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I NTHRODUCT1OHN

During the last years of the 2oth century several
pesticides have becn used for controlling pests from which
humanity suffers a lot.

Indeed, many irsecticides proved to be effective
againusgt harmful insects, but thelir application has not incr-
eased the yilelds of certain crops significantly. This result
might be due to the lethal effect of these pesticides to
honeybees, which play a great role in the pollination of the
flowers of many plant cpecies, aad thus in their Tfruit set-
ting. It is well krown that the most ideal pesticide 1s that
which controls pests wit1 ieasit heimful effect om honeybees

and other potiinatori.

Ir the present werk, it is cimed to investigate the
respcnse of thiee differeni strains of honeybee workers to
insecoticides comuoriy used for pest conftrol in Egypt.

The obtained results may help in planning rrogrammes
for pest contr:il with sufficicret security to foraging honey-
bees and Thus reaching the maximezl seed and fruit production
from the plerts and the grzabtost honey yields from bees.
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REVIEW OF LITE#ATUHE

a- Laboratory and Semificld Experiments :

When feeding bees with sugar solution mixed with
toxicante, Maurizio and Schenker ( 1957 ) found that Isolan,
systox and Thiometon were relatively nontoxic and that
piazinon, Dipterex, Malathion, Parathion and Phosphamidon
were highly toxic. When spraylng flowering borage (Borage
officinalis ) with 0.1 per cent of tic various materials ,

ocollecting the nectar and feeding it to bees; they found
that Diazinon, Parsthion, Isolan and Demeton becane nontoxle
within 24 hours, while Dlpicrex, Thiometon and Malathion
rendered the nectar texin for several days. Malathion hav-

ing the most prolonged effect and Methyldemeton S, rendered

it highiy toxic.

Shaw ( 1956 ), investigeted the effect of certain
insecoticides or honeybees under field conditions. He caged
worker bees on the boughs of fruit trees then sprayed them
with contact insecticides, transferred the bees to clean
cages containing sugar solution as food: kept them in the
dark., He found out thet -2 1o. 50 per cent wettable Sevin
per 100 U.S. gl. applied with air-blast machine oxr hydrau}ic
sprayer, and 0.36 1b. actual Sevin per 100 U.5.gl. in an
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emiluinn spray applied by air-blast cnused more tiun 5C.
mortality wit:uin € hours. In a similar test the rnsidue
froa a spray of 0,05 1b. Dieldrin per 1uu U.5 gal.,applied
by air blast machiue, appeared to reomain toxic for at least

9€¢ hours and it gave 507 mortality in 36 hours.

In & laborai-ry test carried out by Leski and
Smolarz ( 1960 ) at which they applied DDT topically in
acetone at 15, 25 and 34°¢, tuey found that its toxicity
inereased with about 25 with each 10°C rise in temper-
ature, the LDgy's averaging 1.25, 4.6 and 18 ug/bee resp-
ectively.

Johansen ( 1961 ) found that mortality counts after
72 hours at 72“F showed nean chs's as 0,0046 per cent for
Parathion, Phosdrln, I.oldxrir, Azirophcsmethyl and FPhospha-
midon, 0.039 per cen’ Fov Sevin, Fnorate, Trithion and DDT
and 0.57 per ceri for Ethion and phostex. It is pointed
out that these reszults are rot necaessarily indicative of
the dangsr tec bers in the field, where residual action is
an important Tactor. TLioassay of honeybees killed by
Dieldrin in the laboratery and field showed the presence
of 1.0 and C.3 ug/bee rospectively.

The lzboratory investigation carried out by Morse
et al. ( 1963 ) found cut that the decreasing values of
+the residues of Sevin (p.p.m.) in polien, corroborate the

Central Library - Ain Shams University



enrlier findings of Gorac o 1941 o 11 Y}, who oaouwed
tnat the 'aily death ratces from colonics exposed to .evin
Acerensed rapidlye. T.ey also mentioned the resilis of
seorgiou and Metcalf ( 1962 ) which showed that tne LDSD
of Sovin to honeybees wns .03 ug/bee when applylng 1.0 ul

drops of insceticides solution to the notum.

Boran { 1963 ) found that the toxicity of Carharyl
(Sevin) caleilated from liboratory data was 77 tiucs that
of DIT and tiree times that of Tarathion. The field and

glass house experimonte confirmed its high toxicity.

Jayox ( 1964 ) found that the LDSO'S of Dimetlioate
and Phosphamidon fed to worker bees i 50,. sugar syrap

were 0.093 and 0.5 ug/bee respectively.

In a laboratery “a2st cerried out by Banby and Selim
( 1965 ) =t which troy favestigated the contact effeet and
residies of Lipter.xz £0., Sevin 8% snd Dimecron 50. on
the bees, they found thai the three tested pesticides 1n
concerntrations as applicd for cotton pests control killed
all the experimental beee if they were exposed just afier
appiication. The three pesticides lost their toxie eoffect
or bees, in opsn air faster than in the case of room con-
dition, Dipierex was the Tastest pesticide to lose its
toxicity, Dimscron and Sevin had prolonged effects. Con-
centrations of Dipterex, slightly lower than that used in
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tre field, let some teon cacape mortallty, while trace
nmomt of Mueceron and slipghtly nimte amont of  “evin

showed hiphly toxie action on the bees.

Gravcee and Mackenson { 1% % ) found out that random
sampling of bees trken frem hives gnve approximately higher
LDSO'B than gelected ages. They also found that,bees caged
individually after trentaent were less susceptible to DIT
than those crged in iraupe of fifteen. Bees 2 and & days
old were succeptible thaw those 4 or € daye old to the same

insecticides.

Tests with Toxaphene, Erdrin, Azinphos,Mcthyl
Guthion and Carbaryl ( Sevin ) indicated that essentially
the responcaes were chtained when ins=zcticides were applied
to the dorsaim of the shdLmen and e the thorax. T:e LDSO'S
of DM axnd TexapLene wery 9-00 and 73.8 ugs/bee respeoctively

atsecr P4 koire.

Ir a torical application eaperiment of six insect-
icides 4o the trorex of henoyteces; Smolarz ( 1966 ) indie-
ated that LD50's of Methyl Parathion {izofos). BHC (ILindane),
Malathisn aud Terpertel B ( *hioxrinated o<-Pinene ) were
0.079, 0.18, 0.255 erd 35 ug/bece respectively.

Doses of 10 ug Terpeuhol A and 50 ug/bee Akarieydal E
( a mixture of malathion and chlorofenson ) did not affect
bees' mortality.
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noa lurorntory teat; Vtnopal and Conansa, Yo o
found that, Tomlk was t.c¢ most tovic material to Lot the
hoise 1y and the honcybee us t.¢ topiecal LT valucs were
the least dAiffercent btetecen t.o teatdinscels. Tranid wae
the least toxie coaterisl to both inscets and showed the
greatest difforence in LD valicss  115. 27409 was noler-

ately toxic to tuc buc, but less toxie to the fly.

b~ ¥ield Exporizent

Cogmshall ot al. ( 1957 ) reportcd trat altiough
DD. is toxic to bees, only a small loss of bees was attr-
jbutable to DIT, this is tuerefore considered to e a

safe insecticlde when uscd undcr practical conditio:ns.

A comparative siudy was carried out by Atkins and
Anderson ( 1954 ) with 55 pesticldes used as dusts diluted
with pyrophyilitc, using 5. DI as standard insecticide.
They found out that DNOSBP was tne most toxie material
testede Chloroberzilate,is included among the moderately
toxic substances, and Ovoiran among the relatively safe

oned.

In a field experiment carried out by Johansen and
Quist ( 1955 ), they found out that honeybees were strongly
repelled from alfalfa by Dimeton (Systox) during 24 hours
after application, and that foraging bees became normal
again after 48 hours.
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Wolfonbarger and lLobtinsen ( L4577 ) In their applice-
ntion of 5.9 1b, Malathion por acre in concontrated bait
sprays applied by aireplanc¢ to very lar;e areas at ten
days intervals, found that, the application of the sprays

had no effect on the charngos in colony weight.

Palmer st vi. ( 1997 ), found that Metasystox applied
in an emilgion at a raie of 16 fl Oz. per acre in the evn-
ing, killed virtually all Cforaging bees within two days ,
and nectar in the Kale Tlowers was shown to be toxic to
bees for five days after spraying. All bumble bees visit-
ing the crop were killed.

Anderson and itkins ( 1558 ) carried out field tests
at which they found that rarathion proved highly toxic to
honeybees, slthough Malatnicn was moderately toxie to bees.

In similar circumstances Trithiova and Dipterex were harmless.

Johangrn et al, { 1955 ) found that honeybees were
not adversely affected by Dimelon or Sharadan treatments
on alfalfa. NWo greabter number of dead bees was collected
infront of the hives with these treatments than in the
contrrls.

Falmezr et 21, ( 1958 ) fourd that there was evidence
of bee mortality afier Tozaphene applications, but no dead

bees were brought out of the hives and brood was unaffected.
Strobane canses only negligible losses of bees. These
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conelintons nre trie anly woan Coaxnprere sand Cteel e are

aplied nt oa tize won teer are not Ylylnge.

Shaw U 1797 ) oluerved? thot 5 7 Sevin wettnlle powder
at dosapes of .4 1.0 " l.treatments produced more t.an 50
mortality within € noars. Tue toxielty of Sevin residaes
( 1 1b. metual per 10 wallons ) was found to be very lepend-
inc on how the applicatinne ere wadc. Residues 4 plied
witkh tl.e air blast machine were hishly toxic to bees after
g period of 9€ hours tl.c renidual toxicity of Sevin to honey-

bees was reducel.

Johansen ( 1960 ) cleared in his field experiuents
trhat, many dead tcee:z wer collected at tie hives in fields
treated with Sevin or Ifeldrin. Only approximately normal
numbers wer> colleatzd i ihe treatments combined with the
repallect R-674. Sevirn #-574 combination appeared to be

slizhtly more rorellent than the Dieldrin R-874 combination.

Way ( 22563 0 found thab the «Ifect on honeybees of
n’ﬁa‘dl
M ~hon and Mothyl Timetcon applied 4o field beans(Aphis
faba)at the best time for countrolling tihe aphid are espec-

ially dargerous to bees.

Tests earried out by Morse ( 1961 ) when counting
dead bees ip Iixed traps at the entrances ¢f the colonies,
indicated that the mean loss in the colonies within and

outside the sprayed area were 19,917 and 2,936 bees ,

Central Library - Ain Shams University



resyectively.  Mortality wane Siicr to.nn normal for up to

three weeks aftor treatment.,

Madkour { 1960 ) when studied the offect of cortaln
insceticides on tne honeybee eolonteas found that 1+ case
of spraying, the pereentagce of aurtality were 1000  for
Lindane ( 2.259 ), 747 3¢ Znavin (17 ), 47.%- for jusathion
( 0107 ), 43" for Farcihion { 2.05. ), 34.27 for Chlorthien
("5 ),y 20,087 for Mota-isa-nystox { 0.5 )y 1.8 for DIT

( 37 ) and 1.4% for Dieldrin ( 17 ),

Wafa et al. ( 1963 ) when exposcd bees in cages to
bundles of cotton branches pieked from sprayed fields at
different intervals after spraying with Toxaphene, DDT-
Lindane and Dieldrin at rates per mcre as recommended for
cotton pesl cont™mL,s . s .ol that, LDT-Lindane was 3 times,
and Dieldrdn 7 tiues as Soxis :o Tozerhene. The treated
Planis remained ¥oxie te honeyboes for 2 days in case of
Texaphene, 4 Caye in ecse of DDI--I4ndans ang Q dars in case
of Dieldrin. Tne uctivity of honeybees or cotton sprayed
with Toxaphene and/or Bgypbtian clover sprayed with Toxa-
pheac, DDT-Lindane and Dieldrir as usual rates per acre was

not affected.

In ancther lalcraiory %est carried out by +.e same
authors to get the relative sensitivity of the Egyptian,
Carniolan and their first cross to DDT, Lindane,Toxaphene,
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