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Pest status and incidence of the honey bee tracheal
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Colonies of honey bee#pis melliferaL.) were surveyed for the presence of the honey bee tracheal
mite (Acarapis woodiRennie) in Finland between 1991 and 1997. Colony background information
and winter loss data were obtained from beekeepers who had taken tracheal mite infested samples. A
total of 2116 samples from honey bee colonies of 402 beekeepers were investigated. Infestations
were found in 8 % of the beekeeping operations and in 10 % of the samples inspected. In the last
years of the survey more than 20 % of apiaries were infested. This increase may be partly explained
by tracheal mite infestations found in commercial queen-rearing apiaries.

A field experiment with colonies infested at different levels showed that colonies in which 20 %
or more of bees are infested with tracheal mites have an increased risk of dying during the winter
under Finnish conditions. This infestation level was found among colonies in 92 % of the infested
apiaries. Comparison of the tracheal mite prevalence in apiaries with their winter losses indicated
that infestations were associated with colony mortality.

The results of this survey point to the high pest potential of the tracheal mite in Finland, in
contrast to findings on tracheal mites from elsewhere in Europe. Therefore, strategies to prevent
further spread of the mite are highly recommended and methods for effective control should be sought.
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|ntr0ducti0n and had.n.oticed crayvling bees a} thg entrances
of remaining colonies. After this discovery,
which showed that the tracheal mite was endemic
The honey bee tracheal mitAcarapis woodi  to the country | sampled my private apiaries for
(Rennie), was first detected in Finland in June tracheal mites in July 1991; one of three apiar-
1991, among attendant bees of queens importedes was highly infested.
from California (Korpela 1991, Korpela and Fa- Having caused considerable damage in many
khimzadeh 1991). Soon thereafter light trachealEuropean countries up to the 1960s, tracheal mite
mite infestations were found in samples sent byhas since come to be considered of minor im-
a beekeeper who had lost one colony in springportance as a pest in Europe, although it may
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still be common in some areas (Bailey and-Per until examined for mites. For analysis, sub-sam-
ry 1982, Otis 1990, Ritter 1991, Orantes Ber ples of 25 bees were normally taken if the sam-
mejo et al. 1997). Some local and temporal heavyples originated from single colonies. In 1991, 50
infestations and damage have nevertheless beebees were taken from most samples for analy-
reported (Gijon-Botella et al. 1987). In the Scan- sis. If the samples were composites from apiar
dinavian countries and Finland, established tra-ies, 50 bees were taken. Bees were examined for
cheal mite infestations were not reported beforemites using the thoracic disc method as described
1991. In the USA, in contrast, the mite has by Shimanuki and Knox (1991) but modified as
caused severe losses of wintering bees, especiafollows: prothoracic discs were cut from the
ly in the northern states, where winters are coldbees, clarified for 12—24 h in 7 % KOH at°&7
and long (Fugala et al. 1989, Otis and Scott- and then examined under a binocular microscope
Dupree 1992). Losses of colonies infested byat 30 X magnification.
tracheal mites under such conditions may be at- If tracheal mites were found in samples, the
tributed to both shortened longevity (Bailey and beekeeper was contacted and asked for additional
Lee 1959, Maki et al. 1988) and decreased abil-samples from any unsampled colonies to deter
ity of the bees to thermoregulate the winter clus-mine the spread of the mite within the beekeep-
ter temperature (Nasr 1995). Finlam@inter cli- ing operation. Information on the winter mor
mate is more like that of the northern USA, tality of individual colonies was also requested
where losses due to the tracheal mite have beefrom the beekeeper
most common, than that of Continental Europe. = Some of the newly-discovered tracheal mite
The purpose of my study was to investigate infestations were either found too late in the sea-
the incidence of the tracheal mite in Finland andson or data, and/or samples were not available
to evaluate the damage caused to wintering beesor the whole beekeeping operation; in either
by mite infestationsWintering success in rela- case they could not be included in the damage
tion to infestation level was also studied in api- analysis. Complete data on and samples from 25
aries of one beekeeper whose colonies were inoperations were used to calculate how winter
fested with tracheal mite but were left untreated. losses were related to infestation levélse data,
comprising 649 colony samples, were analysed
for individual operations only in the year of dis-
covery of the infestation, when no chemical con-
Material and methOdS trol had been applied against the mite.
Monthly samples of 50 live be@&om the top
bars of the uppermost honey super in two apiar
Surveys were conducted during 1991—-19%f7. ies infested with tracheal mites were taken in
ter the initial discovery of mites from bee sam- July—October 1991 to record infestation chang-
ples taken by two beekeepers, sampling contin-es. In a third apiary where infestations were found,
ued in live bees in autumn 1991; 108 of thesesamples were taken in July and October oAly
samples were taken from the colonies of 22 bee+total of 20 additional colonies in four apiaries of
keepers who had introduced queens from a queetthe same beekeeping operation in which no tra-
shipment from the USA found to be infested with cheal mites were detected in sampling conducted
tracheal mites. In 1992-1997, most samples werdn autumn 1991 were available as controls. In win-
obtained from beekeepers in spring, and consistter 1991-1992, the apiaries were visited monthly
ed of dead bees collected from the bottom boardso observe the condition of the colonies.
of hives after cleansing flights. The colonies were managed in Langstroth
Samples were sent by mail to the bee labora-hive bodies, following normal management prac-
tory of theAgricultural Research Centre of Fin- tices: surplus honey was harvested from all
land (MTT), where they were stored in freezers broodlestombs in latéAugust, whereafter sug-
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Table 1.Tracheal mite survey at tigricultural Research Centre of Finland (MTT) in 1991-1997.

Year Beekeepers New Beekeepers Positive Number of
sending infestations  with positive samples samples
samples found® samples % examined
1991 33 2 6 8 231
1992 92 3 3 4 489
1993 76 3 4 1 394
1994 53 1 2 5 175
1995 41 4 10 7 220
1996 76 12 16 21 404
1997 31 7 23 28 203
Total 402 32 2116
% of total 8 10

aonly beekeepers not having sent samples earlier
®number of beekeepers with at least one positive bee / sample

ar syrup (3:2, wt:wt) was fed for winter feed dur
ing 3 weeks. Most of the infested colonies (nine
out of 14) wintered in two insulated hive bodies
and were fed 34 | of sugar syrukhe rest of the
colonies wintered in one hive body and were fed
21 | of sugar syrupThe colonies had been con-
tinuously monitored for varroa mites since the
discovery of the mite in 1989. In autumn 1991,
the infestation level was weak to moderate, the
mean natural mite mortality on screened bottom
inserts being 4.7 mites/day in laA@igust.The
nine colonies with the highest varroa counts were
treated withApistarf, starting on 2 September

Results

Tracheal mite incidence in Finland

In 1991-1997, the number of beekeepers partici-
pating in the survey was 402, which corresponds
to about 10 % of beekeepers in Finland. In the
autumn of 1991 no positive cases could be added
to the two discoveries made in the sumjrimrt
from spring 1992 new infestations were found . &% .
each year of the surve@f all beekeepers partic- s
ipating in the survey32 (7.6 %) had at least one °
positive sample (@ble 1).Tracheal mites were Fig. 1. Distribution oAcarapis woodin Finland, based on
found in the three southern provinces (Fig. 1), butsamples collected in 1991-1997.
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Fig. 2. Mite infestation changes in ex-
perimental colonies from July to
October 1991. Numbers above bars
indicate months in 1992 when the
colonies were observed as dead (col-
onies 1-9) or were exterminated (col-
onies 10-12).

mite prevalence (%)

not in the two northern provinces or the Province Colony losses in apiaries where tracheal
of Aland. . .
mites were found during the survey

g ; inc i The winter losses in uninfested colonies were
Wintering success of infested colonies in 12 B0 K000 S oe of the beckeeping opera-

experimental apiaries tions, but higher among infested colonies (Fig.

. . . 3).The figure shows that when infestations ex-
Infestat|or_15 were found in 14 of_ the 41 colonlesist, they tend to diversify winter losses from the
sampled in 1991The mean mite prevalence

; , oo o normal < 20 % level to any level above it. Fur
in the infested colonies mcreased.from 37 % tother, there was a significant positive relationship
58 % from July to October 1991 (Fig. 2)clear

. i (Fig. 4) between the proportion of infested col-
connection was found between the severity Ofonies and the proportion of lost colonies

the infestation and the time of the colony death.(P<O_001)_ Of all 34 operations supplying infest-
All colonies (1-9) found dead had clean combs

with ample food storesThe bee clusters in the
dead colonies did not seem to have been as com-
pact as in the normal colonies, dead bees having 100 ‘

been found in all bee spaces between combs. ‘ Ouninfested
Masses of dead bees were seen on hive bottomg& so colonies
indicating that colonies were didiently strong 'ﬂliiirg‘s"ed
for the winter Colonies 10-12 did not die dur

ing the winter but were so weak in May of the
following year that they were removed; each hive 2 4
contained only 100-200 bees and the queen. ofg

60 Winfested colonies

operations (%)

the infested colonies, only two weakened colo- E 20 -

nies survived, with 52 % and 12 % mite preva-

lence in May The 86 % winter loss in infested ol | J J , J
colonies (12 out of 14 colonies) thfed signif- 0-20 21-40 41-60 61-80 81100
icantly (chi-square withvatess correction = winter losses of colonies (%)

?8'06' d.f. = 13 P <0.001) from Jhe loss |n' non'Fig. 3. Frequency distribution of winter losses in tracheal
infested colonies, where only 3 % of colonies (1 mite infested beekeeping operations calculated separately
out of 31) were lost. for all, uninfested and infested colonies.

411



AGRICULTURAL AND FOOD SCIENCE IN FINLAND

\ol. 7 (1998): 469-476.

100 4 [ ]

80

y = 0.5438x + 1.2448
R?=0.4678 []

Fig. 4. Colony winter
losses as a function of
tracheal mite infestation.
Symbols show the year
represented by the data
points: @ 19921 1993
A 1994 A 1995H 1996
O 1997. infested colonies (%)

colonies lost (%)

ed bees, 50 % provided samples in which the During the last years of the suryélye infes-
maximum mite prevalence was in the range oftations tended to become more commoab(é
81-100 %. Mite prevalence values of over 20 % 1), possibly indicating that mite incidence among
were found in the majority (92 %) of thefedt- bee colonies increased in the course of the sur
ed operations in this survey vey. Although the selection of apiaries was not
randomised, | consider the results fairly repre-
sentative of the whole bee colony pool of Fin-
land, as beekeepers were annually requested to
DiSCUSSiO“ send samples not on_Iy from dead colonies but
also from colonies with no apparent problems
during the winterNot until 1996-1997 did the
Soon after the detection of tracheal mites in Fin-percentage of positive samples exceed the 16 %
land, the present survey demonstrated that thdevel of the survey made in November 1991 by
mite was already established in the courifhjs Fakhimzadeh et al. (1993fhe authors do not,
conclusion was supported by Fakhimzadeh et alhowever mention the number of beekeeping
(1993), who reported that some samples datingoperations found positive for tracheal mite, mak-
from 1986 had also been found infested. Queensng it difficult for me to compare my results with
were already being regularly imported from Brit- theirs.
ain and Italy in the 1970s, and some infestations  The increase in the proportion of infested
may have originated from these imports. Cha-samples and beekeeping operations may be part-
neet et al. (1984) reported the discovery of tra-ly due to mite infestations found in four queen-
cheal mites in queen imports from Italy in 1975. rearing operations during the survéhe spread
According to one of the authors (LAllen, pers.  of the mites via queens from the infested apiar
comm.), these queens originated from the samdes is possible because a considerable propor
two Italian queen producers whose queens wergion of the beekeeping operations with tracheal
regularly imported into Finland in the mid- mites in 1995-1997 had regularly purchased
1970s.There are also records of tracheal mite queens from a breeder who lost 87 colonies in
occurrences in Italy from that period (Zanin et spring 1996. Most of his loss was probably due
al. 1984). Since 1991, most imports from Italy to tracheal mite, as the samples from 20 dead
have been checked at the MTBEe laboratory  colonies had a mean infestation of 89.8 6.
and tracheal mites have not been found in anydirect observation supporting the spread of mites
of them. via queen sales was made in 1997, when a small-
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scale queen breeder lost one of his apiaries due Bee colony density is low in Finland. Uni-
to tracheal mites. Infested queens produced byform distribution of colonies over the whole
him were found in both the lost apiary and in country would give a colony density of ca. 0.13/
some remaining bee colonies, and also in anothkm?. Although highest in the south, density hard-
er apiary he had supplied with queens. ly exceeds one colony/kKnanywhereThis, to-

In the course of the studg3 of the 40 bee- gether with the mainly stationary form of apiary
keepers receiving queens from infested importsmanagement, should diminish the potential of
in 1991 sent a total of 138 samples. Mites wereinfestations to spread naturally between apiar
not found until spring 1998, when positive sam- ies (Bailey and Perry 1982). If the proposed pre-
ples were received from one beekeeper of thiscautions were taken, it would be much easier to
group who had not used imported queens beforekeep the tracheal mite threat under conthalit
or after the 1991 import. Howeveasther sourc- is, man-assisted bee movement, in the form of
es of infestation cannot be excluded. colony trade, is the main means of spreading the

The experiment with colonies atfifentlev-  mite, and is dfficult to control.
els of infestations showed that, in the Finnish A complementary strategy to suppress the
climate, colonies have an increased risk of dy-damage done by the tracheal mite would be to
ing during the winter if the mite prevalence in introduce control practices against the varroa
autumn exceeds 20 %, the value commonlymite that would also be ffctive against the tra-
found among colonies in infested apiari€his cheal mite. Unfortunatelyluvalinate (Apistafi)
is compatible with results from similar areas with currently widely used against the varmoée in
cold winters in NorthPAmerica, e.g. Minnesota Finland is not dective against tracheal mites
(Furgala et al. 1989 he winter losses were also (Scott-Dupree and Otis 1992). Formic acid treat-
related to the proportion of infested colonies, asments, howevethave good ditacy against tra-
also observed by Frazier et al. (1994). cheal mites (Hoppe et al. 1989, Liu and Nasr

Normal winter losses of bee colonies in Fin- 1992, Wilson et al. 1993), and tests conducted
land vary somewhat between years but averagedn apiaries found to be infested by the tracheal
14.2 % in 1983-1991 (Ruottinen 1997). Even at mite during this survey showed that regular treat-
this level of losses the profitability of beekeep- ments with formic acid in spring, and in some
ing is clearly reduced. Edrts to curb spread of cases also in autumn brought prevalences down
the tracheal mite should therefore be given highto levels dificult to detect within 1 to 2 years.
priority by the Finnish beekeeping industry if There is, howeveman ugent need to find appli-
losses are to prevented from becoming even high-cation methods for formic acid that reduce the
er. A key aim of such dérts should be to pre- problems associated with its use, for instance,
vent the spread of the mite in connection with its varying eficacy against the varroa mite and
queen salesTo this end, all apiaries selling queen losses.
queens should be surveyed annuallipreover The results of this study indicate the high pest
all bee imports should be closely monitorAd. potential of the tracheal mite in Finland in
though, permits have not been required for im- marked contrast to findings on thédesfts of tra-
ports to Finland from EU countries since 1995, cheal mites reported elsewhere in Eurdpsim-
the year Finland joined the EU, careful evalua- ilar discrepancy in tracheal mite pest status be-
tion of import sources and voluntary tracheal mite tween the rest of Europe and NoAimerica has
checks should be made. Neglecting to do so habeen attributed to the gradual development of
already caused at least one of the infestationshoney bee resistance to the tracheal mite in Eu-
found here: apiaries established from packagerope (Lin et al. 1996, Otis and Scott-Dupree
bees imported fronTenerife, where tracheal 1992). Howevernow that the mite has been
mites losses have been reported (Gijon-Botellafound able to cause considerable losses to bee-
et al. 1987), were found to be infestedli®96. keeping in an European country with cold and
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SELOSTUS

Mehilaisen sisuspunkin aiheuttamat tuhot ja esiintyminen Suomessa

Seppo Korpela
Maatalouden tutkimuskeskus

Tassa tutkimuksessa selvitettiin mehildisen sisuspun-yhteytta viimeaikaisiin mehilaishankintoihin.
kin (Acarapis woodji esiintymista, punkkisaastun- Kenttdkoe, jossa tutkittiin erilaisia saastuntoja
noista aiheutuneita tuhoja ja punkin leviamista Suo- omaavien pesien talvehtimista, osoitti, ettd jo 20 %
messaTutkimus aloitettiin vuonna 1991, jolloin en- saastuntataso syksylla merkitsee lisdantynyttéa talvi-
simmaiset sisuspunkkiléydot Suomessa tehtiin sekdkuolleisuusriskia.Tulos vastaa samankaltaisissa
USA:sta tuodussa emoerassa etta hoitajien tarhaukeloissa USA:n pohjoisosissa saatuja tuloksia. Myos
sissa.Yhteensa 216 mehildisnaytetta 402 mehi- hoitajilta keratty tieto talvitappioista saastuneilla tar
laishoitajalta tutkittiin vuosina 1991-1997. Naytteista hoilla tukee kenttdkokeen tuloksia, silla tarhauksis-
10 % oli sisuspunkin saastuttamia ja 8 %:ssa nayt-sa todettiin saastuneiden mehiléiskuntien osuuden li-
teitéa lahettaneista tarhauksista loydettiin vahintaansaéantyesséa selva talvitappioiden lisdantyminen.
yksi saastunut mehildiskunta. Tutkimuksen tulokset osoittavat, etté sisuspunkin
Viime vuosina sisuspunkkia l6ytyi kotimaisten suuri tuhopotentiaali Suomessa poikkeaa tilanteesta
emonkasvattajien tarhauksista, mika ainakin osittain muualla Euroopassa, jossa punkki esiintywtta ei
selittanee saastuneiden tarhausten osuuden lisaantyuuri aiheuta tuhoja. Leviamisen estavat toimet, esim.
mista tutkimusjakson kolmena viimeisena vuotena. emokaupan mukana punkin leviamisen estaminen,
Eras sisuspunkkisaastunnan lahde voi kuitenkin ollaovat siksi tarkeitaTaydentévéa tapa ehkaista jatkos-
jo 1970-luvun puolivalissa Italiasta tuodut emot. Ha- sa sisuspunkin tuhot on siirtya varroapunkin torjun-
vaitsemattomia saastuntoja saattaa siten olla suomanassa menetelmiin, jotka tehoavat myds sisuspunk-
laisessa mehildiskannassa viela runsaasti ja ilmarkiin, esim. muurahaishapon kayttoon.
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