of higher
water gradient in bags of wheat.

Lipid content showed an inverse
relationship to the level of pest
infestation (r= - 0.888, P<O.05) (Table
3), Only the occurrence of T.
cs sts neum had any correlation with the
lipid content of groundnuts (Fig. 7).
Corby (1947) observed a depletion of
lipid in groundnuts following infestation
by Aplis nus so rdi d us (F). Halliday
0967; 1969) observed that insects
produced lipases which broke down
lipids by lipolysis. It has also been
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= cserved that the dust and frass
: reduced by insects contained lipases
·...hich continued lipolysis when infested
..uts were milled with dust and frass
Halliday, 1967; 1969),

FFA And Peroxide Values of Samples

?FA and peroxide levels (Figs. 8 and 9)
.vere directly related to the level of
infestation of samples (r = 0.8997, P <
0.05; r= 0.8972, P<0.05L During the
;:eak of insect infestation, FFA values of
about 4% to 5% were observed (Table
;3\. Observations of high FFA values in
groundnuts resulting from insect
infestation have been made by some
previous workers (Howe, 1952: Duerden
and Cutler, 1957: Davey et 8.1., 1959

Mbata & Osuji, ]983). Only T.
cs sts neuni numbers had any correlation
with the FFA values. It would appear,
therefore, that T. cs sts n uem, because
of its abundance contributed most to
deterioration of ground nuts which
resulted in high FFA.

The peroxide values of gro und nut
samples were plotted against the insect
pest densities (re = 0.8972, P< 0.05l.
Samples collected in the month of
October, 1981 which had very high pest
densities recorded the highest peroxide
levels.

High peroxide values resulting from
insect infestation have been observed
previously by Fairchild et 8.1. (1954) who
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Table 3. Monthly means of moisture, lipid, FFA and peroxide contents of groundnut
samples.

-.•.

1981 1982

MONTHS April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr.

Moisture 5.4ab 5.7ab 6.0b 5.9ab 7.8c 8.3d 8.1cd 5.8ab 4.9a 5.4ab 5.5ab 5.4ab 5.7ab

content ± ± ± ± ± ± ± ± ± ± ± ± ±
(%)

Mean ± 0.1 0.4 0.2 0.2 0.1 0.3 0.3 0.3 0.2 0.2 0.1 0.1 0.1
S.E.

Lipid 42.7b 43.9 41.8b 42.2b 41.0b 38.lab 33.7s 44.0c 47.0c 43.0bc 41.9b 43.bc 43.6
bc bc

content ± ± ± ± ± ± ± ±. ± ± ± ± ±
(%) •

Mean ± 0.9 1.0 1.1 1.3 0.9 2.1 1.1 1.6 2.4 1.1 1.1 0.5
S.E.

FFA 1.3ab 1.5ab 2.1b 1.5ab 1.9b 3.lc 4.3 1.6ab 0.7a 1.2ab 1.8ab 1.4ab 1.3ab

Values ± ± ± ± ± ± ± ± ± ± ± ± ±
(%)

Mean ± 0.1 O.~ 0.3 0.2 0.1 0.6 0.3 0.5 0.5 0.1 0.3 0.2 0.1
S.E.

Peroxide 6.0ab 6.5d 7.2bc 5.5ab 6.5b 9.lc 12.1d 5.8ab 3.2ab 5.9ab 6.3ab 3.3a 3.0a
±

Values ± ± ± ± ± ± ± ± ± ± ± ± ±
(rrund)

Mean ± 0.7 0.8 1.0 0.7 0.4 1.1 0.9 1.4 0.3 0.9 0.8 1.0 0.3
S.E.

01< Horizontal values having different alphabets are significantly different (P< 0.05).
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noted a rise of about 22 milliequivalents
for groundnut infestated by C. serratus.
High rises in peroxide values of infested
nuts might have been caused by the
breakdown of ground nuts into particles
during insect feeding, thus exposing the
oil molecules to atmospheric oxidation
to form compounds which react as
peroxides. The peroxide values of
samples correlated only with the density
of T. cs stseum. It would appear that
T. castaneum was the only species with
sufficient population to cause deterio-
ration which resulted in high peroxides
and FFA.
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