CHAPTER 5

DISCUSSION

1: lothrin on 4. florea and

A. cerana
Toxicity o hnlnl:.hrin_un A. florea and
A. cerana was stu ion and feeding methods .
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{s:nt.het.ic pyrethroids) has a neurotoxic action. Cyhalothrin causes a

- tE relatively safe level of

long-lasting prolongation of the transient increase in sodium permeability
of the nerve membrane during excitation. This results in long-lasting

trains of repetitive impulses in the sense organ and a frequency-dependent
depression of the nerve impulse in nerve fibres. In particular,an initial

period of sensory hyperexcitability leads successively to loss of
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coordination, prostration, convulsions and death (Matsumura, 1975).
In this experiment, direct contact exposure Lo cyhalothrin caused erratic
movement in the bees and they became unable to fly. Stupefaction and

paralysis followed,and the treated bees became moribund and dead within

a very short time. From 7: # 4.2, % mortality among the treated

bee (4. florea ud&e mernd vithin three hours of
— ——

treatment with cyha : . 5. halothrin has a rapid knock

,ui’ cyhalothrin on A. cerana
icity of cyhalothrin on
A. florea. Thus,l' f u@sbicida. we must be aware

of its extreme tux:.ﬁih‘ on

%‘Q y E‘J ’A q{’] &ng nEJ-U’] uha of cyhalothrin on
b T 2 YRR S B e .55

/bee and 0.57 pg/bee respectively. These values clearly indicated
that cyhalothrin is less toxic on A. mellifera than on A. florea and
A. cerana.

A. florea and A. cerana are more susceptible to cyhalothrin
than A. mellifera, and A. florea is the most susceptible of the three bee

species Lo this pesticide.(Figure 5.2). The main reason for this extreme
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susceptibility of A. florea to this pesticide is its greater surface
to volume ratio. Furthermore, A. florea is also a different type of bee
with a host of physiological, biochemical, and behavioral patterns which

differ from the other bee type (

71“. et al., 1986). Admad and Johansen

; %IB systems and other possible

sources of the urin la*nco:—

The rasult. af’\rhnluthrin on Antigonon

t there is no residual
toxicity on A. flopfa b Eopicdl applicabion and feeding methods after

(1973) examined the dil‘f

application 24 hours' and ¢ ‘-,'- sspectively. No residual effect was

6 hours and 1 hours raapmlg

"d‘;'-_.ﬂ’

* itsl:: ﬁ ﬁeﬁ?ﬂﬁ aY‘I repur El:ln the persiabanne of
et R 3 1 e s o b

vhich uu similar to the residual effect on A. flores observed in this
experiment, but different to the residual effect on A. cerams. This would
be due to difference as in the climate between Thailand and the USA.
There is a longer period of sunshine in Thailand, and this probably
accounts for why cyhalothrin degrades more rapidly in this country. The

direct toxicity of cyhalothrin on honey bees is high but its residual
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activity persists for only a few hours.
An interesting observation was made regarding the repellant effect
~ of cyhalothrin on honey bees. In this research, the repellent effect of

cyhalothrin on honey bees was found to be significantly higher than those

of the neem extract and @ ”-ent (pg0.05 ; Table 4.44).
Atkins tlﬂszﬁhaﬂuhﬁrepallut was used on crops
/ \
1 repel bees significantly
during the daylighk S “firs ' l pplication. In combination
with the followingshouss k& darks s, it ould reduce bee losses from

pesticides by at least 0 *%:  Suec & bee pellant would be worthy of

loss of bees d.uringjﬂh to be critical.

Atkin _and Kellum ( r t.un. disulfoton and
permethrin nﬂ ul a,aey]l mts for una to two days in
e G| o EE 1446 5 1 e khiover e vt
as seed ‘hi'nlfn. Johansen and Mayer (1990) found that pydrin application
caused a reduction in the number of foraging bees. They attributed this
reduction to the changes in flower odour and the changes in the behavior
of scout bees brought about by sublethal poisoning of pydrin. The changes

in the behaviour of the scout bees led to a reduction in the recruitment

of other bees to the treated flovers.



127

%mortality(probit)

Figure 5.1 : Comparative towioits tialothrin on A. florea at 3

h and 24 h. ‘(
Ic,, unxg- ,
1 AU INENINLgN '?
t

18

=)
=3
)
ol
.
<o
_)
iaJD

DI s et

D———‘Eﬁu r ; |

A. florea A. cerana

Figure 5.2: Comparative toxicity of cyhalothrin on A. florea and A.cerana
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2. Toxicity and residual effect of Thai neem extract to 4. florea and

A. cerana.

The various neem extracts tested in this research were found

to be relatively non-toxi T , The results were shown in

\’\ s/
Tables 4.38 and 4.@, ’luﬁ various neem extracts on

A. flores and A. Gy ‘n

The quantities of

/bee (Figure 5.3).

to be different ; _cryde -. n-seed extract > neem o0il
b HBEIiI@ > Advan A _;‘ Bt ‘ -leaf extract (Figure 5.4).
The toxicity of eac ack on A. florea was also found to
be different. ; neen-sced eitEnol ) oa.0i1 > Hargosan-0 © 5 Neenix @ >
neem-seed crude gxbract > Ad 1_;_ iees 1eaf extract (Figure 5.5).

L)

Similarly, the tn@it ntﬁ: A. cerana vere also

different; neem-seed’ crude extract %./neem-seed extract > neem oil > Mar-
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laa.f-exﬂra.cl:. wvas GLhe least toxic on A. florea and A. cerans. The reason
is that neem-leaf extract has no azadirachtin. A. florea was wmore

susceptible to neem o0il than A. cerama because of its greater surface to
volume ratio. Neem o0il effected the honey bees by plugging their respi-

ratory holes (spiracles) (Miktra, 1963).
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Figure 5.4 : Quantity of azadirachtin in various neem extracts.
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The toxicity of various neem extracts differs from one type to
another because different neem extracts contain different combinations
of active compounds such as azadirachtin, meliantriol, salanin, nimbidin

etc. Thai commercial neem extr

_has a mixture of citronella grass and
galingale which contain eraniol. At times, the elucida-
complex ways and thes®c od  'ja_H effect of the neem compounds
present in leave ractions. However, most
of the effects h The neem extract

affects the honey ‘poisciing and deterring feeding activities.

weakens and subsequently ki ected E;ner bees.

oy B s i o

polypeptidesqin Epilachna rxr:vest:s by elentrophnrnsls. These reports
lmlﬂeﬁ’]ﬁ&&ﬁ‘}m&iw}’}ﬂﬂ’m& enzynes), and
the DHA and RNA which take part in proteins synthesis. MHowever, much
work still needs to be done on this respects before a definite conclusion
can be drawn.

The oral toxicity of neem extract on honey bees was somewhat
inconsistent, presumably because of the feeding-deterrent effect and the

ability of the neem extract to block swallowing processes in the honey
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bees. At high concentrations, the mortality of honey bees decreased
because Lhe neem extract deterred feeding. Thus, there were less honey
bee poisoning in the case of neem extracts with high concentrations.

From the results of this, research, A. cerana was found to be more

I,
susceptible to neem extract thangﬂ:{i;smm. The main reason for the higher

"

susceptibility in ws-eersns wi5 not TEE greater surface to volume ratio

_—
but rather due Lu_;hﬁ’fﬁ'ieran 8 its physielogical and behavioural

i ;tﬁ d. florea, "An A. florea nest was found

Figure 5.7 : A. florea nest on a neem tree at Changwat Samut-Songkhram.
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It was shown that the neem extracts were relatively non-toxic
to honey bees. In some parts of Asia, neem honey commands premium prices,
and people promote apiculture by planting neem trees (Report of an Ad
Hoc panel of the Board on Sciepce and Technology for International Deve-

lopment National Resear

\
The relati:?wdﬂ tm and neem trees has been

\ \N{ the honey bee on adapta-

of cyhalothrin ( , ‘_" r n ‘yret.hrul flower) on 4.

established for a

tion to toxicity

florea and A. ceraha higher than, ifera because the pyrethrum

tree is not a native plant; ation of A. mellifera is better

found that neem nxg'u_:t.u 1y pest iﬂluw concentrations.

Schautterer ﬁsﬂ ET?W EJtn %mfﬁﬂﬁu control the diamond

k moth. Heyde (1984) rnportad that 3 '.l neea 0il nffact.ud the adults

°f “Q’ G ORGH DAL omsc®

@ ® vere less than the toxicity levels of

Mtut.nge » and Margosan-0
neem extracts on honey bees.

The residual effects of neem extract on honey bees were minimal.
The results obtained in this research indicated a lack of residual effect
on honey bees two to three hours after spraying neem extracts. Neem

extracts have short persistance and bio-degradability. Chirathamjaree
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et al.(1993) reported that seven days after spraying of neem extract 500
ppm azadirachtin, oniy 0.08 ppm vas found as residue in Chinese Kale
plots. However, Barnby (1989) reported no azadirachtin residues after 18
days of irradiation with ult.rulilel:. germicidal light.

P2

4. The study of 191 tl nﬁﬂo ef[net. of neem extract on

A. cerana .

From the ess Lthe effect of neem

extract on 4. ce the conditions within the
beehive (such as dult. .nt.nr and pollen collection)
were not significan "ly _ ' ot ieen. he control beehive and that
treated with neenm axtrnnh—x‘gg her 5 a significut. effect on the
number of larvae .' the ninth """__\‘ o occured in some neem

extract test euaqj Lo thﬂ poor condition within the

R 1K/ e L L e
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nnnt.ui%nt.ad pollen or nectar to the hives and fed it to brood. However,
only small hives showed insect-growth regulating effects.

Poor conditions of beehives were also observed in the control
group. However, this was comparatively better than in the treated cages.
The conditions within the test cages were different from those of the

natural setbing.



135

The behaviour of the insect pollinators in cages was basically
similar to the behavior of those found in the open plots, except for the

following aspect. The foraging speed during the day of the honey bees in

nylon cage, which resulted im

the cage were slower than the ‘Jnﬂng speed in the open plot because of

the effect from the s@

reduced light and loumt.uﬂ

The effect j/ '

investigated to c

%+ of abnormal larv
than that of the cont
larvae. One- and btwo-

from beehives.

of azadirachtin, vhich he isol

He conclu ﬁ? ilnhihitnr which inter-
feres ntdﬁdﬂ neuroen u;vjne rafula.t.ﬁ of juvenile and molting hormones.
R RIR R A0 VL 8 e o

corpus cnrﬁinu: of the insects. Azadirachtin reduces the turnover nf
neurosecretory material in the corpus cardicum. Consequently, levels
of the morphogenetic juvenile and molting hormones are shifted and

concomitantly decreased after azadirachtin injection.
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