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Grasshopper
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(Orthoptera:
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ABSTRACT.
The concentrations
of lead (Pb2+), copper (Cu2+), zinc (Zn2+) and
2
chromium (Cr
in adult Zonocerus variegatus (L.) collected. from six different locations
within Abeokuta m tropolis as well as in the .soils and food plants on which the
grasshoppers w re
II ted were determined. Z. variegatus accumulated heavy metals in
its body at concentrations
significantly
(P<0.05) affected by location of collection.
Insects collected from lta-Oshin
Industrial Estate and Mechanics'
Village had. high
concentration of Pb"' 0.30 and 0.166mgll OOg, respectively) which differed significantly
from values for oth r 1 cations. Insects from the University Farm and Petrol Station had
high concentration
of
u (0.083 and 0.0811. mgll 00 g, respectively)
which were,
however, statisti all comparable to values for other locations. Collections from locations
with more than on ho t plant species had higher proximate values than those of locations
with single ho t plant pecies. By these findings, it was confirmed that Z. variegatus, like
other arthropo
. could accumulate heavy metals in its body.
Thus, there is need to
closely monitor the concentration of metals in the body of Z. variegatus especially in the
. areas where the in ct is an item of human diet.
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I:\,TRODUCTIO~
The
ariegated grasshopper,
Zouocerus
variegatus
(L.)
is an insect that is
aposematically
coloured
and sequesters
toxic chemicals from plants (Chapman et
al., 1986). The insect commonly lives in
dense groups and has a repellent gland
which is situated
in the 1st and 2nd
abdominal segments (Idowu, 1994). The
insect is native to the humid forest zone of
West Africa and feeds on a wide variety of
wild and cultivated plants (Modder, 1984).
Z. variegatus had been reported as a major
pest of the agro-ecosystem
by the National
Agriculture
Technical
Committee
of
Nigeria since 1970 (Modder, 1986).
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Idowu
(1996)

(1997) and Idowu and Modder
have reported
that though. Z.
variegatus has an unpleasant odour, it is
eaten in some areas of Ondo State.
According
to Idowu et al. (2004), z.
variegatus
may
serve
as
a
nOI1conventional
protein source for human
consumption if proper! y processed.
Herbivorous
animals; like most shorthomed grasshoppers,
can magnify heavy
metals in their trophic levels (Roberts et
al.. 1979). 'Sources fro 11 which acridid
grasshoppers
accumulate
heavy
metals
include their food plants and the soil where
their eggs are laid. According to Hunter et
al. ,(198.2), cadmium (Cd2+) and copper
(Cu2+) are highly mobile in the invertebrate
food web. Heliovaera
(1990) found a
higher accumulation of Cd2+ in the Europ.

1

NIGERIAN JOURNAL OF ENTOMOLOGY VOL. 24, 2007

36

ean pine sawfly, Neodiprion setifer (Hymenoptera: Diprionidae), than in pine needles
whereas the levels of Cu2+, nickel (Nt) and
iron (Fe2+)were higher in pine needles than
in the insect. Acridid
grasshoppers
contribute significantly to the arthropod
biomass of the grassland (Schmidt, 1986)
and may thus be an important avenue for
the bio-transfer of geogenic heavy metals.
Lead causes red blood cells to be brittle
and so get destroyed more rapidly
producing anaemia (Landsdown et aI.,
1988). In addition, it may cause attentional
disorders, mental retardation,
learning
disabilities, lowered IQ and emotional
disturbances which impair progress in
young children at school. This study was
aimed at detecting and comparing the
accumulation of selected heavy metals in Z.

variegatus collected from six locations in
Abeokuta, Nigeria.

MATERIALS AND METHODS
Zonocerus variegatus adults were collected
with sweep net from six locations within
Abeokuta metropolis, namely, University
of Agriculture, Abeokuta (UNAAB) Farm,
UNAAB Petrol Station, Abeokuta-Ibadan
Express Road, Sam- Ewang Estate, ItaOsin Industrial Estate and Mechanics'
Village. Table 1 describes the locations
and identifies host plants prevalent there.
The plants on which the grasshoppers were
found and soil from the different locations
were collected and labelled for analysis.

Table 1. Description of the sampling sites.
Location
Site

Predominant plant species

Sam-Ewang Estate

Chromolaena odorata.

Mechanics' Village
UNAAB Farm

Ita-Oshin
Estate

Industrial

Abeo kuta -Ibadan
Express Road
UNAAB
Station

Petrol

An undeveloped area
within the estate.
Collection of several
automobile workshops.
Cultivated farm land
within the University
campus.

C.
odorata, Newbouldia
laevis, Manihot esculenta.
Anacardium
occidentale
and M esculenta.

Industrial estate where
face powder, roofing
sheet, cement, paint
and
plastics
are
manufactured.

C. odorata.

lOon the major
express way linking
Abeokuta and Ibadan ..
cultivated
Adjoining
land.

C. odorata, Sida acuta and

Km

Helianthus sp.
Vernonia amygdalina,
C.
odorata and M esculenta.

IDOWU ET AL.: ACCUMULATION

OF HEAVY METALS IN THE BODY OF
variegates

At locations where there were more than
one host plant species, combined samples
were taken. Plant leaves were cut with a
secateur while soil samples were taken at
0-IScm depth using screwdown and pull
auger (Adeniyi et al., 2003).
Twenty Z. variegatus
adults were
weighed on Mettler balance (DM-II-K)
and thereafter analysed for moisture, crude
protein, ash and fibre content according to
the
methods
of
AOAC
(1990),
carbohydrate was obtained by difference.
An atomic absorption spectrophotometer
(Model Buck VGP 210) was used to
determine the content of Cr2+, Pb2+, Zn2+
and Cu2+ in the samples. Dry matters of
insect, food plant and the soil (O.S g each),
were prepared following the methods of
Nuorteva and Elberg (1999), and Pize and
Josen (199S). The heavy metals were
extracted from the samples after wet ashing
with perchloric acid, hydrochloric acid and
nitric acid (Adeniyi et al.. 2003). Analyses
were replicated twice, data were analysed
using one way analysis of variance and
significance
of treatment
differences
determined using Duncan's multiple range
test (Steel and Torie 1980).
RESULTS
Proximate Analysis
Z. variegatus from Ita-Osin Industrial
Estate had the least li e weight, dry matter,
. crude protein, crude fibre and ash (Table
2). Insects collected from sites where more
than one host plants species were
consumed had higher weight and more
crude protein than those from sites where
C. odorata was the only host plant (Tables
1 and 2). Z. variegatus collected from
from Mechanics' Village and AbeokutaIbadan Express Road had significantly
(P<O.OS) higher dry matter (36.SS% and
3S.00%, respectively) than insects from ItaOshin Industrial Estate.
In respect of host plant analysis,
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differences
among
locations
were
significant (P<O.OS) for dry matter, fat and
crude protein only. The plants obtained
from UNAAB Farm and Mechanics'
Village had a significantly (P<O.OS) higher
dry matter, 37% and 36.38% respectively,
than those obtained from Sam-Ewang
Estate and Abeokuta-Ibadan Express road.
Plants collected from UNAAB Petrol
Station had the highest crude protein
content (11.10 %) which differed from
those for other locations. At locations with
more than one host plant species, inclusive
of cassava, Z. variegatus
was most
frequently found feeding on cassava leaves.
Heavy Metals
Table 3 shows that there were some
significant (P< O.OS) differences in the
concentration of the heavy metals in adult
Zonocerus,
soil and food plants. Across
locations, host plants had the least
concentration
of the assayed metals
excluding Pb2+ (Table 3). The highest
concentrations of Pb2+ and Cr2+ were found
in the soil while the highest concentration
of Zn2+ was in Z. variegatus. Insects from
Ita-Oshin Industrial Estate had the highest
concentration .of Pb2+ followed by those
from Mechanics' Village (Table 3). Soil
analysis showed high concentration of Pb2+
at Mechanics' Village followed AbeokutaIbadan Express Road. while the least
concentration was at Sam-Ewang Estate.
Host plants from Ita-Oshin Industrial
Estate
had
significantly
higher
concentration of Zn2+ compared to other
locations.
DISCUSSION
Crude protein in Z. variegatus ranged
from 19.86-2S.24
% at the different sites.
This range compares favorably with the
27.0S% reported by Idowu et al. (2004)
and 26.8% reported by Banjo et al. (2006).
The higher body weight and protein
content
of
insects
at
locations.
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Table 2. Proximate composition<>fI.!,nr~b'nflls
Location

and its foo~!J~lants.
Proximate component (%)"
Drv matter
Fat
. Crude protein Crude fibre Ash Carbohydrate
Z. variegatus
1.13 70.62
4.92c 22.38ab
29.50ab
0.95
1.14
1.29
32.16a
68.24
4.95c 24.38a
1.21
1.46 66.14
6.81a 24.38a
35.00a
1.06 72.98
27.13b
5.25b 19.86b
0.85
1.17
1.32 67.86
33.24a
5.25b 24.40a
1.18
1.66 64.42
36.55a
7.50a 25.24a
Host Plants
1.24
3.48c
21.59b
2.78 - 87.63
4:87c
1.56
27.25ab
5.11a 11.10a
3.03 79.20
1.30
4.40bc . 7.66b
2.48 84.16
22.73b
1.81
5.97a
4.63 78.88
31.82a
8.71b
s.ioi.
2.73 81.06
37.00a
5.97a
2.14
36.00a
5.20a
T49b
2.08
4.30 80.93

Insect wt (g)

Sam -EwangEstate
UNAAB Petrol Station
Abeokuta-Ibadan Express Rd.
Ita-Osin Industrial Estate
UNAAB Farm
MechanicsVillage

t'

10.6a
11.8a
11.1a
8.6b
11.6a
12.3a

Sam Ewang Estate'
UNAAB Petrol Station
Abeokuta-Ibadan Express Rd.
Ita-Osin Industrial Estate
U01AAB Farm
Mechanic Village
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Mean values in the same column having the same or no letter are not significantly different (P>0.05).

Table3. Heavy metal ('ontcntLf!1~100g) of Z. variegatus, host plant and soil from various location within.Abeokuta.
Location
.(,'
Z .1'Griegatlls"
Host plant
--..:.S-'-o_il
Z 112+
Mechanics' Village
Sam Ewang Estate
Abeokuta-Ibadan Exp Rd
UNAAB Petrol Station
Jta-Osin industrial Estate
UNAAB Farm

0.207a
0.098b
0.123ab
0.162ab
0.143ab
0.176b

2+

Cu
0.057b
0.075a
0.062ab
0.081a
0.070a
0.083a

Cr20.130ab
0.140<1
0.116b
0.052c
0.102b
O.lOOb

2+

Pb
0.166ab
0.102b
0.096b
0.068b
0.300a
0.10b .

2+

Zn
0.043b
0.041b
0.025b
0.046b
0.310a
0.060b

2+

2+

Cu
Cr
O.0078bc 0.064b
0.OO84b O.Onb
0.0116b 0.058bc
0.0184a 0.120a
0.0184a 0.062b
0.008b
0.092a

2+

Pb
0.122b
0.130b
0.104b
0.120b
0.088b
0.317a

"Mean values in the same column having the same or no letter are not significantly different (P>0.05).

Zn
0.020c
0.109b
0.055c
0.155b
0.357a
0.037c
21'

2+

~ __

<
o

Cu
. Cr
Pb
~
0.015b 0.186bc 0.328a ~
0.016b 0.132c 0.040c ~
0.032a 0.362a 0.170b 8
0.005c 0.244b 0.160b
0.013b 0.142c 0.140b
0.005c O.f78bc 0.124b
2+

2"
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at locations with more than one host plant
is in consonance with the findings of Idowu
and Sonde (2004) that Z.variegatus fed
with .mixture of food plants performed
better than those fed on one food plant.
Similarly, Idowu and Idowu (2001)
reported that Z. variegatus fed mixed food
plants gave good secretion of repellent
fluid while insects fed one plant (c.
odorata ) gave low secretion and resulted
in higher mortality of Z. variegatus .
The results from this study confirmed the
observation that the nature of sites
signi ficantl y affects the coricentration of
heavy metals in the animals on those sites
(Crawford et al., 1996; Marino et al.,
1995).
The level of Pb2+ in the Z.
variegatus
was higher
at Ita-Oshin
Industrial Estate than at other sites possibly
as a result of emission of pollutants from
vehicles (as the Industrial Estate is situated
close to Abeokuta - Lagos Express Road),
or as a result of emissions and discharges
from heavy machines in the factories
(Ward et al., 1977). The high level of Zn2+
111
Z. variegatus
collected from
Mechanic
illage might likely be due to
the use of lubricants that contain high
concentration of Zn"'.
Insects from ~
B F rm an
.. AAB
Petrol Station had high r oncentration of
Cu2+ than at other it . The high
of
copper
contairun
p ticide.
e.g.
Bordeaux mixture containing Cu 04 and
Cu (OH)2, might be re pon ible or this
(Odicte, 1999).
Zn2+ and Cu'"
00 enrration
in Z.
variegatus were higher than those in the
host plants or soil; Pb2 and Cr2+ were
higher in the soil than in insects; while host
plants generally had the least concentration
of heavy metals. Thi
servation suggests
that different heav metals have different
affinities leading to bioaccumulation 111
different sources.
Lodeni us (1990) r port d a lower .
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concentration of mercury (Hg) in the
food plant than in the- herbivores and
concluded that green plants are unable to
take up some heavy metals from
contaminated soil. In contrast, herbivores
like grasshoppers can accumulate
and
magnify heavy metals in their bodies and
transfer to higher tropic levels (Devkota
and Schmidt, 2001). In this study, the
concentrations of heavy metals in the Z.
variegatus were bell;J'W
,. . the~ maximum of 2.0
ppm specified foi"'~.nia.terials meant for
human consumption (Codex, 1984).Terrestrial arthropods are critical to the
functioning of the ecosystems because they
are close to the base of the food web.
Changes in the population densities of
arthropods can have. profound effects on
higher level organisms that depend on them
(Trumble
and
Vickerman,
2001).
Therefore there is need to closely monitor
the Ie el of heavy metals in the
gra hopper since the insect is an item ofdiet in orne areas of Ondo state of Nigeria
Idowu and Modder, 1996).
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