CHAPTER 2

LITERATURE REVIEW

Apis florea, Jm’/ TR TN \ Apis andreniformis are

native vild specigg’ of/ and.” 4 : era is an imported species
ecbion of honey bees fnr_

experiment, only re used. They are A. florea

\
and A. cerana, are Ay found nesting in feral colonies in
Thailand.

A. flors *'—"{.‘ ive wild species of

honey bee in Thuiand. : che a usually the stratum of

dense bushes and al!'lht.reea of t.hﬂ-f.rur cs uﬁmﬁnhl, 1983). The

diameter nfﬂuﬂ nﬂni 0 cnnt.me res. Tlm body size of
S LUAGALK B A G o 4.

but hig er than A. andremiformis.Geographically, it is wvidely distributed
in Thailand, India, Pakistan, Sri lanka, Indonesia, China, and Malaysia.
A. florea is a good pollinator and is easy to maintain in tropical fruit
orchards. Their nests and honey products can help increase the income

of villagers in Thailand (Lekprayoon and Wongsiri, 1989). (Figure 2.1)



A. vcerana , Lhe Eastern honey bee, is very similar to the
European honey bee, A. mellifera . The natural nesting sites of

A. cerana are usually found in hollow trees, under roofs, and inside

houses in caves ; they are of en hidden in cavities, consisting of about
! e is widely distributed in Asia.
The diameter of its. ae 3 imabedy 30 centimeters. Its body is

larger than that o ) it sRall®satban that of 4. sellifera and

3 can be classified as

follows :

Kingdom -z =
v,

Phylum .
Rk ww%’wﬁ“‘mi

q PRGSO 119177 Rk E 2

Species A. florea, A. cerana



Figure 2.1 : Apis florea =
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: Apis cerana

Figure 2.2
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The importance of honey bees to man and environment

Man has had a special affinity for honey bees and both
creatures have been closely associated with each other for a long Lime.
Honey bees are very beneficial insect to man and environment.

2.1 Homey bees u':zs-.:@w// 7

Man has har dumm of honey bee as producer
——

ais .orical period. Nowadays,

of honey and other hiys
honey, beeswax, pr and bee venom are the
bee products of ec used in apitherapy or as

health foods (Vais

Sustainable devnlqyﬁf

i
- ‘.r _,"

Instead of lnkingj ;.-x' \em. al fertilizers, biocides,

irrigation f 111t.19's and heavy “.@achiner ’j for yield enhancement,
LY =

a shift tow ﬂmzuﬂ
LN ST e g

mt.rinnt. uptake and biological cross-pollination, is nov needed to

Eh as increased

increase food productivity. In the future, the full utilization of these
biological-based and more environmentally-friendly resources should be

emphasised. For example, the yields of different cultivated crops could
be increased through cross-pollination by honey bees. The vital role

honey bees can play in enhancing the productivity levels of different
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crops, such as fruits, nuts, vegetables, pulses, oils and forge crops,
has often been underestimated, especially in developing countries all
over the world.

Honey bees are good po

]’ilat.nrs. Pollination is the tranfer of

%t of the flower) to the stigma
(the Ffemale pmry o wlwer of the sase plant

species. This is

pollen grains from the

of the male nucle
of the egg or ovu fopul v fe zation, develops into the

seed. A plant is ¢ (ko be self-pollinated/self-fertile when its

/ 4
the anther fall on the 3 ¢ flower. Some self-fertilised

= ,fw— 4 .“1_-

but more often, thgnuns Jlie flnw@ is such that wind or

insects are mﬁ ﬁ% Erw%’wtq ﬁhjrs of the flowers to

Ltheir own st

D 4 PGB T e ot
with pollal from the same plant (self-sterile) but needs pollen from
another plant of the same species for fertilization. This phenomenon is

known as cross-pollination. (Figure 2.3)
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sell-pollination

il

| ﬂuﬂqwﬁ iaawnﬁ
QRIRINIUNNINGINY

Figure 2.3 : The mechanism by which a honey bee pollinates a flower.

(Crane, 1930)
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Many cultivated plants do not yield seeds or fruits without
cross-pollination of their flowers. The degree of self-fertilisation
varies in different cultivars/varieties of such plants.Cross-pollination

of such crops by honey bees is, Lhe surest, most effective, and cheapest

method of increasing :E LN agronomic practices like
application of “.:? . | @; and pesticides are also

important, but ¢t obtained without the use

of honey bees as j

Honey bees en ;::7, 3_ ity levels of different crops

Moreover, it is nm only l e sell-sterile ﬁrietiasmultivars which

require crnsﬂ;ﬂ;ﬂﬁnﬂbﬂ ﬂ?ﬁm ﬂ.s.s vould also produce

more seeds a better qunl};r if pnllinlted by hnnnr bees rather than
by oty W}aﬂ\ﬂeﬂ SAURARNYIRY

Fnr many years, beekeepers and others have been interested in
computing the monetary value of pollination of agricultural crops by
honey bees. The first estimate was made by Metcalf et al. (1962).
Based on the 1957 crop statistics, they valued the crops in the U.S.
benefiting from bee pollination at & 4.5 billon per year. By 1971 this

estimate was increased to 8¢ 7.6 billion (Ware, 1973). A similar review
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based on the 1981 statistics indicated an annual value of almost 8§ 19
billion for the crops and commodities to which bees contribute by btheir
pollination activities (Levin and Waller, 1989).

Presenktly, the value nl‘ pollination in crop production is
estimate estimated nt.

# per year (USDA-ARS, 1991). A

recent FAO report ln untrlhut.lun of pollination

ean countries and others

(Cadoret, 1992).

species and this i:ﬂ:;ﬁc

umwmg 8013

Interest is again ney bees as anvlrnnlent.nl

sy T BN ) i ot

are :u:cullla.tnd in/or on the plants (directy or from the soil) which

'unﬁ:f the genetic diversity

of the lnt.t.Mﬁ

are then transferred to honey bees via pollen and nectar. The chemical
contaminants include industrial effluents such as fluorine, cyanide,
sulphur dioxide, phenol compounds and hydrocarbons, metal such as lead
and arsenic and various radioactive elements. A comprehensive study

has been published on the effects of high-voltage transmission lines on
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honey bee colunies (Greenberg et al., 1978). 1In the USA, honey bees
are being used to study effects of microwaves on insects such as would
be generabted in bthe NASA project to bransmit solar energy to the earth

via gaint satellites (Crane, IHT

§ |

ly
3. Toxicity of insecliei aq/é-‘

heh

lied to crops, bees have
been Found to be pw esticides that kill bees
are insecticides. of arsenic compounds and

they appeared to ter Lthe second World War,

a crisis , and Bﬂllﬂjﬂlt Lhat k eping @oned. (Crane, 1990)

R ARy e e

application ko co ;- » Sevin (carbaryl) applied to cotton
nes B FERGTED FRAIA L BTG bt 100 o
all thmﬁ colonies in the state. The destruction of bees have occured
on just about every crop that blooms and from many flowering weeds.
Here are some examples:

=In Washington, 33,000 colonies were killed by application Sevin
(carbaryl) on corn in IBBT:

-In Arizona, the number of honey bee colonies dropped from
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116,000 Lo 60,000 between 1963 and 1977 due to the destruction of honey
bee by pesticides (McGregor, 1978).

-In 1967, Gthe estimated national loss from all pesticide

poisoning was 500,000 nnlnnian‘veu&an 1976-1978, 69 % , 56 % , 16 % ,

and 6 % honey bee nqi@ %un, Arizona, California, and

Winconsin respect 1v§usﬂur Q«? pesticides.

-In 1984, ings were reported to the
Washington State is represented a loss of
over $ 1 million

A urvey of 30 commercial
Washington beekeepers e‘ economic loss due to

insecticide damage. _insk the operators suffered a loss of $

204,000 from ins : = — b‘ ining a 3.2 % loss on

the investment in@em 2 ﬂnin they would have

e A Y Sy e

Washingtom) (1979 to 15511, showed l:.ha.t. B66-79 2 nf all honey bee
°°1°“Q T8 7 B VI SRR e ot
well- d,ouu-ant.ad series of heavy bee losses due to pesticide poisoning
came from California,vhere beekeepers lost an average of 62,500 colonies
a year from 1962 to 1973. For example, in 1970 , 89,000 out of a total
521,000 were lost from pesticides.

When Sevin (carbaryl) was first used in Pacific Northwest

orchards, one beekeeper lost several thousand colonies in less than a



17

month. As Sevin was registered for use on additional crops starting in
the late 1950’s, its impact upon bees became even more devastating.
Currently, special new Fformulation of carbaryl such as Sevin XLR are
not nearly as toxic to t.lm older formulations ; this has

helped to reduce the pr@

_-J
Other bee Imj wkilleﬂ. When diazinon was

misused for aphid p/ |

partial bloon,

n.u'T € wvhile the plant was in
killed, causing a 95 %
reduction in al s0il nesting sites. The

losses in potenti production and pollinators totaled s 287,000

and two years later t 1 ained only 25 % of their
e
initial population size. application of Metasystox-R on

loss of 8 500,000. n-ﬂ 988, alfalfa lo: -cuttﬂg bees in four fields were kille
from insectici 1 dr WW ﬂ?}fﬁ&jﬂolmns&n. 1977).
The p pas ic a t.nxmitr to honey heea, the primary

puuinﬁﬁr}ﬂwnj mi&] %’}leﬂl&ﬂn area of

pnrtmuln‘ concern in Austalia where agricultural crop production in
1980 was valued at about $a 5,500 million ¢ Melkshaam, 1985 ).

Apart from the problem of pesticide residues in honey bees and
bee products, there is also a related adverse impact of pesticides on
human health and welfare.In England,Needham and Stevenson(1966) reported

that 20 of 31 samples of allegedly poisoned honey bees contained
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insecticides. On the other hand, Martin (1978)) demonsatrated that
honey bees could carry sugar syrup containing insecticide at

concentration well above the LD,, with no apparent ill effects.

Smith and Wilcox (1990) reported that residues of oxytetracycline
(< 0.254 ppm) were found i

‘ 'y# t honey in six of nine colonies
of Apis mellifera tﬁ

n the mh antibiotic extender
patties or antibioti aa colonies treated with

patties in spring 1986) reported that
50 of 70 bee and contain methyl parathion

In  Thail __ opper | arch Center, Department of

Jl;é:‘ / /
Agricuture (1978) reportﬂ%f &l after spraying with fenitrothion by air
et s ‘:, 2y 3 .

Changwat Erisagut.@ 24 coloni rs ﬁ nesting on big trees in

that area were subsequently found t/be kil

ok o e AL LU 111 M
o PRI PSRT A P Bt

prnhlali (Wongsiri and Tangkanasing, 1986). Buranapawang and Boongird
(1989) reported that insecticide uppli.nnt.innu were not only harmful to
honey bee activities, but also to pollen viability. They found that
tangerine pollen could not germinate the pollen tube after the application
of some insecticides to dehisced anther. The formulation of insecticide

to be used during tangerine blooms should be re-considered.
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4, Effect of pesticides on honey bees

While collecting nectar and pollen from flowers, honey bees may
come into contact with pesticides deposited upon the plants. Many

pesticides are capable of killing larvae (brood) in all stages as well

reme instances pesticides

ere they may kill brood and

irough one or more of the

following routes: gnl. Oral intake is likely

Lo occur lrhn-ﬁ W % For a pesticide to
toxic vig in rﬁ uj‘ El. nnd the efficiency of
morw@m 5 2 AR st o
axnlpla. bees could carry lethal doses of organophosphate dimethoate in
their honey stomachs without showing signs of intoxication (Andersom and
Wojtas, 1986).
Contamination of nectar occurs in a number of plants treated

with systemic insecticides. However, there is usually little danger of

contamination through nectar. On the other hand, several scientists
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have reported that dimethoate (applied at the rate of 11 kg/ha) killed
the bees as a result of nectar contamination.

The major cause of bee poising is contamination of pollen
by wmicroencapsulated insecticides. For example, when Penncap-M ®

capsules are applied to @\uy/ s, the capsules are carried by

foraging bees to aa and m the brood frames together

with pollen. rha)'l//-

developing brood

contaminated pollen to the
0ss of the entire colony.

Foraging bees mayl : ',‘. : hil ¢ and transporting this
- while storing and feeding

the contaminated pollen udl - brac , , led by the poisoned food.

as chlordane, an
concentration in fﬂlﬁr air to | : ﬂh:f vay of their trachael

system. Another possibkle problem @in this regard is the absortion and

1L 1110 S
= TR TR NN TN e o o

48 hours absorb sufficient pesticide to kill the bees within two to
six minutes.

Direct contact is probably the major way by which the pesticides
are acquired by the bees. Interception of pesticide droplets in the air
during spraying operations and contact with sprayed surfaces are the

most likely sources of contamination. The toxicity of the air-borne
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droplets varies according to the method of application, and the
amount of pesticide available to bees decreases with increasing
absorption of pesticide by the surface.

Bees usually lose their sense of time when exposed to sub-lethal

other bees. Disrupl e © abi distance also occurs due
to pesticide pois

Outbreaks Sacbrood Virus infections
vere observed Lo carbaryl insecticide in the
foraging area of the The first records of the
occurrence of Chalkbrood d shies that were exposeed
to fenetrothion sﬁfﬁ&

Anderson and‘Akkins (1968) determined the relationship between

pesticide tn@“ ﬂd’l qﬂyﬂeﬂ ?,w.ﬂ ’1n§nd field tests, and
o RTRIRAN PN

4. Highly toxic group (LD_,6 0.001-1.9 pg/bee) : Severe losses
may be expected if these materials are used when bees are present
during treatment or within a day thereafter.

2. Moderately toxic group (LD_, 2.0-10.99 pg/bee) : These can
be used in the vicinity of bees if the dosage, timing and method of

application are correct but should not be applied directly on bees in
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the field or at the colonies.

3. Relatively nontoxic (LD,  above 11.00 pg/bee) : These can

be used around bees with a minimum of injury.

e @ soning is the presence of a

St *Q‘hiva entrance. These adult
bees are forage » : .,};"}'*:'Q-‘ to pesticides sprayed
on flowering plan ':~::;}ﬂj .; -‘:"f‘ The mortality figures in

Table 2.1 are used as 18Ha8 %o ashadk Phe extont of bee poisoning

Number o level of poisoning

um‘nﬂmwmm

&
~ O
153 Normal death rate
200-400 Low
500-1000 Medium
Over 1000 ; High

Source: FAO Bulletin BB/3 19B8.
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As a result of organophosphorous poisoning, dying bees extend

their tongues through which nectar is regurgitated, and a moist and

sticky mass of dead bees is often found at the hive entrance. Fast-
7 bees in the field itself, and only a

acting insecticides kill foragi
small number of such @& urn to the hive. Sometimes, the

whole bee colony 91:3‘.13@ bee colonies suffer greater

losses due to pesty/

have a large num

_ones because the former

Foraging

straight into the :;e ) andﬁ:g them. Other symptoms of

pesticide pnannln ﬁlﬁ ETVI %{W ﬁ ﬂ 3 and abnormal, jerky,

or spinning :rl pumnning causes heus to cravl around at
e AR 5] IR 8 B e
within tun to three days after poisoning.

Nurse bees in pesticide-affected colonies lose their ability to
remove dead bees from the hive ; as a result the hive entrance is
completely blocked. Pesticide poisoning also affects the colony
strength because there is a break in the brood-rearing cycle and often

dead or deserted colonies cease foraging ; consequently there is
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a sharp decline in food storage, and incoming foragers are attacked

at the hive entrance by other bees.

6. Factors contributing to bee .
Johansen and Mayer
poisoning :

6.1 Bloom / |

The amou ‘f;.;-F %;;‘ tel verns the number of bee

visiting that o sbar of foragers affects the magnitude of a
bee kill. For example .?1 ‘ iéidﬂ sprayed on an alfalfa
field at 10% blooa T kill than the same material

plied when the field iﬁ&iﬁ%i:af\* The more intensive the bloom

killed.

. Mﬁfﬁﬁ%mmwmm

is the nlnunt of 1nsactinide prasant on a plant after
) ) B ¥ Y e e
vith tile as the chemical degrades. Residual action is of paramount
concern because it largely determines whether an insecticide can be
safely used on a blooming crop.

6.3 Air temperature

Temperature also affects th& residul action of insecticides.

In general, there is a dramatic increase in residual killing action of



25

insecticides occurring under lov temperatures. Chemicals applied during

cool weather retain a longer residual hazard.

h an insecticide is applied has an
; %)/)chuiunl haraful to bees
the MH are foraging.

Formulati eots ;bea hazard of insecticides. Dust

6.4 Timing

The time of day during

impact on the hazard to N
should ever be appl
6.5 Formulatio
formulations are- bees than sprays, and
wettable powders ofte 4§ 1 effect than emulsifiable
concentrates.

6.6 Colony al'.rnth ._,/.f“

reater losses than weak

- 20, . -« W
e Ineninens

ViAo AN IRE VAL s rorer

proport.inu.l Lo the number of bees killed.

6.8 Furua

A lack of suitable alternative sources of pollen and nectar

severely aggravates bee poisoning in many areas, since the bees are often

forced to forage on the treated plants.

6.9 H size
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Body size appears to have a direct effect on the susceptibility
of bees to insecticides. In general, smaller bees are more susceptible
than larger ones.

6.10 Bulachivitz

The ideal

but they do kill o

7. The study of

The study g skidida Je ';E‘ 1 anurhees is vital because
agriculture must hay _'Q rol many agricultural pastg.
Agriculture also requi s fie 13}1;3 pollinating over 50 of the 250

crops grown in the U.S.j@?ﬁﬁﬁ@;élf_ff;;-t quality seeds and fruits at

commercial quan1' 1es L?; ;;}v-' s ""¢qj1re be taught how to use
e'ehntrullil and the honey bees and

o o e

An idéal pesticide in selentlvelr nontoxic to hunny bees, but it
nhnul&%}@@ﬂﬁ%u%r}%m& a-& insect pests.
Since 1t is seldom possible to develop a truely ideal pesticide,only the
best possible compromises are available on the market. To determine
whether a chemical is suitable for videspread use in agriculture, its
relative toxicity on honey bees must be throughly investigated.

To determine the toxicity of pesticides on honey bees,

laboratory and field investigations must be conducted seperately, and
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the results of both investigation must be correlated. To apply a
pesticide to the best advantage, detailed qualitive and quantitative
studies of its effects on sensitive indicators like honey bees should
done under controlled laboratory

.

ed on the preliminary data
8 glnu

&nou to determine the

also be carried out. This is

conditions. Large-scale

obtained in llhnrn&

practical affnets

These che
foras. The most
granules, side dres 'ﬂfﬁrﬁiéf;gﬁvb_“ parisons are made in field
tests to determine the

J

conditions such as day q;ﬂﬁ_iihtz;j{'“ ations, airplane and ground

machine traatnl;.

sprays, t}aatlantia ﬁié“ overed E;lnnins, dust and spray

applications, EJ ﬁ Y1819 5 NE1NT

as been a rannued interest ranantlr in the priniples of
““”‘“"ﬁ ‘W“?ﬁ'ﬂ FHEEHA ST BHIEI Dt o e e
pjant-pasi managemenl and/or insect pest management strategy. In the
most recently revised list on the toxicity of pesticides to honey bees
determined from laboratory tests, Atkins (1992) provided
informations which allow to predict the expected hazard of a pesticide
to honey bees in field applications.

Through experience and by observation of field applications and



28

field tests, a useful rule of thumb method of determining the
anticipated toxicity hazard of a pesticide to honey bees in the field
is available by utilizing the laboratory data. In most instances

the LD,, value of a pestici

directly converted to Lhe eq ‘ @Ihﬂl‘ of pounds of chemical per
B

acre when applied 9 oﬂduiﬁn aerial portions of plants

e in micrograms (ug) per bee can be

[ LD_,(in pg/bee) x

(the LD_, value i

of the bees conta i ice L o - ‘ \ thion is 0.175 pg/bee,
we would expect th » hion would kill 50 percent
of the bees foraging in t Lhe time of treatment or shortly
afterwvards.
The slope-xalue (probits) of 2 posti may also be utilizied

29

to .deteraine t.hagléic' e - de@om of honey bee hazard

in relation tuﬂ E?ﬁwﬂeﬂ ﬂ | g’]pﬁtﬁm vith a slope

value of 4 ts or hig a:;‘ can often made safer to honey bees by
= v/

e YEYENE FGIOR RN B B bas tho o
only sﬁghtlr the pesticide can become highly hazardous to bees. This
information is particularly useful when the LD,, in jpug/bee is
approximately equal to the normal dosage in lbs/acre needed in the field
to control the pest populations. For example, consider a pesticide

which is normally applied at dosages of 0.5 to 1.5 lbs/acre to control

pest insects, and has a LD_, value of 1.0 ug/bee. Further, suppose
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that the slope value of this pesticide is 2.0 probits. Then, if this
chemical is applied at 0.5 1lb/acre, we would expect a 28 percent kill
of bees in the field; at 1 lb/acre, we would expect a 50 percent kill:

and, at 1.5 lbs/acre,we would ct a 64 percent kill.

Suppose the slup@ )st.inid.a is 18 probits. Under
] ‘ .‘

these conditions, if w at 0.5 lb/acre, we would
i ire, wve would expect a 50

expect no kill of

percent kill; and t 100 percent kill.

These examples il hat the toxicity or non-

toxicity of a pestici v be: detepmine rom its dosage. Pesticides

dosages of a pesti@ie | value of 1.'ﬂp¢fhea. are tabulated in

Table 2.2. ﬂuﬂﬁﬂﬁlﬂ’ﬁﬂﬂqﬂi

Any peésticide with ‘knmm Ln'h and alopauulle can be
stnitaely |Rorhapd by pubstiduiihd/bnel o I Yathe bEVAe) chenica into
the cant.qra (the LD, or the 1.0 lb/acre) column of this table and
multiplying the LD,, value by the other factors (0.1, 0.25, 0.5, 0.75,
1.0, 1.25, 1.5, 1.75, " 3.0, or 10.0) to obtain the proper range of
field dosages per acre. Then, wusing the slope value closest to the
known slope value for the particular pesticide, the anticipated percent

mortalities for this chemical can be read from the table (Atkin, 1992).
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Table 2.2 : Examples of anticipated honey bee mortality when a pesticide
with a LD,, value of 1.0 is applied at selected slope values and

at increasing and decreasing dosages.

Slope Percent ._- ' wing dosages (lb/acre):
value '
0.1 0.2 S0 1.0 Sees 1.5 1.75 3.0 10.0
Above LD
2 3 64 68 B2 97
4 - 72 B2 96 -
[ - 21 ar - -
16 - \‘ - - - -

AU ﬂjlﬂﬁﬂi

Most qnlpa.rnt.ive tunc es of pastm:d,es on honey bees
e QY FH Y SR DY e
A. carua have also been carried out, but less frequently. To date,
few studies have been carried out on the comparative toxicity of
pesticides on A. florea and A. dorsata (Amornsak, 1982). Several
researchers have compared the relative toxicities of commonly used
pesticides on A. cerana and these have been classified as highly toxic,

moderately toxic, and non-toxic (Verma and Partap, 1993).
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List of pesticides with high, moderate, and least toxicity to A. cerana

Group 1 : Highly toxic pesticides

Carbaryl 50 % . Car ion 20 EC, Cypermethrin 10 EC,

Decamethrin 20 EC Q}thuata 30 EC, DDVP 100 EC,

Monocrotophos 38 W i } 26 _EC, Parathion, Phosphamidon
100 EC, Phorate,/PeraCifigif 25 EC, Quinalphs 25 EC, Sumithion 50 EC,

Thiometon 25 EC
Group 2 =

BHC 50 " at, '_"7“_*'?"_"-’_'-."?‘_._"‘"'"-""'1-‘ cent, Dieldrin, Endrin,

Hinosan 50 EC, Bat. il 5 a.lnt.@m 50 EC, Methyl demeton,

Monocrotopho ‘ﬁ m ﬂ ﬁ EC, Ethyl parathion
ﬂ: hion 100 Ec.

46 %, Fen 50 EcC, Fent.hiun 100 EC, Fnrlol:.hiun 25 EC,

nruuQW ’Tm ﬂw %ﬁxﬂ '}ﬂ Eﬂn’}ﬂt&:’ 50 EC, 25 EC,

l!nnlphns. Methyl Parathion 50 EC, Dithane M-45 75 WP, Foltaf 80 WP,

Difolitan 50 WP, Hexacap 50 WP, Bavistin 50 WP
Group 3 : Relatively non-toxic pesticides

Endosulfan 35 EC, Menazon 70 DP, Phosalone 35 EC
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B. General characteristics of neems

In Thailand the neem tree is known by local names such as =

"Quinin","Dao", "Sadao", "Salips", "Kadao" and "Jatang". The scientific

name is 3 Jzadir:cﬁ!_;a' % : Melica indica Brand, or
MNelia uﬂinnht§

large evergreen tree about 40

- 50 ft. tall, a utheast Asia, East Africa,

Sahara, and » nyarit, 1983). At present

A. indica also in tr 4 subbropical areas of Africa,

dry areas, and for nth;?”_' pO8eS, such as for use as an avenue or

."j",_

shade tree and as—a
In Thail' d,

found in cﬁz{u g j-w»zl w%(Wﬁﬁﬁfhm are tvo varieties

ica ur. siu&nsia. Thai nee. tree differs from

o Q"W’Tﬂ%ﬂ“ﬁ’ﬂé‘u%’ﬂ oD Mo, i it

are 't.ha most important source of the ingredients of neem that affect to

reporbed that the neem tree is

insects various ways. They are produced in drooping panicles usually
once, or sometimes, bLwice a year. The oval fruits are 1.4-2.4 cm. long
and when ripe have a yellowish swveet pulp that encloses a brown seed
kernel embedded in a hard white shell. In Thailand A. isdica var.

siamensis blooms from December Lo January and ripens from March or April.
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The tree starts to yield friuts after three to ten years,and the annual
yield is about 10-12 kg/tree but this depends on a number of

environmental factors such as rainfall and soil condition (Ermel et al.,

19886).

Figure 2.4 : Azan3

1
-

Figure 2.5 : Azadirachta indica var. siamensis tree.
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8.1 Active ingredients

Due to its various effects on insects, azadirachtin is considered
to be the most important active principle in the neem seed kernels.
However, tLhe quantity of this compound present in neem seed kernels

,#firumantﬂ factors and possibly

glmsl;. yield of azadirachtin

may vary considerably
also because of ge
obtained to date w | d kernels. Azadirachtin has
deterrent, uti—o" , L, | \ owth-disrupting (growth-
regulating), fecw pert.ies on insects.
Azadiracht ste rt riterpenoid(limonoid).
The structural form l s first proposed imn 1972
(Butterworth and llur:u the final elucidation of the

complicated

Figure 2.6 : Chemical structure of azadirachtin.
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According to some authors, azadirachtin (AZ) is formed by a group of
closely related isomers called AZ.A bo AZ.G. AZ.A is the most important
compound in terms of its quantity in neem seed kernel extracts, and
AZ.E is regarded as the most effective insect growth regulator

(Rembold, 1987). A consides &,r of other active compounds

were isolated from ne

d

acetate, 3-deacetyl ~ ‘agadiradion, 14-epoxy azadiradion, gedunin

\

» himbinen and di 1989). However, the

quantity of t en seed kernels varies
considerably becad ;‘;‘_T}*_;Jfﬁhﬁi ors and possibly also for

genetic reasons.

B.2

Neem aﬂﬁ:h aa kinds of insects, mites,
nematodes and somé¢’ splant dmen.M t iveness on insects
s w QWAL zm,,.jﬂﬂm“ A w5
i “WW‘V&‘W‘TT@«*&MQ?W&H B comon,

1992) '

(a) Disrupting or inhihi;.ing the development of eggs , larvae,
or pupae.

(b) Blocking moulting and metamorphosis.

(¢) Disrupting mating and sexual communication.

T A2 8L 5 0 ~
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(d) Repelling larvae and adult.

(e) Deterring females from laying eggs.

(f) Sterilizing adults.

(i) Inhib

Because o , 'if weak conlact effect on insects and
their special mode of #ict i, _;L sed  pesticides in most cases are
not harmful, §r nL;?qg§§g§§:f fi_:ir hnrnfn!, to important natural

enemies of pests.- N kably benign to spiders

n'

» butterflies, nn!ﬂinae- s

ladybugs t Flu 4 ‘WE] ﬁ {W Q.,c]ﬁ ,ﬁ, parasites on various

crops pesk.

q G A B DR o st v

Eaeding activities of honey bee larvae but higher concentrations resulted

AW
thﬁi]pnll:nnta crops and trees,

in higher mortality rate.

The addition of 1 % (wt/vol) of crude ethanolic extract of neem
seed to a 50 % (vol/vol) sugar syrup resulted in a 50 % reduction in
feeding by honey bees ( A. mellifera ) in laboratory cages (Jacobson

et al., 1981).
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Schmutterer and Holst (1987) found that wvorker bees were affected
only after repeated spraying of highly concentrated neem products onto

the flowers of plants. Under these extreme conditions, the workers

carried contaminated pollen or jlactnr to the hives and fed it to the

, %/hnnd insect-growth regulating
effects; l&di“—ﬁi&l‘ﬂ M@iuns vere unaf fected.

o honey bee workers in the

brood. However, only sm

In Thail i aly (1992) studied the comparative

to the thrips and hnnay,hggq;q Anators of Pomelo. The result showed

significantly diffg'én froa those spraye @h &ka othsr incecticides.

However, thﬁrult. ﬁ? VTW m extract treated
NS

plants.

AR ] B4 B MR 8 e

of neem saed. extracts as pest-control agents. Sombatsiri et al.(1987)
reported that the methanol neem extracts at 3.3 % concentration could
be highly effective im controlling American bollworm with no

statistical difference in cotton production from those plants treated

with cyhalothrin, but better than those treated with Bactospein 'ﬂ.
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9. General characteristics of pyrethrum

Pyrethrum ( Chrysanthesum cinerarifolium )
Pyrethrum is perennial plant of temperate origin. It grows to
about 60 cm tall. Chrysanthesum spp. originates in the Middle-East.
\

and is now spread thee ub th ‘lroﬁar World War 1, Japan became

The cultivation of Ch ifolium originates in Yugoslavia

the main producer aug al production of pyrethrum
da, Ecuador, Japan and

in various countgpies

In developing coun-

Figure 2.7 : Pyrethrum flower
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Pyrethrum can grow at heights of 2000 metres above sea-level
and can endure frost up to 12 degrees Celsius below zero. The flower of
pyrethrum contains active ingredients called pyrethrins. Flowers should

not be harvested before at least three-quarters of the disc florets have

opened. Harvesting too early 0 %ﬂ will result in a poor quality

__‘

Q{:rup yields may be as high

by organic solve o 1969). . Bri mlight quickly reduces the

as 200-1000 kgnm.

effectiveness ofs t} Tethri s4 ‘and ‘pyrethrus flovers lost their

insecticidal proper - quickly during storage. Pyrethrins can

natural compoundé- (Casic -:f:,_ '

Ext.rmt.img:f ﬂturnl plants is costly,

but the al:ﬁdatimf’ j: QE %n%{tw El ;Tﬂq.ﬁ.ul pyrethroids made

possible t related cnlpuunda which pussess similar or
hisheq%qﬂnq ﬂfsim%i W q’g‘m H%ﬂl&ﬂfhe synthetic
psrat.b,rama are also more stable in light and atmosphere and they could

be cheaper to manufacture. They are often more specific in their action
than the natural compounds. The first pyrethrin analoque (or pyrethroid)
Lo be synthesized was allethrin (Schechter et al., 1949 cited in Mutsumura,
1975). The synthetic pyrethroids are preferred as substitutes to the

natural ones.
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1 Cyhalothrin

Cyhalothrin is a novel pyrethroid which was developed in 1977.
It is principally wused to combat a wide range of pests in public

health as well as in veterin

Fi!lr\e aia : ™ % ig---—- 1111111 ._‘—-l:?
Y

cf:::;n:-a;ﬁ ﬂﬂ-s -phen ﬂEj{;]—ﬁlﬁn-a.E,B—diﬂunrnpru;l-
q RIAINITUUMINYIAY

crhnluthrin is a pyrethroid insecticide with a high level of
activity (application rate up to 20 g/ha) against a wide range of
Lepidoptera, Hemiptera, Diptera, and Coleoptera species. It also
has some mitecidal activity. The compound is a stomach, contact, and
residual insecticide. It shows adulticidal, ovicidal and, particularly

larvicidal activities (Pruszynski and Mrowczynski, 1990).
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Cyhalothrin has been shown to be toxic to honey bees

(A. mellifera) in laboratory tests see Table 2.3 .

Table 2.3 : Toxicity of c.rlm] hr in for honey bees

(expressed as |

Formulation Reference

Technical cyhaloth in Gough et al.(1984)

Cyhalothrin 5% EC Gough et al.(1984)

m ﬂfﬂ? laboratory toxicity

of nrlulnthrﬁ s not ?rus nt.ad into a aignif icant Eield hazard to the
Mes.&ﬂﬁlﬁ} an&ﬂ ?‘M&}%ﬂ%w&}ﬂﬂu applied at
nidday %y helicopter at a concentration of 10 g/ha to fields where

hives of honey bees were located. A toxic stardard and untreated
control were used for comparison. Bees were actively foraging during
spraying, and the hives were oversprayed. Mortality, foraging activity,
activty at the hive, and brood development were monitored before and

after treatment, and pollen, honey, and wax were analyzed for residues.
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Apart from a suppression of Foraging lasting up to 1.5 h, the
cyhalothrin formulation had no effect on the bees, whereas the toxic
standard killed large numbers. Only low levels of residues were

detected (pollen, 0.44pg/g; honey, 0.01 ng/g ai/ha, wax, 0.01 ng/g). It

|
at 10 ¢ ai/Lf,Scyhalothrin formulation EC is non-

hazardous to honey hees o .lopridgﬂ-uugh et al., 1985).

lesigne _assess the effects of the

wvas concluded that,

Lewis et

residues of cy ] 1 '_ pis mellifera). A laboratory

! ‘\~ 8. The laboratory residual
\

residual t.nxicir unnel” trial were used in
toxicity test ga exbrencly severe result, probably due in large
part Lo the unnaturally : d.continuous exposure and stress that
on&.. The results were also
AY |

highly variable, v :ﬂtha test to predict field

hazard. The resulté of the laboratory test were iut. reflected in tunnel

trial = hhﬂ@‘uﬂgﬂm mjrmia‘ ;lnu-a limited effects on
ARTRINTUNAIINY 1A Y
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