CHAPTER 3

Tropilaelaps clareae POPULATIONS IN NEW, ESTABLISHED AND
DESERTED NESTS OF Apis dorsata IN THAILAND

Abstract

Six new and 8 establis W orsata were collected in Samut
Songkhram, Thailand, between 000 a ber 2002. The presence of

Tropilaelaps was examine: id caled brood of each colony.

T. clareae was not foun lablished colonies had 2-119

mites in the sampled se nies had 1-11 mites on the

adult bees.

Sixteen established de; i lonies ¢ _orsata were collected from
different locations in Thailand March 20 . o Octeber 2002. Capped brood cells
and adult bees of each colony w _ ' the presence of Tropilaelaps adults.
The sixteen established.colonies ha 46¢T .1 he sampled capped brood, and
0-647 mites were fo .‘*ﬁf dffcolonies. The average
infestation rate was O.B@n - es, 3.5%7n sealed brood cells of the

established and deserted ‘;olomes respectivel JJ The sex ratio (male to female) of T.

clareae was 1 2ﬂr’ﬁe E};{aﬁ{l ﬂ%ﬁ%ﬁ;ﬁrﬂrﬁj cells of established

and deserted coldies respectively.
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Introduction

Tropilaelaps clareae Delfinado & Baker (Acari: Laelapidae) is a natural brood
parasite of Apis dorsata Fabr., a native honey bee species of South-East Asia (Burgett
and Krantz, 1984; Wongsiri et al., 1989). A. dorsata lives in the open, in single comb
nests hanging on cliffs, tree branches or eaves of human buildings. A. dorsata colonies
migrate regularly during the year and stop brood rearing in preparation for migration

(Ruttner, 1988). This means that d there is a period of broodlessness. T.

of A. dorsata (Rinderer et al.,
.d L

clareae cannot survive more i
1994) because their chelic ialized for feeding on adult
bees (Kitprasert, 1984; Delfi .*___ the origin of infestations in
colonies that have recently

When T. clare h grooming capacity of A.

dorsata workers, colonie: iar hich G CASES t 3 mite populations (Wongsiri

et al.,, 1989). Koeniger e v : d this phenomenon by finding a large

dorsata in Malaysia. However,

number (1,060) of T. clareae | 0

Thapa (1998) contradlcted this obsen | ,ﬁ' ng only 7 mites in a deserted comb

of A. dorsata in Thailg At presen t, the im| ot of T. elargae) on the migrations of A.

The mal ﬂﬁjﬁ ﬂﬁ 3@ gjﬁ %Iy Under laboratory
conditions, the ﬁﬁﬁ 991). The sex ratio
of T. clareae T debris of A. dorsata® colonies ranged from 1:1.8 tg 1:6.7 (Rath and

Delﬁnacﬂ?& '}a\&ﬂaﬁméd %;;QAM&{;}V@J EJThalland was

176 (Burgett and Kitprasert, 1989). However, variation of sex ratios of T. clareae in

P o
dorsata colonies is unciea

brood cells and on adult bees of A. dorsata has yet to be studied. Therefore, the
objectives of this study were to observe Tropilaelaps infestations in new, established and
deserted nests of A. dorsata and to investigate sex ratios of T. clareae in brood cells and

on adult bees of A. dorsata.
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Materials and Methods
T. clareae populations in new and established colonies of A. dorsata

Six new (swarms or colonies with the first generation of brood) and eight
established (with more than the first generation of brood) colonies of A. dorsata were

examined for the presence of Tropilaelaps in Samut Songkhram, Thailand, between April

combs containing unsealed and seale ' d)wéie Callected and examined. The ages
of the new colonies were infefr ) 5 . pod present. Colony 1 was a
swarm (without comb), which ha@ " . P ‘ e ab ays before being sampled.
Colonies 2 and 3 were 9-ang 4,446 reSpectis \ 4 and 5 were both 14-

days-old while colony 6 wa W ~The estat ished, colonies were all more than
2\ established colonies 1-4 was
determined by cutting a brood | secti n“about10'cn x 18 cm) from each of the
colonies. Both unsealed a r00 -n‘ in the: sctions was examined (Table
3.1). The entire nest of coloni examined for the presence of
mites.
A sample of bwuﬁ‘-‘ i ‘om each colony. These

were washed in 70% ethyl alcohol to remove any mites pment The bees were then

e I E A S

Populations ﬁ sex ratios of T. claréae in establighed and deserteds colonies of A.

TaNNIUANRTINE TN E

Sixteen established colonies and thirteen deserted combs of A. dorsata were

dorsata

collected and examined for the presence of Tropilaelaps mites from different locations in
Thailand during March 2000 to October 2002. For the established colonies, eight
colonies were collected in Central (Samut Songkhram), three colonies in Southern

(Songkhla and Surat Thani) and five colonies in Northern (Kamphaeng Phet, Lampang
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and Chiang Mai) Thailand. The presence of T. clareae in eleven established colonies
was determined by cutting a brood comb section (about 10 cm x 20 cm) from each of the
colonies. Sealed brood cells within the cut sections were examined (Table 3.2). The
whole nests of five established colonies were collected and all capped brood cells in
each colony were examined for mites. Deserted combs of A. dorsata were collected
from three different locations: 4 combs in Central (Aung Thong, Samut Songkhram and

Bangkok), one comb in Eastern (Chanthaburi) and 8 combs in Northern (Nan and Chiang
|

Mai). All capped brood cells, which €0 : / %or living pupae, of each comb were

the mite and brood numbers in

. ‘ L #
each colony were counted to determine for ihe mw rates.

Adult bees (worke ablishe Ionles were also sampled.

The adult bees collected 0 \‘ alcohol. Both the mite
and bee numbers in each c he infestation rates on adult
bees. The collected mit adult bees were examined
and classified according Sfoscope at 40X magnification to

determine sex ratios.

e
- Qaciide
c—-\-r-‘-“(- F
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T. clareae populations ilm-ew and established colonies of orsata

; c,a,eﬂllﬂ AN T DAEN T o s

colonies_had 2- 119 mites in the sampled sealed bgod, and 9, 1 apd 11 mites were

collectearcm |ta ﬂoﬂo@ ad %4«% r}t% %I’r}eﬂ El)ectlvely No

mites were found in the unsealed brood cells of the new and established colonies of A.

dorsata.
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Table 3.1 Numbers of T. clareae adults in new and established colonies of A. dorsata in

Samut Songkhram, Thailand.

Colony Colony | No. of unsealed No. of sealed | No. of adult bees
type number | brood examined | brood examined examined
1 No comb No comb 9,782 (0)
2 1,26 No sealed brood 5,055 (0)
3 620* (0) 5,181 (0)
e 4 1(0) 5* (0) 3,767 (0)
— 4 ©) d brood 3,930 (0)
;( \ (0) 10,885 (0)
3 (0) 38,600 (0)
16) 57 (0)
h7die 7) 521 (0)
5 4| foaz0 @ 52 (0)
B 9(2) 538 (0)
Established . : "'j,-' 366 (10) 1232 (0)
e 413 (5) 5,056 (9)
) 2,751 (1)
8 : 26) 13,070 (11)
Total = 2,571 (0) | 15,432 (207) 23,277( 21)

*Sealed Iar“e

— o e
@Y INBITNEING

AR alusadngaay

The sixteen established colonies had 0-146 T. clareae adults in the sampled
capped brood. Sealed brood cells of the thirteen deserted combs contained 0-647 mites
(Table 3.2). The infestation rate of T. clareae in brood cells ranged from 0-9.8% in the
established colonies and 0-74.3% in the deserted nests. The infested brood percentages

of the established and deserted colonies were 1.8 and 13.5% respectively. This study
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showed the infested brood rates of the established colonies at the levels of 1.0, 4.3 and
4.7% in the central, southern and northern areas of Thailand, respectively. In deserted
colonies, the infested brood rates were 1.7, 8.6 and 18.1% in the central, eastern and
northern areas of Thailand, respectively. The infested established and deserted nests

occurred in all test locations.

Sex ratios

T. clareae adult Slisa A \ 'o“x.,___: of A. dorsata favored females.
Sex ratios (male to femalg) ol . Elared ¢ d'cells ranged from 1:1.5 to 1:22 for
the established coloni 3 “ 3 he des 8riee combs (Table 3.2). Sex ratios

of T. clareae on the adulf bgls of A )m 1:1 to 1:8. The average ratio

(male: female) of T. clarea€ wadg -‘_{_I.L,.. ' t bees, 1:4.5 and 1:5.5 in brood cells of

established and deserted col@ s

ﬂ‘IJEl’J'VIEWIiWEI’]ﬂ‘i
QW?ﬂ\ﬂﬂ‘imﬂmﬂﬂmﬂﬂ
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Table 3.2 Numbers, infestation rates and sex ratios of T. clareae adults in established

and deserted nests of A. dorsata from different parts of Thailand (T. c.= T. clareae,

M=male, F=female).
Sealed brood Adult bees
Colony [Locations| Colony | No.of | No.of | Infested | No. Sex | No. of | Infestation | No. Sex
type number | sealed | Infested | brood | of | M | F | ratio adult rates of | M | F |ratic
brood brood rates [T.c. (M:F) | bees (%) T. c. (M:F
examined! (%) examined
1 254 § e | ¥ i1 a5 | 116 Y 0 0 0 0 -
2 . ’ 7 1201129 521 0 0j0}O0 -
3 = 52 0 0 |00 -
4 2 0 - 538 0 0]J]0¢}O0 -
Central 5 A oS 1.282 0 0Of0fO -
6 4 1:4 5,056 0.2 9 1 8t 1l
Fi1:531 2,751 0.04 1 0 1 -
Established _,0}" 1:7.7| 13,070 0.1 A SO T i b
Total { b 172 1: 49| 23,277 0.1 211 | 6l ] 15|12
1 9 : 0 0 - | 1691 0.1 global -
Southern 5 iﬁgg & 1:23| 1,347 0.3 S
3 | 10061 [ 1:5.1] 26 g8 falofd| =
To! O L - 1:3.4| 3,064 0.2 6 [} 2 14 9
i W ] 1711 1285 - - - - - -
2" "/; . 4 7 13411:49 - - - - - -
HOBHET ) 5 o e 7 | 16| 1| - = 101l E
701 *5 146 32 [114}1:3.6| 1,882 24 461 13133 |12
: . 22'] 1:22 955 i 0 1= = a
;47| 2,837 1.6 46:1 13133 |1: 2
: 45| 29,178 0.3 7312152 1:2
1:2i8
» 215 ’ 0 -
Central 3 3 0 0 0] @ |0 -
s e 0 Q' |ofofof -
W ENIN
East 1 8
Total 58 i 8.6 8 Y,
~ARIRING U F AN TR e
| 4 4
q ‘ ‘D < 21 4 11.3 63c 0
Northemn 4 78 17 21.8 531 6
5 20 6 30.0 14| 2
6 49 8 16.3 1511 /5
7 159 7 4.4 1411 131 1:13
8 74 55 743 |647|102|545(1:5.3
Total 686 124 18.1 846|130|716( 1: 5.5
Overall 986 133 135 |872]|134|738|1:5.5

*Adult bees were not collected.
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Discussion

T. clareae populations in new and established colonies of A. dorsata

The absence of T. clareae in the 6 new colonies (Table 3.1) suggests that A.

dorsata colonies start with uninfested bees. This mite-free condition is probably due to

broodlessness during the swarming events that interrupt the mite’s life cycle. This period

can be very lengthy. Koeniger @nd ¥ 80) reported that A. dorsata swarms fly

!

in several stages and oftep '*“‘:-‘... adCseofthe flight. They showed that swarms

often rest one to three days out bujlding omb and can spend more than one
month on their migration e/prese udy lony 1 did not commence comb
building for eight days#@aite fivaiat the esi {ey, providing a further period of
broodlessness.

The extensive” pefiog

uggests that any mites traveling

phoretically on a swaril age likely, 40 die ' rin varming events before having the

chance to enter brood célls fg.r hé This suggestion is supported by the
absence of T. clareae in the ,.,_gt;:.'.:;._'- neo, Koeniger et al. (2002) observed

infestations of T -fEm;{;;;rﬁ:.;7;.:;-.’.—:—.‘.:.;;.:; originated from an infested
: N

..-F a reproductive swarms, but

colony nearby. This Shoy

J

probably not, as this S

AU INEns

The pqueEoJf %pulﬁjsnejnm gjm:]eneajed brood (2-119) and on
the |m:a1) ﬂ € gﬁiﬁ ﬁoyjﬁ ?j g[),.lcﬂﬁ that 7. clareae
popﬁo s gr Ily{> il Eis .“dorsata*nhest r ion. Most often

uninfested colonies must acquire T. clareae from other Apis species or nests of A.

dy has shown, in migratory swar s,

dorsata present in the area. In Southeast Asia, T. clareae has proved to be a more
serious pest of A. mellifera than either Varroa destructor or V. jacobsoni . Since brood
production in Apis mellifera colonies is year around in Thailand, these and non-migrating
A. dorsata colonies may serve as constant reservoirs of Tropilaelaps for new colonies. T.

clareae is also known to reproduce in A. cerana drone brood, and to be phoretic on adult
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bees of A. dorsata, A. laboriosa, A. meliifera, A. florea and A. cerana (Aggarwal, 1988).
In Samut Songkhram, all of these bee species are found except A. laboriosa. A. cerana
and A. dorsata have been reported to forage simultaneously on the same inflorescence
of king palm in Thailand (Oldroyd et al., 1992). In Malaysia, A. cerana adult bees have
been observed to rob A. dorsata colonies (Koeniger et al., 2002). Thus, foraging of

different bee species in the same flower or robbing must be considered as a potential

de colonies.
@ts of A. dorsata

source of T. clareae infestation for uni

T. clareae populations in

That TropilaelapssPoul8lions % \\:\5"\'-\». A. dorsata colonies after re-
infestation is supported the obse -- ~\\\u\\ station rates in brood cells of the
deserted nests (13.5% / ~8&8tablished |es (1.8%) (Table 3.2). The

mdﬂ
deserted combs suggesigth & -,r.---
migrations of these colonieg Th;{ﬁ"zﬁ ns ith the finding of Thapa (1998)

SIoifnt e < 2 ,
that found 7 mites from a desefieg=comb € Jorsata. The presence of 4-8 emerged

absence of T. clareae in e 2 dg &le Com ‘ \ umbers of mites (3-63) in the ten

to be significant cause of the

queen cells in each deserted eomb SuUgge hese colonies migrated after one or

more swarms issuec ,.TT‘T:':_sz‘!‘T“.I‘T:‘.Y‘.“-““'“"'"“"-"""‘\:-;» are thought to migrate

‘vj

because nectar and wle rea of the nest (Woyke, et al.,

2000). However, a large number (647) and a hlgh rate'm:)rood infestation (74.3%) of T.

clareae was , this colony did migrate
in response ﬂu@ﬂ infestation ram clareae. ’Ius observation agrees with the
findi j ﬁ’ had left a large
RIS ner &

The infested brood rate of the established colonies (1.8%) was about 6 times
higher than that on the adult bees (0.3%) (Table 3.2). This result indicates that T. clareae
feeds mainly on brood and can not survive long on adult bees (Woyke, 1985; Koeniger
and Muzaffar, 1988; Rinderer et al., 1994). Woyke (1987) reported that Tropilaelaps

adults re-entered brood cells within 2-3 days after emerging. Furthermore, A. dorsata
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workers had an efficient grooming behavior which removed mites from their bodies
(Koeniger and Koeniger, 1980; Rath and Delfinado-Baker, 1990; Koeniger et al., 2002).
Thus, the short phoretic period, the restriction of reproductive mites in brood cells and
efficiently grooming behavior of A. dorsata are all causes of the very low infestation rate

of T. clareae on the adult bees of A. dorsata.

colonies) of A. dorsata were ound ‘ asitgbions (Table 3.2). In Thailand, there were
4 carriers of Tropilae/q AsCVern | e sata, A. florea, A. cerana and A.
mellifera. Thus, A. | ould not avoid infestation by T.
are concentrated in the North.
slliferacoleliies than A. dorsata due to their
\ ;te populations.  A. mellifera

ta n\ percentages on the adult bees

clareae. However,
T. clareae is a more
lack of defense me
beekeeping may be a
(1.6%) and in brood cells \ d deserted (18.1%) colonies in the

north.

Sex ratios
G )

The uneven : ra ’ .I ae adults in A. dorsata brood
4

(1:4.5-1:5.5) in thls st%py (Table 3.2) was similar to the sex ratio under laboratory

conditions ( ﬁ ﬂ Ej fJ wEJ Wﬁawmﬁano in brood cells of A.

dorsata in thisgj$tudy was lower than the prevuous sex ratios in A. dorsata brood in India

B N NUEL U 00
The unbalanced “sex ratio o clareae adults seems be in ed by the much

shorter life span of the males as compared to that of females. T. clareae males do not
survive more than 5 days while the life span of females is about 28 days (Rath and
Delfinado-Baker, 1990). However, the unequal sex ratio of T. clareae adults observed in
this study also may be attributed to differences in the proportion of initial male to female
eggs and differences in mortality between sexes of immatures as observed in spider

mites (Wrensch and Young, 1983). Environment, location and time period are also likely
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to influence sex ratios. Rath et al. (1991) reported that 7. clareae mates by podospermy
and can be observed inside or outside of the brood cells, and multiple mating was
observed in males (not found in females). Since one male of T. clareae can easily serve
a number of females, it might be an advantage for this mite species. Because the sex
ratio was biased in favor of females, this would increase the high total number of offspring

produced (Pianka, 1983).
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