CHAPTER 7

A COMPARISON FOR RESISTANCE OF ARS PRIMORSKY HONEY
BEE (Apis mellifera) AND DOMESTIC EUROPEAN HONEY BEE
(Apis mellifera) AGAINST Tropilaelaps clareae

10 domestic (Thai) colonies

m
Hpare for resistance against

Ten ARS Primorsky

(A. mellifera), Italian hon

Tropilaelaps clareae. P ‘- we \ . an apiary in Chiang Mai,
Thailand, during Nove : fuar 1.\ Olony was started with 100
Tropilaelaps mites. Resi . areae ’ " P and domestic bees was
evaluated on the basis of grogortion o .» 3 infestation rates on adult bees,

mite numbers in colonies, cglony o%gy‘ ages of injured mites in hive debris,

b
and the numbers of mites androg ‘u ‘{J"‘ 1 cell The average infestation rate of

T. clareae on Primorsky brood (18 87076
% m

of the domestic brood (1.4

pificantly higher (P=0.001) than that

Ihe mite infestation rate on

the Primorsky (0.8+0. "t e ‘ id not significantly differ

(P=0.160). The averagemmbers of mite ough time in@ Primorsky (871.5+179.5)
and domestic (954.9+184. Gs.mlomes were nétfsignificantly different (P=0.753). The

rumber of pmgeﬂpu&d’lﬂ%lﬁﬁfw ok fol1+0.1) and domestc

(1+0.1) bees was not significantly diffengnt (P=0.092)Lhe mite numbeg per infested cell
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(P=0.115). The longevity of the Primorsky and domestic colonies did not significantly
differ (P=0.103) with means of 4.6+0.5 and 6.2+0.8 months, respectively. The injured
mite percentage of the domestic and Primorsky colonies was 70.3 and 72.7%,

respectively.
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Introduction

Tropilaelaps clareae Delfinado & Baker (Acari: Laelapidae) is the most
economically important mite pest in beehives; causing serious damage to Apis mellifera
beekeeping industry in tropical Asia (Delfinado-Baker and Peng, 1995). This mite feeds

on haemolymph of bees; resulting in reduction of bee body weight and longevity

(Kitprasert, 1984; Delfinado-Baker et al., 1 . T. clareae is an indigenous parasite of
A. dorsata Fabr f South-East Asia (Burgett and
Krantz,1984; Wongsiri et al., ion of T. clareae seems to be
limited in tropical Asia and coinei f ge areas of A. dorsata (Burgett et

Baker and Aggarwal, 1987,
Delfinado-Baker et al., A er, 71F ' il ( 1. clareae in A. mellifera
colonies outside the rangé Was reporte gr anlstan (Woyke, 1984) and
South Korea (Woo and Lee, Y | j ﬁ v f] I‘ \ troduced in tropical Asia, T.
clareae successfully switc ind Agcorsate host to be A. mellifera (Rath
and Delfinado-Baker, 1990)" DeCome eriousiproblem to A. mellifera colonies
in the region (Wongsiri et al., s have been conducted to find the
effective control against T.qclafede in A. golonies.  Chemical, physical,
biotechnical and combwations=of-chemicai=anc=bioteshnieal fmethods provide some
relief to colonies but notg offe (Wo g and Tangkanasing, 1987;
Tangkanasing et al., 1988). ‘)n addition, these methods are either labor intensive, costly,

reduce bee poplﬂ ﬁﬁ(}%a%ﬁoﬁﬂquﬁ ﬁesustant A. meliifera

stocks to T. claregglhas been thought to be a better solutlon to the Tropl/ae/aps problem

in Asia. q&mﬁaqq.xm }Tﬂ v ﬂ] ﬂwclude: less
chance of gontaminating bee products with undesirable chemicals, low cost of labor and

materials and less risk of the mite developing resistance to acaricides. However, no
studies have been done to find resistant A. mellifera stocks to 7. clareae. The ARS
Primorsky honey bee (A. mellifera) is known to be resistant to Varroa jacobsoni, V.
destructor and Acarapis woodi (Rinderer et al., 1997, 1999; de Guzman et al., 1996).

However, resistance of the ARS Primorsky honey bee to T. clareae has yet to be
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established. Therefore, this study was conducted to compare for resistance of ARS
Primorsky and domestic (Thai) honey bees against T. clareae.

Materials and Methods

Ten ARS Primorsky (A. mellifera) and 10 domestic (an A. mellifera stock

commercially available in Thailand) col were used to compare for resistance

against T. clareae. The ARS Pri que ere received from the USDA,
Honey Bee Breeding, Genetics, smlog&w in Baton Rouge, Louisiana,
USA while the domestic (Thaij ees were b yrevided by Supa’s apiary in Chiang

Mai, Thailand. This exp in Chiang Mai, Thailand,

during November 2001- F

Twenty test colonie 1biis gstroth hives in November 2001 by
splitting only adult bees (workers e : 10 colonies of domestic bees (8
combs of adult bees per colony) fo-bee: ’ s.that had 4 combs of adult bees
per colony. The AR Y——_——;————‘ installed into the split
colonies. Each test col wa bee,7about 9,000 adult bees, 2
frames with honey and poll .en and 2 combs W|th foundation sheets. Since T. clareae

cannot survive fﬂrﬂoﬂs(a %It&jmw H»‘T ﬂu?n Tropilaelaps mites

in the test colonie§lare likely to die in thls broodless perlod because of no food (bee

- "ﬂ“Wﬁﬂeﬁﬂ?ﬂTmﬁWVgﬂ’Tﬂﬂm

Mite inoculation

After the introduction of the test queens about 3 months (February 2002), all test
colonies were estimated for the numbers of mites and sealed brood by the method as
described by Rinderer et al. (1999). About 200 worker brood and 100 drone brood cells

(depending on the availability) from each colony were uncapped and scored for the
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presence and numbers of T. clareae. Sampling was done on both sides of two different
combs (50 cells per side) for worker brood and both sides of a drone comb (50 cells per
side) for drone brood. To estimate the number of mites in the colony's worker brood, the
number of mites per worker cell was multiplied by the numbers of sealed worker cells.
‘Similarly, the number of mites in the colony's drone brood was estimated. A sample of
about 400 adult bees (workers and drones) was taken from the brood combs of each

colony and washed in 70% ethyl alcoho emove mites. Both T. clareae and bee

numbers in the sample were co ltes per bee was multiplied by

the estimated number of beessi
adult bees of the colony. T Jof adult bee _' he colony was determined as
described by Burgett an \ “'1 berof mites in each colony was
estimated from the sum gtighategs of \\ ood, drone brood and on

[]
0S \ \~ each colony, Tropilaelaps

mites were added into the tegt s'tQ-beepme \ = per colony by the use of an

ony to e number of mites present on

Infested brood comb sectibms= .-.,;_;’—: ae were obtained from other highly
=Rl -y

infested domestic colonies. n.the two sides (100 cells

per side) of each «;«,«—— SoreC

for the presence and
numbers of T. clareae. Ee numb er c@ of each brood comb was
used to calculate for the nwmber of mites in rood comb sections. The brood comb

section was .nsﬂa‘u(ﬁ qn%fgaﬂ ﬁow r&fﬂeﬂc‘%ny to add the total

number of T. clardak to become 100 mi éis per test colony

PANIUNNINAY

Evaluation ffor resistance to T. clarea

Resistance to T. clareae of ARS Primorsky and domestic bees was evaluated on
the basis of: (1) proportion of brood infestation, (2) infestation rates on adult bees, (3)
mite numbers in colonies, (4) mite numbers (including all life stages of T. clareae) per
infested cell, (5) progeny numbers per infested cell, and (6) percentages of injured mites

in hive debris.
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The proportion of brood infested with T. clareae in each colony was determined
by examining 200 worker brood and 100 drone brood cells. Sampling was done every
month on both sides of two combs (50 cells per side) for worker brood and both sides of
a drone comb (50 cells per side) for drone brood. Since counting of mites becomes
difficult because of the quickness of Tropilaelaps to move around the cells, sections (6 x
10 cm.) of brood combs were cut and immediately frozen until examination. Infestation
levels of Tropilaelaps on adult bees were de

A
(workers and drones) per colony every mon bees were collected from brood

ined by sampling about 400 adult bees

ites. The number of mites and

a3 —
bees were counted to determi elsiof infestation on adult bees. The number of

\\\\u ing mite collecting boards

\ fis. The boards were coated

dead T. clareae in each
with wire screens to prev.
with a thin film of vegetablgfoi e ,1.- ’ \ - \ wfor periods of 1 month until
the colonies died or to the e ' o\ -'\\ . Dead mites on the boards

s 'n and classified by type of

e \

injuries (using a stereomicros naghification).” Injuries to the mites were

, "

classified as: (1) injured legs miss "-ﬁ,:;_:.:-j of legs), (2) injured body only, or (3)
Lol LI

injured legs + injured body. = e

S J

The numbers oﬂro 5 00d the test colonies were

determined as described tiy Rinderer et al. (1999) In brief, the area percentage of

s s o Y8 YT RGP Y 2 s

numbers of sealedlcells by the aid of Cell numbers. The total number of sealed worker

cells in ﬂ)w ﬁﬁ)ﬁ»ﬁ f?mﬂ ﬁtﬂtﬂj m?oﬁch frame in
the colonygy Where drone cells are scattered, they were counted in ividually. The

number of mites in the test colonies was estimated using the same procedure as
previously described in the section of the mite inoculation. The number of adult bees in
the test colonies was estimated by the method as described by Burgett and Burikam
(1985). Longevity of the test colonies was also recorded. Colonies were excluded from

the experiment if either supersedure or a queenless condition was observed. All
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colonies were fed with sugar syrup and pollen when nectar and pollen from natural

sources were scarce.

Statistical analyses

Data in each month of brood infestation rates, infestation rates on adult bees,
dead mite numbers on the bottom boards, injured mite numbers, brood numbers and

PSS statistic program). The data in

each month of each bee stock w pooled 64 jor final analysis. Data on colony
d cell were also analyzed by
the use of t-tests (SPSS statigkie™Dsograim).. 10e | es were considered as the
replications. Pearson corre s'\Were use o @nz € ;\; relationships between: (1)
brood infestation rates and b#®od 2rs, (2)0 . u bee infestation rates, (3)
mite numbers in the colonig 7 . ates, (4) mite numbers in the
colonies and brood numbeérs, | i ‘ ; onies and adult bee numbers,
(6) adult bee numbers andJ&d ) dead mite numbers in hive
debris and mite numbers in e ¢oionies (S te numbers in hive debris and
brood infestation rates, and (9) ot ‘ onies and brood infestation levels

during the last month pr

esu|ts

e AN NN
2 - ﬁNefléiﬁlJ URVANLNA He st

bees was sngmﬁcanﬂy higher (t=3.344, df=106, P=0.001) than that of the domestic bees
with means of 18.5+2.6 and 11.4+1.5% (mean + standard error), respectively (Table
7.1). Within each month, the mite infestation rate on brood of the two bee stocks did not
significantly differ. In March, the average infestation rate on the Primorsky and domestic
brood was 3.8+0.8 and 2.6+0.7%, respectively. The infested brood percentage of the

two stocks increased rapidly in April and May. The maximum infestation rate on both
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Primorsky and domestic brood was found in May with means of 32.6+6.1 and 21+6.3%,
respectively. The mite infestation rate on the Primorsky (24+6%) and domestic
(10.2+3.5%) brood decreased dramatically in June. In July, the infested brood
percentage of the domestic bees (11.4+3.4%) increased slightly while the infested
brood rate of the Primorsky bees (21.2+9.8%) decreased slightly. Because there was

only 1 survival Primorsky colony in August, thus means of the infested brood rate and

resistant parameters could not be statis ic 3| ompared (Table 7.1). The last colony of
the Primorsky stock died in December 2007 / domestic colony survived from T.
clareae infestation at the end ¢ 003)

The average infest orsky and domestic adult
bees through time did not s df \ 828, P=0.160) with means
of 0.840.2 and 0.5+0.1% andaid € pegtively (Table 7.1). Within each

month, the mite infestation 6 the two stocks was not significantly

i : N
different. In March, the rate o the ite" the Primorsky and domestic adult

bees was the same level (O ion level on the Primorsky and

..... -

domestic adult bees iftieases-cosn lavewith means of 0.4+0.2 and
\ 4 \,j =

¥

0.84+0.2% in April, 1.2+0.

cly: U June, the mite infestation

rate on the domestic adult Q,ees (0.3+0.1%) decreased while the infestation rate on the

S L1 I 1\ N ——

the two stocks de@feased and was the same level (0.2%) in July. In August the mite
infestatl m mﬁmtj ‘1/ Ho ) while no
mites were:[ound on the Prlmorsk adult bee a@!
T. clareae populations in Primorsky and domestic colonies
Populations of T. clareae in each test colony were estimated from mites in sealed

brood cells and on adult bees of the colony in each month. The average number of 7.

clareae adults present in the Primorsky and domestic colonies through time was not
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significantly different (t=0.315, df=106, P=0.753) with means of 871.5+179.5 and
954.9+184.6 mites per colony (mean + standard error), respectively (Table 7.1). The
mite numbers in the Primorsky and domestic colonies increased rapidly from February
(100 mites per colony) to a maximum number in May with means of 1,673.5+368.7 and
2.390.6+854.6 mites per colony, respectively. The mite populations in the Primorsky and

domestic colonies decreased continuously in June to July with means of 251.5+86.6 and

domestic colonies increased slightly (mea 6 mites per colony) while the mite
number in one survival Primeisk colt &

mites present in the test col i iti elations with brood infestation rates (r

. The amount of Tropilaelaps
=0.602, P=0.000), broo ).andithe amount of adult bees (r
=0.229, P=0.017).

Brood sizes and adult bee p
On average brood ' \- | the domestic colonies was
significantly higher (t=3.344, that of the Primorsky colonies with

means of 5,996.4+557.2 and brood cells per colony (mean +

standard error), ;-'{;T—_.:_..—;z..‘.;;;;;r.—.h::s:.:;.‘:;;:_’;.;'_.' rger brood size in the
i L]

domestic colonies than 0 S ef;‘ erved in March and May.

Brood sizes of the domestic and Primorsky colonies incre ed to a maximum in April
e 1717101111 (1)1 St
\
respectively. The qoo sizes of the ocks dec ed ‘contintously in May to July.
: . J :
R S I3 N e
sealed br o) HPJp olony il od humber i u rimorsky colony
was 3,239 brood. A negative correlation between Tropilaelaps infestation in brood cells

and the amount of brood present inside the test colonies was detected (r =-0.314,

P=0.001).

The average number of adult bees through time inside the domestic hives was

significantly higher (t=3.604, df=106, P=0.000) than that of the Primorsky hives with
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means of 5,207.8+492.1 and 2,917.7+322.1 bees per colony (mean + standard error),
respectively (Table 7.1). The significantly higher number of adult bees in the domestic
colonies than that of the Primorsky colonies was found in March and May. In April, the
adult bee population in the Primorsky colonies increased to a maximum (mean
=4,062.2+780.6 bees per colony while the domestic bee population almost unchanged
(mean = 5,870.4+996.3 bees per colony). The number of the domestic adult bees

increased to a maximum in May (mean 57,148.4+1,346.6 bees per colony) while the

Primorsky bee population decreas ".”’ )y sly_in May to July, and only one

Primorsky colony remained al'_ "*--a.,;_-; ist. The'Certinuc s decline in the domestic bee
populations was observed _ig ie cter when.two domestic colonies remained
alive in October. The ad (r =0.031, P=0.810) and
Primorsky (r =-0.229, g=0. , 'sig ificantly correlated with

Tropilaelaps parasitism levgls

ﬂuEJ’J‘VIEWl‘iWEJ’]ﬂ'i
ammmmumwmaa
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Table 7.1 Numbers of T. clareae, brood and adult bees through time in ARS Primorsky

and domestic colonies and infestation rates of T.

ARS Primorsky and domestic honey bees.

clareae on brood and adult bees of

Means + standard error
Months Bee No. of survival| Infestation | Infestation No. of No. of No. of
types colonies |rates on brood| rates on adult mites / sealed brood / adult bees /
(%) adult bees colony colony colony
%
Mar.02 | Domestic 10 2.6+ 72.9+87.7° | 7.964.8+795.4" | 5917.1+733.9"
Primorsky 10 5+54.2° 5,154.5+526.5° | 3769.1+671.9°
Apr.02 | Domestic 10 0:8%0.2° 9° | 8,108.9+1504.6" | 5,870.4+996.3°
Primorsky 10 0.4+0.2° 49,5° | 5496.7+798.2° | 4,062.2+780.6°
May 02 | Domestic 10 1%0 * | 7.917.541,716.3° | 7,148.4+1,346.6"
Primorsky 10 1.2%0. \ 7°| 3070.14601.4° | 2.790.6+499.7°
Jun.02 | Domestic 10 0, A 3 5,132.9+1,508.4° 5,500.1+1,656.2°
Primorsky 8 + - i 2,472.5+1,089.7" | 2264.9+690.1°
Jul.02 | Domestic 8 1 4‘* | ° | 3,0785+1,210° | 4,502.9+1,902.6°
Primorsky 4 .8° , 1,201.5+652.4° 891.5+284.7°
*Aug.02 | Domestic 5 182+3.4 45241 3,098.8+1,125 3,460.4+974.3
Primorsky 1 4. — 1 3,239 1,368
";“J
*Sep.02 | Domestic 3 13,6445 e 05.3+939.4 3,659+1,754 2,766.7+1,118
Primorsky 1 A 2216 1,228
*Oct.02 | Domestic 732.5+2,551.5 1,695+1,403
Primorsky 920 1,695
*Nov.02 | Domestic 1B 25 0.6 179 6,307 4,325
Primorsky 1 ¢ 40.3 7.3 169 200 150
-9 L E
i
worl o B YH AN NINBIN G | =
Primorsky q = =
*Jan.03 %n:% _ & b s 0 | iSw3p 4 Med 2,104
NANNIUNRNINGINE |
I .
“Feb.03 | Ddthestic 1 7.3 0.2 103 1,193 1,660
Primorsky 0 = - - - -
Average | Domestic N =62 1144157 | 05+0.1° | 954.9+1846° | 5996.4+557.2" | 5207.8+492.1"
Primorsky | N =46 18.5¢26° | 0.8+0.2° | 871.5+1795° | 3,591.3+363.8" | 2917.7+322.1°

Similar letters in the same month and column are not significantly different at the 0.05 level.

*Means were not statistically compared.

**Means were significantly different at the 0.01 level.
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Mite loads and reproductive rates of T. clareae

The number of progeny produced per infested cell (or reproductive rate) and the
number of mites per infested cell (or mite load) were determined from all Tropilaelaps
mites in 1,022 and 1,187 infested cells from 10 domestic and 10 Primorsky colonies,
respectively (Table 7.2). Both of the mite reproductive rate (t=1.778, df=18, P=0.092)

and mite load (t=1.657, df=18, P=0.115) on the Primorsky and domestic brood were not

significantly different. The mean af. rs produced per infested cell of the

Primorsky and domestic bees™w .1 (mean + standard error),

respectively. The mite load aeluding alwental stages of the mites) o

the Primorsky and domestic broOdWas ) 0.2 mites, respectively.
Colony longevity

The colony longg ligh not4signifieantiy differ(t=1.719, df=18, P=0.103)
between the Primorsky and@ lor ey On average the Primorsky
station for 4.6+0.5 and 6.2+0.8
months (mean + standard erron). i€ {Busignificant correlation between the
colony mortality and t .' ite infestatic n rate on| brood in the ast month before the colony

died (r =-0.045, P=0.85¢

ﬂ‘lJEJ’JVIEWl‘ﬁWEJ’]ﬂ‘i
QW'\Mﬂ‘iﬁUﬂJW]'JWEI']ﬂEI
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Table 7.2 Longevity of ARS Primorsky and domestic honey bee colonies, numbers of

mites and T. clareae progeny per infested cell of ARS Primorsky and domestic bees.

No. of cells | No. of Average Average Colony
examined | infested | No. of numbers of No. of numbers of Colony longevity
(worker+ cells |progeny| progeny/ mites* mites / number (months)
drone) (worker+ infested cell infested cell
drone)
Domestic
615 35 21 1.6 1 5
684 79 2 5
609 115 3 4
2,443 231 4 12
1,179 96 5 6
930 19 6 4
1,694 85 7 7
970 179 8 6
1:312 110 9 8
572 73 10 5
11,008 1,022 | 1, Total mean=6.2+0.8"
Primorsky
460 80 1 3
614 126 2 3
1,348 175 3 9
555 30 4 4
656 94 5 4
769 153 6 5
895 166 7 5
525 45 \ 8 4
539 107 ! 3 ‘|-|' 9 5
599 211 .J 8 888 42 10 4
6,960 1,187 | 1,599 | mean=1 3+0.1° | 3,602 | mean=2.9+0.2° |  Total mean=4.6+0.5"

Similar letters in th
*Including all deve

RWBAVRATINE S

- e R TORNING A

The total numbers of 18,098 and 14,593 Tropilaelaps mites were collected on

bottom board traps from 10 domestic and 10 Primorsky colonies, respectively (Table

7.3). The average number of dead mites through time in the Primorsky and domestic

debris was not significantly different (t=0.083, df=121, P=0.934) with means of

270.2+82.2 and 262.3+55.7 mites per colony, respectively. The number of dead mites

per colony of the two bee stocks increased continuously from March to May. In June to
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August, the average dead mite number per colony in the domestic debris decreased
continuously while the average number of dead mites per colony in the Primorsky debris
fluctuated. In September, the average number of dead mites per colony (mean
=169.6+132.3) collected from 5 domestic colonies increased again while 84 dead mites
were collected from the debris of one survival Primorsky colony. The amount of dead
mites in the Primorsky and domestic debris was significantly correlated with the infested

brood rates in the Primorsky (r = 0.000) and domestic (r =0.653, P=0.000)

colonies, and correlated with the .ame it itesfpresent in the domestic colonies (r

The number of inj i ugh time the Prin orsky and domestic debris

did not significantly diff 178 R0 ; fimeans of 196.4+58.2 and
184.4+37.8 mites per col ' " = \\o nt of,injured mites followed the

similar pattern with the amo ' e perce ntage of injured mites in the
debris from the domestic and 3 and 72.7%, respectively. For
injured types, the percentage o j re egs only from the Primorsky and
domestic debris was 82.4 and 87. ‘r* ites that had injured both legs and
body in the Primorsky-and @ and 12.8%, respectively. Less

than 1% of the injured g S-if the deb .:#P injured body only.

f 1]
ﬂﬂﬁl?ﬂﬂﬂﬁ“ﬂﬁnﬂi
Qﬁqﬂﬁﬂﬁmﬂﬁq’mﬁﬂﬁﬂ
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Table 7.3 Numbers and percentages of dead and injured T. clareae in debris of ARS

Primorsky and domestic honey bee colonies.

No. of Means + standard error No. of injured mites (%)
Bee colonies | Total No. of No. of Injured types
Months | types |collected| mites |  dead mites / injured mites / Total Legs Body | Legs+
colony colony body
Mar.02 | Domestic 10 428 42.8+10.4° 34.2+8.6° 342 246 1 95
Primorsky | 10 40.4+9.5° 28.8+6.9° 218 0 70
Apr.02 | Domestic 10 1,364 0 209
Primorsky 10 1,276 4 316
May 02 | Domestic 10 3,719 0 421
Primorsky 10 2,812 3 286
Jun.02 | Domestic 10 2,749 1 351
Primorsky 10 2,208 1 627
Jul.02 | Domestic 9 563 0 125
Primorsky 6 1,911 0 423
Aug.02 | Domestic 8 234 0 72
Primorsky 4 69 0 37
*Sep.02 | Domestic 5 431 0 81
Primorsky 1 53 0 19
*Oct.02 | Domestic 3 1,213 0 160
Primorsky 1 139 0 56
*Nov.02 | Domestic 1 210 0 67
Primorsky 1 55 3 20
*Dec.02 | Domestic 1 110 110 105 0 5
Primorsky 1 2 = 2 Q) 2 2 2 0 0
T A
*Jan.03 | Domestic 4 0 21 0 9
Primorsky q = = = = F =] 2
¢ PN
“Feb.03 | Domest - 488 =488 1 P = B 5 : 7. 6 0 29
AMIAINTUYRTINGQY | | °
Total Domgstic N =69 {18,098 mean=262.3+55.7" mean=184.4+37.8" | 12,727 (70.3) | 11,101 (87.2) | 2 (0.02) (1,624 (12.8)
Primorsky | N = 54 |14,593 mean=270.2+82.2° | mean=196.4+58.2° | 10,608 (72.7) | 8,743 (82.4) | 11 (0.1) |1,854 (17.5)

Similar letters in the same month and column are not significantly different at the 0.05 level.
*Means were not statistically compared
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Discussion

The ARS Primorsky honey bee is used for beekeeping industry in the USA
because this honey bee stock has resistant genetics and natural defensive mechanisms
to V. jacobsoni and V. destructor (Danka et al., 1995; Rinderer et al., 1997, 1999). The
natural Varroa infestation rate on the Primorsky brood (0-1.1%) and adult bees (0-0.7%)

TT

in the present study was lower than those domestic brood (0-5.7%) and adult bees

(0-6.1%) (did not show data). Thi r introducing the ARS Primorsky

bees to Thailand to compare ercially available in Thailand

(domestic bees) for their r dy, the mite infestation rates

on adult bees, mite num ongevity, progeny numbers

per infested cell, mite ’.2), numbers of dead and

injured mites (Table 7.3) oney bee colonies were not

significantly different. Also u'\o mites was detected in the

Primorsky (72.7%) and dome 3%} deb! able 's\'w . In addition, the same level

of hygienic behavior and cti in the Primorsky and domestic

colonies was previously reported " By—Ka el et al. (in press a). These results
et "E‘"’r "?4"

suggest that the Primoss ky z ance or tolerance against T.

—
clareae in the same I \!r' y'rate of T. clareae on the

Primorsky brood was 31@%3 of the ﬁnestic brood, this should

have come from the s:gnlfucintl smaller brood si e of the Primorsky colonies than that of

the domestic colﬂe%aﬂ} f‘] ‘w\ﬁ % %Waﬁg}zﬂﬁmes with small sizes

of brood had hlgh&imfested brood rates than the Colonles with large SIzes of brood.

a‘mmnim UN1INYAY

SinBe A. mellifera was introduced in tropical Asia, T. clareae successfully
switched host from its natural host, A. dorsata, to be A. mellifera and has become a
dangerous pest of A. melliera (as compared to A. dorsata) (Wongsiri et al., 1989; Rath
and Delfinado-Baker, 1990). Both Tropilaelaps and Varroa mites have been considered
to be the most important limiting factors to the development and expansion of A.
mellifera beekeeping in Thailand and tropical Asia (De Jong et al., 1982; Neyin and

Zmarlicki, 1982). However, several researchers suggest that 7. clareae may be more
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destructive than Varroa mites to A. mellifera colonies because the numbers of T. clareae
are often higher than those of Varroa mites in Thailand (Burgett et al., 1983; Wongsiri et
al., 1989). The result here showed that the population growth of T. clareae in the
Primorsky and domestic colonies increased rapidly to a maximum level in the third
months (May) (Table 7.1). Almost test colonies died due to Tropilaelaps infestation
within 5-6 months (Table 7.2). This observation was consistent with the previous report

by Crane (1990) that Tropilaelaps can kill ugtreated A. mellifera colonies within a few

months. From the data obtained, the avere ation rate of T. clareae through time
on the domestic and Primors 7 ._much higher than that on the
adult bees (0.5-0.8%) (T 4). This suggests that most
Tropilaelaps mites were | s »\ 'M-\V iding to Woyke (1984, 1987),
T. clareae adults stay Q - '~ eriods of time. They re-
entered brood cells to re h remerging and Tropilaelaps
mites can produce 2 genegati __ N e nth Thus, the population
growth of T. clareae in this th ugh the average number of
progeny produced per infeste 5 |0 ‘4 Table 7.2). This finding agrees

well with the previous report by De 3

Re and Peng (1995) that T. clareae is
) )

capable of increasing-pop espense to host constraints,

which may result in hig 9’ """""" —_— : ‘

y

Woyke (2001) repoited that A. me///fe worker bees were able to detect the

presence of Tro;ﬂ %ﬂq ‘Haﬂ W‘ﬁcwaﬂq ?ﬂ %’them by uncapping

the cells. About 94% of the uncapped ‘pells showed a heavy mfestatlon with T. clareae
R S TR T IR
Schneider<Ritter, 1988). In the present study, the brood peak in the Primorsky and
domestic colonies was found before the peaks of the brood infested and the mite
number about 1 month (Table 7.1). The increase of brood infestation coincided with the
significant decrease in the amount of the Primorsky and domestic brood (r=-0.314).
Brood areas in heavily infested Primorsky and domestic colonies soon declined because
the worker bees opened the infested cells to remove the parasitized brood and mites. A

large number of cells uncapped by the bees were found in the heavily infested colonies.
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The pupae were either undamaged or eaten so that only abdomen or parts of the pupae
remained in the opened cells, similar to Atwal and Goyal (1971), Woyke (1984) and Ritter
and Schneider-Ritter (1988). Thus, colony strength decreased rapidly and colonies died
within a short time. These suggest that the Primorsky and domestic colonies died
because the worker bees opened the infested-Tropilaelaps brood cells to remove the

parasitized brood and mites from their colonies.

Several researchers repo | d development of T. clareae in A.

mellifera colonies depends SEVer { éon-reproduction, hygienic and
——

j 089: Spivak and Reuter, 1998;

grooming behaviors of th B
Buchler and Drescher, Baker, 1990; Woyke, 1990). For
grooming behavior, A. | ive grooming behavior to
remove mites from their ‘ . nd Koeniger, 1980; Wongsiri et
al.,, 1989). The result here s ab P 'I rsky "' domestic bees exhibited
| he percentages of total injured
mites and injured types (Tablgh7. Th _ 2 Jin re nite percentage (70.3-72.7%) in
- : olonies (8.5%) in Thailand from the

previous reported by Wgngsiri et al. (1989) Sut! n.that(73-94.7%) in A. dorsata

debris (Rath and Delflr V -g Kavinseksan et al., in

press b). For injured typﬁ the dee rskyEwd domestic debris did not

show severe damages. st dead mutes‘fd injured legs only (82.4-87.2%) by

missing legs or ﬂl ‘u %qh%ﬁ%‘}wtﬁ’] F}jgﬁwaged mites on both

legs and body ( ﬂs 17.5%) was Iow&r than that m A. dorsata debrls (48%) in the
prewousaaw rﬂvﬁ(ﬂ ﬁfu %ﬂsm ’Tﬁéeﬁﬁqﬂuﬂlmorsky and
domestic Bees had less efficiency to destroying Tropilaelaps mites by grooming

behavior than A. dorsata.

In Thailand, A. mellifera was introduced for the first time in the early 1940s and
for the second time in 1953 but did not succeed to maintain the bee until the early 1970s
(Wongsiri and Chen, 1995). Thus, A. mellifera in Thailand (domestic bees) and T.

clareae have coexisted and evolved for about 30 years. This time period might be too
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short for the domestic bees to develop a high level of resistant genetics or natural
defensive mechanisms to regulate T. clareae populations in their colonies. For the
example, the Primorsky bees have coexisted with V. jacobsoni more than 150 years to
development a high level of resistant genetics and natural defensive mechanisms to
regulate Varroa populations in the bee colonies (Danka et al., 1995; Rinderer et al.,
1997, 1999). Although this is the first time for the Primorsky bees to encounter with T.

clareae, they could show resistance or tcg crance to Tropilaelaps mites in the same level

with the domestic bees that coexisted v or about 30 years. This should be

a good opportunity to developia esi ‘ ge inst T. clareae of the Primorsky
| —
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\\--..
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