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INTRODUCTION

Varroa jacobsoni has been spread across Europe and to many other parts

of the world since 1970, and much has been published about the mite
and its effects on honeybees.
This Bibliography has been compiled by photocopying 255 entries

selected from Apicultural Abstracts, including some general reports on

the spread of the mite, but concentrating especially on research into
the biology of Varroa and of bees infested with it, and new experi-
mental work on methods of controlling it in honeybee colonies.
Altogethef 88 publications on biology are included, 104 on chemical
treatments of infested colonies and 23 on non-chemical treatments.
Out-of-date publications on methods of treatment are in general

omitted. An index is provided to substances used for Varroa control.

In response to an invitation from institutes in Turkey, where Varroa
has been present since 1977, the British Council arranged for the
author to visit that country in May 1985, and the Bibliography was
compiled for this occasion. As a result of discussions during the
visit, Section 7 on residues of chemicals in honey was incorporated.
A few recent entries have also been added elsewhere, those in Section

6 having an entry number with a or b, as necessary.

Two members of IBRA staff have co-operated in the work. David Lowe,

Editor of Apicultural Abstracts, provided typed entries for publica-

tions not yet abstracted in the journal, and Penelope Walker organized

the photographic masters used for printing.

October 1985



1. GENERAL

1.1 BOOKS

1043/79 ALPATOV, V. V. (AND 6 OTHERS, EDITORS) [Varroa infestation of
honeybees.] Moscow, USSR; lzdatel'stvo Nauka. (1977) 117 pp. [Ru, B, Price
0.60r]

This book contains 29 chapters by various authors, as follows:

pp- 5-9 Poltev, V. 1.: Epizootics of Varroa disease.

pp. 9-12 Alpatov, V. V.: Varroa jacobsoni in other countries.

pp- 13-16 Lange, A. B.; Natskil, K. B.; Tatsil, V. M.: On some peculiarities of
the biology of Varroa jacobsoni, a parasite of bees.

pp. 16-18 Sal’chenko, V. L.: The biology of the cause of Varroa disease, the
mite Varroz jacobsoni, and an investigation into means of combating it.

pp. 1S9-23 Alpatov, V. V.; Lange, A. B,; Naskii, K. B.; Tatsii, V. M.: Work on
the testing and application of treaiments against Varroa.

pp- 23-31 Grobov, O. F.: Pharmacological preparations for combating Varroa.

pp. 31-33 Stolbov, H. M.: The elaboration of measures against Varroa disease.

pp. 33-36 Alpatov, V. V.. Towards a method of developing therapeutic
preparations and evaluating their effectiveness against Varroa.

pp. 36-37 Gaponova, V. S.; Mel'nik, V. N.: Some data on Varroz disease and
its treaiment.

pp. 37-43 Pankova, S. V.: Haemolymph cf the honevbee.

pp. 44-48 Simetskil, M. A.; Smirnov, A. M. Kudryvavisev, E. A.: The
application of “Varroatin™ as an aerosol treatment against Varroa.

pp- 48-54 Koptev, V. S.: The treatment of Varroa disease with naphthalene.

pp- 54-58 Chebotarev, 1. 1.: The effectiveness of complex treatments for Varroa
disease.

pp. 58-60 Lange, A. B.; Natskil, K. B.; Stolbov, N. M.; Tatsii, V. M.: The
arrangement of trials for treatments against Varroa.

pp. 61-66 Alpatov, V. V.; Lange, A. B.; Tatsii, V. M,; Natskii, K. B.; Chernov,
K. S.: The selection and development of substances for use against Varroa.

pp. 66-71 Likhotin, A. K.: The application of acaricides against Varroa.

pp. 71-75 Stolbov, N. M.; Vas’kov, N. A.: Measures against Varroz jacobson!
in apianes in the Tyumansk region.

pp. 75-76 Gavrilov, B. N.: Epizootology of Varroa disease in honeybees.

pp. 76-80 Chanyshev, Z. G.: Varroa in Bashkina.

pp. 80-82 Vyazovskii, E. N.: Late autumn and early spring treatment against
Varroa. i

pp. 82-85 Grobov, C. F.: A study of matenal from the alighung boards of
hives infested with Varroa.

pp. 85-86 Mikityuk, V. V.; Sedin, 1. F.; Fomenkov, A. P.: Studies of acaricides
for Varroa disease.

pp. 87-92 Ankinovich, G. A.; Khazbievich, L. M.: Management of honeybee
colonies infested with Varroa in the Moscow area.

pp. 93-95 Khazbievich, L. M.: A sanpropusknik [cage for treating bees] in an
apiary infested with Varroa.

pp. 95-98 Khazbievich, L. M.: An electrothermal device for introducing aerosol
treatments into a hive.

pp. 98-101 Petrov, S. G.: Protein food for colonies with Varroa disease.

pp. 102-103 Ilbyushenkov, M. S.: The biology of Varroa jacobsoni.

pp. 104-106 Tatsii, V. M.: The wintenng of bees with Varroa disease.

pp. 107-114 Khazbievich, L. M.: Short communications [on Varroa].
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274/84 ANKINOVICH, G. B.; GroBov, O. F.; PETrROV, S. G.; PocHINIKIN, V. L;
KHAZBIEVICH, L. M. (EDITORS) [Varroa disease of boneybees.g Varroatoz pchel.
Moscow, USSR; Moskovskoe Obshchestvo Ispytateler Prirody (1981) 80 pp. [Ru,
B, Price 0.60r]

This is a collection of short papers on various aspects of varroa disease,
published by the Moscow Society of Naturahsts. Topics discussed include:
biological characteristics of Varroa jacobsoni; effects of V. jacobsoni on the
honeybee colony; control methods, especially heat treatment and the use of
sulphur, endosulfan and Neoron; experimental methods. D. Galton.

‘e
*

948,78 APIMONDIA Varroasis, a honeybee disease. Bucharest, Romania,
Apimondia Publishing House. (1977) 92 pp. [En, B}

This is a collection of excerpts from various journals and from an Apimondia
Symposium in Sofia, Bulgaria, in 1976. The one long paper is by O.F. Grobov (p.
46-70), and pages 71-84 carry photographs and drawings. ‘There is a combined list
of 163 references. . E. E. Crane

1266/84 CavALLORO, R. (EDITOR) Varroa jacobsoni Oud. affecting honey bees:
present status and needs. Rotterdam, Netherlands; A.A. Balkema for the
Commission of the European Communities (1983) ix + 107 pp. + 9 pl. ISBN 90-
6191-524-4 [En, B] Commission of the European Communities, Joint Res. Centre,
Ispra, Italy.

This book contains the proceedings of a meeting of the European
Communities Experts’ Group in Wageningen, on 7—9 February 1983. The 4 main
sessions covered: extent of Varroa infestations and effects; existing rules and
regulations (Denmark, Netherlands, Ireland); biology; control. D.A. Griffiths et al.
presented 'The view of the acarologists’, and a session on present and futurs
research included contributions by J. Louveaux (France) and J. Beetsma
(Netherlands). Most of the papers are abstracted or listed separately in
Apicultural Abstracts. Final discussions, conclusions and recommendations of the
meeting are summarized on pp. 91-96. There 1s a bibliography of recent literature,
and a list of participants. The book was printed from typed camera-ready copy in
order to achieve rapid publication.

D.G. Lowe.

GZBEK, H.; ECEViT, 0. [The varroa mite affecting the honeybee.]

Bal arisi (Apis mellifera L.) 'da varroa akari, Varroa jacobsoni (Oude—
mans) (Acarina: Varroidae). Ankara, Turkey; Zirai Micadele ve

T

Zirai Karantina Genel Madidrligu (1984) iii + 35 pp. [Tr, B]

~T

RADEMACHER, E.; GEISELER, E. Die Varroatose der Bienen: Geschichte,
Diagnose, Therapie. Berlin, German Federal Republic; Schelzky &
Jeep (1984) 104 pp. [De, B]

TUTKUN, E.; iNCi, A. [Varroa mite parasitic on honeybees: identifi-
cation, distributiomn, biology and control.] Bal arisinda zarar yapan
ari akari (Varroa jacobsoni Oudemans) 'min taninmasi, yayilisi, biyo—
lojisi ve mucadelesi. Ankara, Turkey; Yenigun Matbaasi (1985)

iii + 88 pp. [Tr, en, B]




1.2 BIBLIOGRAPHIES

1279L/84 BEETSMA, J. Recent bibliography on Varroa jacobsoni Oud. In Varroa
Jacobsoni Oud. affecting honey bees: present- status and needs [edited by
Cavalloro, R.]. Rotterdam, Netherlands; A.A. Balkema for the Commission of the
European Communities (1983) 99-103 [En, B]

'
»

13521./80 DE JoNG, D; Morsg, R. A. (INTERNATIONAL BEE RESEARCH
ASSOCIATION)  Annotated bibliography on Varroa jacobsoni, Tropilaelaps clareae
and Euvarroa sinhai. Bibliography, International Bee Research Association (1979)
No. 15, 36 pp. ISBN 0-86098-084-7 [En, B, Price £5, $11.50] Revision of AA
987L/77; with 249 additional references.

1.3 MISCELLANEOUS PUBLICATIONS

1006 81 ALLGEMEINE DEUTSCHE IMKERZEITUNG [iSpecial number or}

Varroz disease of honevbees. lts spread in Europe - diagnosis — treatment. Tue
positiun in March 1980.] Die Varroatose der Honigbiene. Ausbreitung in Europa -
Diagnose — Behandlung. Stand Mirz 1980. Aligemeine Deutsche Imkerzeitung
(1980) 14 (5) 129-167 [De, B]

This issue of Aligemeine Deutsche Imkerzeitung consists of 11 reports and
discussions of all the studlies on Varroa jacobsoni made at the Institut fur
Bienenkunde, Oberursel, in the last 3 years; these are separately abstracted. An
outlook for the future and a list of relevant publications are also given.  P. Walker
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g7 1302/78 CHAMOUX, H.-M.-L. [Varrouasis, 2 new and dangerous parasitic
disease of honeybees (Varroa jacobsoni).] La varroase, une nouvelle ¢t dangercuse
parasitose des abeilles (Varroa jacobsoni Oudemans, 1904). These pour le Doctoral
Veterinarre, Ecoie Nationale Vetérinaire d'4liort, France. (1977) i + 78 pp [Fr.
B] Route du Col du Rousset. 21650 Dic, France.

Information in 67 publications, covering the anatomy and biology of the
parasite, and the symptoms, diagnosis, incidence, prophylaxis and treatment of the
disease is reviewed. Commercially available chemicais used for treutment of the
disease are described, with notes on methods of application, efliciency and
disadvantages. T C. Courant

Sl FRITZSCH, W.; BREMER, R. Varroatose (Varroose). In Bienengesund-
* heitsdienst. Jena, German Democratic Republic; Gustav Fischer (1984)
Ed. 2, 46-67 [De, B]

N 1281/83 KoromysLov, G. F.  [Research on Varros jacobsoni infestation of
bees, conducted at the Ali-Union Institute for Experimental Veterinary Science,
Moscow.] Byulleten Vsesovuzncgo Instituta Eksperimental’noi Veterinarii (1981)
No. 41, 59-78 [Ru]

The topics described include: mixed infections (Varrca jacobseni and
Aspergillus); effects of some physical factors on bees and V. jacobsoni; efiects of
some chemosterilants on bees and V. jacodsoni; acaricidal activity of soms synthetic
scents and their toxicity to bees (pariicularly elenol and ionone); acaricidal effect
and toxicity to bees of substances fed to bess for the control of V. jacobsoni (=.g.
chiordimeform); effects of various -acaricides on V. Jjacobsons (particularly
chloroprepylate and chlorobenzilate); effect of chloropropylate on biochemical
properties of honeybee blood; use of biological agents (derived from Baci/lus
thuringiensis) against V. jacobsoni.

e PFEFFERLE, K. Die neue Aussemmilbe (Varroa jacobsoni). In Imkern
mit dem Magazin. Mtinstertal/Schwarzwald, German Federal Republic;
K. Pfefferle (1984) Ed. 6, 140-181 [De, B]

. 590/82 RITTER, W. Varroa disease of the honevbee Apis mellifera. Bec
] World (1981) 62 (4) 141-153 [En, B] Tierhygienisches Inst. Freiburg, Am
Moosweiher 6, 7800 Freiburg, German Federal Republic.

In this review, with 46 references, the author describes the biology and
epidemiology of Varroa jacobsoni, gives methods for diagnosing its presence, and
lists various sprays, powders, fumigants and systemic agents that have been used for
its control. Biological control methods, i.e. brood removal and heat treatment, are
also described. Measures for mumimizing the further spread of the mite are
discussed. [Available as JBRA Reprint M106, price £0.95 or $2.30]. D. G. Lowe

-y

A
,
oy
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1.3 continued
RITTER, W. Keuester Stand der diagnostischen und tberapeutischen

Massnahmen zur Bekimpfung der Varroatose. Tierzartzliche Umschau
(1984) 39 (2) 122-124, 127 [De, en, B]

632/81 SLOVENSK! CEBELAR  [[Special issue on Varros).] Siovenski Cebelsr
(1980) 82 (2) 41-136 -+ 8 pl. [Sn, B)
This special issue contains the following articles on various aspects of varroa
disease:
pp. 4345 Klun, L.: Varrooza ne Japonskem [Varroa disease in Japan).
- 5) 46-64 Mencej, M.: Varroom v Sovjetski zvezi [Varroa disease in the
USSR

pp. 65-87 Klun, L: Varrooza v LR Bolgariji [Varroa diszase in Bulgariz].

Pp. 88-99 Senegalnik, E.: Varrooza v Zvezni Republiki Nemdéiji in Nem3ki
Demokratiéni Republiki [Varroa disease in the German Federal Republic and
German Democratic Republic).

pp. 100-114 Mihelig, J: Varrooza v SFR Jugoslaviji [Varroz diseasc in
Yugoslavial.

pp. 115-128 Klun, L: Unicevanje klopov Varroa s toploto [Heating apparatus
for destroying Varroca).

pp. 125-132 Kopitar, M.: Republiski ukrcp1 za prcpr»evan)c vdora, Sirjenie ter
zatiranja varrooze v Sloveniji [Regulations for preventing the spread of varroa
disease in Slovenial.

pp. 133-135 Kiun, L.: Technologija Cebelarjenjz in zatiranje varroe [Beekeeping
technology and varroz disease].

The 8 pages of colour photographs show Varroz jacobsoni peresitizing bee
brood and adults, the appcarancc of parasitized colonies, and treatment of colonies
with chemicals. D. G. Lowe

576L/80 SMIRNOV, A. M. Research results obtained in USSR concerning
aetiology, pathogenesis, epizootiology, diagnosis and control of Varroa disease in
bees. Apiacia (1978) 13 (4) 149-162 [En, B] Review.

1016/81 SMIRNOV, A. M., YOorONkOV, 1. M. [Prevertion znd contro! of
Varroa jacobsoni infestations of honevbees.] Vererinarva, Moscow, USSR (16879)
No. 10, §7-89 [Ru, B)

This 1s a report of an international conference held 1n Bucharest, Romania.
Papers were presented on: the life history of the Varroz mite: 11s method of feeding:
means of conirol; the possibility of producing strains of bees resistant to infestation;
new acaricides 1o kill mites that have developed resistance to the commoner ones
used; physical means of control; biological control with micro-organisms (so far
unsuccessful).
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583/85 SMIrRNOV, A. M.. Porov, E. T. [Prophylaxis of Varroa jacobsoni infesta-
tions of honevbees: a review.] Vestnik Sel'skokhozyaistvennoi Nauki (1983) No. 4,
112-115 {Ru, en, B}

This a brief survey of some recent Russian work on Varroa jacobsoni, including
its morphology and reproduction. It is also reported that the mite does not survive on
wasps, bumble bees and flies, and that }arroa probably transports pathogens of
certain honeybee diseases between colonies. Of the many products and mcthods tested
for controliing Varroa, several chemicals have been found initially to be reasonably
effective, but resistant strains of the mite have eventually developed. In USSR bee-
keepers are beginning to use hives designed to make treatments for Varroa more
cffective.

*

P. Walker.

ZANDER, E.; B@TTCHER, F.XK. Der Varroatose. In Krankheiten der

Biene. Stuttgart, German Federal Republic; Eugen Ulmer (1984) 212~
229 [De, B]
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2. HISTORY OF THE SPREAD OF VARROA JACOBSONI

817/75 AKRATANAKUL, P.; BURGETT, M. Varroa jacobsoni A prospective
pest of honeybees in many parts of the world. Bee World (1975) 56 (3) 119-120
[En, B} Dept. Entomology, Oregon State Univ,, Corvallis, OR, USA.
' The life history and distribution of the tropical mite V. jacobsoni are described,
and reports of its occurrence on Aprs mellifera and A. cerana in 13 countries are
listed in chronological order. The mite is reported from Thailand for the first time.
It is considered that the ability of V. jacobson/ to overwinter in hives in
temperate regions is due to the relatively high temperature of the honeybee winter
cluster. The mite could become a serious problem in Europe, Africa, Australia and
the Western Hemisphere, ‘and further work on its biology and control are needed.

D. G. Lowe

559/77 ALPATOV, V. V. [A fatal error in determining a race of honeybee.]
Priroda, USSR (1976) No. 5, 72-73 [Ru, EB] 123376 Moscow, Druzhinnikovskaya
ul 11/2, kv. 19, USSR.

There is no indigenous Aprs mellifera in Primor’e region of USSR, only Apis
cerana. The population of the “Far Eastern bee” there is descended from (largely
Ukrainian) bees taken by settlers in or before the early part of the century. These
bees give very high honey yields, largely because of the lime forests; the 10-year
average in the experimental apiary was 102 kg per hive. The bees have been
mistakenly imported into other parts of USSR and elsewhere, as good honey
producers; they have brought with them Varroa jacobson: that is parasitic on Aprs
cerana in wild colonies (and now on A. melliferg) in Primor’e.

A map shows the distribution of honeybee races in USSR. E.E. Crane

1044/79 ALPATOV, V. V. (Varroa jacebsoni in other countries.] In Varroa
infestation of honeybees [edited by Alpatov, V. V. and 6 others]. Moscow, USSR;
1zdztel'stvo Nauka. (1977) 9-12 [Ru, E1552, B]

The author bniefly reviews present knowledge about the distribution of this
mite, and suggests that parasitism by it arosc 15-70 million years ago, on Apts
cerana and A. dorsata. Over the years a balanced relationship evolved and the bees
developed an immunity. Recent introductions of A. mellifera (without immunity)
mnto territory occupied by the Asian Apis species has led to serious outbreaks of
disease and to the spread of the mite. , K. Donaldson
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1040/79  CRANE, E.  The Varroa mite. Bee World (1978) 59 (4) 164-167 [En,
B] International Bee Research Association, Hill House, Gerrards Cross, Bucks.
SL9 ONR, UK. _ '

This review (reprinted as JBRA Research News No.16) summarizes known and
postulated routes by which this mite, parasitic on honeybees, has been distributed.
Varroa first spread through much of Asia, and was more recently imported (on
bees) to many European countries, via European USSR, and to South America
from Japan. The present distribution is ascertained, and, to prevent further spread,
beekeepers are advised not to import bees or queens.from infested areas. '

The damage to colonies caused by the mite, and methods of confirmation of
infestation, are summarized. Further information is contained‘in Bee World (1979)
60(1) : 8. - P. Walker

591/82 GRIFFITHS, D. A.; BowmMmAN, C. E. World distribution of the mite
Varroa jacobsoni, a parasite of honeybees. Bee World (1981) 62 (4) 154-163 [En, B]
Min. Agric., Fisheries and Food, Slough Lab., Slough, Berks. SL3 7HJ, UK.

The results are given of a world survey by acarologists. A table lists the 83
countries to which questionnaires were sent, with the replies received (negative,
positive, no reply). The information acquired has been incorporated into a
distribution map which shows countries in which the presence of V. jacobsoni is
established or suspected, and in which it i1s absent (in February 1981). The results
indicate that V. jacobsoni is absent from Australasia and the Pacific islands, present
in at least 14 countries in Asia and the Middle East, absent from Africa apart from
Tunisia and Algeria, present in only Brazil and Paraguay in Central and South
America, absent from North America, and present in 10 European countries,
including the USSR. In June 1981 Varroa was also discovered in Gonizia, Italy,
rear the border with Yugoslavia.

The survey shows that the usual ways for the mite to enter a country are: (1)
importation of honeybee colonies; (2) crossing of a national frontier through local
trading, movement of swarms, and drifting of individual bees. Only from Paraguay
has there been direct evidence that queen importation was responsible for the initial
outbreak. . D. G. Lowe

1267/84 RUTTNER, F. Varroatosis in honevbees: extent of infestation and eftects.

In Varroa jacobsoni Oud. affecting honey bees: present status and needs [edited
by Cavalloro, R.]. Rotterdam, Netherlands; A.A. Balkema for the Commission of
the European Communities (1983) 7-13 [En, B] Inst. Bienenkunde, Oberursel,
German Federal Republic.

The distribution of Varroa jacobsoni in Europe is described. the muin
emphasis being on ways in which the mite is spread — by honeybee imports from
one country to another, by migratory beekeeping, and ‘on the wing’. It is
concluded that V. jacobsoni will continue to spread to the west and south of
Europe.

D. G. Lowe.
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3. BIOLOGY OF VARROA JACOBSONI

3.1 GENERAL

1289/83 BrEM, S.; Kopp, H.; MEYER, P. [The natural winter losses of
Varroa jacobsoni in comparison with the whole mite population of the honeybee
colony: an investigation of six colonies.] Der natiirliche Wintertotenfall von Varroa
Jacobsoni im Vergleich zur gesamten Milbenpopulation im Bienenvolk
Untersuchungen an sechs Bienenvdlkern. Tierdrztliche Umschau (1983) 38 (1) 16,
18, 21 [De, en, B] Landesuntersuchungsamt fiir das Gesundheitswesen Siidbayern,
‘Veterinarstr. 2, D-8042 Oberschleissheim, German Federal Republic.

Winter debris and samples of bees from each colony were examined by the
flotation method. Colonies 1—4 had totals of 4, 7, 20 and 23 mites; the numbers in
the debris of each colony were 1, 1, 6 and 1. In colony 5, a iotal of 959 mites were
found, with only 5 in the debris, but in this colony the bees had access to the debris
and so could remove it from the hive. In colony 6 only ! mite was found in the
debris, probably indicazting a new infestation. It is concluded that low levels of
infestation can be detected by examination of winter debris. _ Author

240/82 BRETSCHKO, J. [Varroa infestation from a biological viewpoint.]
Varroatose aus biologischer Sicht. Allgemeine Deutsche Imkerzeitung (1980) 14 (12)
365-368 [De, B] Dominikanergasse 20, 8047 Graz-Ragnitz, Austria.

Hive populstions and incidence of varroa disease were recorded from October
until the following July at several apianes in Tunisia. During the beginning of the
spring build-up of colony population, there were fewer mites in calonies with queens
0-1 yr old than i colonies with older queens. Colonies with fewer mites increased
their size more rapidly. It is concluded that in strong colonies a 10-209% level of
infestation was not harmful. : P. Walker

562/82 De Jong, D. Effect of queen cell construction on the rate of
invasion of honeybee brood cells by Varroa jacobsoni. Journal of Apicultural
Research (1981) 20 (4) 254-257 [En, B] Dept. Entomology, Cornell Univ., Ithaca,
NY 14853, USA. :

In 6 honeybee colonies, the number of Varroa jacobsoni mites leaving adult
bees and entering brood cells increased after queen cell construction. The number of
mites per cell was greater on comb sides with queen cells than in other parts of the
brood nest. Author
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236L/79 LANGE, A. B,; NaTskil, K. V. TaTsit, V. M. [Biology of Varroa.]
Veterinariya, Moscow, USSR (1976) No.7, 74-77 [Ru, B]

1299/77 Lo KANG-CHEN; CHAO ROU-SU  [Preliminary investigations on bee
mites in Taiwan.] Journal of Avrlcujtura/ Research of China (1975) 24 (1/2) 50-56
[Ch, en, B] Taiwan Agric. Res. Inst Taipei, Taiwan.

Neocypholaelaps indica was the most common mite associated with both Apis
cerana and A. mellifera. It is not a parasitic mite but a phoretic form which may
utilize honeybees as a means of dispersal. It was also numerous on the flowers of
loquat in spring in central Taiwan, A species of macrochelid mite, probably also
phoretic, was very rare.

Varroa. jacobsoni was the most important parasitic mite on A. meliifera. It wa
seen on bees' bodies-between thorax and abdomen on the upper side, and between
the first 3 abdominal segments at the side. There were up to 12 female mites on
worker pupae (mean 3.56), 14 on drone pupae {mean 5.77). The male was not
found. Development of juveniles into adult mites took 8-9 days at 30°C. The
morphology of the various stages 1s described and illustrated. Author

630/81 PoLTEV, V. L [Characteristics of the course of varroa disease of

honeybees.] Sbornik Nauchnykh Trudov, Moskovskaya Veterinarnaya Akademiya
(1978) 99, 123-124 [Ru, B] Dept. Bee Biology and Pathology, Moscow Veterinary
Acad., Moscow Zh- 378, USSR.

In the USSR Varroa infestations are most severe in southern regions where the
winter is short and the mite multiplies almost without interruption. In the north,
where the bees produce no brood during the winter, the mite ceases to multiply and
most die, but some females survive a winter of 5-8 months. In the central regions
Varroa begins to multiply as soon as brood appears in the hive, and the population
builds up rapidly to 2 maximum in the autumn. As the quantity of brood in the
hive declines, the mites feed more on the haemolymph of adults. During the first
and sometimes the second year that Varroa exists in an apiary it does comparatively
little damage. Mortalities among the bees are not conspicuous, a reasonable honey
crop is gained, and the colonies may winter well. In the third and fourth years,
when nute populations have built up, losses become sericus. Colonies build up
poorly in the spring, little honey is produced, and many colonies die in the autumn.

J. P. Harding
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3.1 continued

245/85 RoOMANIUK, K.; DUK,S. [Seasonal dyvnamics of Varroa jacobsoni develop-
ment in untreated honevbee colonies.] Sezonowa dynamika rozwoju Varroa jambx(m[
w nie leczonych rodzinach pszczelich. Medycyna Weterynaryjna (1983) 39 (12) 725-
727 [P, en, ru. B} Klinika Choréb Inxazyjnych Wydzialu Wctcrvn‘xryjncgo AR-T,
10-710 Olsztyn, Poland.

Observations were carried out in a 60-hive apiary at i-month intervals from
April to September 1982. Live workers and sealed brood were taken for examination
from the same 16 colonies. These examinations preceded the analysis of debris from
wintering colonies. It was found that the quantity of debris was inversely related to the
- strength of the wintering colony and directly related to the number of female mites
found on the bottom board. Examination of live workers showed that the number of

live V. jacobsoni females per 100 bees was low in the period from April to July

(3.2=7.7). in August this number increased to 15.9, in September to 23. The number

of female mites per 100 worker larvae was 7.5 in May, 8.1 in.June, 14.9 in July, 29.7 in

- August and 134.7 in September. The highest number of parasites occurred on drone

brood — 7.5 female mites per IOO larvaein May, 104.1 in June, 131 in Julyand 143 in
August

Author.

1272/84 RULITER, A. DE; PAPPAS, N. Karyotype and sex determination of }arroa
jacobsoni Oud. In Varroa jacobsoni Oud. affecting honey bees: present status and
needs [edited by Cavalloro, R.J. Rotterdam, Netherlands; A.A. Balkema for the
Commission -of the European Communities (1983) 41-44 [En, B] Exp. Bec Farm
Ambrosiushoeve, Hilvarenbeek, Netherlands. '

Marked worker cells, capped 2—4 h before, were opened with a needle and
one old (A) or voung (B) female Varroa mite was introduced into each. After 10
days the cells were re-opencd and the cggs. larvae, nymphs and adult mites
counted. The experiment was repeated using old () or young () mites which
had been kept on caged honevbees for a week. Cells with 4 contained eggs lirvac
and male and female nymphs; with B, cggs/larvae and voung nymphs (sex not
determined); with C, eggs/larvae and male and femaie nymphs, and one cell with
one (male) adult; with D, eggs/larvac, male nymphs and male adults. It 1y thus
concluded that V. jacobsoni is arrhenotokous i.e. unfertihized cggs produce only
males. Chromosome studies of eggs stained with aceto-orcein confirmed that V.
Jjacobsoni is haplo-diploid: n = 7 in males. 2n = 14 in females.



18

278/84 STEINER, J.; POMPOLO, S. DAS G.; TAkAHASHL, C. S.; GONCALVES, L. S.
Cytogenetics of the acarid Varroa jacobsoni. Revista Brasileira de Genética
(1982) 5 (4) 841-844 [En, B] Dept. Genética, Fac. Medicina, Univ. Sio Paulo,
14100 Ribeirdo Préto, SP, Brazil.

The chromosome number of V. jacobsoni was determined by examining
embryos dissected [rom adult females taken from recently sealed Apis mellifera
brood cells; only 2 chromosome complements (7 and 14, representing haploid male.
and diploid female embryos respectively) were found. A figure shows 3
submetacentric and 4 acrocentric chromosomes in metaphase. The sex
determination mechanism of V. jacobsoni is thus of the haplo-diploid or
arrhenotokous type.

P. Walker.
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3.2 ANATOMY AND MORPHOLOGY

9671L/80 Buza, L. [Morphology and biclogy of Varrea jacobsoni.] Az azsiai
nagy méhatka (Varroa jacobsoni Oudemans) morfologidia és hwoldgiaya. Magvar
Aliatorvosok Lapja (1979) 34 (6) 363-365 [Hu, en, de, ru, B, -

582/85 DELFINADO-BAKER, M.  The nymphal stages and male of Varroa jacobsoni
Oudemans a parasite of honey bees. International Journal of Acarology (1984) 10 (2)
75-80 [En, B] Dept. Entomology, Univ. Maryland, College Park, MD 20705, USA.
The nymphal stages (protonymph and deutonymph) of Varroa jacobsoni are
described for the first time and the adult male is redescribed. Morphological charac-
ters for accurate recognition of these developmental stages are figured and discussed
as well as significant [eatures found in the nymphal stages that provide further

support for assigning V. jacobsoni separate family status.
Author.

1413/81 GroBov, O. F.; PULENETZ, N. M; SOFRONOV, G. L. Geographical
variability of the size of the dorsal scutellum in females of Varroa jacobsoni
Oudemans. In Proceedings of the XX VIIth International Congress of Apiculture,
Athens, 1979. Bucharest, Romania; Apimondia Publishing House. (1980) 346-350
[En, B] Vsesoyuznyi Inst. Eksperimental’noi veterinarii, Moscow ZH-472, USSR.

Results for 1571 females from 17 regions of the USSR showed wide variability;
the average length of the dorsal scutellum ranged from 997 to 1147 pm and the
average width from 1542 to 1688 um. The average shape index (SI, which is the
ratio of length to width) ranged from 0.54 to 0.68. A statistical analysis of the SI
values and results from other countries indicated 4 groupings of mites; mites from
places as far apart as Moscow, Japan, Leningrad and the German Federal Republic
were all rather round in shape, with an SI of §.64. Mites from the Amur area have
an elongated body (SI 0.68), significantly different from all others.

P. Walker

9381./82 HIRSCHMANN, W. [First descriptions of the protonymph,
deutorymph and males, and redescription of females, of Varros jacobsosi.}
Erstbeschreibung der Protonymphe, Deutonymphe und des Mainnchens sowie
Wiederbeschreibung des Weibchens von Varroa jacobsoni Qudemans 1904.
Acarologie (1980) 27, 60-66 [De, B] The descriptions are illustrated by drawings _
and scanning eclectromicrographs.
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233/85 KaaS,J.P.  [Varroa under the knife: a histological—anatomical investiga-
tion of the internal structure of Varroa jacobsoni.] Varroa onder het mes: een histo-
logisch—anatomische verkenning van het inwendige van Varroa jacobsoni
Oudemans 1904, Doctoraalverslag, Rijksuniversiteit te Leiden, Netherlands.(1983)
41 pp. [NI, B] Karel Lotsylaan 25, Amsterdam, Netherlands.
The following are described, with photographs: digestive system, excretory
organs, musculature, nerve tissue, glands and genitalia.
) P. Walker.

614./83 Lic, T. P. A scanning electron microscope study on the female mite
Varroa jacobsoni (Oudemans, 1904). American Bee Journal (1982) 122 (6) 413-415
[En. B] Bee Diseases Res. Lab., Agniculture Canada, Beaverlodge, Alta. TOH 0C0,
Canada. ,

The idiosoma of the female V. jacobsoni is highly sclerotized; the body s oval
and dorsoventrally flattened. The legs are short and stout, with the pretarsus
developed into a strong sucker. Long, suff setae cover the legs, especially the tarsal
segments. The dorsal shield 1s covered with numerous branched setae, and has a
row of thick, short and curved setae at its lateral edges. The sigmficance of these
morphological features 1n relation to the phoretic behaviour of the female mite s
discussed. Author

621/84 Ok, K.: HarA, N0 San0, H.  [The occurrence of wing abnormalities in
honevbees.] Honeybee Science (19%3) 4 (3) 109-110 [Ja, en, B} Chubu l.ivestock
Hygiene Serv. Center, 1-2-45 Aoba-cho, Fujieda-shi, Shizuoka-ken, 426 Japan.

In an inspection of 1861 colonies in 81 apiaries in Shizuoka Prefecture,
central Japan, workers with distorted wings were found in 80% of apiaries (46% of
colonmies). Laboratory experiments suggest that such deformation results from
infestation with Varroa jacobsoni.

Author.

127384 RUUTER, A. DE; Kaas, J. P. The anatomy of the }arroa-mite. In
Varroa jucobsoni Oud. affecting honey bees: present siatus and needs [edited by
Cavalloro, R.]. Rotterdam, Netherlands; A A. Balkema for the Commission of the
Furopcan Communities (1983) 45-47 [En, B] Exp. Bee Farm Ambrosiushoeve,
Hilvarenbeek, Netherlands.

Male and female mites were studied by disscction and by examination of
Giemsa-stained scctions. Details of the internal anatomy and histology are
illustrated by means of photographs and drawings. A dctailed description of the
female reproductive system is given. Some photographs show stages of
spermatogenesis in males and maturation of spermatozoa within females.

D.G. Lowe.
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3.2 continued

638L/81 Sapov, A. V. [The pretarsus — a vulnerable part of the Varros
mite.] Pchelovodstvo (1979) No. 11, 18-20 [Ru, B]

637/81 Sapov, A. V.; POLTEv, V. L: CHUMAKOV, V. P.; Groaov, O. F.
[The pretarsus of the female Varroa and mechanism of its action.] Veterinariya,
- Moscow, USSR (1980) No. 2, 36-39 [Ru, B] Moscow Veterinary Academy,
Moscow, USSR. o
The pretarsus of the 2nd and 4th pairs of legs consists of a complex
arrangement of soft connective tissue membranes for over two-thirds of its length.
-The dorsal side has a weakly chitinized transparent hood. Internally there are
muscular fibrillae. Vertically there are 3 small apertures to the exterior and a large
funnel-shaped extension. The whole serves as a suction apparatus for attaching to
the substratum as an aid to locomotion. The pretarsus is not adapted for movement
over a wet or dusty surface, and the mite is unable to move over a horizontal
surface if this-is- covered with particles smaller than the diameter of the funnel-
shaped extension of the pretarsus; on a sloping surface the mite falls off.

1237/82 - Sabov, A. V. [The respiratory apparatus of the female Varroa
jacobsoni mite.] Vererinariya. Moscow, USSR (1980) No. 11, 43-47 [Ru] Moscow
Veterinary Academy, Moscow, USSR, '

The newly-hatched larva of V. jacobsoni has no tracheae, and respiration 1
cuticular: the tracheae begin 1o form after the first moult. In the protonymph of the
female, the respiratory system is already formed: a stigma 1s present. with a
relativelv short tongue-like peritreme extending from it. In the deutonvmph, the
peritremal tube lengthens 1o 280 um, and in the adult, 1o 316 um. The respiratory
apparatus 15 located on the ventral surtace of the body: ns detatled structure is
described and illustraied. The unattached end of the peritreme s able to dilute
response 1o emvirenmental condivons, and together with 1y associuted structures
can govern the admission of air through the resprratory orifice. The cepacity of the
end of the peritreme of the respiratory apparatus to change its shape 1s closely
assoctated with the vital activities of the femuale mite, and the shape 15 deternuned
by atmospheric composition. temperature, humidity and pressure. The mite s
capabic of withstanding 2 wide range of unfavourable environmental condinons, and
this must be taken into account when treating hives with a phenothiazine aerosol.
The bottom of the hive should be covered with a laver of waxed paper smeared
with vaseline, or spninkled with dry tale powder, to trap mites. In the absence of a
trap of this type. 20509 of mues which drop 1o the bottom of the hive recover
and re-attach themselves to their hosts.
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1272/83 SADOV, A. V., [Morphology of the mouthparts of the adult Varroa
Jjacobsoni mite] Sbornik Nauchnykh Trudov Moskovskaya Veterinarnaya
Akedemiya (1980) 116, 76-84 [Ru, B]

The structure of the oral apparatus, including the claws and setae of the
individual segments of the chelicerae and other appendages, are described in great
detail. Internal parts, such as the salivary ducts and the sphincter and dilatory
muscles of the gullet, are also described. The possible functions of the various
structures in the mite’s method of feeding are discussed. Attention is also drawn to
the possibility that V. jacobsoni may act as a vector of bacterial and viral diseases
of the honeybee. J. P. Harding
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3.3 PHYSIOLOGY, BEHAVIOUR, LIFE CYCLE AND SURVIVAL

9811L/80 AVDEEVA, O. L [Life cycle of the Varroa mite in laborstory
conditions.] Pchelovodstvo (1978) No.10, 16-17 [Ru, B] )

Vi
*

666/74 Cuot, 5. Y. Woo, K. S. [Studies on the bionomics of bee mite,
Varroa jacobsoni Oudemans, and its chemical control (1).] Rescarch Reports of the

~Office of Rural Development. Suwon, Korea (1973) 15 (Livestock), 35-43 {Ko. en.
B] Coll. Agric.. Seou! National Univ., Suwon, Korea.

Varroa jacobsoni has been found in honeybee colonies in Korea since 1968. A
study of 1ts biology showed that development from egg to adult 1ook 10 days for
females and 6 days for males. The adult females entered the honeybee brood cells
just before capping and each laid about 5 eggs. which hatched with the yvoung bees:

. 1-3 mites were found on adult workers and 1-8 on drones. "Hyang-Su™, a mixture
extracted from several plants (using 2 ml/comb) gave more c¢ffective control than
Folbex or Nceobex. - AS. Anwood

949/84 DE JONG, D.; DE JONG, P. H.  Longevity of Africanized honey bees
(Hymenoptera: Apidae) infested by Varroa jacobsoni (Parasitiformes: Varroidae).
Journal of Economic Entomology (1983) 76 (4) 766-768 [En, B] Dept.
Entomology, Cornell Univ., Ithaca, NY 14853, USA.

In Brazil, uninfested Africanized honeybees lived for an average of 27.6
days;bees infested by V. jacobsoni during pupal development lived on average for
only 13.6 days. Bees infested with 2 or more mites lived for 9 days. The number of
mites per bee was negatively correlated with length of life and weight of the bee at
emergence. There was no significant correlation between weight at emergence and
ength of life in either infested or uninfested bees, therefore the shorter lifespan of .
infested bees was not merely a secondary result of reduced adult weight.

J. M. Gedye.

960/85  GLINSKI, Z.: JAROSZ, J.  Alterations in haemolymph proteins of drone
honey bee larvae parasitized by Varroa jacobsoni. Apidologie (1984) 15 (3) 329-337
[En. de. fr. B] Bee Diseases Lab., Inst. Infectious and Invasive Diseases, Agric. Univ.,
Lublin. Poland. :

Protein fractions in healthy drone brood and in drone brood parasitized by
V.jacobsoni were compared by electrophoresis. In parasitized brood the total protein
content was lower and was related to the numbers of Varroa. Electrophoretic patterns
and densities of proteins were also altered, especially those of the low mol wt cathodal

fraciions. It is suggested that the changes could be due to protein depletion in the host
larvae. but that they may be the result of biochemical changes following the release of
toxic substances by the mite into the host’s blood.

P. Walker.
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277/84 Gromyko, G. I. [Survival of Varroa mites outside the hive.]
Pchelovodstvo (1982) No. 5, 16-17 [Ru, B] Nauchno-Issiedovatel’ skii Institut
Veterinarnot Sanitari, Moscow USSR.

Live Varroa jacobsoni may be removed from the hive in debris, or they may
fall from foraging bees onto flowers. An investigation showed that mites can
survive on flowers of white clover (Trifolium repens) and dandelion (Taraxacum
officinale) for up to 5 days at 20—28°C and RH 70-75%. The female mite can
survive for 5—6 days without food. D. Galton.

972/85 IFANTIDIS, M. D. Parameters of the population dynamics of the Varroa
mite on honeybees. Journal of Apicultural Research (1984) 23 (4) 227-233 [En, B]
Lab. Sericulture and Apiculture, School Agric., Aristotle Univ., Thessaloniki,
Greece.

The population dynamics of the mite V. jacobsoni were studied in summer 1981
and 1983 in colonies of Apis mellifera cecropia in the region of Thessaloniki, Greece.
The reproductive rate of the mite was estimated by examining the progeny of 364
females in worker cells and 131 in drone cells containing pupae with dark eyes and
light brown thorax (i.e. 9 days after the worker cells and 10 days after the drone cells
were sealed). The proportions of non-egg-laying mites on worker and drone brood
were about 19% and 4% respectively. The reproductive rate was 2.92 for mites in
worker cells (total progeny 1066) and 3.66 for mites in drone cells (total progeny
480). The rate for female progeny reaching adulthood from each original female mite,

for a single passage through the brood cells, was 0.71 for mites in worker cells and
1.70 for mites in drone cells.

243/85 MoriTz, R. F. A.; HANEL, H. Restricted development of the parasitic
mite Farroa jacobsoni Oud. in the Cape honeybee Apis mellifera capensis Esch.
Zeitschrift fir Angewandte Entomologie (1984) 97 (1) 91-95 [En, de, B] Inst.
Bienenkunde, J.W. Goethe-Univ., 6000 Frankfurt am Main, German Federal
Republic.

Laying queens of A.m.carnica and A.m.capensis were kept in small nuclel in a
flight room. The brood combs were examincd every 6 h and the scaled cells marked on
a transparent foil; after ¢. 100 cells had been marked the comb was kept in an
incubator at 35°C. When the bees emerged each cell was marked again on the foil and
the length of the post-capping stage determined. In a sccond cxperiment, a
V jacobsoni female was added to each of 25 cells through un opening in the capping,
which was then re-closed. The mean length of the post-capping stage was 9.6 days in
A.m.capensis, 12.0 days in A.m.carnica. The introduction of mites into the cells did
not affect the GUTaUOﬂ of the post-capping stage. When the bees emerged none of the

25 A.m.capensis cells with an adult mite contained offspring capable of parasitizing a
bee. whereas 7 of the 25 mite- containing A.m.carnica cells did so.

1271/83 MURAVSKAYA, A. L [The effect of lowered temperature on the mite
Varroa jacobsoni]) Sbornik Nauchnykh Trudov Moskovskaya Veterinarnaya
Akedemiyva (1980) 116, 87-90 [Ru, B]

The optimal temperature for the development of V. jacobsoni is 34°C.
Lowering the temperature to 30° for the first few days after placing nymphs in a
controlled environment at an RH of 70-80% prevented further development, and
the nymphs died. J. P. Harding
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3.3 continued

28/83 NEPOMNYASHCHIKH, V. A. [Behaviour of Varroa jacobsoni under
stress.] Zhurnal Obshchei Biologii (1980) 41 (6) 873-878 [Ru, ecn, B] Kafedra
Entomologii, Moskovskii Gosudarstvennyi Univ., Moscow, USSR.

A laboratory study of female Varroa jacobsoni isolated from their honeybee
_ hosts and exposed to temperatures higher or lower than undér natural conditions
revealed conflicting behaviour patterns which were intensified under abnormal

temperatures and during oviposition. As a result, new stereotyped behaviour
patterns were formed. Author

1274/83 NEPOMNYASHCHIKH, V. A. [The interaction of motivation and
rhythms in the temporal regulation of behaviour patterns in Varroa jacobsoni.]

Doklady Akademii Nauk SSR (1981) 258 (6) 1508-1510 {Ru, B] Kafedra
" Entomologii, Moskovskii Gosudarstvennyl Univ., Moscow, USSR.

Honeybee pupae with V. jacobsoni attached to them were removed from combs
and a total of 34 mites were studied continuously under a microscope for periods of
3-8 h. The rhythms studied were two phases of the mite’s feeding behaviour, a
searching phase when the mite makes repeated attempts to penetrate the host
cuticle with its chelicerae, and a feeding phase recognizable by the movements of
the intestine visible through the mite’s integument. Feeding lasted from 0.1 to 15
min and the intervals between successive attempts to feed varied from 4 min to 3 h

in the same mite. It is suggested that there is an underlying ‘oscillator’ with a
regular rhythm of feeding behaviour, but that there is a threshold for the
appearance of the searching phase. A rise in the level of feeding motivation leads to
a fall in the threshold, but when the searching phase cuiminates in feeding the
threshold rises temporarily and several rhythmic periods of the ‘oscillator’ are
missed. ) : J. P. Harding

950/84 PETROVA, A. D.; Byzova, Yu. B,; TATSII, V. M. EMEL’YANOVA, O. YU.

Metabolic expenditures of Varroa jacobsoni Oudemans, 1904 (Mesostigmata,
Varroidae) — an ectoparasite of the honeybee. Doklady Biological Sciences
(1982) 262 (1-6) 115-118 [En, B] A.N. Severtsov Inst. Evolutionary Morphology
and Animal Ecology, Acad. Sci. USSR, Moscow, USSR.

V. jacobsoni adults and nymphs were removed from honeyvbee brood or adult
bees and their oxygen uptake was measured by open manometry. The effects of
temperature, seasonal changes, and food deprivation, were determined. The total
metabolic expenditure of V. jacobsoni during its development into an adult was
estimated to be 57.6 mm® oxygen, or 0.28 cal. On average, the daily oxygen
consumption by an adult female mite at 33°C was 18.6 mm*; at 22° and 4° it was
5.1 and 2.5 mm?, respectively. If the lifespan of u wintering femule is taken 1o be
150 days (at 4—22°), then total winter oxygen consumption will be §11 mm’, or -
3.9 cal. The energy value of 1 ul of blood from a wintering bee is 0.7 cal,
therefore each mite needs to ingest 5.5 ul of honeybee blood during this period.
[Original paper published in Russian, in Doklady Akademii Nauk SSR (1982)
262(2) : 499-502.}

D.G. Lowe.
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966L/85 RoOBAUX, P. [Biology and behaviour of Varroa jacobsoni.] Biologie et
comportement de Varroa jacobsoni. Bulletin Technique Apicole (1984) 11 (2) 101-
115 [Fr, B] :

961/85 RUTTNER, F.; MARX, H.; MARX, G.  [Observations on a possible adapta-
tion of Varroa jacobsoni to Apis mellifera in Uruguay.] Beobachtungen iiber eine
mogliche Anpassung von Varroa jacobsoni an Apis mellifera L. in Uruguay. Apido-
logie (1984) 15 (1) 43-62 [De, en, fr, B] Inst. Bienenkunde, Univ. Frankfurt, Im
Rothkopf 5, 6370 Oberursel/Ts., German Federal Republic. ‘

Nine honeybee colonies at an experimental station in Uruguay were monitored
for 2 years. The initial Varroa infestation is described as ‘moderate to heavy’; mites
were present in 2—34% of capped brood cells (mean 18.4%). The colonies were not
treated, but after 2 years the mean infestation level had decreased to 5.5% (ranging
from O to 13%). This result is explained by the low reproductive rate of female mites in
worker cells; 60—90% of these females did not produce offspring. This is in marked
contrast to the figure of 20% found in studies in Europe. Varroa reproduction in drone
cells in coloniés in Uruguay was similar to that in colonies in Europe. In Uruguay
generally, Varroa-infested colonies are not treated by beekeepers and they do not
seem 1o be greatly weakened by the presence of the mites.

P. Walker.

1299/78 SADOV, A. V. [A study of the female Varroa mite.] Pchelovodstvo
(1976) No.8, 15-16 [Ru, B] Inst. Exp. Veterinary Sci., Moscow, USSR.

With Yu. Ya. Mikhallov, the author showed (by feeding *Sr in food given to
bees) that female Varroa mites feed exclusively on bee haemolymph, particularly
from the intersegmental regions of the abdomen. They can survive 2-3 days away
from the host. Haemolymph represented 50.7% of the Varroa body weight in
autumn, 43.7% 1n summer and 44.6% in spring. The body weight of parasitized
larvae 1s reduced, and the proportion that is protein is reduced by 15-209%. The life
span of parasitized bees is reduced by up to 50%. D. Galton

1412/81 SADOV, A. V.  (Survival sbility of Varroa under various conditions.]
Pchelovodstvo (1980) No. 1, 17-18 [Ru, B] Moscow Veterinary Acad., Moscow,
USSR.

A study of the effect of various external factors on the female Varros mite
showed that the respiratory system was vulnerable to various factors. The survival
of the mite in various liquids was studied, and the effect of exposure of mites to
temperatures of 22, 34 or 40°C is reported. At 40°C all mites were killed in less
than 1 day. : D. Galion
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3.3 continued

1015/81 SAKAL T.; TAKEUCHI, K.; HARA, A.  [Studies on the life history of
8 honeybee mite, Varroa jacobsoni Oudemans, in laboratory rearing.] Bulletin of
the Faculty of Agriculture, Tamagawa University (1979) No. 19, 95-103 [Ja, en, B]
Lab. Entomology, Fac. Agric., Tamagawa Univ., Machida-shi,, Tokyo 194, Japar;.

To obtain the maximum number of eggs for laboratory rearing, female mites
were collected from honeybee larvae after cocoon spinning, and reared on pre-
cocoon larvae at 35°C and RH 85%. Oviposition occurred once daily. In the
laboratory, the development proceeded as follows: egg 1-2 days, protonymph 2-3
days, deutonymph 2 days, deutochrysalis 2 days. The protochrysalis stage could not
be determined; the total pertod ‘was 8-11 days. The egg was found to contain a
larva with 3 pairs of legs suggesting that the mite enters the larval stage within the
egg shell, and that the protonymph hatches directly from the egg. Author

977L/80 SMIRNOV, V. M. [The length of life of winter generations of the
Varros mite.] Pchelovodstvo (1978) No. 12, 14-15 [Ru, B]

1049/82 ZoTov, V. A.; NEPOMNYASHCHIKH, V. A. [Disturbances in
biological rhythms as a result of confiict between incompatible motivations.]
Zhurnal Obshchel Biologii (1981) 42 (4) 622-627 [Ru, en, B] Kafedra Entomologii,
Moskovskii Gosudarstvennyi Univ., Moscow, USSR.

It has been assumed that an organism possesses various mechanisms each
controlling different movements or other aspects of behaviour. If stimuli are
received which cause separate acts of behaviour with different rhythms, this can
result in conflict and a disturbance of total activity. For example, the rhythm of
cleaning the forelegs in female Varroa jacobsoni s affected under conditions of
stress so that the rhythm of alternate cleaning of left and rnight legs 1s disturbed.

P. Walker
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3.4 FEEDING, NUTRITION AND DIGESTION

979L./80 AVDEEvVa, O. L [The biology of nutrition of the Varroa mite under
laboratory conditions.] Pchelovodstvo (1979) No. 8, 18-19 [Ru, B] Female mites
must feed on the haemolymph of worker or drone brood in open cells before they
are able to lay eggs. '

244/85 BARABANOVA, V. V. [Digestive enzymes of Varroa jacobsoni.] Vestnik
Zoologii (1983) No. 3, 81-83 [Ru, B} Inst. Zoologii I.I. Shmal’'gauzena, Kiev,
Ukrainian SSR, USSR. '

Adult V. jacobsoni were collected from worker honeybees in February and
September and ‘also from the final (bee) brood and were analysed for 9 enzyme
activities. The invertase activity was 2.5-fold as great as the amylase activity in
February and Septemiber specimens but was similar to the amylase activity in mites
taken from brood. The amylase activity was moderately high in all mites. Protease
activity was highest in the mites from bee brood and lowest in the winter mites.
Cellulase and especially exoglucanase activities were observed. Chitinase activity was
higher in the winter than in the autumn mites. Lipase and alkaline and acid phospha-
tase activities were also detected; the acid phosphatase activity was 4 times as high in
autumn as in winter mites. The differences in enzyme activities may be related to
seasonal and developmental differences in the protein and carbohydrate composition
of bee blood. [Chenri. Ahstr. 99: 155715e (1983).]

F.B. Wells.

BARARANOVA, V.V. [Proteolytic activity in the intestines of female
mites, Varroa jacobsoni.] Vestnik Zoologii (1984) (1) 69-72 [Ru, B]

628,81 SADpov, A. V.; GOrReaTOV, V. A.; GROBOV, O. F. [Auto-radiography
as a3 means of determining the amount of honeybee haemolymph in the diet of
female Varroa mites.] Byulleten' Vsesoyuznogo Instituta Eksperimental noi
Veterinarii (1979) No. 34, 56-59 [Ru, B]

Bees were fed a 0.001% solution of *H-timidin in syrup (timidin is a complex
with 4 nucleosides, a precursor of DNA). Each bee carmied 1-3 Varroa jacobsoni.
Autoradiographs were made of the haemolymph and other tissues of both bees and
mites, using smears and sections made 24, 48, 72 and 96 h after feeding.
Radioactivity was detected in the midgut, Malpighian tubules and muscles of the
Varroa after 24 h, and in the cuticle of the mite after 48 h. After 96 h the marker
was accumulating in the tissues of the mite, especially in the cuticle and fatty
‘tissues. J. P. Harding
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3.4 continued

973/83 TEwWARSON, N. C.; ENGELS, W. Undigested uptake of non-host
proteins by Varroa jacobsoni. Journal of Apicultural Research (1982) 21 (4) 222-
225 [En, B] Univ. Tibingen, Auf der Morgenstelle 28, 74 Tibingen 1, German
Federal Republic.

The nutnition of V. jacobsoni involves the macromolecular resorption of
proteins [Tewarson, N.C. 1981]. Immuno-techniques confirmed the presence of
undegraded Apis meliifera Froteins in the blood of adult female V. jacobsoni and
protonymphs taken from infested laboratory colonies of A. m. carnica. Undegraded
proteins were also present in newly laid eggs. Bovine serum albumin injected into
adult worker honeybees was also subsequently detected in the haemocoel of female
mites which had fed on the injected bees for 12—48 h. It is suggested that the V.
Jacobsoni digestive tract lacks the proteolytic enzymes necessary for breakdown of
“ingested proteins. _ D. G. Lowe

1280/83 TeEwARrsON, N. C.; JaNy, K.-D. Determination of proteolytic
activity in Varroa jacobsoni, an ectoparasitic hemophagous mite of honey bees
(Apis sp.). Apidologie (1982) 13 (4) 383-389 [En, de, fr, B} Inst. Biologie III, Univ.
Tiubingen, Auf der Morgenstelle 28, 7400 Tubingen, German Federal Republic.

In previous studies [Tewarson, 1981] it was shown by immunotechniques that
female Varroa jacobsoni feeding on honeybees resorb the honeybee's blood proteins
without digesting them. The same proteins can also be detected in the mite's eggs.
In order to check this undegraded resorption of host proteins, a study of proteolytic
activity in V. jacobsoni was carried out using homogenates of whole female mites in
Tns-HCI buffer (pH 8.2). Low proteolyvtic activity could be detected only by means

of very sensitive methods using synthetic substrates, and there were aiso indications
that Apis blood contains a protease inhibitery factor. The possible significance of
macromolecular resorption of proteins in the life cvcle of V. jacobsons is discussed.

- D. G Lowe

627/84 TEWARSON, N. C.  Nutrition and reproduction in the ectoparasitic honey
bee (Apis sp.) mite, Varroa jacobsoni. Disseriation zur Erlangung des Grades
eines Doktors der Naturwissenschaften, Eberhard-Karls-Universitdt  Tiibingen.
German Federal Republic (1983) ix + 71 pp. + kxvi {En, B] Fak Biologie,
Eberhard-Karls-Univ. Tiibingen, Tibingen, German Federal Republic.

The volume of larval Apis mellifera blood ingested by voung mites varied
from 0.86 ul in 1.5 h to 1.50 ul in 48 h, but an increase in feeding time was not
significantly correlated with an increased meal volume. Using immunological and
electrophoretic methods, it was shown that honeybee blood proteins fpasse:d into the
mite’s blood as whole macromolecular proteins, without any significant digestive
degradation. These proteins were later detected in oocytes developing in mites, and
in {reshly laid eggs. In the latter, 7 proteins from honeybee blood, and one other
protein, were identified as vitellogenins. Enzyme assays of the Varroa midgut
revealed only a very weak proteolytic activity; the only enzyme identified was
exocarboxypeplidase-A. Experimentally offered vertebrate protein (bovine serum
albumin) was also found intact in the mite’s blood. The results indicate that this
particular host—parasite relationship is highly specialized.

D.G. Lowe.
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3.5 REPRODUCTION

1281/84 GROBOV, 0. F.; MIKITYUK; V. V. [Effects of some chemosterilants on
female Varroa mites and on honeybees.] Byulleten' Vsesoyuznogo Instituta
Eksperimental’noi Veterinarii (1981) 41, 62-65 [Ru, B] Vsesoyuznyi Inst.
Eksperimental’'nol Veterinarii, Moscow, USSR.

In laboratory experiments various chemosterilants (alkylryls, homologues of
alkyl compounds, and cytotoxic antibiotics) were effective in sterilizing Varroa
females. However, they were also toxic to honeybees. Thus,
hexamethyltriphosphamide (HMPA) topically applied to the integuments of_}both
mites and bees had a high sterilizing and somatic activity. Doses of 0.1 X 107" mg

HMPA decreased egg laying by Varroa by 55%, doses of 2 X 107> mg and 100 X
107* mg per mite decreased lifespan by 36.8% and 86%, respectively. A residual
effect of HMPA was also observed. A high efficacy of thiophosphamide-triethylene

and of PA18 and PA25 was also observed, but all these preparations were toxic to
bees.

F.B. Wells.

044/84 HANEL, H.  Effect of JHyy on the reproduction of Varroa jacobsoni.
Apidologie (1983) 14 (2) 137-142 [En, de, fr, B] Inst. Bicnenkunde, Univ.
Frankfurt, Karl-von-Frisch-Weg 2, 6370 Oberursel, German Federal Republic.

JH);; was tested on mites in sealed cells containing honeybee larvae and
pupae; when sealed fifth instar larvae were treated topically with the hormone
there was a significant increase in the number of Varroa offspring compared with
controls. In a further test, JHy; was applied to sealed cells into which a Varroa
mite was then introduced; these mites produced significantly more offspring than
untreated controls. Toxicity of JH)j; to honeybees was tested by spraying solutions
of it onto groups of caged workers; mortality in these groups was not significantly
different from that of groups sprayed with water or solvent.

P. Walker.

614/84 IFANTIDIS, M. D.  Ontogenesis of the mite Varroa jacobsoni in worker
and drone honevbee brood cells. Journal of Apicultural Researcl, (1983) 22 (3)
gf)O-EOG [En, B] Lab. Apiculture, Fac. Agric., Univ. Thessaloniki, Thessaloniki,
1reece.

Ontogenesis of the mite Varroa jacobsoni was observed at 4-h intervals in
brood cells of the honevbee Apis mellifera cecropia. Between July and November
1981, in the region of Thessaloniki, 241 worker and 107 drone cells infested with
fertile mites were examined in the post-capping period. A macroscopic distinction
between the sexes was recorded photographically as early as the first mobile phase
of mite ontogenesis. In cells containing either worker or drone brood, egg-laying by
the mite began about 60 h after the cell was capped and one egg was laid every
30 min. Normally the offspring included only one male, which developed from an
cgg laid about 96 h after capping. Ontogenesis lasted 7.5 days in the female

Varroa and 5.5 days in the male. The mite can lay at most 7 eggs in a drone cell
and 6 1n a worker cell.

Author.



31

9861L./80 MIKITYUK, V. V." [Reproductive capacity of female Varroa mites.]
Pchelovodstvo (1979) No. 9, 21 [Ru, B] '

238/83 MURAVSKAYA, A. L [Assessment of the reproductive capacity of
female Varroa jacobsoni.] Veterinariya, Moscow, USSR (1982) No. 2, 49-54 [Ru, B]
Nauchno-issledovatel'skii, Inst. Pchelovodstva, Rybnoe, Ryazan, USSR.

Large numbers of cells of drone and worker brood of known age were
examined at daily . intervals. Varroa mites entered cells containing larvae and
remained passive until the cells were sealed. The mites then began to move and to
suck blood of the larvae. The first eggs were laid on about the 12th day on worker
brood and on about the 14th day on drone brood. Each mite laid an egg each day
for 5 days on worker brood, and for 6 days on drone brood. On bee brood 18 days
old, the first mite eggs to be laid had developed into males and females of the next
generation. J. P. Harding

572/85 RiTTER, W.: DEJONG, D.  Reproduction of Varroa jacobsoni O.in Europe,
the Middle East and tropical South America. Zeitschrift fiir Angewandte Entomo-
logie (1984) 98 (1) 55-57 [En. de, B] Tierhygienisches Inst., 7800 Freiburg, German
Federal Republic.

In an examination of brood from a comparatively small number of infested
colonies over a period of 4 years infestation by V. jacobsoni was higher in drone cells
than in worker cells. In colonies in the German Federal Republic and in Turkey about
a quarter of the infested worker cells contained no reproductive mites; in Brazil
(Ac}ricanized bees) the figure was 57%. A similar result was found in one colony of

A.m.ligustica in Brazil.
P. Walker.

SCRULZ, A.E. Reproduktion und Populationsentwicklung der parasit-
ischen Milbe Varroa jacobsoni Oud. in Abhangigkeit vom Brutzyklus
ihres Wirtes Apis mellifera L. (1. Teil). Apidologie (1984) 135 (4)
401-420 [De, en, fr, B]

1013/81 SHANIDZE, M. G. [Egg laying of the female Varroz mite.]
Pchelovodstvo (1679) No.11, 20-21 [Ru, B] Beekeeping Res. Stn., Okrokana, Thilisi,
Georgian SSR, USSR.

Four types of egg were identified; the type which predominated from February
to May was oval, white, 0.47 X 0.58 pm, with a larva forming within the
membrane. From June to October the main type was vellowish-white, round, soft,
0.41 X 0.48 um, with a yellow mass inside. Fewer eggs were laid in spring (2-5
eggs, sometimes 9/cell). D. Galion

TEWARSON, N.C. Fortpflanzungsphysiologische Untersuchungen an Varroa
jacobsoni: Eiablage und Schliipfen der Erstlarve. Allgemeine Deutsche
Inkerzeitung (1983) 17 (9) 277-280 [De, B]
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3.6 TAXONOMY

228/75 DELFINADO, M. D.; BAKER, E. W, Varroidae, a new family of mites
on honey bees (Mesostigmata: Acarina). Journal of rhe Washington Academy of
Sciences (1974) 64 (1) 4-10 [En, B] New York State Museum and Science Serv.,
Albany, NY 12224, USA. _

An examimnation of the mite Varroa jacobsoni Oudemans (type-species of
Varroa), infesting honeybees in SE Asia, showed that it possessed characteristics
which did not fit the family Laelapidae to which it had been assigned. Varroa
Jacobsons 1s redescribed with diagrams: Euvarroa sinhai, a new species from India
and parasitic on honeybees, is also described. II is proposed that these mites should
be placed in a separate family, Vdrroxdae S o J. M. Gedye

260L/77 SAMSINAK, K.; HARAGSIM, O. The taxonomic placement of the
genus Varroz Oudemans, 1904 (Acari, Dermanyssidae). Folia Parasitologica (1975)
22, 189-191 [En, ru, B] A subfamily Varroinae has been erected within “the family
Dcrmanyssxdae
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4. HONEYBEES INFESTED WITH VARROA

4.1 DIAGNOSIS ‘ ,

578L/85  ABEILLE DE FRANCE ET L'APICULTEUR  [Diagnostic tests for varroa

disease in Alsace.] Essai de depistage de la varroase en alsace. Abcille de France et
U'Apiculteur (1983) No. 672, 225-226 [Fr, B)] Yo

953/85  BARBATTINI, R.; MARCHETTI, S.; D’AGARO, M.  [Comparative results of
various methods for diagnosing varroa disease.] Risultati comparativi di diverse
metodiche diagnostiche della varroasi. In Apicoltura sana — agricoltura produttiva.
Atti del Convegno Internazionale dell’Apicoltura, Lazise, 29 settembre — 2 ottobre,
1983. Milan, Italy; Studio Edizioni (1984) 68-77 [It, en, B] Istituto di Difesa delle
piante, Univ. Udine, Udine, Italy.

The following methods for diagnosing Varroa infestations were compared using
25 healthy colonies and 15 infested ones: analysis of hive residues after winter,
treatment with Folbex-VA [isopropyl dibromobenzilate], inspection of adult bees and
drone brood. With heavy infestations all 4 methods gave good results, but inspecting
hive residues was the cheapest. With a low level of infestation the most efficient
method was to use Folbex-VA.

1038/81 BREM, S. [Diagnosis of varroa disease.] Beitrag zur
Varroatosediagnostik. Berliner und Minchener Tierarztliche Wochenschrift (1980)
93 (6) 114-116 [De, en, B] Vetenindrstr. 2, 8042 Oberschleissheim, German Federal
Repubilic. '

cp'I'h<: biology of Varroa jacobsoni is described briefly. Early diagnosis by the
inspection of hive debris is useful; a 2.8-mm wire mesh is inserted between the
winter cluster and the hive floor. Some (10-20 g) of the small debris which is
collected is then examined. Separation of mites can be achieved by flotation of the
debris in ethanol — wax, pollen, propolis particies, etc. sink, while mites and chitin
particles float. o P. Walker

258L/80 CHERNEVSKII, P. [A portable box for diagnosing varroa disease.]
Pchelarstvo (1978) 76 (9) 26-27 [Bg, B]

1279/83 DEe JONG, D.; RoMA, D. DE A.; GONGALVES, L. S. A cemparative
analysis of shaking sotutions for the detection of Varroa jacobsoni on adult
honeybees. Apidologie (1982) 13 (3) 297-303 [En, de, fr, B] Dept. Entomology,
Cornell Univ., Ithaca, NY 14853, USA.

A plastic bottle with a constriction in the middle acts as a shaking container
[AA 245L/82]; it contains a wire screen with holes 3 mm square. On shaking
infested bees in a liquid in the container, the mites become detached and pass
through the screen into the neck of the inverted bottle. Of the 7 liquids tested at
various concentrations, the most effective, convenient and economic was a 25%
aqueous solution of ethanol or of isopropyl alcohol. Hand shaking of infested bees
in one of these solutions for 1 min removed on average 92% of the mites;
mechanical shaking in a rotary shaker for 30 min was 100% effective. P. Walker
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1290/83 HARTMANN, S. [Results of the examination of winter [hive] debris
for Varroa jacobsoni in the Stuttgart district.] Ergebnisse der Wintergemiill-
Untersuchung auf Varroa jacobsoni im Regierungsbezirk Stuttgart. Bienenpflege
(1982) No. 11, 222-224 [De, B] Staatliches Tierdrztliches Untersuchungsamt,
Stuttgart, German Federal Republic.

In an examination of debris from 45 203 colonies, Varroa mites were found in
samples from 921 colonies. The results were analysed by distnct (Kreis) though
.rather few samples were submitted from some. The percentage of infested colonies
varied among the 12 districts; in central and eastern ones (where there is little
migratory beekeeping) there was a very low infestation or none at all, but in parts
of the north 2nd west up to 8% of colonies examined were infested. However, the
number of mites per sample was usually low, suggesting that most of the colonies
were newly infested. . P. Walker

1331,/82 PorLTEV, V. 1. Sapov, A. V.. MEL'NIK, V. N. [Examination of
honeybees for Varroa.] Veterinariva. Moscow, USSR (1981) No. 2, 51-54 {Ru. B]
Veterinary Academy, Moscow, USSR.

It is recommended that 50-100 bees per hive should be examined for the mites
in the summer. The bees are transferred to a wire cage which 1s shaken in a vessel
containing a 1% solution of soda, lye or washing powder at 60 C. The mites are
dislodged and after straining through mushn may be counted. This 1s a more
reliable method than searching the hive floor. It 1s claimed that if 20 mites are
found on 100 bees, it means that the colony will decline, and 50 mites per 100 bees
means that the colony will probably be killed. J. P. Harding

1028/81 RITTER, W.; RUTTNER, F. [Methods of diagnosis [of Varros
Jacobsoni infestations].] Diagnoseverfahren. Aligemeine Deutsche Imkerzeitung
(1980) 14 (5) 134-138 [De, B] Inst. Bienenkunde, Univ. Frankfurt, im Rothkopf 5,
6370 Oberursel, German Federal Republic.

In winter, mites were found by immersing dried hive debris in alcohol; the
mites and pieces of chitin floated, whilst wax and other detritus sank. Most mites
fell to the hive floor in February and March. Mite mortality was significantly
higher from the end of July to mid-September than in other summer months. In
summer, diagnosis in moderately and strongly infested colonies was made by
examination of drone brood cells at the edge of the frame.

For definite diagnosis in weakly infested colonies it is suggested that the mites
be killed with a suitable acaricide (but preferably only in spring and autumn);
samples of bees should be taken only from open brocd comb. P. Walker
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4.2 BIOLOGY

1285/84 BaARS, A. J.; DRIESSEN, O. M. J.  Aryl hydrocarbon hydroxylase and
glutathione S-transferase activity in the Varroa mite and the honeybee. Journal of
Apicultural Research (1984) 23 (1) 37-39 [En, B] Sylvius Lab., Dept.
Pharmacology, Univ. Leiden, 2300 RA Leiden, Netherlands.

Aryl hydrocarbon hydroxylase and glutathione S-trapsferase activity was
determined in post-mitochondrial fractions of homogenates of the mite. Varroa
Jacobsoni and the honeybee (Apis mellifera). Aryl hydrocarbon hydroxylase
activity in the mite was about a third of that found in the honeybee, whereas the
glutathione S-transferase activity was similar in the two. The results obtained may
be relevant to the screening of acaricides to control the mite.

Author,

' 1286/84 ByzOovA, YU. B; PETROVA, A. D; TAaTsi, V. M.; EMEL’YANOVA, O.
Yu. Respiration of honey bees (4pis mellifera L.) under the influence of
varroatosis. Doklady Biological Sciences (1982) 263 (1-6) 229-231 [En, B] A.N.
Severtsov Inst. Animal Ecology and Evolutionary Morphology, Acad. Sci. USSR,
Moscow, USSR.

Weight loss during honeybee metamorphosis was 19% of total weight in
healthy bees, and 25% in bees parasitized by Varroa. During the second half of
pupal development oxygen uptake increased considerably in parasitized bees (146.4
ml/g body weight, compared with 128.8 ml/g in controls). This is probably
because of restlessness of the pupae, resulting also in damage to the integument.
Infestation of wintering colonies produced a’lowered (by ¢.25%) respiration rate
and disrupted thermoregulation in the cluster. It is postulated that these affects
accumulate from generation to generation, causing progressive deterioration of the
colony. [Originally published in Russian in Doklady Akademii Nauk SSR (1982)
263 (1): 235-238.] , : P. Walker

8397 CHol, S. Y.; Woo, K. S [Studies on the bionomics of bee mite
Varroa jacobson/ Oudemans and its chemical control. I1.] Research Reports of the
Office of Rural Development, Suwon, Korea (Livestock) (1974) 16, 69-76 [Ko, en,
B} Coll. Agric., Seoul Natn. Univ.,, Suwon, Korea.

This paper continues work reported in AA 666/74. Infestation of honeybees by
V' jacobsons was greater in sealed brood than adult bees during the brood-rearing
scason, but infestation of adults increased thereafter. Pupal weight was greatly
reduced by infestation; the presence of 6 mites on a pupa caused & 109 reduction.

Hyang-Su No.l. a mixture of plani ongin tor controliing mites on bees, applied
at 2-3 ml per comb just before celis were sealed reduced pupal body weight by S¢%.
It 18 therefore not recommended for use during the main brood-rearing season.

J M. Gedye

971/83 DE JONG, D.; DE JoNG, P. H.; GONGALVES, L. S.  Weight loss and
other damage to developing worker honeybees from infestation with Varroa
Jacobsoni. Journal of Apicultural Research (1982) 21 (3) 165-167 |En, B] Dept.
Entomology, Cornell Univ., Ithaca, NY 14853, USA.

- The type and degree of damage to adult workers of Apis mellifera from
infestation with the parasitic mite Varroa jacobsoni during development was
investigated. Mean weights of infested bees upon emergence as adults were from .
6.2% 1o 25% less than for healthy bees. Mean % weight loss was correlated at a
high level of significance with the number of mites in the cell. Only 6% of infested
bees showed obvious physical deformation in the form of wing damage. Author
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958L/85 DE JONG, D.; GONCALVES, L. S.; MORSE, R. A.  Dependence on climate
of the virulence of Varroa jucobsoni. Bee World (1984) 65 (3) 117-121 [En, B] The
effects of V.jacobsoni infestations have not been so severe in tropical climates as in
temperate ones.

1415/81 DOLEJSKY, W.: SCHLEY, P. [A mathematical simulation model to
estimste population development in a honeybee colony after infestation with the
mite Varroa jacobsoni.] Ein mathematisches Simulationsmodell zur Abschitzung -
der Population-sentwicklung im Bienenvolk (Apis mellifera L.) nach Befall mit der
Milbe Varroa jacobsoni Oud. Zentralblatt fiir Veterindrmedizin, B (1980) 27(9-10)
798-805 [De, en, es, fr, B] Justus-Liebig-Univ. Giessen, Heinrich-Buff-Ring 44, .
Giessen, German Federal Republic.

The populations of bees and of Varroa mites were studied using a simulation
model with time-dependent parameters. A Fortran program was used to obtain
numerical solutions to two differential equations and omne integro-differential
equation describing the numbers of bees and of mites. Actual data fitted the model
_well, and results are presented graphically. Author

643/82 DOMATSKAYA, T. F. [Protein and nitrogen contents of the blood of
_ k‘xoncyb[egs ]infested with Varros jacobsoni.] Veterinariva, Moscow, USSR (1980) No.
1 l, 47 u

The amounts of protein and residual nitrogen in the blood of healthy
honeybees and of bees infested with Varroa jacobsoni were determined in each
month between May and September. It is conciuded that infestztion by these mites
impedes protein metabolism and leads to an increase in the level of non-protein
nitrogen. Feeding infested colonies with a protein supplement is recommended.

620/83 GONCALVES, L. S.; DE JONG, D.; NOGUEIRA, R. H. Infestation of

feral honey bee colonies in Brazil by Varroa jacobsoni. American Bee Journal

(1982) 122 (4) 249-251 [En, B] Dept. Biologia, Inst. Biociéncias, UNESP, 13.500

Rio Clarg, SP, Brazil. :

In an examination of 32 feral colonies in the state of Sao Paulo, 29 contained

V. jacobsoni. Infestation levels of adult bees and of worker brood and drone brood

are reported. In one area, the level of infestation was significantly lower than that

of managed colonies.

v In a congested group of feral colonies, the level of infestation was higher than
in colonies which were further apart. P. Walker

965/85 PETROV, S. G.; KHAZBIEVICH, L. M.  [A biological trap as a method for
controlling Varroa infestations of honeybees.| Doklady TSKhA (1980) No. 266, 139-

141 [Ru, B]
iz a colonw, after earlier replacement of the queen, the first comb of sealed brood
appeared in July. Of 148 cells examined, 46% contained mites, whereas on neighbour-
ing combs only 4% of cells contained rites. The first comb was removed to an
incubator and 74% of the bees which emaerged bore mites. The colony from which the
comb had been removed subsequently developed well, and overwintered satisfactorily.
J.P. Harding.
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4.2 continued

574/82 Nikor'skll, O. R.; PRISMOTROVA, N. N.; KUzINA, N. L [Prognosis
of the epizootological condition of honeybees affected by varroa discase.] In Bor'ba
s boleznyami pchel na dal'nem vostoke. Blagoveshchensk, USSR; Khabarovskoe
Knizhnoe lzdatel’stvo. (1980) 13-17 [Ru, B] Primor’e Veterinary Res. Stn., USSR.
The number of Varroa jacobsoni mites in honeybee colonies was estimated by
counting the number on 100 bees. Three categories of infestation were recognized:
weakly infested, 1-10 mites; moderately infested, 11-20 mites; strongly infested,
over 20 mites per 100 bees. For colonies killed by Varroa in the Primorskil region,
counts varied from 21 to 208; for colonies that had not succumbed, from 4 to 19
mites per 100 bees. The author suggests that if a colony has from 15 to 20 mites
per 100 bees in August or September, considerable deaths can be expected in late
autumn and winter. J. P. Harding

RITTER, W.; LECLERCQ, E.; KOCH, W. Observations des populations
d'abeilles et de Varroa dans les colonies 3 différents niveaux d'in-—
festation. Apidologie (1984) 15 (4) 389-400 [Fr, en, de, B]

964./80 Sapov, A V. [Effect of the mite Varroe jacobsoni on biochemical
values of the honeybee.] Veterinariya, Moscow, USSR (1978) No.9, 66-68 [Ru, B]
Vsesoyuznyl Inst. eksperimental’noi veterinarii, USSR.

In workers and drones parasitized by females of V. jacobsoni, there is a rapid
decrease in nucleic acid content of muscle tissue in comparison with unparasitized
bees, and the total protein content of the haemolymph is 15-309 less. Such losses,
which occur in bees of different ages, result from the consumption of haemolymph
by the mites. Where bees are deficient in protein and its fractions, it is necessary to
feed supplementary protein in spring and autumn.

245/81 SMIRNOV, A. M. [Effect of varroatin on gqueen horeybees. ]
Veterinariva, Moscow, USSR (1978) No.l, 68-71 [Ru, B]

In applications in hives to prevent Varroa infestations, 12 sprayings with an
aerosol preparation of varroatin over the first 2 years of a queen’s life did not affect
her survival or egg-laving capacity. The sex ratio and development of the offspring
remained unchanged. In contrast, phenothiazine applied as a smoke in 6 _similar
doses decreased the egg-laying capacity of queens and 8 doses killed one-third of
gueens. In colonies treated with varroaun, viable queens, workers and drones
cmerged from sealed brood. No larvae or pupae were removed by the workers.
[Chem.Abstr. 88 : 116056u (1978).] F. B. Wells

622L/84 YONEMURA, H. [Wing abnormalities in honeybees caused by Varroa.]
Honevbee Science (1983) 4 (3) 111-112 [Ja, B]
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4.3 OCCURRENCE OF MICRO-ORGANISMS

931/84 BALL, B. V. [The association of Varroc jacobsoni with virus diseases of
boneybees.] Der Zusammenhbang zwischen Varroa jacobsoni und
Viruserkrankungen der Honigbiene. Biene (1983) 119 (5) 200-201 [De, B, E1594]
Rothamsted Exp. Stn., Harpenden, Herts. ALS 2]JQ, UK.

Evidence from severurourccs suggests that infestations of honeybee colonies
by Varroa jacobsoni may be associated with acute Parahqis virus {(APV), and
" possibly other viral infections. In honeybees in the UK, APV is present at low -
levels in apparently healthy adult bees and does not cause mortality. It is
postulated that multiplication of the virus is normally supressed, but that the
presence of Varroa in some way affects this mechanism so that virus replication
occurs. [Published also in "Allgemeine Deutsche Imkerzeitung (1983)
17(6):177-179.]

P. Walker.

240/85 CHEerRNOV, K. S.  [Transmission of mycoses—an aspect of Varroa infesta-
tions.] B;ullelen Vsesovuznogo institula Ekvperlmemal noi Veterinarii (1981) 41,
59-60 [Ru. B)

V.jacobsoni kept in petri dishes containing Aspergillus or Bea,/verxa cultures at
26°C for 1 —2 weeks became infected by the fungi and died in 1—3 days as a result of
the mechanical effects of the spores and mycelia. An cxpcrimcnt to sludy the possibil-
ity of the transference of aspergiliosis by Varroa to honeybees is described, but no
results are given.

J.P. Harding.

HORN, H. Zur Zusammenhang zwischen Varroa jacobsoni und Bakteriosen
bei der Honigbhiene. Allgemeine Deutsche Imkerzeitung (1984) 18 (10)
328-329 [De, B] :

241/78 SarmMov, R. M., KUTSENKO, Yu. M., Kumkov, V. T.
[Bacteriological and virological investigations in an area badly infested with
Varroa.] Byulleten’ Vsesoyuznogo Ordena Lenina Instituta Exsperimental nof
Veterinarii (1975) No. 21, 61-62 [Ru, B]

: Deaths of bees in some apiaries in the Primorskii region were thought to be
due to a septic condition transmitted by Varroa jacobsoni. Tests of nmnm\nmh
from diseased bees and of suspensions made from Varroa tuken from the \H(L ed
apiaries indicated the presence of Enterobuacter hafnja. Scrological tests confirmed
this diagnosis. Tests for viruses were negative. JoP. Harding
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4.4 BEES OTHER THAN APIS MELLIFERA

4.41 APIS CERANA

817/83 DELFINADO-BAKER, M.; KNOX, D.  Infestations of Apis cerans indics
colonies by Acarapis woodi and Varros jacobsoni. American Bee Journal (1982) 122
(8) 592 [En, B] Bioenvironmental Bee Lab., USDA-SEA, Beltsville, MD 20705,
USA.

Samples of bees and brood collected from 2 apiaries in Pakistan [specific
locality not known] in May 1982 were examined. Female mites of V. jacobsoni were
found in the brood cells. Acarapis woodi was identified in the tracheae of adult
bees. This mite was aiso identified in a sample of bees collected at Rawalpindi. This
is the first report of acarine disease in Pakistan. i P. Walker

1349/80 HARA, A. [Varroa jacobsoni - an ‘ectoparasitic mite of the
honeybee.] Honeybee Science (1980) 1 (1) 17-20 [Ja, en, B] Fac. Agric., Tamagawa
Univ., Machida-shi, Tokyo 194, Japan.

Colonies of Apis cerana japonica were examined for the presence of V.
Jacobseni in the Tsushima islands, Japan, where there are no A. mellifera; only one
mite (on a drone) was found during examination of 573 bees. In an infested A.
cerana colony in Tokyo, 2% of bees had Varroa mites compared with 20% in a
nearby A. mellifera colony.

Mites were reared in the laboratory (35°C, RH 85%); egg laying was observed,
and 2 nymphal stages lasted 8-11 days. P. Walker

620,/84 KiTAOKA, S. [Notes on previous }arroa infestations and the recent
occurrence of deformed honeybees in Japan.] Honeybee Science (1983) 4 (3)
105-108 [Ja. en, B] Natn. Inst. Amimal Health, Tsukuba, Ibaraki-ken, 305 Japan.

V. jacobsoni has probably been a parasite of Apis cerana for a long time,
and on this bee species the effects of the parasitism are not severe. However, when
this mite first infested 4. mellifera in Japan in about 1950, this species of
honevbee had no defence mechanism. Severe damage 10 colonies in Japan resulted.
In 1982 there was a high incidence of deformed workers in colonies in many
apiaries, and this was correlated with the size of V. jacobsoni infestations in those
colonies.

Author.
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72/82 KOENIGER, N.; KOENIGER, G.; WUAYAGUNASEKARA, N. H. P.
[Observations on the adaptation of Varroa jacobsoni to its natural host Apis cerana
in Sri Lanka.] Beobachtungen Uber die Anpassung von Varroa jacobsoni an ihren
natiirlichen Wirt Apis cerana in Sri Lanka. Apidologie (1981) 12 (1) 3740 [De, en,
fr, B] Dep. Environmental Biology, Univ. Guelph, Ont. N1G 2W1, Canada.

Seven colonies were examined by opening capped brood cells; V. jacobsoni was
found in all colonies. All of the 66 adult mites found on drone pupae had produced
nymphs and young females, whereas no nymphs or eggs were found on worker
pupae. If this is true in general for A. cerana, it may be one of the reasons why the
mite 1s less harmful to A. cerana than to A. mellifera, where Varroa reproduces on . -
worker as well as on drone brood. P. Walker

4.42 WILD BEES

242/82 MIKITYUK, V. V.; SEDIN, 1. F. [Spread of Varroa jacobsoni in an
aren with & high population of wild bees (Apoidea).] Trudy Vsesoyuznogo Instituta
Eksperimental'noi Veterinari (1980) 52, 101-103 [Ru, B]

Thirty species of wild bees were captured on plants near hives of honeybees
known to be infested with Varroa; none of them were carrving Varroz, and no
mites at all were found on 28 of the species. The mite Tortania harstia was found
an Halictus quadricinetus and H. scabiosa. The results suggest that it is unlikely
that wild bees contribute to the spread of Varroa. J. P. Harding
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5. NON-CHEMICAL TREATMENT OF INFESTED COLONIES

5.1 BIOLOGICAL TREATMENT (COLONY MANAGEMENT)

636/81 ABAKUMOV, A. M. [Treatment of frames durieg varroa disease.]
Veterinariya, Moscow, USSR (1980) No.2, 40 [Ru, B] Krasnodarsk NIVS, USSR.

~ Varroa mites are 4-9 times as numerous in drone comb as in worker comb;
they are also more than twice as numerous in the Jower parts of combs as in the
upper. Thercfore the building of drone comb was encouraged in the lower parts of
frames, then the comb was cut out, so that the total number of mites to be treated
by other means was reduced. , - D. Galton

942/84 BRETSCHKO, J. [Varroa disease is also a problem of bee management.]
Varroatose auch ein Problem der Bienenpflege. Bienenvarer (1983) 104 (2) 48-50,
- 52-54 [De, B} Dominikanergasse 20, 8047 Graz-Ragnitz, Austria. '
Levels of infestation were recorded in colonies, with or without treatment, in
Tunisia and in Yugosiavia. The author thinks that control of the mite should not
be entirely dependent on the use of chemicals; it is important to detect the
presence of Varroa early. If infested drone broed is removed, mite populations are
reduced. Tobacco smoke is also effective; any chemical treatment should not be
carried out until the autumn. During the summer it 1s important to ensure that
colonies have sufficient food, though a strong colony 1s not immune from attack.
: P. Walker.

574L/85 GATINEAU, M. [Preventing egg-laying, a control measure against Var-
roa?] Le blocage de la ponte, Jutte contre le Varroa? Abeille de France et I’ Apiculieur
(1984) No. 681, 119-120 [Fr, B] '

235/82 KOENIGER, N.; SCHULZ, A. [Experiments on a biological trearment
of varroa disease by the control of all newly emerged bees.] Versuche zur
biologischen Therapie der Varroatose durch eine Kontrolle der frischgeschliipften
Bienen. Apidologie (1980) 11 (2) 105-112 [De, en, fr, B] Inst. Bienenkunde, Im
Rothkopf 5, 6370 Oberursel/Ts., German Federal Republic.

Four honevbee colonies were kept in hives that were divided into two. In cne
half the queen was confined on an empty comb for 6 days. The comb was then
moved to the other part of the hive, whilst the queen was moved to another empty
comb. This procedure was repeated every 6 days until 8 combs had been laid in.
Each comb was kept in the colony until the cells were capped; it was then moved
to an incubator. As the bees emerged they were examined, and only those that were
free from Varroa were returmed to the colony. A total of 5446 mites were found on
31 333 bees, and a further 176 dead mites were collected from paper on the hive
floors. After 72 days from the start of the experiment, the colonies were killed and
the bees were inspected for Varroa by washing them in benzine. One colony was
free from mites. and in the others 2, 8 and 27 mites were found.

The results support work reported previously [AA 1010, 1011/81] that removal
of infested brood effectively reduces the total Varroa population. D.G. Lowe
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275/84 MAUNG MAUNG NYEIN; ZMARLICKI, C. Control of mites in European bees
in Burma. American Bee Journal {1982) 122 (9) 638-639 [En, B] Bee House,
United Nations Dev. Program, Rangoon, Burma.

In Burma the native host of Varroa jacobsoni is Apis cerana, and that of
Tropilaelaps clareae is A. dorsata. Both mites were also found in all mature A.
mellifera colonies examined. A treatment programme for 21 A4. mellifera colonies
involved: confinement of the gqueen in a cage for 21 days; uncapping of dead
brood; feeding with sugar syrup (which stimulated hive cleaning); fumigation with
phenothiazine. Six colonies which suffered queen failure during the following 7
months were lost, but in the other 15 colonies the populations of both mites were.
reduced. After release the queens began to lay rapidly, and all 15 colonies
increased and produced surplus honey (average 35 kg). The best ume to carry out

such an annual treatment is when brood rearing is at its lowest level.
. P. Walker. -

1333/82 MLL'NIK, V. N.: MURAVSKAYA, A, L [Drone brood combs and
Varroa jacobsoni infestations.] Veterinariva, Moscow, USSR (1981) No. 4. 50.51
[Ru. B]

Drone comb or foundation is placed in the hive in spring and summer to
attract Varroa mites. A total area of drone comb (on one or more frumes) of
840—-1680 ¢m?® is sufficient for a single-chambered hive containing 12 frames. each
435 ' 300 mm. The use of drone comb can be combined with phenothiuzine
treatment. but not with thymol or heat treatment, as this causes the bees to build
worker comb. Drone combs may be used repeatedly providing the mites have been
killed by immersing the combs in water at 55 C for 3 h. The combs are taken out.
and with the cappings pierced, are returned to the hive. The bees eat the drone
larvae and throw out the dead mites. J. P. Huarding

616/84 PrerrFERLE, K. Application of the rotation principle in beekeeping and use
of appropriate technical means for obtaining young, healthy colonies free of Varroa
disease. In Proceedings of the XXVIIlith International Congress of Apiculture,
Acapulco, 1981, Bucharest, Romania; Apimondia Publishing House (1981)
347-354 [En. B] Rotenbuck 16, D-7816 Munstertal, German Federal Republic.

An outline is given of a2 management system based on the use of new
colontes formed from ‘surplus bees’ at the start of the swarming season. Old, weak"
or qucenless colonies are not strengthened and are eliminated if they do not meet
requirements. A 3-frame nucleus hive incorporating a funnel, a queen excluder,
and a bottom screen. with a movable floorboard (used in Varroa control) s
described.

D.G. 1 owe.

PFEFFERLE, K. Verschiedene Verfahren zur Erzeugung varroafreier
Nachwuchskolonien und die laufende Erneuverung des Volkerbestandes
durch das Rotationsprinzipe. Allgemeine Deutsche Imkerzeitung (1983)
17 (9) 281-287 [De, B]
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5.1 continued

1332/82 RADCHENKO, A. K. [Experiences in the control of Varroa
Jacobsoni infestations.] Vererinariya, Moscow, USSR (1981) No. 4, 51-52 [Ru. B]
Treatment against Varroa in spring or autumn was ineffective; summer
treatment was also of little benefit if the queen was present. but if infested colonies
were  kept queenless in the summer and treated with acancides such  as
phenothiazine this was a reliable method of control. “, J. P. Harding

1010/81 RUTTNER, F.; KOENIGER, N. [A biological method for the
elimination of Varroa mites from bee colonies.] Eine biologische Methode zur
Eliminierung der Varroa-Milben aus Bienenvilkern. Allgemeine Deutsche
Imkerzeitung (1980) 14 (1) 11-12 [De, B] Inst. Bienenkunde, Univ. Frankfurt, Im
Rothkopf 5, 6370 Oberursel/Ts., German Federal Republic.

In a colony infested with Varroa jacobsoni, if the queen’s egg-laying area is
restricted, the parasitized brood can be removed. In two series of tests reduction or
elimination of mites was achieved by this method. [See also next abstract.]

BT LT o P Walkcr

1011/81 RUTTNER, F.. KOENIGER, N.; RITTER, W. [Restriction of brood
rezring and removal of brood [in the treatment of Varroa infestations].] Brutstop
und Brutentnahme. Allgemeine Decutsche Imkerzeitung (1980) 14 (5) 159-160 [De,
- B] Inst. Bienenkunde, Univ. Frankfurt, im Rothkopf 5, 6370 Oberursel, German
Federal Republic. _

The method described by Ruttner and Koeniger [see previous abstract] is
discussed. A simplified procedure is described for use in the field. P. Walker

1024/81 SHiLov, V. N. [Efficacy of zootechnical methods against varroa
disease.] Pchelovodstvo (1980) No. 7, 19-21 [Ru, B] Beckeeping Res. Inst., Rybnoe,
Ryazan Province, USSR.

Autumn treatment for Varroa infestation is considered unwise, because it
weakens colonies just before wintering. For summer treatment four possible
methods are suggested: (a) drone comb is periodically cut out; (b) all brood is
removed except one comb with young larvac in the middle of the nest - all female
mites move onto this comb which is removed when sealed; (¢) nuclei without brood
are made from young non-flying bees after treating them against the mites; (d)
gauze is hung inside the hive above the floorboard when taking control measures so
that mites falling from the combs can be caught and removed, thus preventing
survivors from re-infesting the colony.

The combined use of methods (a) and (d) resulted in strong colonies ready for
the flow or for overwintering: the honey yield was 12-14% higher in these colonies
than in a control colony. D. Galton

: VESEL‘f., V.;_ PEROUTKA, M. Bewertung der Methode zur radikalen Ein-

dammrung der varroatose. Apidologie (1984) 15 (4) 379-388 [De, en,
fr, B) :



44
5.2 HEAT TREATMENT‘

9541L./85 CLAERR, G. [Prospects for a biological control method to control varroa
disease.] Prospettive per i metodi di lotta biologica alla varroasi. In Apicoitura sana
— agricoltura produttiva. Atti del Convegno Iniernazionale dell’ Apicoltura, Luzise,
29 setembre — 2 otiobre, 1983. Milan, Italy; Studio Edizioni (1984) 78-87 [It. en, B]
Varroa mites are trapped on a small number of combs of sealed brood which are
culled; this is repeated several times.

581/80 KaRrPOV, B.; ZABELIN, B. [Heat treatment for the control of Varroa
Jacobsoni infestation in bees.] Veterinariva, Moscow, USSR (1978) No 5. 121.122
[Ru, B} Min. Agnc., USSR.

Treatment should be carried out in autumn when there is little brood, and the
ambient temperature is between 0 and 12 C. Combless package bees and swarms
may be treated at the time of acquisition. Brood should be destroved. and young
bees 10-15 days old treated. Bees are brushed onto a cassette which consists of a
meial frame with holes 45 mm in diameter; the bees rest on a net with 2.5 X 3
mm apertures. The cassette is placed horizontally in a heating chamber at 4648 C
for 12-15 min. The temperature must not exceed 48 and care should be taken to0
keep bees evenly spread on the cassette. The mites fall away. :

Complete details of the cassette and the heating chamber are given. D. Galton

1342/80 KHrust, 1. L [Heat treatment for varroa disease.] Pchelovodstvo
(1978) No. 6, 5-8 [Ru, B] Nauchno-Issledovatel'skogo Inst. Pchelovodstva, Maikop,
Krasnodar, USSR.

Honeybees infested with the mites are confined in a wire cage and heated for
15 min; at a temperature of 46—48°C the mite loses its grip on the bee’s body and
may fall off, or can be shaken off. Above 50°C the bees become overheated. [See
aiso following abstract.] D. Galion

1343/80 KOMISSAR, A. D. [Heat treatment of bees.] Pchelovodstvo (1979)
No. 6, 17-18 [Ru, B] Inst. Zooiogy, Acad. Sci., Kiev, Ukrainian SSR, USSR.

, Treatment using the heat chamber described in the previous abstract is claimed
to be up 10 100% effecuve mn destroving Varroa mites. Bees are said to survive
exposure to a lemperature of 46 C for 15-25 min if the density of bees is
sufficiently high (1 kg or more in the chamber). Treatment of infested colenies is
more effective in autumn than in spring, as the mites are then on the adult bees and °
not on brood. D. Galton

586L/85  NOVIKOV, V. S.. BARABANOVA, V. V. [Thermal treatment in combina-
tion with acaricide preparations for therapy of honeybees infested with Varroa mites.)
Sbornik Nauchnykh Rabot. Sibirskii Nauchno-Issiedovaiel'skii Veterinarnyi
Institur (1980) No. 38, 160-161 [Ru] ’
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5.2 continued

947/84 SOLOV’Eva, L. F. [Thermal treatment to control varroa disease of
honeybees.] Pchelovodsivo (1983) No. 1, 17-18 [Ru, B] Beekeeping Res. Inst.,
Rybnoe, Ryazan Province, USSR.

Various thermal and other treatments were compared using groups of 20
colonies. Thermal treatment in spring was more effective than treatment with
phenothiazine or Sineakar, and it did not retard growth of colonies so much, but
to-repeat the treatment in a single-space heat chamber after an interval of only a
month could retard and even kill a colony. The best resuits wwere obtained in
autumn with a multi-space heat chamber.

L ' D. Galton.

1273/83 YETLOVA, I. V. [Comparative study of the effects of heat treatment
and some acaricides in the treatment of honeybees infested by Varroa Jjacobsoni.]
Sbornik Nauchnykh Trudov Moskovskaya Veterinarnays Akedemiya (1980) 116,
84-87 [Ru, B]

Tests were made of the effectiveness of a number of chemicals including “TM?,
folbex, menthol, ether sulphonate, naphthalene, sulphur and ‘Sineacar’, and also of
the effects of temperature (37, 38 and 48°C). Tests were made in cages on,
honeybess infested with Varroa. At least 10 cages were used for each treatment
with a queen and small retinue of workers in each. Counts of dead mites and of
dead bees at stated times gave a measure of the effects of the treatments. ‘TM’
killed 100% of the mites in 10 mins, and no bees in this time. Folbex took nearly
20 mins to kill 100% of the mites, by which time 509 of the bess had died.
Menthol, sulphur and ‘Sineacar’ and the temperatures 37 and 38 took 1-2 days to
kill most of the mites, and less than 209 of the bees. The other chemicals and a
temperature of 48° were too lethal to bees to be useful. ) J. P. Harding
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5.3 OTHER PHYSICAL TREATMENTS

13441L./80 SCHLEY, P. [The use of gamma-rays on honeybee colonies infested
. with - Varroa.] Zur Anwendung von Gammastrahlen bei varroatoseverscuchten
Bienenvolkern. Biene (1979) 115 (10)_418—420 [De, B]

567/85 SycHEV, M. M.; BUT, A.1.; KonDraKOV, M. K. [Effects of some physical
factors on honeybees and on [Varroa jacobsoni] mites.] Byulleten' Vsesoyuznogo
Instituta Eksperimential’'noi Veterinarii (1981) 41, 60-62 [Ru, B] .
No physical factors were found which were more effective against Varroa jacob-
soni than they were harmful to bees. Ozone (produced by a high voltage discharge) at
a concentration of 1 =2 g/m’ weakened and sometimes killed bees without any appar-
“ent effect on Varroa.

J.P. Harding.

5.4 BACTERIAL TREATMENT

573L/85  MikiTyuxk, V. V.. KorzHOvA, L. N.  [The use of bacterial insecti-
‘cides/acaricides against varroa disease.] Bvulleten’ Vsesovuznogo Instituta Eksperi-
mental'noi Veterinarii (1981) 41, 76-78 [Ru, B] A strain of Bacillus thuringiensis, in
doses of 0.35 ug. was toxic to Varroa but practically harmless to bees.
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6. CHEMICAL TREATMENT OF INFESTED COLONIES

The entries in this section are numbered, and are
indexed under chemical and trade names at the end of
the Section. Publications relating to the most
commonly tested agents are entered first, wunder a
familiar name (6.1-6.8), and then reports on other
agents and general papers in a single sequence (6.9).

6.1 AMITRAZ (FUMILAT A, TAKTIC, TCL, VARRESCENS)

12761 /84 CoLIN, M. E.; FAUCON, J. P; MORAND, M. Utilisation of aerosol to
treat bee-colonies against varroatosis (Varroase). In Varroa jacobsoni Oud.
affecting honey bees: present status and needs [edited by Cavalloro, R.].
Rotterdam, Netherlands; A.A. Balkema for the Commission of the European
Communit{es (1983) 71-72 [En, B] Preliminary report of an aerosol heated to
more than 30°C, containing amitraz and a mite repellent e.g. 0.5% menthol.

968/85 CsaBA, G.; KAvAl, A.  Varrescens fumigating strip for the control of
varroa disease. Apiacta (1984) 19 (2) 34-36 [En, B]

This fumigaung strip (produced by Hungaronektar, Budapest) is impregnated
with a low concentration of amitraz; it takes about 90 s to burn. About 10 000 colonies
have been treated with the Varrescens strip, and no queen losses or other adverse

" effects on the colonies have been reported. Treatment of an infested coiony in summer

kills 85—90% of mites within 1 h, and the restin 16 h; in autumn, mites take up t0 24 h
to die. No amitraz was found in honey harvested from treated colonies. In compara-
tive tests, Varrescens was more effective than Folbex-VA or Varroatin. For best
results, repeated treatment with Varrescens in September and October is:
recommended. P. Walker.

DARGHOUTH, M.A.; KILANI, M. Essai de l'utilisation de 1l'amitraz
pour le traitement des ruches atteintes de varroase. Maghreb vetér—
inaire (1984) 1 (5) 9-13 [Fr, emn, ar]

252/82 KILANI, M.; BUSSIERAS, J.; POPA, A.; SAKLI, A. [A preliminary triel
on the treatment of varroa disease with smitraz. ] Essai préliminaire de traitement
de la varroase (a Varroa jacobsoni) de I'abeille domestique par I'amitraz. Apidologie
(1981) 12 (1) 31-36 [Fr, en, de, B] Ecole Natn. Médecine Vétérinaire, Sidi Thabet,
Tunisia.

This acaricide is of the diamidide type. Groups of 160 bees from infested
colonies were treated with an aqueous suspension of amitraz at concentrations from
0.001 to 0.1%; some groups were sprayed with 10 ml suspension, and in other
groups it was allowed to disperse through the hive by evaporation.

Good results were obtained at a concentration of 0.001%, which killed 96.5%
of Varroa mites and only 1.649% of the bees by thc evaporation method, and 1009
and 5.2% respectively by spraying. Bee mortality was higher when the amitraz
concentration was increased. P. Walker
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MARCHETTI, S.; BARBATTINI, R. Comparative effectiveness of treat-—

ments used to control Varroa jacobsoni Oud. Apidologie (1984) 15 (4)
363-378 [En, de, fr, B]

970/85 PEROUTKA, M.; VESELY, V.  The use of amitraz in Taktic - a preparation
for the diagnosis and treatment of varroa disease in bees. Apiacra (1984) 19 (2) 40
[En, B] Apicultural Res. Inst., Dol, Czechoslovakia.
Taktic, which contains 12.5% amitraz, was used as an aqueous emulsion spray at
a concentration of 0.01% (by vol). In colonies treated in July, the infestation level
decreased by 94% from 4.48 female mites/100 bees to 0.26 mites/100 bees. In
colonies with sealed brood, mite mortality varied from 64.3% to 88.8%. In colonies
treated in October almost all mites were killed. For diagnosis of varroa disease, Taktic
is applied at the same rate, and hive debris is examined 12—16 h later. In an examina-
tion of debris from 651 colonies treated with Taktic in November—December, Varroa
was present in 49 colonies. In 3 colonies Varroa was diagnosed using a washing
method, although Taktic had not revealed the presence of the mites. The results
indicate that the use of Taktic for diagnostic purposes is 94% succcssfuli) Walk
. Walker.

257/82 RoMANIUK, K.; LIPINSKI, Z. [Trials of a TCL preparstion for the
control of Varroa jacobsoni on honeybees.] Préby zwalczania inwazji Varroa
Jjacobsoni (Oudemans 1904) u pszcz6! przy pomocy preparatu TCL. Medycyna
Weterynaryjna (1981) 37 (6) 342-344 [P], en, ru, B} Klinik Choréb Inwazyjnych
Wydznialu Weterynaryjnego AR-T, Olsztyn, Poland.

An aqueous solution (200-250 ml) contaiming 0.00012% TCL [active .
constituent not named] was sprayed onto bees and brood in 130 Varroa-infested
colonies; many of the mites were killed, and in 2 colonies no mites were found after
treatment. Average mite mortality was 939%. TCL displayed no toxic effects on bees
or brood during the 7 days after spraying. P. Walker

1291/83 ROMANIUK, K.; LIPINSKY, Z. [Effectivencess of TCL (amitrzz) for the
control of varroa disesse in hopeybees.] Terenowa przydatno$é preparatu TCL
(amitraza) do zwalczania warrozy u pszczoly miodnej. Medycyna Weterynaryjna
{1982) 38 (8/9) 450-453 [Pl, en, ru, B] Kiinika Chordb Inwazyjnych Wydzialu
Weterynaryjnego AR-T, 10-720 Olsztyn, Poland.

Samples of bees were examined for V. jacobsons before treatment with amitraz,
end again € days later. Amitraz was applied in 0.0001% aqueous solution at a dose
of 250 ml/colony. No harmful effects on brood or workers or on queen oviposition
were observed, but mites were seen to fall from their hosts. Six days after 2 singie
spray the number of infested bees was 89% less than before treatment, but -
effectiveness was increased 10 92—100% if 2 apphications of amitraz were made.

Author

246/85  RoMaNiuk, K. [Fumilat-A for the control of Farroa.] Fumilat A-
skuteczny i fatwy w uzvciu lek do zwalczania warrozy pszczdt. Medvevna Wetery-
naryjna (1983) 39 (6) 340-343 [P, en. ru, B} Klinika Chordb Inwazyjnych Wydziatu
Weterynaryjnego AR-T, 10-720 Olsztyn, Poland. o

Fumilat A 1s a fumigant strip containing amitraz. In colonies with honeybee
brood, mortality of V. jacobsoni reached a maximum (93.5%) 3 h after treatment: in

colonies without brood, mite mortality was 100% after 6 days. No harmful effects on
adult bees or bee brood were observed.

P. Walker.
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6.2 CHLORDIMEFORM (CHLORPHENAMIDINE, GALECRON) |

CHLORDIMEFORM HYDROCHLORIDE (K-79)

1047/79 ALPATOV, V. V; LANGE, A. B; TaTsil, V. M.; NaTskil, K. B.
[The selection and development of substances for use against Varroa.] In Varroa
infestation of honeybees [edited by Alpatov, V. V. and 6 others]. Moscow, USSR;
Izdatel'stov Nauka. (1977) 61-66 [Ru, E1555, B]

Tests of 3 Japanese acaricidal smoke preparations, Varostan (A4), Galekron (B)
and Danikoroba (C), were made in 14 honeybee colonies in which the numbers of
female Varroa were known. The number of female Varroa destroyed were: A,
3-50%: B 6%; C 4-18%; controls 1-2%. The wide variation in the results was
thought to be due to the different degrees of brood development in the colonies.

It was noted that the number of mites on capped drone brood was 20 times as
high as the number on capped worker brood, and it is suggested that patches of
drone brood should be squashed with a hive tool. Other possible methods for
controlling the disease and for testing acaricides are discussed. K. Donaldson

956L/85 CRANE, E. Living with Varroa in Japan. Bee World (1984) 65 (4) 149-
150 [En, B]

Describes the use of amitraz, chlordimeform, chlorobenzilate, tedion
or tetradifon (sold as Danikoropa) and phenothiazine.

5851./82 HARLANDER, B. [Field trials with K-79 for the treatment of varroa
disease in November/December 1980 in Hessen.] Feldversuch  mit K-79 zur
Bekiimpfung der Varroatose im November/Dezember 1980 in Hessen. Aligemeine
Deutsche Imkerzeitung (1981) 15 (7) 202-204 [De, B]

BARLANDER, B.; RUTTINER, F. Bekampfung der varroatose; sytemisch
wirkende Substanzen, integrierter Bienenschutz. Mitteilungen der
Deutschen Gesellschaft fur Allgemeine und Angewandte Entomologie (1983)
4 (1/3) 26-28 [De, en]

615/83 MoriTZ, R. F. A, {Drug distribution in systemic therapy of
ectoparasitoses of Ap’s mellifera.] Praparatvertcilung bei systemischer Therapie von
Ektoparasitosen ber Apis mellifera L. Apidologie (1982) 13 (2) 127-141 [De, en, fr,
B] Inst. Bienenkunde, Univ. Frankfurt, Im Rothkopf 5, 6370 Oberursel, German
Federal Republic.

K-79 (chiordimeform hydrochloride) has been shown to kill Varroa mites [see
e.g. AA 1039/81}; for effective treatment, a good distribution of the chemical
throughout the affected colony is necessary. In a study of the distribution using (A)
a radioactive tracer, and (B) methylene blue dye, it was found that Apiréve 80 S (a
commercial sugar solution) was a suitable carrier for K-79. After identical
applications (2 X 50 ml Apiréve with 0.07% K-79) the mean intake of K-79 was
5.4 and 10.2 ul per worker honeybee, in summer and winter, respectively.

Two treatments of 50 ml Apiréve containing 0.07% K-79 were more effective
than single treatments of 50, 100 or 200 ml. In summer, the highest mite mortality
was 84.5% and in winter 98.02%, results which agree well with those predicted by
Wachendorfer et al. [AA 935/82]. A further disadvantage of summer treatment was
that K-79 was found in about 75% of honey cells. P. Walker
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