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ABSTRACT. A study was conducted at the
Eco-toxicology |aboratory in the
Department of Agricultural Entomology,
University of Agriculture Faisalabad,
against three species Apis florea, A. dorsata
and A. mellifera of honey bees, to check
long-term survival of honeybees when
exposed to different insecticides. In this
study, we used a modeling approach
regarding survival data of caged bees under
chronic exposure to seven insecticides
(Carbosulfan,  Chlorpyrifos,  Bifenthrin,
Spinosad, Indoxacarb, Emamectin benzoate
and Imidacloprid), having three replicates
and four concentrations (1000, 500, 250,
125 and 0 ppm). We demonstrate the
chronic  toxicity induced by these
insecticides. Laboratory bioassay of these
insecticides showed that carbosulfan and
imidacloprid were the most toxic at their
high dose (1000 ppm) with LTs, of 4 hours
in each case for A. méllifera, chlorpyrifos
and imidacloprid were the most toxic at
their high dose (1000 ppm) with LTs, of 5
hours in each case for A. florea whereas
chlorpyrifos was the most toxic at high dose
(1000 ppm) with LTs, of 5 hours for A.

dorsata. However, LTs, of spinosad was
increased up to 18 hrs with decreasing
concentrations at 125 ppm against A.
mellifera, LTs, of spinosad was increased up
to 15 hrs with decreasing concentrations at
125 ppm against A. florea as well as LTs, of
spinosad and Emamectin benzoate was
increased up to 20 hrs with decreasing
concentrations a 125 ppm against A.
dorsata. However, LTs of al controlled
species was 91-103 hrs.
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INTRODUCTION

Honey bees are essentia to
modern agriculture. Honey bees not
only provide pollination services but
also provide honey which is of great
medicinal importance. These provide
main pollination services to many
field crops, vegetables and fruit crops.
Without adequate population of honey
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bees the considerable production of
these crops would be impossible. The
role and economic value of honey
bees as agricultural pollinators was
estimated and caused out with
conclusion that an increase of 1.5 to
5.7 socia gains, annualy was due to
the use of full activities of these
insects (Southwick and Southwick,
1992).

Several neonicotinoids, however,
show very strong toxicity to
pollinating insects and in particular to
the honey bee (A. mellifera L),
causing also other effects which are
seldom easily identifiable, such as
behavioural disturbances, orientation
difficulties and impairment of social
activities (Bortolotti et al., 2003;
Decourtye et al., 2004a; Decourtye et
al., 2004b; Desneux et al., 2007; El
Hassani et al., 2008; Maini et al.,
2010). Although potential problems
could be reduced by treating seeds
and not spraying flowering crops
(Tomlin,  2003), aarming bee
mortalities, clearly due to the use of
neonicotinoids either for seed dressing
or crop spraying, were recorded in
many countries during the past few
years, and various limitation in their
use were enforced (Greatti et al.,
2003; Colin et al., 2004; Greatti et al.,
2006; Forster, 2009; Janke and
Rosenkranz, 2009; Maini et al., 2010;
Marzaro et al., 2011). An average of
41% out crossing in chili peppers
whereas introduction of bees during
flowering increased the seed and fruit
size (Cruz et al., 2005).

The toxicity of insecticides and
fungicides to honey bees were
claimed by manufacturers to be
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harmless or only slightly toxic to the
bees was investigated. It is also
pointed out that such pesticides can be

dangerous to bees and other
pollinators, if alowed to come in to
contact with  flowering  crops

(Abramson et al., 1999; Chauzat et
al., 2006).

The extent of loss of honey bees
by indiscriminate use of insecticides
was studied and pointed out that
insecticides were responsible for
decrease in pollinators (Abramson et
al., 1999; Chauzat et al., 2006). It,
therefore, could be stated that services
of honey bee in the field of
pollination are worth full despite of
their value as honey produced. The
role played by honey bees in
increasing the crop yield is 10-20
times greater than their vaues in
honey production. Unfortunately this
useful aspect of honey bee is being
ignored in Pakistan. So for, our
farmers are not fully aware of useful
role of honey beesin pollination.

The comparative toxicity of six
contact and Six systemic
organophosphorus insecticides against
A. dorsata F., A. florea F. and A.
indica F. was reported and the bee
mortality on account of al the
insecticides declined with the passage
of time but insects by which its
numbers are being kept in check
(Wiggle insecticide remained highly
toxic to the three species of the bees
even after 48 hours of the treatments)
(Decourtye et al., 2005).

The contact toxicities for acetone
formulations azinphosmethyl,
carbaryl, methyl parathion and
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permethrin were established. These
insecticides were applied to workers
of Africanized and European honey
bee. Africanized bees showed greater
tolerance to al the chemicals except
cabaryl. The order of toxicity of the
compounds on the Africanized bees
was permethrin > carbaryl >
azinphosmethyl > methyl parathion
and on the European honey bees, the
order of toxicity was permethrin >
azinphosmethyl > carbaryl > methyl
parathion. The laboratory experiment
was conducted to assess the danger of
Acetamiprid, Clothianidin, Thiacloprid,
and Thiamethoxam for the honey bee.
Imidacloprid was not investigated
because the scientific literature
dready has a large store of
information (Bortolotti et al., 2003;
Maini et al., 2010).

The injudicious uses of
insecticides to control the pests have
resulted in scarcity of pollinating
agents especialy the honey bees.
Moreover, the insecticidal residues on
bee flora is additional cause of bee's
mortality (Haq and Gardezi, 1983).

The aim of present studies is not
only the determination of the safest
insecticides to the honey bees but also
the evaluation of the dose of most
commonly used insecticides which
can control the insect pests and less
harming to honey bees.
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MATERIAL AND METHODS

These research studies were
conducted a the  Eco-toxicology
laboratory in the Depatment of

Agricultural Entomology, University of
Agriculture, Faisalabad Pakistan during
2009. Honey bees A. florea and A.
dorsata were collected from the field
while A. mellifera was collected from
apiary of Department of Agricultural
Entomology, University of Agriculture,
Faisalabad Pakistan and were kept in the
cages measuring 2x4 feet and bees were
fed on 50% sucrose solution. Seven
insecticides viz., Advantage 20EC, Tracer
240SC, Bifenthrin 20EC, Chlorpyrifos
40EC, Confidor 200SL, Steward 150SC
and Timer 1.9EC were used in this
experiment along with concentrations
(2000, 500, 250, 125 and 0 ppm) prepared
in the acetone (Table 1).

Residual toxicity was studied with
jars. In this method 5ml of insecticide
concentration was added in the each jar
with a dropper. After drying the jar in the
ar 10 honey bees worker were
introduced, along with one control jar of
acetone. This was replicated three times.
The mortality was determined after 3, 6,
12, 24 hours and so on. Honey bees were
kept in cage for very shorter periods of
time (upto 24 hours).

Methodology for assay was
developed in the lab under the supervision
of Dr. Muhammad Altaf Sabri, so thereis
no reference in this regard. The jars were
placed at temperature 35+1°C and 50+5%
humidity. Dose mortality relationship was
determined by Probit analysis (Finney,
1971).
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Table 1 - List of insecticides with common names, trade names and recommended

dose acre™
Trgde name Common name Dose ml acre™
Advantage® 20 EC Carbosulfan 500
Lorsban® 40 EC Chlorpyrifos 800-1000
Talstar® 20 EC Bifenthrin 250
Tracer” 240 SC Spinosad 80
Steward® 150 SC Indoxacarb 175
Timer® 1.9 EC Emamectin benzoate 200
Confidor® 200SL Imidacloprid 125
RESULTS respectively. LTsowas 10 hrs at 1000

L Ts of A. mellifera

Table 2 shows the LTsy values
for A. mellifera by exposing to the
glass jars, treated with different
insecticides concentrations.

LTsy was 4 hrs a 1000 ppm
concentration of imidacloprid with
fiducial limit, p value and standard
error was 5.6-8.2, 0.08 and 0.6,
respectively. LTso was 4 hrs at 1000
ppm concentration of carbosulfan
with fiducia limit, p value and
standard error was 5.8-8.7, 0.11 and
0.69, respectively. LTs, was 5 hrs at
1000 ppm concentration of bifenthrin
with fiducia limit, p value and
standard error was 6.5-9.3, 0.38 and
0.72, respectively. LTso was 6 hrs at
1000 ppm  concentration of
chlorpyrifos with fiducia limit, p
value and standard error was 5.3-8.1,
0.41 and 0.71, respectively. LTs, was
7 hrs at 1000 ppm concentration of
emamectin benzoate with fiducial
limit, p value and standard error was
6.8-9.5, 0.90 and 0.60, respectively.
LTsp was 9 hrs a 1000 ppm
concentration of spinosad  with
fiducia limit, p value and standard
error was 8.3-11.3, 0.06 and 0.77,
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ppm concentration of indoxacarb with
fiducia limit, p value and standard
error was 7.6-10.5, 0.87 and 0.72,
respectively. LTsy was 96 hrs of
control treatment. And a the
concentration of 125 ppm LTses
increased to 11 hrs, 12 hrs, 12 hrs, 18
hrs, 16 hrs, 13 hrs and 10 hrs of
carbosulfan, chlorpyrifos, bifenthrin,
spinosad, indoxacarb, emamectin
benzoate and imidacloprid with
standard error 1.3, 1.5, 1.6, 1.4, 1.3,
1.3 and 1.1, respectively.

LTso of A. florea

Table 3 shows the LTsy values
for A. florea by exposing to the glass
jars, treated with different
concentration of insecticides.

LTs were 5 hrs a 1000 ppm
concentration of chlorpyrifos with
fiducial limit, p value and standard
error was 5.3-8.1, 040 and 0.71,
respectively, and imidacloprid with
fiducial limit, p value and standard
error was 5.6-8.12, 0.88 and 0.66,
respectively. LTso was 6 hrs at 1000
ppm concentration of bifenthrin with
fiducia limit, p value and standard
eror was 6.5-94, 0.38 and 0.73,
respectively. LTso were 7 hrs at 1000
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ppm concentration of carbosulfan
with fiducia limit, p vaue and
standard error was 6.4-7.7, 0.00 and
0.71, respectively, spinosad with
fiducia limit, p value and standard
error was 8.3-11.3, 0.21 and 0.80,
respectively, and emamectin benzoate
with fiducia limit, p value and
standard error was 6.8-9.5, 0.90 and
0.70, respectively. LTs, was 8 hrs at
1000 ppm  concentration of
indoxacarb with fiducial limit, p value
and standard error was 7.7-10.5, 0.87
and 0.72, respectively. LT was 96
hrs of control treatment. And at the
concentration of 125 ppm LTses
increased to 13 hrs, 12 hrs, 13 hrs, 15
hrs, 12 hrs, 14 hrs and 10 hrs of
carbosulfan, chlorpyrifos, bifenthrin,
spinosad, indoxacarb, emamectin
benzoate and imidacloprid with
standard error O, 1.54, 1.62, 1.40,
1.31, 1.37 and 1.15, respectively.

L Tso of A. dorsata

Table 4 shows the LTsy values
for A. dorsata by exposing to the glass
jars, treated with different
concentration of insecticides.

LT, was 5 hrs at 1000 ppm
concentration of chlorpyrifos with
fiducia limit, p value and standard
error was 5.7- 8.3, 0.12 and 0.65,
respectively. LTg, were 7 hrs at 1000
ppm concentration of bifenthrin with
fiducia limit, p value and standard
error was 7.1- 9.9, 0.26 and 0.73,
respectively, emamectin  benzoate
with fiducia limit, p value and
standard error was 6.5-9.2, 0.25 and
0.66, respectively, and imidacloprid
with fiducia limit, p value and
standard error was 6.7-9.5, 0.52 and
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0.72, respectively. LTs, was 8 hrs at
1000 ppm  concentration  of
carbosulfan with fiducia limit, p
value and standard error was 8.7-11.3,
0.40 and 0.64, respectively. LTsowas
9 hrs at 1000 ppm concentration of
indoxacarb with fiducial limit, p value
and standard error was 7.9 -11.1, 0.58
and 0.80, respectively. LTg was 11
hrs at 1000 ppm concentration of
spinosad with fiducia limit, p value
and standard error was 9.6-12.9, 0.25
and 0.83, respectively. LTs, was 96
hrs of control treatment. And at the
concentration of 125 ppm LTsgs
increased to 14 hrs, 13 hrs, 19 hrs, 20
hrs, 17 hrs, 20 hrs and 16 hrs of
carbosulfan, chlorpyrifos, bifenthrin,
spinosad, indoxacarb, emamectin
benzoate and imidacloprid with
standard error 1.41, 1.33, 1.75, 1.45,
1.24,1.21 and 1.22, respectively.

DISCUSSION

Insecticides are used on different
crops to control insect-pests of
different crops. Along with harmful
insects these insecticides aso kill the
beneficial insects like honey bees.

The insecticides in  our
experiment were Advantage 10EC,
Tracer 240SC, Bifenthrin 20EC,
Chlorpyrifos 40EC, Confidor 200SL,
Steward 150SC and Timer 1.9EC.
The insecticide which has less LTsg
was considered as the more toxic to
the honey bee. Carbosulfan has less
LT against A. floria and A. mellifera
but against A. dorsata its toxicity
increased with long exposure of time.
There were no comparable data was
found.
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Bifenthrin is toxic to the all three
species of honey bees with a low
LTso. Dai et al. (2010) used different
pyrethroids including bifenthrin and
their results showed that all these
compounds were highly toxic to
honey bees. These results were same
as that work. Spinosad was also toxic
to the honey bees and the LTsg is
decreased with increased exposure of
time which caused high mortality.
Same results were found by (Miles,
2003), which showed that spinosad
was highly toxic to the honey bees.

Emamectin benzoate and
indoxacarb showed amost similar
results that LTsy, was high in start of
experiments which decreased
gradualy with the passage of time,
and cause increased mortality against
al three species of honey bees. No
comparable data was found.

Chlorpyrifos was highly toxic to
the three species of honey bees which
caused 100% mortality after 6 hrs at
high concentrations (Johnson et al.,
2010). They showed that chlorpyrifos
was highly toxic to A. cerana species
of honey bees.

Imidacloprid was recorded as
highly toxic insecticide against A.
floria, A. mellifera and A. dorsata
which cause 100% mortality after
6hrs a high concentrations. No
comparable results being noted.

The present results differ from
those of (Abramson et al., 1999;
Chauzat et al., 2006; Pistorius et al.,
2009).This difference may be due to
the use of different insecticides on
different species.
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CONCLUSIONS

From these studies, it was
concluded that all insecticides proved
to be lethal for three species of honey
bee. The results showed that A.
dorsata had high LTs, than other two
species (A. florea and A. mellifera).
Confidor was proved to be more toxic
with LTs after 24 hrs 13, 13, and18
ppm for A. florea, A. mellifera and A.
dorsata, respectively, followed by
chlorpyrifos, while spinosad,
indoxacarb and emamectin benzoate

insecticides proved to be
comparatively safer than  other
insecticides.
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