CHAPTER 2

LITERATURE REVIEW
2.1 Tropilaelaps clareae Delfinado and Baker (Acari: Laelapidae)

T. clareae was first discove:
in 1961 from a collection of dead A , ield rats nesting near a beehive in
the Philippines (Delfinado ané 961). itly, the same mite was found in

. | T——
A. dorsata colonies in th Laigo & \ ise, 19 68) and in India (Bharadwaj,
1968). T. clareae has si ogr 1 infesting diffe ont.s pecies of honeybees in Asia.

cae. infestation in brood combs of A.

iginally described by Delfinado and Baker
fi

Delfinado-Baker and Bal

areae was unable to complete its

si'ri et al., 1989). In India, T.
i \ ;*\ bees: A. dorsata, A. laboriosa,

cerana indica in Pakista
life cycle in sealed brood

clareae was found assocCiatg

2.1.1 Distributions and in _

The geographicm dis! sﬁ

and coincides with the indpenous areas of A. dorsata (Table 2.1) (Crane, 1968; Burgett
-

et al., 1983; ﬁﬂﬁ Aarwﬁlwc%; Wr ?nd Aggarwal, 1987;

Delfinado-Baker @t al., 1989). However, infestation of T. clareae in A. mellifera brood was
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be limited in tropical Asia



Table 2.1 Distributions of T. clareae and the infested honey bees from countries in Asia.

Countries Bee species Authors
Thailand A. mellifera Akratanakul (1979)
A. dorsata Burgett and Kitprasert (1989)
A. cerana Wongsiri et al. (1989)
Burma A. cerana Delfinado and Baker (1982)
A. mellifera, Asdo | Nitort (1983)
Hong Kong | A. mellifera v
India A
A
Indonesia A
Malaysia A i .
A. ! ks ~piKoenigerand Koeniger (1980)
Pakistan A ‘ : finad \i‘ Baker (1982)
Afghanistan | A e (1984
Vietnam A (1985a)
South Korea | A. mellife e (2001)
Taiwan ,;, fera z"‘:\:d
Philippines A. fnra ) . nd er(1961)
A. dors!?ttaﬁ'I L%igo and Morse (1968)
China
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Figure 2.1 Qo‘rldwide distribution of Tropilaelaps (Nixon, 1983).
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observeﬂr ia (Bharadwaj,' 1 | iifn tat of T\. élare re-ebserved from
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March to May in this area (Aggarwal and Kapil, 1986). In the Philippines, Laigo and
Morse (1968) found mite infestations in seven out of eight A. dorsata nests examined.
Brood infestations less than 10% were reported from Nepal (3 to 6%) and Thailand (0.2 to
9%) (Underwood, 1986; Burgett and Kitprasert, 1989). T. clareae infestation in A.

dorsata worker brood (4.3%) was higher than that of drone brood (1.2 %) (Underwood,

1986; Burgett and Kitprasert, 1989). In Malaysia, Koeniger et al. (2002) reported that the



percentage of infested worker (20.0%) and drone (20.8%) brood cells did not differ, nor
did the number of mites per cell (6 in worker brood and 6.1 in drone brood). On adult
bees, Thapa (1998) found that the mite infestation rates on A. dorsata adults ranged from
3.10 to 11.12%. Infestation of T. clareae on adult workers of A. mellifera (0.6-3.4%) was
less than in brood (16.6-48.0%) because T. clareae adults stay outside sealed brood

cells only for short periods of time (Woyke, 1984).

2.1.2 Morphology of T. clareae \ "y/

T. clareae is smaller thag. i an.0e seen without magnification.  The

mites can walk rapidly on th ab.Surfages cult to collect. On average, T.
‘ “ 2 while females are about 0.97
mm long and 0.49 mm wide (W« 108% CO . adult female mites is light
reddish-brown. Female i \» ~ their horseshoe-shaped anal
plates. The anal plates © \ ed (Delfinado-Baker and Baker,
1982). The female mite's i -covere 1\ short setae. Through a strong
magnifying glass, a red streak on the ventral surface of the adult
female, the fusion of her epgyni ields, can be seen (Figure 2.2)
(Akratanakul, 1987). &
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T. clareae has beedmworphologically classified as follov@ (Krantz, 1978).
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Suborder  Gamasida
Family Laelapidae
Genus Tropilaelaps

species clareae



(c) (d)

Figure 2.2 Adult females and males of T. clareae (Photo by Boonmee Kavinseksan).
(a) ventral view of T. clareae female (b) dorsal view of T. clareae female

(c) ventral view of T. clareae male (d) dorsal view of T. clareae male



2.1.3 Life history of T. clareae

The life cycle of T. clareae is similar to that of V. destructor (formally, V. jacobsoni)
in A. mellifera brood cells (Atwal and Goyal, 1971; Burgett et al., 1983). However, a
detailed life history of T. clareae, especially in the male mite has yet to be published. The
life cycle of T. clareae is well syncr;ronized with that of the host bee (Figure 2.3). In all its

immature stages, the mites live within the brood cells of the bees, feeding on the brood's
|

\ ites open brood cell containing a late
serve as hosts. Oviposition

ett and Krantz, 1984). The stages

egged larva, protonymph,

Studying worker celisfof A. eflifera ity TRailand, | fer and Schneider-Ritter (1988)

suggested that the miteai i, the fatefl.- A Te \ shortly after the sealing of the

brood) or PP-stage (Figure'2. ?_' oC di M oyke (1987b) found that eggs were not
laid immediately after the cel o4 2 the first T. clareae eggs and larvae
were detected in sealed cells containing pinning ae (LS-stage), i.e., on brood 9 or 10

—_— e —

days of age (from -uj'r_m;g_-—--@z--ue---m--:-;-=--»-~»s=-‘.:;.j e brood with mite eggs
i :

occurred among cells mn 2 : or=11 and 12 days after egg-
laying). v

o AHEANENINAINT v e
T TR

1987; Ritter and Schneider-Ritter, 1988). The first young adults were found in Pd-stage

(16 days from egg-laying) (Figure 2.5) and the first adult males and females of the
offspring were found in the Pr/Pd-stage (Ritter and Schneider-Ritter, 1988).

Woyke (1987a) reported the last stages of the mite development on honeybee

pupae; the last eggs on Pp-stage (14 days from egg-laying) (Figure 2.5), the last larvae
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on Pr-stage (15 days from egg-laying), the last protonymphs on Pd-stage and the last
deutonymphs on Pdd-stage (19 days old). Only mite adults were present on brood older
than 19 days. Ritter and Schneider-Ritter (1988) reported that 99% of nymphs
developed to be adult mites before the emergence of the adult bees. The average
developmental period from eggs to adult mites was 8.8 days under laboratory conditions
(Kitprasert, 1984) while Woyke (1'987a) reported a development period of 6 days in
worker brood cells in bee colony conditions (Table 2.2).

N7
Table 2.2 Duration (days) of de-@al S 4 clareae in A. mellifera colonies.

o

Duratio eldpmental siades™ | Tota

Places Egg % \Deutonymphs| (days) Authors
Afghanistan* | 0.35 #0784 4 /234 = 253, "\ 6.00 |Woyke (1987a)
Vietnam* 0.47 Woyke (1987a)
Thailand** 1.05 Kitprasert (1984)

* Bee colony conditions -
** Laboratory conditions

Mite enters cell
before cell capping.

Feeding on hemolymph
of bee brood .

Adult females leave cell
with emerging Bee.
Male and immature stages
stay in cell.

Mite feeds on prepupa.

7y of
o

1-6 eggs developing
Female lays first egg  from egg to larva to
after cell cappig . protonymph to deutonymph .

adult male

Figure 2.3 Life cycle of T. clareae (Wongsiri et al., 1987).
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Figure 2.4 Stages in the developmental of T. clareae
(a) egg (b) larva  (c) protonymph  (d) deutonymph  (e) adult female

(Photo by Boonmee Kavinseksan).
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T. clareae mates by podospermy both inside and outside of the brood cells.
Multiple mating is observed in males whereas such a circumstance was not found in
females (Rath et al., 1991). The first eggs are usually females, while the second are males
(Rath et al.,1991; Ritter and Schneider-Ritter, 1988). Adult males of Tropilaelaps do not
feed because their chelicerae (the organs originally used for piercing the bees’

integument) have been modified for the sperm-transfer function (Akratanakul, 1987).

The maximum number of offs % ’ d by a single T. clareae female was
found to be four (Woyke, 1987a)..Ir : & Schneider-Ritter (1988) reported

that 64% of the females of ola 3% had produced 2 and 3%

The ratio of mal e Tiiclare - onsiderably. Under laboratory
conditions, the ratio of mals .I e ‘a vearly 1:5 (Rath et al., 1991). While
: v bers of male and female eggs
laid and male and female offspn g-ap; peared atively equal numbers in worker cells
of A. mellifera in .:__.-a is of A. m era colonies, a sex ratio of 1:4 (male:

f‘:“l- al. (1991) estimated a

female) was reporte
similar ratio (1:3) in hivemebris of A. mellifera in Thailand. mratio of 1:7.6 was observed
in A. dorsata brood in Thaffandh (Burgett and Kitgrasert, 1989). A higher estimate of 1:29

was reported |ﬂ u Ejﬂdnﬁjb‘ncﬁ;\wﬂq ﬂxin 1986). Seasonal

variations of sex ratlo either in A. mellifgra or A. dorsata have not beengstablished.

’QW']MT]‘EEUSJW]’W]H']QEI
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Figure 2.5 Duration of larval and pupal stages in A. mellifera workers.
L1-L4=1"-4" larval instar; L5=5" larval instar before sealing; LS=5" larva instar after
sealing; PP=prepupa; P=pupa (w=white eyes; p=pink eyes; r=red eyes; d=dark brown
eyes; di=dark brown eyes, light pigmented thorax; dm=dark brown eyes, medium

colored thorax: dd=dark brown eyes, dark thorax) (Adapted from Rembold et al., 1980).
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2.1.5 Symptoms and Injuries

The damage caused to colonies by T. clareae infestation is similar to that brought
by Varroa, and the injuries on individual bees and bee brood are essentially the same.
The abdomen of A. mellifera adult bees surviving mite attacks is reduced in size.
Surviving adult bees from 'mite infestation in pupal stages are often malformed and

frequently have stubby wings and a shorte life-span than healthy bees (Akratanakul,

1987). Bees with deformed wings can' be ' on the comb surfaces and at the
» Wened by the worker bees. The
pupa in the opened cells wa 1€ magt _eaten so that only the abdomen or
parts of the pupa remaineg -   94% )f the opened cells showed a heavy
infestation with T. clareae > - o pupae F ow. darkly colored spots mainly
on their extremities (Rittegfang GiderR 988). . Crane (1990) reported that

Tropilaelaps can kKill untreatgél cg ; flife awi \: ew months.

2.2 T. clareae controls

The life cycle of T. claiége s believed e similar to that of V. jacobsoni.
Therefore, several métii the twi 0 of niies are similar. However,

)

some methods that were-¢ vopulations were not effective in

regulating T. clareae popllations in A. mellifera colonies (AtWal and Goyal, 1971).

2:2:1 Chemicﬂjﬁdoa"5 ﬂ EJ ﬂ %JW EJ ’] n ‘i
ARIAIATUURIINYA S Bl crrmcns

since chemicals are simple to use, readily available and oftentimes highly effective (Table
2.3). On the other hand, some chemicals are expensive, can kill honey bees when used
improperly and contaminate bee products. In Thailand, Mitac® and a mixture powder of
sulphur and naphthalene (inexpensive) were found effective for T. clareae control

(Wongsiri et al., 1987a; Ritter and Schneider-Ritter, 1988). However, resistance to

Mitac® by T. clareae had already been detected in Thailand (Wongsiri et al., 1987a).
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In India, Rajesh et al. (1984) controlled T. clareae successiully by continuous fumigation

of 65% formic acid (5 cm® per day) for 3 weeks. Other chemicals such as Perizin® and

Asuntol® are found not to be effective in controlling the mite (Wongsiri et al., 1987a).

The ineffectiveness of chemical treatment is due to the short phoretic period of

adult mites and the restriction of reproductive mites in the brood cells. T. clareae adults

stay outside sealed brood cells about 2
cells before the next treatment i

continuous action is suggest

Table 2.3 Chemicals an i contr

JAW \C

ys. Thus, most mites have re-entered the
e use of chemicals with prolonged
reae (Woyke, 1987b).

—

‘ 3¢ in A. mellifera colonies.

Trade Acti ’ ; ~ plication Authors
names ingredi \\ \ nethods
Fluvalinate |Fluvalinate Plastic strip | Lensky et al.(2001)
Apitol Cymiazol Trlckled on |Ritter and Schneider-
Ritter (1988)
Perizin Coumaphos Wongsiri et al.(1987a)
Folbex-VA ~ropylate | Fumigation strip | Akratanakul (1987)
Formic acid |Formic acng Agqueous iyution Evaporation |Rajesh et al. (1984)
AU TNRNTNYIN oo
Sulphur with | Stllphur with P%wder Evaporation Iqu"ongsiri et al.(1987a)
= TRIN TN NN
Asuntol § Organophosphate | Aqueous solution | Spray Wongsiri et al.(1987a)
Mitac Diphenyl compound | Aqueous solution | Spray Wongsiri et al.(1987a)
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2.2.2 Integrated control

The use of chemicals can be minimized by using them in combination with
biotechnical methods (Ritter, 1993). In Thailand, Tangkanasing et al. (1988) reported that
95% of Tropilaelaps populations in A. mellifera colonies were decreased when
coumaphos (Asuntol®) (0.8 gm/I of water) was applied twice in 3 days while the queens

were caged for 9-12 days. In Burma, N nd Zmarlicki (1982) caged the queens for

at least one complete brood cy: ' ping the dead brood to facilitate
removal by worker bees a ic ﬁgation regimen (in this case

e was not reduced to an

phenothiazine). However ' | " of e

economically satisfacto

q'
df ihe .\“t"’” abor-intensive.  For another

heschern ~\\ satment with the brood-deprivation

VNN

, Femo from the infested colonies,

technique. In this approa

A

which are then fumigated. y at 2 it mitesy t \o capped brood cells in which
to hide, are killed by th ghigant, . Only ;g ‘ n ;\ eatment is required in this
technique instead of three Or gt 1 na l198 /)5, However, an integrated control

5 products can still be contaminated
by the chemicals (Ritter, 199

2.2.3 Non-chemical oﬂtr m

, ‘o Y
Since T. ﬁﬂﬂa’envgjﬂm mlﬁiays. Woyke (1984)
developed a non-ghemica ‘method to contro the it EJca ing queens for 3 weeks until
¢
R N S e e
to depriveithe mit m their'fo 1 unse b(ﬂ). both-eonditions, the

last mites died within 3 days after all the bees emerged from the brood combs. However,
colonies will suffer due to a significant decline in bee populations when using these
methods and queen cells must be removed from colonies on at least one and perhaps

two occasions.
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2.2.4 Natural control

A selection of strains of A. mellifera having resistance may be a solution to the
Tropilaelaps problem in A. mellifera, which would be of great value to beekeepers
throughout the world (Wongsiri et al., 1989). At present, no studies have been done to
determine the potential' resistance of A. mellifera to T. clareae. However, A. mellifera

stocks resistant to V. destructor and A. woodi have been documented by several

researchers. The following stoc ave some degree of resistance to

Varroa mites: hybrids of A.. onti ¥a and A. mellifera ligustica in
Sweden (Thrybom and Frie . me ifer%native Austrian bee (Ruttner

and Hanel, 1992), A. melli K“ch"‘@" 2 ARS-Y-C-1) (de Guzman et al.,
\ c

R
W

are 2 \: proven to be resistant to A.

1996) and A. mellifera of -.,;: honey bees (Rinderer et
al., 1999, 2000, 2001). Thek

woodi (de Guzman et al., ,u' y available for beekeepers

(Danka et al;, 1995; Rinderer at &

2.3 Defense mechanisms 0!

The growth and opment of mites in colonies of . Jmeliifera and A. dorsata
7 s . Uction (Harbo and Harris,
1999), colony migration ‘ Jongsiri et al., 1989; Koeniger et .ﬂ
i A990; Wt 5 200 hygienic behaviors
nﬁﬁ 001 ﬁhﬁbﬁ its. The influence of
genotypes of honeybees on mite po ulitions has notdseen investigated./
of 3 A

TaNNIUNWTINIE IR E

2.3.1 Non-reproduction of T. clareae

depend on several fa

» 1993), grooming (Wongsiri
et al., 1989; Ra
(Spivak and Re

Studies on non-reproduction of T. clareae as a mechanism of resistance are very
limited. Woyke (1990) reported about 18.3 % non-reproduction of T. clareae in lightly
infested colonies of A. mellifera in Vietnam. A lower percentage of non-reproduction (7.3

%) was observed in highly infested colonies of A. mellifera in Afghanistan (Woyke, 1990).
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In Thailand, Tropilaelaps mites did not reproduce at a rate of about 27%, and no cells
were found in which the offspring could not have become adult up to the emerging of the

adult bees (Ritter and Schneider-Ritter, 1988).

2.3.2 Migrations of honey bees

T. clareae is not considered to be a serious pest of A. dorsata (as compared to A.

mellifera) because of the bees' migratory Erse and Laigo (1969) believe that A.

stations. When mite populations
build up beyond the groG aci start migrating in order to
decrease the mite population Sngsii € ‘_ ; 'l ' Koeniger and Koeniger (1993)
found Tropilaelaps mites i PPLC ‘ iC ot =le dead or living pupae of
deserted combs of A. dorsata. Ihay .; nd-a-rate of infe ~. of 63% and there were 25
to 28 mites per cell in I8 ¢ eserte D.in Malaysia. The bees of this
vhen they absconded. However,
ed that T. clareae may not have a
significant impact on colony migrafions-of A~ 5. Thapa based his claim on 7 mites

found out of 22 cells examined -a.-g,.: of A. dorsata.

TR Y
2.3.3 Broodless pe ‘-(.F‘ m

T. clare rﬁ) iﬂw\/ es of A. mellifera no
longer than 4;@;ﬁﬂ ﬂsﬁ]’ﬁ réa ﬁflﬁi more than 3 days
without feeding on bee brood becausétheir chelicerse (mouthparts) &ré not specialized
for feedQ Itaﬂ (ﬁim&]m{] MCEJIQ aj &luzaffar 1988;
Tangkanasmg et al., 1988; Delfinado-Baker et al., 1992; Rinderer et al., 1994).
Consequently, T. clareae is thought to be limited to the tropical zones because it cannot
survive long broodless periods in A. mellifera colonies that happen during winter in the
temperate zones (Woyke, 1985a). Broodless periods occur also in A. dorsata colonies.

Laigo and Morse (1968) reported that T. clareae was not found in an A. dorsata colony

that had swarmed several weeks earlier. Thapa (1998) found no T. clareae in brood cells
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of new (1 to 2 month-old) A. dorsata colonies while old (6 to 7 month-old) colonies were
infested by the mite. In Thailand, T. clareae was not found in 5 new colonies (swarms or
colonies with the first generation of brood) of A. dorsata. While 5 established colonies
(with more than the first generation of brood) had 5-16 mites in the sampled sealed
brood, and 9 mites were found from adult bees in one of the 5 established colonies
(Kavinseksan et al., 2003). These observations suggest that broodless periods during the

swarming events of A. dorsata interruptec pmite’s life cycle, and the mite populations

. clareae from other Apis species or

infested A. dorsata nests presentin. the ' is known to be phoretic on adult

1980; Wongsiri et al.,1989)4" BuGhier- et- il reported that A. dorsata has
autogrooming behavior in resp J'_ :  T. clareae. This bee species not
only removes the mi ol ._-,.,..----._ .................. Hem (Wongsiri et al., 1989;
Rath and Delfinado-Bake: |
dorsata colonies were re

ported by Rath and Delfinado-Bake#{1990) in Thailand (73-76%)

and Koeniger et ak. ‘nﬁa ysi 9 )5 rsat. ved. T. clareae from their
bodies in a fe@eﬁﬁjto (ﬁime ﬂ tﬁajﬁiemvior was not as
frequent as that observed in A. ceranaﬁolonies (Wongsiri et al., 1989)a.From cage tests,
Koenigeﬂ:rﬁ(&@r‘ﬂ@)ﬁn&lhula&or t M%l ;a;analwere able to
injure T. c’areae and many mites were mutilated. A. dorsata actively grooms and hunts
for mites. The mites found under the cages of A. mellifera were not mutilated. In A.
mellifera colonies, only a small percentage (8.5%) of damaged T. clareae was recorded
(Wongsiri et al., 1989). T. clerae prefers adult drones over worker bees in A. mellifera

(Ritter and Schneider-Ritter, 1988). Thus, the mites evade bees’ grooming activities by

remaining on the drones, which do not perform social grooming (Rath, 1991). The
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grooming behavior of different stocks of A. mellifera towards T. clareae has not been

studied.

2.3.5 Hygienic behavior of honey bees

Hygienic behavior is a defense mechanism of honey bees against mites (Peng et
al., 1987; Boecking and Drescher, 1991). This behavior is an important mechanism for

were able to detect and remove T.

mite resistance in A. cerana. Work
clareae encountered in brood cell jities. The bees removed mites
from the hives or chewed the 7 with-their mandi ""‘—k‘l\m et al., 1989). A. dorsata
workers can also detect 7. claréa sdle \ ﬂ- and remove the infested brood
with the mite from the cell a ‘ § S ~. rowth of mites in the colonies

(Koeniger and Muzaffa, 1988, 1990) Although it is not the

0= \1. ._\
main mechanism of resista T P t hara: \\\

reproduction and populatién gfowth. of, ..1. ,;.;
The cells infested with T. clérea (es% 1/ e p o

he parasitized brood and the mites.

. mellifera, it can limit the
(Spivak and Reuter, 1998).
ages) are recognized by the
worker bees of A. mellifera. They étiemp !tQJ &
In Thailand, a large number of ig ".,,E e gb S\ areae in heavily infested colonies
was opened by the wotkerbees (Ritterand SChneICer it 1988). The hygienic trait

LY

;:'; 0 ‘ n for their resistance to

both A. woodi and V. d€ ructor Whether or not Primorsk -

was also observed in {eF

oney bees can detect and

et °’a’eﬁﬁﬂ”? 1 Ef‘ﬂ"ﬁ"w Oy
ammnmumw Y1 Y
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2.4 A. dorsata Fabricius, 1793 and ARS Primorsky honey bee (A. mellifera L.)
2.4.1 Taxonomy of A. dorsata and A. mellifera

Kingdom Animalia
Phylum Arthropoda

Class Insecta

Order
Family

2.4.2 The giant hon

The giant honey bee oF A dors ' species in terms of nest and

body size in its genus (Ruttnefy 198817 p. AV number of A. dorsata worker bees in

a colony ranges from 5,000- 70 0 ;'!ﬁ_'iu ey et al., 1982; Moritz et al., 1995;

Wongsiri et al., 1996).-4 Thi 5 a nati 2y bee species of South-East
- v ]

Asia (Wongsiri et al. 7198 , frequently in exposed

—ll

positions, in single com' nests, hanging on cliff, tree Ji‘ hes or eaves of buildings

ﬂUEl’JVlHVliWEI’]ﬂ‘i

The shape of the comb is moré or less semigigcular or cuneifggm. The honey is

sors 1o G b 3 bbb U b b e ev Lo

1969). A typucal nest of A. dorsata holds 1.8-4.0 Kg of honey (Kallapur, 1950; Morse and

(Figure 2.6).

Laigo, 1969). In Thailand, A. dorsata colonies produce no more than 2-17 Kg of honey
during the main honey flow season of Dimocarpus longan (Sapindaceae) (Wongsiri et al.,

1998).
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There are no specific drone size cells, but a uniform cell type is constructed for
brood rearing. Drones are reared in the same cells as workers, but the capping are
slightly elevated (Morse and Laigo, 1969; Thapa, 1988). The uniform diameter of the
cells is 5.35-5.64 mm. The depth of brood cells is 16 mm. (Muttoo, 1956; Thakar and
Tonapi, 1961). A. dorsata constructs queen cells like other Apis species at the lower

edge of the comb 4-6 cells per colony (Thakar and Tonapi, 1961; Morse and Laigo,

1969).

The development times of th @of A. dorsata is shorter than A.
mellifera. Development period : ' | _m drone of A. dorsata are 13-13.5,
16-20 and 20-23.5 days, res ély (Qayyum 2N \‘r < ,.1968). However, the life span
of individual bees of A. dog ; ‘-‘ ,u bserved

The temperatur st b ,‘ §.Gomb fluc a ed between 30 and 32 °C,
while the ambient temperaturg varied 0 to 26 %, e protective curtain is certainly
essential for maintaining a ; Eitidle eMpE t > (Morse and Laigo, 1969).

A. dorsata is very aggressive a ocious stinging insect in the world.

Usually 10-5,000 bee -e;..T.::.:.:.:r....T._‘.._,.....'.:'.:.;:::::;fi. after being disturbed.
During nest defense, woike S [ﬂ e “iso-pentyl acetate”, but
!

1969) and they can pursue intruders for long distances

e 1961FHJEJ’JVIEJVI‘§WEJ']TI'§
ammnm UAIINYA Y

no 2-heptanone (Morse : al



Figure 2.6 Colonies of A. dorsata (a) hanging on a tree branch

(b) hanging on eaves of a building (Photo by Boonmee Kavinseksan).



24

The maximum foraging range of A. dorsata is around 10 km (Seeley et al., 1982).
A. dorsata is unique among Apis in that it can also forage and dance in the moonlight
(Diwan and Salvi, 1965: Dyer, 1985). They were observed flying between 18:00-19:00
hours. The workers were collected in the light traps with pollen on their pollen baskets

between 20:00-21:00 hours in durian orchards in Chanthaburi (Thailand).

The distribution of A. dorsata covers almost all of far-western Asia and the Indo-

Malayan region including India, Bo \\ i z ’ ELaos, Nepal, Palawan, Vietnam and
t

Thailand. To the east of the wallz e line, und in all of the Philippine islands

and as far as the Kei islands east oi-#imor. To est, A. dorsata is extended to

~ rothe c’.t.z
(JO]g /;lc \'-\
1500 m, but may occur sedsonpe : |

the Indus river and almost o« he Persian Gulf (Figure 2.7) (Maa,

5.0l
it ‘up-te- ;u;\ rent regions (Muttoo, 1956;
dor: %& ron

0-1600 m from the sea level

1953; Sakagami et al., 1980). occur at altitudes of up to
Gautam, 1984). In Thailand, At
(Wongsiri et al., 1996).

A. dorsata migrates' seagonafly o distances and stops brood rearing
while preparing for migrations (Ru! ; ~The. 1 fgration distance in Sri Lanka is
150-200 Km. Koenigersand ¥ 980) reported that | dorsata swarms fly in
several stages and often.yest ~Sarms rested 1 to 3 days

without building any comb but nectar gathering took pla
month on their rpigrati ‘ﬁ | tm t omb construction is
rather rapid. Dﬂﬂﬂ; aﬂ}jﬁs te ﬂ:laﬁ:j: of comb (Lindauer;
1956; Koeni nd_Koeniger, 1980).‘ Thapa (19 reported that When the ambient
tempergﬁ;eﬁi]eaﬁ imuhn:’in&l-;nr&t&d to migrate

due to their inability to maintain their optimum brood nest temperature. Wind speed (>29

and spent more than one

km/h) also induced colony migration by dislodging their nests. Similarly predators such
as human and birds (bee-eaters, Pernis ptilorhyncus and Merops orientalis) caused

colony migration (Thapa and Wongsiri, 2003) whereas parasite pressure did not.
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T. clareae do not appear to be a significant impact on colony migration of A.
dorsata because the mite infestation rate was low (Thapa, 1998). However, when the
mite population increases beyond the grooming capacity, then colonies might migrate in
order to minimize the mite populations by abandoning their nests leaving the mites

behind (Wongsiri et al., 1989).
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Figure 2.7 Blstributions of A. dorsata in Asia (Adapted from
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2.4.3 ARS Primorsky honeybee (A. mellifera L.)

A. mellifera or the European honeybee make multi-comb nests in cavities. This
honeybee species produces valuable bee products and sustains commercial
beekeeping in Thailand and other parts of the world (Ruttner, 1988; Wongsiri et al.,
1987b). A. mellifera is generally believed to have evolved in Africa (Wilson, 1971). This
bee species has been introduced throug o't,the world over the past 350 years.

Modern beekeeping in Thailand start y 1940s. European honeybees

roductions did not succeed

in 1953, at Kasetsart e
commercially until the early v nasie \ - 95). The two ectoparasitic
mites of honey bees, Varro : '_ \ clareae, cohsidered to be perhaps the

d" expansion of A. mellifera

beekeeping in Thailand an Ja (Mars and Laigo, 1969; De Jong et al., 1982;

.....

Neyin and Zmarlicki, 1982).

Wm—a—::—:"z::"":' ». after 1980, due to low
(G e

honey production from rative of #hai honey in local markets.

In Thailand, t

Since then, the beekeeping industry with A. mellifera has been expanding very rapidly,
reaching at preﬂem(ﬁﬁlﬁﬁfﬂﬁqlnjﬁfem is preferred by
large commercial rs, mainly for producing hohey and royal jelly, and it is also
used for pollinati o fl ﬁ ¢ lﬁ in.th hﬁ/ of Thailand
(Wongsianﬁhijfaggﬁ %e w ‘ ﬂyﬁ | gl

Primorsky honey bees were moved by settlers from European Russia to the
Primorsky territory in Asian Far-Eastern Russia in the mid 1800's (Crane, 1978). The bees
are, for the most part, dark bees (Figure 2.8) that is some regard are similar to Carniolian
honey bees (Rinderer et al., 2000). They can coexist with V. jacobsoni, which is the

natural parasite of A. cerana in this region, and they have developed genetic resistance
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natural parasite of A. cerana in this region, and they have developed genetic resistance
to the mite (Danka et al., 1995). In 1997, Primorsky queens were brought to the USA in
order to make Primorsky colonies (Rinderer et al., 1997). Then these colonies were tested
to V. jacobsoni resistance. The result showed that they did have resistance to the mite.
After that, some queens of these colonies were chosen for breeding program. Some of
the daughter colonies were compared for Varroa resistance and honey production with
domestic colonies, which were consuv fd an excellent honey producer by many

beekeepers in the USA. It was found t orsky and domestic (an A. mellifera
stock in the USA) colonies had_x_‘f‘éry S|m|ljr a\émey production, but the Primorsky

R— = T T —

infestation iN"wesker brood than that of the domestic

colonies had lower rates
colonies (Rinderer et a ) Moy

adays, the Primorsky bees are used in industrial

beekeeping by many b epersfi SA. (Rlnderer etal, 2000).

—

Figure 2.8 ARS Primorsky honey bees (Photo by Boonmee Kavinseksan).
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