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ABSTRACT 

Title of Th esis : The Bee Lous e , Braula coeca Nitzsch, 
its Distribution and Biology on Honey Bees. 

Irving Barton Smith, Jr., Master of Scie nce, 1978 . 

Thesis directed by: Dr. Dewey M. Caron 
Associate Professor 
Department of Entomology 

Bee lice we re found in 28% of Maryland apiaries and 

18% of th e colonies examined. 

of the colonies contained lice. 

In apiaries with lice, 50% 

Laboratory te sts demonstrat e d that bee li ce had no 

preference between 1, 5, 15 and 30 day old honey bee (Apis 

mellifera L.) work e rs at 25°C while there was a preference 

for 1 day old workers at 34°c. Lice preferr e d youn g dron es 

over old drones and vir g in and mated qu ee ns over youn g dron es 

at 25 and 34°c . Lice preferred virgin queens over old drone s 

Mat e d queens at 25°c while no preference was observed at 3 4°c . 

were preferred over old drones at 25 and 34°c. There was a 

preference of li ce for foragin g age workers over old dron es 

at 25°c whil e there was no pref e rence at 3 4°c. Li ce pr e ferred 

both virgin and mated queens ov e r random age workers at 25 

and 34°c. 

Louse larval tunnel s were numerous in nucs (4 frame 

honey bee colonies) stocked with li ce from May throu g h Au gust 

corresponding with periods of nectar flow when bees were 

ca pping honey. In field colonies, louse population s decreased 



in the late spring to a low in early June. During July and 

after, populations of lice rose with the emergence of new 

lice. Few immature and adult lice were observed in control 

nucs having similar populations of bees. 

In nucs, 1 or more lice were observed on 24% of the 

queens between August and December. Only 2% of the virgin 

queens contained lice during the same period. In field 

colonies, 62% of the queens examined from June through the 

rest of the season harbored lice; 58% of these lice were 

pale in color indicating they were less than 1 day old. One 

louse was observed on 98.6% of the workers with lice, while 

1.2% harbored 2 lice and 0.2% had 3 lice; 4 .2% of the lice 

were on drones. 

A single bee louse was observed on 3,092 foraging 

honey bees sampled. One-hundred-seventeen lice were collected 

on 14,459 bees collected from the brood nest of the same 

hives. Control samples indicated a 14 to 15% loss of lice 

during sampling. Tests demonstrated that during visual 

observations of lice on bees only 49% of the lice present 

were observed. Fluctuation in louse population levels were 

similar to those found elsewhere in this study. 
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CHAPT ER I 

INTRODUCTION 

The be e lous e , Braula coeca Nitzsch (Dipt e ra: 

Braulidae), is a commensilate found in honey b ee Apis 

me llifera L. (Hym e noptera: Apidae) colonies. The lous e 

wa s first discovered by Reaumur (1740) a nd was named by 

Nitzsch (1818). Imms (1942) plac e d Braula in a separate 

family, Braulida e , n ea r th e Chamaemyiida e of the aca lyp­

terat e s. Pr esently 5 species and 1 s ub s peci es are includ e d 

in th e Braulidae. Thi s study deals only with B. coeca. 

Adult b ee lice are reddish-brown in color having a 

l e n gt h and width of 1. 5 mm a nd 0 .75 mm, r espec tiv e ly. Lic e 

can u s u a lly b e seen a tt a ch ed to th e propodium or prothorax 

of honey b ees (Imms, 1 9 4 2 ) . They a r e capab l e of mo vin g fr ee ly 

on th e ir host and from one b ee to anot h e r. Adult s feed by 

first performin g a danc e on th e fac e of th eir ho s t af t er wh ich 

th e y f ee d on hon e y or n e ctar obt ained from th e probo s cis of 

th e b ee. 

b ees. 

Bee lic e are found on worker, drone and queen hon e y 

Arnhart (19 2 4), He mp sa ll-H e rrod (19 3 1) a nd At ak i s hi e v 

(1971) s t a ted th a t Br a ul a a r e infr eq u e ntly found on drones. 

Phillip s (19 25 ) s tat e d that no mor e than 1 lou se per s in g l e 

work e r had b ee n found in Mary l a nd. There a r e numerou s r e port s 

of mor e th a n on e lou se being pre sent on qu ee n hon ey b ees 

es p ec ially duringth e l ate s umm e r or f a ll . 

Br a ul a lay their eggs on th e und e r surface of wax 

1 



cappings covering p a rti a lly se aled hon e y (Imm s , 19L12) or on 

th e s urfac e of fully capp e d honey c e lls (Hassan e in and 

Abd El-Sa l a m, 1962). Emer g ing Braul a l a rva e construct dis­

tinct a nd e asily visable tunn e ls in the wax cappin gs over 

hon ey . Tunn e ls obtain an outside di a me t e r of 2 .4 mm and a 

length of 5 to 9 cm (At akishie v, 1971). It i s h e r e in the 

tunnels th a t larva e obtain nouri s hm e nt from debris within 

the wax. When mature, th e larvae pass into a prepupal a nd 

pupal s ta ge e nclos e d in th e unmodifi e d cuticl e of th e l ast 

larval in s tar. Th e duration of th e ir tot a l life cycl e 

r a n ges from 18 to 23 days (Atakishi e v , 1971). The adu lt be e 

lou se e me r ges from its tunnel throu g h a circular cut ma d e 

before pupation. Ne wly e me r ge d Braula soo n mak e th e ir way 

to a ho s t hon e y b ee. 

Braula co eca ha s b ee n found on e v e ry continent . It 

was probably fir s t introduc e d into the Unit e d S tat es a lon g 

with the first sh i pme nt s of honey bees. Phillip s (19 25 ) 

stated that b ee lic e we re r e p eate dly introduc ed into th e 

Unit e d S tat es on import e d qu ee n s . Presently th e b ee lou se 

has been spo r a dic a lly observed within 12 states in th e 

United States . 

Th e r e is disagreement about the amo unt of damage 

caused by Braula to hon ey b ee colonies. Clausen (1 9 40) a nd 

Frank (19 69 ) f e lt that the b ee lou se causes little or no 

h arm to colonies . How e v e r, mo s t inves ti ga tor s f ee l that 

2 

Braula doe s no g ood and i s harmful to so me ex t e nt to colonies . 

Control measur es hav e b een d e v e lop e d to r e duc e or 

e liminat e th e b ee louse. Mos t b eekeepers practice mechanical 
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contro l unknowin g ly by ex tr a ctin g hon e y. Br a ula l a rvae a r e 

e lim i n a t e d whil e r e movin g cappin gs b e for e e xtrac ti o n. Ch e m-

i ca l contr o l meas ur es h a v e b ee n de v e lop e d in Eur ope a nd As ia. 

No p es ti c id e i s r eg i s t e r e d for u se aga in s t t h e bee lou se in 

t h e Unit e d S tat es . 

Thi s s tudy wa s c onduct e d to inv es ti g a t e : 

(1) Th e ex t e nt o f b ee li ce i n f es t a tion in Ma ryl a nd 

hon e y b ee coloni es , 

( 2 ) Lou se pr e f e r e nc e b e twe e n work e r , dron e and qu ee n 

hon e y bee s und e r labor a tory and fi e ld conditi o n s , a nd 

( 3 ) Fluc tuation in lou se p o pul a tion s throu g hout th e 

y ea r . 



CHAPTER II 

LITERATURE REVIEW 

Cl as s ification 

Th e b ee lou se was f ir s t d i sco v ered by Rea umur (1 7 40). 

He bri e fly d i s cu sse d th e s p e ci es a nd it s r e lation s hip t o 

th e hon e y b ee co lony . Th e ge nu s and s p e ci es we r e l a t e r d es ­

crib e d by Nit z sch (1 8 1 8 ) who s u pp li e d th e b ee l o u se n a me 

Br a ul a ca eca . Nitz sc h c l ass ifi e d it in th e ord e r Dipt e r a , 

Pu p ip a r a , du e t o th e st ructur e o f it s mo uth p a rt s . 

Ea rli e r , Fa bri c iu s (1794) h a d e rroni o u s ly pla ce d th e 

bee l o u se in t h e gen u s Aca ru s, b ase d o n Rea umur ' s fi g ur es . 

Co s t a ( 1 8 45 ) u s d th e s p e ci es nam e e nt o mob is, a pp a r e ntly 

n ot knowin g o f th e wo r k o f Ni tzsc h . Bi g o t (1 885 ) s u g ges t ed 

t h a t th e n a me of th e ge nu s mi g ht mo r e a ppro pri a t e ly b e Me lit -

o myi a. Thi s n a me is de riv e d fr o m th e Gr eek n a me , me li t t a , 

mea ni ng h o n e y b ee . 

Error s in Nit zsc h ' s d es cri p tion o f th e a nt e nna e a nd 

th o r a x w r e corr ec t ed by Egge r (1 853 ) thu s re mo vin g s om e 

d oubt s as to it s a lli a nc e to Dipt e r a . Mu gg e nbur g (1 892 ) 

d e mon s tr a t e d a r e l a ti o n s hip of th e h ead o f Br a ul a t o th e 

Hippobo s cidae. It was ori g ina lly b e li e v e d tha t B . c a e c a was 

p upip a rou s b eca u se of a ge n e r a l r se mbl e nc e to th e Hippobo s -

c id s , S tr e blid s , a nd Ny c t e ribiid s. Bo rn e r (190 8 ) put Bra ul a 

in th e He mipt e ran ge nu s Th a um a tox e n a , whi c h l a t e r turn e d out 

to b e a fly of th e f a mily Ph o ri dae . Bezzi ( 1 9 1 6 ) was t h e 

fir s t t a xonomi s t to d e finit e ly r e mov e th e b ee lou se from th e 

4 



Pupipara. He placed it as a subfamily of th e Phorida e. The 

Phoridae, however, lack the ptilinum po ssesse d by Braula s o 

Sc hmitz (1917) s u gges ted that Braula wa s allied with the 

acalyptrates nearest to the Sphaeroceridae (Borboridae). 

Imm s (194 2 ) placed Braula in a se parate family, 

Braulidae, near the Chamaemyiidae of the acalyptrates based 

5 

on their larval similarities. According to Imms, th e follow-

ing larval characteristics are common to the families of 

Braulidae and Chamaemyiidae indicating th e ir mutual relation­

ship: 

(1) A sclerotized band of cuticle around the pseud­

ocephalon. This feature does not appear to be evident in 

other larvae of the Schizophora and i s probably the vestige 

of a former more complete head capsule. 

(2) A fusion of the hypostomal and pharyngeal 

sclerites and their general similarity of form, together 

with the absence of pharyngeal ridges. 

(3) The simple, edentate mouth-hooks with broad 

bases. 

(4) The general form of the antennae and maxillary 

palpi and the associated sen s oria. 

(5) The tuberculated cuticle together with segmental 

bands of int egumentary processes. 

Five species of Braula have been described. Schmitz 

(1914 ) designated a second species,~- kohli, on the basis of 

a single male specimen collected on the African honey bee 

Apis mellifera adansoni Latreille in the Congo. The species 



was d i stinc t in th e s h a p e of th e a bdom e n, th e numb e r of comb 

teeth on the tarsi ( 2 4 to 25 ) and o n the yellowish color. 

Kaschef (1 96 0) qu es tion e d wh e th e r B. kohli was a separate 

species. Diffe r ent authors had repor t ed~ - coeca to h a ve 30 

to 32, 29, 32, 3 0 to 32 , and 22 to 2 4 co mb teeth. Kaschef 

in hi s own samp l es , found that th e comb te e th numb e r vari e d 

fro m 23 to 30, depending on the individual, on the l eg , on 

th e s id e o f th e body the l eg wa s on and on th e sex . He also 

pointed out that young~- coeca are yellowish in co lor. 

Three additional Braula spec i es , ~- schmitzi (Oro s i­

Pal, 19 39 ), ~ - p reto ri e n s i s (Oro s i-P a l, 1 939 ), a nd B. orien-

talis (Oro si -P a l, 196 3 ), ha v e been described. Orosi-Pal 

(196 6a ) lat e r added th e subspecies B . ca eca a n gulata. In 

hi s r e vi e w of th e f am ily, Orosi -P a l (1966a, 19 6 6b) assign ed 

the Braul a s p e ci es , includin g B. kohli, to the following 

g roup s : 

(1) Coeca g roup. Fi rst abdomena l ste r nite cove r ed 

by hairs. Femal e cerci sho rt, with a shallow int erce rcal 

incision; s ixth abdominal sternite sepa rat e d into 2 s cal e -

lik e portion s. Male hypopygium with 2 lon ge r , and b e twe e n 

th e m 1 shorter, appendages. Eggs hav e a n a rrow flan ge with 

a ragged , ind e nt e d mar g in. Th e g roup contain s Br a ul a caeca 

Nitzsch and B. ca eca a n gu l ata Or os i-P a l. 

( 2 ) Schmitzi g roup. First abdomin8l s t e rnit e wholly, 

or at l eas t th e ma jor anterior portion, g l ab rou s. F e ma l e 

6 

c e r c i long, with a de ep int e rc e rcal incision; s ixth a bdomin al 

s t e r n ite undivid e d, but me dially a trophic. Male hypopy gi um 

with 2 lon ge r, a nd b etwee n th e m 1 s hort, appendages. Eggs 
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have a wi de f l a n ge wi t h o ut d ee p g roov es , ma r ked in de nt a tion s . 

The gro u p conta in s Br a ul a sc hmi tz i Oros i-P a l a nd B. o ri e nt a li s 

Oros i-P a l. 

( 3 ) Pr e t o ri e n s i s g roup. Fir s t a bdomin a l s t e rnit e 

co v e r e d with h a i rs. Fe ma l e c e r c i di s tin c t, lon g , ped i c ul a t e , 

s patul a t e appendages ; s ixt h a b do mina l ste rnit e d i sso lv e d int o 

num e rou s , irr egul a r s mall s cl e rit es , or a b se n t . Ma l e hy po-

pyg ium me di a ll y with 2 a pp e nd ages o nly . Eggs h a v a wid e 

fl a n ge with o u t d ee p g roov es , mark ed ind e nt a tion s. Th e 

g r o up cont a in 3 Br aula ko h li S chmit z and B . pr e tori e n s is 

Oro s i-P a l . 

Lif e a nd Cycl e a nd Be h a vior 

Egg S ta ge : S k a ife (1 92 1 a , 1 92 1 b ) f ir s t ob se rv e d 

Br a ula eggs wi t hin a h o n e y b ee c olony. He d esc rib e d th e eggs 

as b e in g whit e in color wi th an oval s hap e . Th e chorion of 

th e eggs cont a in a c lo se ly pun c tur ed s urface with a n e xo ­

c h o rion th a t i s d e v e lop e d as 2 l a t era l fl a n ges . Ea ch fl a n ge 

i s fl a t a nd e xt e nd s p a r a ll e l to t h e oth e r a nd to th e lon g 

a xi s of th e egg. Th e s urface o f th ese fl a n ges i s c o a r se ly 

r e ticulat e d in a n irr egular patt e rn . Imm s (194 2 ) s u gges t e d 

tha t th e fl a n ges se rv e e ith e r for a tt a~hm e nt to a s olid 

s ubstrat e , or for s upp o rtin g th e egg u pr i g h t in a fluid 

me dium s uc h as hon e y . 

Sk a if e (1 92 1 a , 19 21b ), Be li a v s ky (19 29), He mp sa l l­

He rrod (1931 ) a nd Ataki s hi e v (1971 ) s t a t e d t h a t Br a ul a eggs 

a r e 0 . 75 t o 0. 8 5 mm long by 0.4 3 t o 0. 56 mm wid e . Non e of 

th ese author s cl a ri f i e d wh e th e r th e dim e n s i o n s includ e d th e 

l a t e r a l flan ges foun d o n eggs . 0 r osi - Pa l ( 1 938 ) meas ur ed 



eggs without flanges and s tat ed they were 0.72 to 0.75 mm 

long and 0.23 to 0.25 mm wide. Imms (194 2) measured eggs of 

Braula immediately after mounting in De Favre's medium. He 

reported the average length, without flanges, ranged from 

8 

0.78 mm to 0.81 mm and the width from 0.28 to 0.33 mm. In­

cluding the flanges, a typical egg measured 0.84 mm by 0.42 mm. 

There is disagreement as to wh ere female Braula lay 

their eggs. Skaife (1921a, 19 2 1b) reported finding eggs on 

the wax cappings of sealed brood. Beliavsky (19 29 ) reported 

finding 448 eggs on the s urfa ce of wax cappings over honey 

and 1 8 eggs in the wax and dirt found in the bottom of hives. 

Arnhart (1923), Ar go (19 26 ), Hempsall-Herrod (1931), 

Orosi-Pal (193 8 ) and Imms (1942) all state d that eggs are laid 

on the inside edges of hon e y filled cells just prior to 

sealin g. Alex e yenko and Bakai (195 8a ) reported that eggs 

are placed on both the outer and inner sides of ca pping s , 

the cappings over honey bee pupae and on the wood en parts 

of frames. Atakishi e v (1971) stated that the b ee louse 

female lays eggs on brood combs, fastened to the cappings 

and also on the bottom or lateral wall s of emp ty cells. 

Hassanein and Abd El-Salam (196 2 ) found Braula eggs 

d epos ited individually on the outer s urfa ce of hon e y cell 

cappings, on brood cappings, on the wall s of empty cells and 

a s mall number wer e on wax dirt found on the floors of be e 

co lonies. Only eggs laid on hon e y cappings hatched; eggs 

laid in e mpty cells, on brood cell cappings or on wax dirt 

on the floors of colon ie s failed to hatch. 



The incubation per i od for eggs vari es accord in g to 

the different season s of the y ea r from a minimum of 2.2 da y s 

d urin g the summer to a maximum of 7. 4 da y s durin g th e wint e r 

(Ha s sa n e in a nd Abd El-Sa l am, 1 962 ) . 

Larval s t age: Skaif e (1921a, 1 92 1b) was the first 

person to observe Braul a l ar vae which are transparent white 
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in co lor . Newly e mer g ed l arvae measure 0.88 mm lon g by 0.25 mm 

wide (He mp sa ll-Herrod , 1931; Imm s , 1 9 4 2 ). Oro si -Pal (193 8 ) 

recorded young larva e to b e mu c h l arger , 2.25 mm long by 

0 .85 mm wid e. Full grow n third in s t ar l arvae measure 4.60 mm 

in l e n g th a nd are 1.30 mm in diam e t er accord in g t o Hempsall­

Herrod ( 1 931); Imms (194 2 ) iecorded them as being 2 . 25 mm 

long by 0.5 mm wi d e. 

Braula larvae e mer ge from the attached e nd of their 

egg (H e mp sa ll-H e rrod, 1931) wh ere they b egin con s tructin g a 

tunnel . Thu s tunn e ls are not only ma de und e r th e cappings 

but somet im es in the walls a nd bottoms of cells. Skaif e 

(1921a, 1 921b ) observed Braula larvae b es id e h ea lthy drone 

larvae . 

Th e tunn e l s g ive cappin gs of an inf es t e d comb the 

appearance of b e in g intersected with fine fractures. When 

vi e wed clo se ly, the tunnels a pp ear broad and quite distinct, 

similar to th e min es of a l eaf min e r. 

Newly hat c h ed l a rva e construct tunn e l s by g r a vin g 

the inner s urfac e of wax cappings or cell walls and mouldin g 

th e se parat e d fra g me nts to form a tub e or tunnel in which th e y 

liv e (Hassan e in and Abd El-Salam, 196 2 ). Tunnel s a r e imper-
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vi o u s to hon e y a n d th e int e rior of tunn e l s r e ma in dry. As 

a rul e , tunne l s foll ow th e wa ll s o f ce ll s , but occas i o n a lly 

tunn e l s o f diff e r e nt s i zes a r e f o und int e r sec tin g e ach oth e r. 

Ar g o (1926) found that tunn e l s attain a l e n g th of up 

to 5 cm whil e Be li a v s ky (19 29) found th e lon ges t tunn e l s to 

ex t e nd 7 cm ; At a ki s hi e v (1971) st a t e d tunn e l l e n g th as 5 

to 9 cm . 

He mp s all-H e rrod (19 31) and Atakishi e v (1971) r e port e d 

th e diam e t e r o f n e wly c6 n s tru c t e d tunn e l s as 0. 3 0 t o 0.40 mm 

in s id e a nd 0 .7 0 to 0 .8 0 mm out s id e . Wh e n th e larvae a r e full 

g rown, th e di a me t e r of tunn e ls i s 1. 60 mm to 1. 8 0 mm int e r ­

n a lly a nd 2 .40 to 2. 50 mm e xt e rn a lly . Th e initi a l thickn e s s 

of tunn e l wall s i s 0 . 3 mm, incr eas in g to 0.4 mm wh e n l a rva e 

a r e ma ture. 

Accordin g to Oro s i-P a l (19 38 ), Imm s (194 2 ) and 

Has s a n e in a nd Abd El-S a lam (196 2 ) b ee lous e larva e mov e with 

f a cility e ith e r b a ckward s or forward s in th e ir tunn e l s . How ­

e v e r, Ataki s hi e v (19 71) s tat e d th a t Braula larva e can only 

mov e forward. Oro s i-Pal (1 93 8 ) s tat e d th a t l a rvae a r e 

h e lpl ess out s id e of tunn e l s but He mp s all-H e rro d (1931) was 

a s toni s hed at th e r a pid mov e me nt s of a l a rvae pl a c e d on a 

g l ass s lid e . 

Larva e e vid e ntly f ee d upon h o n e y a nd po ll e n g r a in s 

within th e wax of th e ir tunn e l s (H e mp s all - He rrod, 19 31). 

Imms (1 94 2 ) found that th e di ges tiv e s y s t e m o f l a rvae con­

tain e d b ees wa x a nd oft e n poll e n g r a in s. Oro s i-P a l (1 9 38 ) 

r e port e d that th e e pithlial c e ll s of th e mid-int es tin e c ont a in 

micro - orga ni s ms which h e s u gges t s ma y br e ak d o wn th e wax for 



use by the larvae in a manner similar to what may occur in 

the wax moth, Galleria mellonella L. 

Bee louse larvae pass through 3 instars. The first 

instar lasts from 1.1 to 2.9 days, the second larval instar 

lasts 1.5 to 3.9 days while the third larval period varies 

from 3.7 to 5.6 days. The shortest total duration of the 

larval stage was 7.1 days while the longest was 10.8 days 

(Hassanein and Abd El-Salam, 1962). 

At the end of the larval stage, immature Braula 

make a fine circular cut through the wall at the anterior 

end of its tunnel. This cut is used as the escape route 

when adult Braula emerge from the tunnel (Hempsall-Herrod, 

1931). 

Imms (1942) made a detailed study of Braula larvae 

morphology. He found the general form to differ very little 

in successive instars. The body is composed of 3 thoracic 

and 8 abdominal segments together with a much reduced 

pseudocephalon. 
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The cuticle over the surface of the larvae appears 

granulated due to the presence of tubercles of varying sizes. 

The most characteristic external feature is the presence of 

whorls of sensoria on the first 4 segments and on the last 

segment. The sensoria are largest over the dorsal surface 

becoming smaller towards the ventral side. There are 2 such 

whorls on the first segment. On segments 2, 3 and 4 there 

is only l row of sensoria. The sensoria present on the eighth 

abdominal segment are less clearly arranged in a row. The 

pseudocephalon is bilobed with antennae and maxillary rudi-
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me nt s with palpi. A pair of ver y sma ll se n s oria are pr esen t 

b e tween the antennae and on the inn e r s id e of th e maxillary 

rudim e nt s . 

Two pair s of l a r ge r an d more conspicuou s sensoria 

a re situated v e nt ro -laterally. Th e mo st characteristic 

f eatur e of the pseudocephalon is a band of sc l erotized yellow -

ish cuticle . Th e bucco-pharyn geal armat ur e is hi g hly charac-

t e ri st ic with stout mouth-hook s that are cur v e d and devoid 

of t ee th. 

Prepupal stage : Larvae pass g radually from th e 

third larval instar to the prepupa stage within th e unmod­

ifi e d c uticl e of th e last larva l instar ( Imm s, 1942 ; 

Hassane in a nd Abd El-Sa l a m, 19 62 ). The prep up a l p e riod 

vari es from 1 day durin g the s umm er to 2 .7 da y s in the wint er 

(Hassanein a nd Abd El -Salam, 196 2 ) . The prepupa i s cream-

white wh e n vi e we d throu g h the transparent l a rval skin . 

Pupal s t age : Th e pup ae of Braul a coeca is enc los ed 

within th e unmodifi e d cuticl e of the last l a rval in s tar 

(S k a if e , 19 21 a , 19 2 1b; Beliavsky, 19 29; Imm s , 194 2 ; 

Hassanein and Abd El-Sa l am , 1962). Imms (1942) r ep orted 

th i s co v e rin g remains co lorl ess. The pupae i s whit e (Skaif e , 

19 21a; Be liavsky, 1929) or y e llowi sh in color (Imms, 1942). 

He mp sa ll -Herrod (1931) stated pupae to b e 3.5 mm 

lon g by 1.1 8 mm wid e . Th ese fi gur es appear to b e exaggerated 

and the fi g ur es of Orosi-Pal (193 8 ), 1.65 mm lon g by 0.7 mm 

wide or Imms (194 2 ) 1.4 to 1.7 mm lon g by 0.5 to 0.75 mm wide 

are mor e acc urat e. 

The pupa l s ta ge l asts a minimum of 1.1 days in the 



summer and a maximum of 6.1 days in th e winter. If the 

prepupal period is added to the pupal period, the shortest 

duration is 3.2 days in th e summer and the longest is 8.2 
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days in the winter. The duration of the total life cycle thus 

ranges from a minimum of 1 6 days in s umm er to a maximum of 

24 . 3 days in winter (Hassan e in and Abd El-Salam, 1962). 

Atakishi e v (1971) reports that compl ete d e velopment of 

Braula occurs in 1 8 to 23 days at hive temperature and in 

22 to 28 days in the l a boratory. 

Adult stage : The a dult be e lou se e me rge s from it s 

wax tunnel by inflating its ptilinum a nd forcing open the 

circular cu t it had pr e viou sly mad e in the wax before pupa­

tion (He mp sa ll -Herrod, 1931; Imm s , 194 2 ). Newly emerged 

Braula ar e white in color and hav e soft chitin. The color 

of the body g radually changes from white to a permanent 

reddish brown. Coloration commences at the head and g radually 

sp r eads to th e posterior ext remity (H e mp sa ll-H er rod, 19 3 1; 

Atakishiev, 1971) . Hempsall-Herrod (1931) r epo rted that the 

coloration i s fully completed in 12 hour s whil e Atakishiev 

(1971) found that it o ccured in 14 to 1 6 hour s . 

Upon e me r ge nc e a dult b ee lice quickly make their 

way to a ho s t honey b ee . Th eir u s u a l position on bees is on 

th e propodium or prothorax (H empsall -Herrod, 1931; Imms, 194 2 ) . 

The li ce are a bl e to mov e about freely on ho sts. Not only 

can they mov e from one bee to anoth e r, but they can move 

eq u a lly well on th e dorsal or ventral side of the bee (H empsa ll­

Herrod, 19 31; Dietz et ~- , 1971). 
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Bee lice are found on a ll castes of honey bees, 

however Benton (1895), Arnhart (1924), Hempsall-Herrod (1 931) 

and Atakishiev (1971) agreed that Braula are infrequently 

found on drones. Usually only 1 louse i s found per bee, 

although they can occur in g r eater numbers (Assmuss, 1865). 

Phillips (1925) stated that no mor e than 1 louse p er singl e 

worker b ee had been observed in Maryland. Hempsal l-Herrod 

(1931) reported that as a rule, no mor e than 2 Braula are 

Present on the body of workers at the sa me time. 

There are num e rous r e port s of more than one lous e 

being present on queen hon e y b ees . Hammer (1858) reported 

taking 1 87 Braul a from a queen and then 64 from the same 

queen at a lat e r date. Cheshire (1 888 ) r eporte d removing 6 

lice from a queen in England. Benton (1 895 ) r e mov e d as many 

as 75 from a single qu een; howev e r, h e u sually found fewer 

than a dozen lic e per queen. Marbound (1907) removed 31 

lic e from a s in g l e queen, th e n 33 the next day, 43 two days 

l a t e r, and he continued r e movin g th em reaching a total of 

371. Kram e r and Theiler (1913 ) found 60 on a s in g l e qu ee n; 

Ar g o (1926) found 35; Imms (194 2 ) found up to 14; Ste j s kal 

(196 5 ) found as many as 19 on one qu een; Atakishiev (1971 ) 

s tated findin g as ma ny as 4 6 on one queen. 

Timm (1917) questioned th e accuracy of reports in 

Which large numb e r s of lice we r e found on queens b ecaus e of 

the r e lative ly large size of Braula compared with that of a 

bee. Timm stated lice ma y have b ee n mi s tak e n for mit es or 

tri u ngulin larvae of Meloe . 
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It does appear from the lite r a t u r e th a t a n umb e r o f 

l i c e ca n b e found on qu ee n s a t cer t a in times o f th e y e ar . 

Lo s y (190 2a , 190 2 b) a nd Al e x e y e nk o a nd Ba kai (1 958a ) r e port­

e d t ha t th e r e i s a mi g ration from work e r s t o th e q u ee n a t 

t h e c lo se of broodr ea rin g . Ar g o (19 2 6) f o und pal e n ew ly 

e me r ge d li ce on qu ee n s durin g S e pt e mb e r. Cory (19 35 ) fo und 

lic e to b e mor e num e rou s d u rin g th e ea rly s umm e r o n wo r k e r 

bees than on a ny o th e r c as t e , but in lat e s ummer, or ea rly 

f a ll, h e found th e m mor e num e rou s o n qu ee n s than on work e r s. 

At a ki s hi e v (19 71) s p e cul a t e d th a t lic e pr e f e r qu ee n s b e c a us e 

of t he ir se d e nt a ry life , and becau se qu ee n s a r e f e d th e hi g h 

prot e in roy a l j e lly which lic e pr e f e r . 

Ac c ordi ng to Phillip s (19 2 5), Di e t z ~ a l. (197 1) and 

Burg ett (1971) a dult bee lic e ar e 1 .5 mm l o n g by 0 . 7 5 mm 

wid e . He mp sa ll-H e rrod (19 31) fi g ur es of 3 .0 mm l o n g by 2 .0 mm 

wi de , seem to be s om e wh a t exagge r a t e d . Kas ch e f (1 96 0) in 

hi s d e t a il e d s tudy of Br a ula dim e n s ion s found th e mea n h ea d width 

of f e ma l es to be 0.667 mm and mal es to b e 0.645 mm. Th e 

me an width of th e abdom e n of f e mal e s was 1.056 mm a nd 1.001 mm 

for mal e s. 

Th e body of Bra ula i s cov e r e d with sen s ory h a ir s of 

v a rying l e n g th s a nd diam e t e r s (Phillip s , 19 2 5; Alfon s u s a nd 

Bra un, 1931). Ac c ordin g to Ka s ch e f (1 9 60) th e h ead i s 

fl a tt e n e d a nd ori e nt ed v e rtic a lly on the thorax , bringing th e 

mouth-p a rt s tow a rd the v e ntra l s urfa c e of th e in sec t. Th e 

a n te nn ae hav e a p e culi a r structur e and ar e articul a t ed in a 

d eep fo ssa on eac h s id e of th e h ea d. Mu gge nb e r g (1 892 ) 

des crib e d th e mouth part s a nd di sco v ere d th e e y es o f th e 



supposed ly blind in sect. Eye rudiments are present just 

a bov e th e a nt e nna e as pale spots on th e cuticle s urfac e 

su rround ed by more darkly pi g me nt e d chitinous r ings. No 

ocelli are pre sen t (Kasc h ef , 1960). 

Th e thorax i s di sco id, v ery s hort and i s co nnec t e d 

throu g hout it s width to the abdomen. There i s no trace of 

wings or h a lters (Kaschef, 1960). Phillips (19 25 ) s tat ed 
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that th e le gs are e qu a l in len g th; how e v er , Ka s ch e f (1 960) 

report e d th e for e legs are s hort er than the hindl egs. Th e 

t a r s i a re 5 segmen t e d. The last tarsal segmenthas 2 pulvilli 

that ar e cov e r e d with fine h a ir s . Also, e ach terminal joint 

contains a comb-like st ructur e , divided in the middl ~ with 

a v a riable number of t ee th. The combs allow Bra ul a to attach 

its e lf firmly to the branch e d hairs of it s host (Kasc h e f, 

1960}. 

Th e a bdom e n ha s 5 dors a ly v isabl e segme nt s that 

occupy 60 to 75% of th e whol e l e n g th of the body (Phillip s , 

1925; Kaschef, 1960). 

Feeding Behavior : Th e b ee lous e was ori g inally 

thou g ht to take its food li ke a true lou se by sucking th e 

haemolymph of th e ho st b ee . How e v e r, th e probo s ci s of 

Braula as d es crib e d by Lo s y (190 2a , 190 2 b) and Massonnat 

(1909) is incapble of pi e rcin g the integ ument of th e b ee. 

Subsequently the b ee louse was obs er v e d to take food from 

the mouth parts of its ho s t (P e r ez , 1 882 ; Lo s y, 190 2a , 190 2 b; 

Be liavsky, 19 29; Hempsall-Herrod, 1 931). Ar g o (19 2 6) 

s uppli e d th e followin g d es cription of Rraula f ee din g b e h av ior: 

" Th e in sect runs about on th e h ead of th e 



bee, showi n g g reat agitation, and then 
set tl es down on th e clypeus, fastens the 
last pair of t arsa l c omb s in the hair of 
th e bee ' s face, and fr antica lly claws at 
the l a brum of the host with the other 4 
t a r s i. Thi s continues until th e be e 
s l o wly stra i ght e n s out its ton g ue . Th e 
lous e quickly moves forw a rd so th at it 
i s ab l e to apply its mouth parts to th e 
base of the bee ' s ton gue just beyond th e 
edge of the l ab rum. I n this po s ition it 
remai s qui e t for a time , unless the 
a vail a bl e nourishme nt seems to b eco me 
exhau sted . This causes another rather 
hy s t e rical outburst and th e sc ratchin g 
of th e labrum of th e b ee i s r es um e d for 
a time s uffici e nt to c ause mor e food to 
b e e mitt e d, a ft e r which th e Braula f ee ds 
until satisfied , and then returns to it s 
usual resti n g plac e on th e thorax of the 
ho s t." 
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Dietz e t al. (1971) concluded that wh e n th e lou se runs about --
on th e fac e of th e b ee it stimulates the a nt e nnal receptors 

s imilar tot~ stimulations e ncount e r e d wh e n a b ee b egs food 

from a noth e r b ee . 

Phillips (19 25 ) mad e smears of th e contents of the 

a limentary tract of Braula, and found poll e n g rains that 

we r e the same as thos e found in th e ho st bee. However , it 

is not known wh e ther pollen is a n important co n stitu e nt of 

th e Braula di e t. 

Seasona l cycle : Ar go (19 2 6) found lice only on 

work e rs and dron es in the s prin g . During July a nd Au gu s t 

f e w adult s we r e found. Qu eens became h eavily infes t e d in 

Septemb er with pal e , n e wly - e me r ge d lic e . 

Braula appeared on wo rkers. 

Later , d a rk, matur e 

Imm s (194 2 ) found li ce in a ll sta ge s pr esent from 

July to Octob e r, only pupae from Octob e r to November, a nd 

adults only in th e wint er a nd spring . Al exe y e nk o and Ba kai 

( 1958a ) observed that Braula do not l ay eggs durin g th wint er-
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spring period. The authors stated that they overwintered in 

the adult stage. In late spring, when honey is being stored 

in hives, eggs are layed by females. In May-June prior to 

the beginning of the honey flow the least number of lice 

is present in hives. In Au g u st the number of Braula increases 

and in September and October there is a mass appearence 

of lice on bees. In November and December, some lice within 

the hive perish due to the cold, thus reducing the popu­

lation of lice. 

Reproductive behavior of Braula: There are no 

repo rt s in the literature regarding the mating behavior of 

Braula. Phillips (1925) suggested without evidence, that 

mating takes place only on queens since lice migrate to 

queens during the fall of the year. 

Geogra phical Distribution 

Braula caeca has been reported in bee colonies on 

every continent. Records are presented in Table 1. 

The bee louse was probably introduced into the 

United States with the first sh ipm ents of honey bees to 

North America . Phillips (19 25 ) stated that Braula wa s 

repeatedly introduced into the United States on imported 

queens from foreign countries. Bee lice were first recorded 

in the United States in 1911 from bees wintered at Mankota, 

Blue Earth County, Minnesota (Argo, 1926). Lice were found 

in Grantham, Cumberland County, Pennsylvania in 1918 (Argo, 

1926). Th e first report from Maryland was 1920, from 
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Table 1. World distribution of bee lice Braula coeca 

Nitzsch. 

Africa 

Congo 
Egypt 

Morocco 

Africa 

Skaife (1921a, 1921b), Hempsall­
Herrod (1931), Schmitz (1956), 
0rosi-Pal (1966b) 

0rosi-Pal (1966b) 
Kaschef (1960), Hassanein and Abd 

El-Salam (1962) 
0rosi-Pal (1966b) 

-----------------------------------------------------------
Asia 

India Rajagopalachari (1948) 
Soviet Union Orosi-Pal (1966b), Smirnov (1970) 

--------------------------- --------------------------------

Tasmania 

Australia 

Pender t a l. (19 2 5 ) , Pender (1926), 
Nolan(l926), Nicholls (1932), 
0rosi-Pal (1966b) 

-----------------------------------------------------------

Europe 

Baltic Region 
Mediterranian Countries 
Pomerania 
Austria 
Bulgaria 

Cyprus 
Czechoslovakia 
France 

Germany 

German Democratic 
Republic 

Great Britain 

Europe 

Hempsall-Herrod (1931), Schmitz (1956 ) , 
Orosi-Pal (1966b ) 

Assmuss (1865) 
Benton (1895) 
Timm (1917) 
Arnhart (1923), 0rosi-Pal (1966b) 
Velickov (1963a), Lazarov and 

Nedyilkov (1971) 
Cook (1910) 
Schonfeld (1925), 0rosi-Pal (1966b) 
Donhoff (1858), Assmuss (1865), 

Buttel-Reepen ( 1925), 0rosi-Pal 
(1966b) 

Donhoff (1858), Assmuss (1865), 
Buttel-Reepen (1925) 

0rosi-Pal (1966b) 
Cheshire (1888), Hempsall-Herrod 

(1931), Mace (1976) 



Holland 
Hungary 
Ireland 
Italy 

Schmitz (1914} 
Orosi-Pal (1966b} 
Hillyard and Markham (1968} 
Donhoff (1858), Assmuss (1865}, 

Pender et al. ( 1925}, Pender 
( 1926), Orosi-Pal ( 1966b) 
Leporati (1974} 

Orosi-Pal (1966b} 
Orosi-Pal (1966b) 
Orosi-Pal (1966b) 
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Netherlands 
Poland 
Rumania 
Soviet Union 

Spain 
Yugoslavia 

Denhoff (1858), Alex e yenko and Bakai 
(1958a, 1958b), Beliavsky (19 29 ) 
Orosi-Pal (1966b), Smirnov (1970) 

Gil Collado (1932) 
Orosi-Pal (1966b) 

--------------------------------- ---- ----------------
North America United States 

Tew (1976) Alabama; Houston Co. 
Del a war e ; Castle, Kent 

and Sussex Co. Bowman (1976} 
Illinois Alfonsus (1932), Corrington (1951) 

Maryland Cory (1935), Corrington (1951) 

Maryland; Allegany Co. Argo (1926) 
Maryland; Baltimore Co. Argo (1926), Lindner (1970) 
Maryland; Carroll Co. Argo (1926), Lindner (1970) 

Maryland; Frederick Co. Lindner (1970) 
Maryland; Howard Co. Lindner (1970) 
Maryland; Montgomery Co.Cory (1935) 

Maryland; Prince 
George's Co. 

Maryland; Washington 

Argo (1926) 
Co.Argo (19 26}, Cory (1935), Lindner 

Minnesota; Blue Earth 
Co . 

(1970} 

Argo (1926), Cory (1935}, Corrington 

(1951} 
Argo (1926) 

New York; Monroe Co. 
North Carolina; Wake 
Ohio 
Pennsylvania 
Pennsylvania; 

Co.Caron (1976) 
Corrington (1951) 
Clarke (1970) 

Cumberland Co. 

Pennsylvania; Franklin 
and Juneata Co. 

Tennessee; Blout Co. 
Virginia; Clarke, 

Fauquier, Frederick, 
Loudoun and 
Warren Co. 

West Virginia 

Argo (1926), Alford (1928}, Steinhauer 

(1977) 

Collison (1977) 
Kerr (1977) 

Powers (1976) 
Corrington (1951} 



We s t Virginia; Berkeley 
Co. 

We st Virginia; 
Jefferson Co. 

West Virginia; Kanawha 
Co. 

Wisconsin 

Peairs (1929) 

Stone (1970) 

Montgomery (1976) 
Alfonsus (1932) 
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-----------------------------------------------------------

Argentina 
Brazil 
Trinidad and Tobago 
Venezuela 

South America 

Wolffhugel (1910), Bregante (1972) 
Miranda Ribeiro (1905), Ronna (1936) 
Lawrence and Mohammed (1974) 
Stejskal (1967a), Shuttleworth 

(1977) 
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co loni es at Uniontown, Carroll County, Maryland where 

Mr. Rockward Nusb a um, a l arge commercial beekeeper in 

Maryland, sent b ee lou se spec·mens taken fro m his bees to t h e 

Bureau of Entomology . He claims to have obser v ed the insects 

at least 5 years ea rlier without knowing what they were (Ar go , 

1926). 

Braula has b en found in a tota l of 1 2 states to 

date (T able 1). It seems lik e ly that th e bee louse is 

present in other sta t es but w lack s uch r e cords only be­

cause no on e ha s look ed for it. 

Spread of Braula 

Th e bee lous e i s spread to other colonies by bee­

keeper tran s fer of br ood combs from one colony to another. 

Also, lic e may b e tran s m· tt e d fro m one hive to anot h er by 

robber be es , driftin g bes and in swarms (Alfon sus, 1932; 

Atakishiev, 1971; J ea n-Pro st , 1972). 

Dama ge 

Th ere is di sagreem nt a s to the amount of dama ge 

caused by the b ee lou se . Clause n (1 940 ) and Frank (19 69 ) 

felt Brau l a causes littl e o r no harm to honey bee colonies. 

Others such as Assm u ss (186 5 ), Skaife (1921b), Arnhart 

(1924) and Phillip s (19 25 ) belie v ed Braula b ecame harmful 

only if found in l arge numb r 

and Dell Pozo and Sc hop floche 

in the hive. Smirnov (1970) 

(1974) reported that infected 

co loni es are mor pron e to dise~se than noninfected co loni es . 



Phillip s (1925) a nd Smirn ov (1970) b e li e v ed that 

Braul a occured in colonies that are no t properly hou se d a nd 

manage d. Kramer a nd Th e il e r (1913) s tat e d that Braula 

b ecame a problem only in poor season s. Shu tt l e worth (1977) 

f o und t h e b ee lous e a probl e m only if a colony became weak. 

Most investigators a g r ee that th e b ee lou se does no 

g oo d an d ma y be h a rmful to so me ex t en t to b ee colonies. Th e 

import a nc e of Braul a to th e b ee k ee p e r d e p e nd s on wh e th e r or 

not a hon e y crop is dir ec tly or indir ec tly a ff ec t e d by th e 

insect. Any lo ss to th e b ee k ee p er co mes e ith e r through the 

effec t o f Braula on a dult b ees , or throug h the e ff e ct of 

tunn e l s in capp e d hon e y mad e by th e larva e . 

Dama ge to Adult Bees: Bee li ce c onstantly di s t u rb 

bees (S t e j s kal, 1967b; Biri, 1974) a nd s t ea l food that would 

Otherwise be u se d by th e adult bees or f e d to th e brood. 

Howe v e r, since only l or 2 lic e are usually found on workers , 

th e amount of dam age c a us e d t o individual bees i s minim a l 

(H e mpsall-H e rrod, 1931; Le porati, 1974). Braula tend to 

mi grate to qu ee n b ees durin g th e fall of the y ear a nd in­

f es t e d qu ee ns with~- c o ec a r e c e iv e l ess food (At ak i s hi e v, 

1971) se riou s ly di stur bin g th e ir egg l a yin g ability 

(H e mp sa ll-H e rrod, 1931; Alfon s u s , 1932; Al exe y e nko a nd 

Bakai, 1958a; Smirnov, 1970). In so me cases lic e may ca u se 

supersedure of qu ee n s (Cory, 193 6 ) or cau se them to perish 

from ex h a u s tion (A ssmu ss , 1 865 ; Arnh a rt, 19 24 ; Alfon s u s , 

193 2 ; Al e x e y e nko and Bak a i, 1958b ; Smirnov, 1970). 

In a s tudy by At a ki sh i e v (1971), 5 0% of the b ees 
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in 25 colonies wer e infested with be e lice. Individual 

workers had up to 4 lice each while queens had up to 36 lice. 

The total number of eggs found daily in the apiary fluc­

tuat ed from 275 to Ll25. In another apiary pr e viously in­

fested with B. caeca but d e -lous e d with ph e nothiazine, the 

numb e r o f eggs ran ge d from 1,4 0 0 to 3,2 0 0 . 

Dama ge to Hon e y: Tunn e ls produced by the larvae of 

Braula caeca disfi g ure the surface of capped hon e y. Cappings 

are also wea ken e d due to the tunnels. Wh e n r e moved from 

th e colony, honey absorbs atmospheric moisture throu g h the 

tunnels, becomes watery and the honey percolates through 

anct trickles over the face of th e comb (H e mpsall-H e rrod, 

1931; Cory, 1935). 

In th e production of section honey, injury by larval 

tunnels causes consid e rable dama ge (Alfonsus, 1932; Hillyard 

anct Markham, 1968) and oft e n makes it unfit for sale 

(Nol an , 1926; Hempsall-H e rrod, 1931; Cory, 1935). Cory 

(19 35) felt it doubtful wheth e r a produc er of extrac ted 

hon e y ne e d b e v ery concerned with the presence of Braula 

tunnels in cappings. 

Control 

There hav e be e n considerabl e ef forts in d eve lopin g 

Prophylactic and r e me dial measur es to rid hon ey be e colonies 

of bee lice. Most control me asur es are aimed at destroy­

in g adult Braula; howev e r investigators have attempted to 

destroy the immature stage of th e pest as we ll. Smirnov 

(1970) made note of the fact that where lic e are a problem 



all pos s ibl e prophylactic and th e raputic me a s ur e s must b e 

e mploy e d to k ee p honey b ee coloni es fr ee of b ee li ce . 

Control of ad u lt Braul a co e ca 

2 5 

Early control me thods we r e aim e d at de s troying adult 

Bra ula on bees , es p e ci a lly qu ee ns. Cook (1910) f e lt th e 

0 nly wa y to r e mov e li ce from qu een s wa s to r e mov e th e m 

With a knif e , sci ssors or forc e ps. Arnh a rt (1 923) r e comm e nded 

Us in g a s mall point e d s tick dipp e d in hon e y to r e mov e 

~ra ula. Lic e we r e al s o r e mov e d from qu ee n s with a s mall 

fin e bru s h moi s t e n e d with hon e y (Smirnov , 1970 ; Atakishi e v , 

1971) or alcohol (Smirnov , 1970). 

Ea rly c ontrol me thod s for e ntir e coloni es includ e d 

s mokin g b ees with saltp e t e r or Ly c opodium ( Boi se , 1890 ) . 

Th ese mat e rial s not only cau se d lic e to f a ll off th e ir 

ho s t s but a l s o r es ult e d in st u pifi e d bees . Th e u se of oil 

of turp e ntin e on a cloth ( Ho mme ll, 1919) or inc e ns e powd e r 

(Cl e me nt, 1905 ) plac e d on th e bottom board was a l s o s uppo se d 

to kill lic e. 

Another control me thod e mploy e d wa s to op e n infe st e d 

co l oni e s in th e e v e nin g and s prinkl e or s pra y th e b ees 

thorou g hly with dilut e hon e y (annonymou s , 19 2 3; Nicholls, 

1932 ) . In cl e anin g up the h o n e y th e b ees s uppo se dly r e mov e d 

th e Braula . 

Tobacco Smok e : Be rtrand (1904), Bauti e r (19 2 6), 

He mp s all-H e rrod (1931 ) ,_ Ataki s h i e v (1971 ) and De l Pozo and 

Schopfloch e r (1974 ) r e comm e nd e d th e u se of tob a c c o s mok e 

on qu ee n s infes t e d wi th Braul a co e c a. Infes t e d qu ee n s we r e 
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r e mov e d from coloni es a nd s mok e d ge ntly. Thi s caus e d 

s tu p e fi e d Bra ul a to drop off aft e r which th e y we r e d es troy e d. 

S inc e th e qu ee n s coll ec t mor e lic e wh e n r e turn e d to th e hive , 

it wa s r e comm e nd e d that remova l and s mokin g of t h e qu ee n s 

b e r e p e at e d. 

Phillip s (19 25 ) point e d out that s mokin g a qu ee n 

With tob a cco s mok e ma y cau se th e b ees to ball h e r wh e n 

s h e is r e turn e d to th e hive . Ata k i s hi e v (1971) s u g g este d 

re i ntro d ucin g qu een s in ca ge s or s me arin g th e m with h o n e y so 

th e y will b e ac cept e d . 

Tobacco smok e ha s a l s o be e n r e comm e nd e d for us e in 

d e lou s in g e ntir e coloni es (Cowan, 1911; He mpsall-H e rrod, 

1931; Ar g o, 19 32 ; Smirnov, 1970). Som e a uthor s (D e l Pozo 

anct S chopfloch e r, 1974; Biri, 1974) s till pr e f e r this 

me thod althou g h it is th e opinion of Ve lickov (1963a), 

Ataki s hi e v (1971) and Le porati (19 7 4) th a t b e tt e r control 

me thods ar e a vailabl e . 

Smirnov (1970) su ggested fumi gatin g with tob a c c o 

s mok e in th e e v e ning. Be for e fumi g ation , s pa re combs ar e 

r e move d from th e hive s o th e r emainin g fr a me s c an b e 

arr a n ge d mor e s pars e ly in s uch a way that b ees s itting on 

0 n e fr a me do not touch th e bees on a dj a c e nt fr a me s. Th e 

bottom board is cover e d with pap e r . Tob a cco s mok e is dir e ct-

e d into th e e ntranc e of th e infes t e d hiv e . Th e colony is 

clo se d and th e s mok e k e pt in th e hiv e for 3 to 5 minut es , 

aft e r which th e hiv e i s op e n e d and v e ntilat e d. Th e p a per on 

th e bottom board now containing b ee lic e i s r e mov e d a nd 

burn e d. Fumi g ation s hould b e r e p ea t e d in 3 s uc cess ive d a y s 



a nd r e p ea t e d e very 10 da y s until all lic e ar e d es troy e d. 

Lepo r a ti (197L1) r e p o rt e d t o b a cc o s mok e i s currently 

th e mo s t c ommon me thod of c on trolli ng Braul a i n I t a l y. He 

r e c o mm e nd e d a 3 0 s econd s mokin g with tobac co . S inc e th e 
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s mo k e do es not kill Bra ula s om e m2 y rea tt ac h th e mse lves to 

b ees if n o t r e mov e d a ft e r tr e atm e nt . F o r thi s r e a s on, 

Le por a ti f e lt t o bac co s mok e ca nnot b e consid e r e d a n e ffici e nt 

ma t e ri a l for c ontrolling Bra ula. 

Wh e n s mokin g colon ies with tob a c co , t h e b ees b ec om e 

quit e d e morali ze d a nd roar loudly (Ar g o, 193 2 ). 

Naphthal e n e : Naphth a l e n e h as bee n u se d to d e lou se 

bee c ol o ni es (Cl e me nt, 190 5 ; Ludwig , 190 6 ; Homm e ll, 1919; 

Bir• 
l ' 1974). 

Smirnov (1970) r ec omm e nd e d pl ac in g 10 t o 2 0 g of 

n a pht ha l e n e on a piece of ga uz e pl a c e d on a pi e ceof p a p er 

0 n th e bot t om bo a rd of th e hive in t h e e v e nin g . Crac ks in 

th e h i vea r e plugge d a nd th e hiv e e ntr a nc e i s r ed u ce d. Th e 

n a phth a l e n e s hould b e remov e d in th e morni ng and th e p a p er 

With f a ll e n b ee li ce burn e d. Th e tr e atm e nt s hould b e r e ­

P e at e d twic e and th e n r e p e at e d e v e ry 10 da y s until a ll lic e 

a r e d es troy e d . 

A variabl e amount of n a phth a l e n e is r ecomm e nd e d 

b eca u se of th e diffe r e nt qu a liti es of n a phth a l e n e s old . 

Do s a ge a lso d e p e nd s on a ir t e mp e rature ; wi th a hi g h e r t e mp e r­

a tur e , do sage s hould b e s om e wh a t r e d u c e d . 

Ronn a (193 6 ) s u gges t e d th a t n a phtha l e n e p l a c e d in 

th e corn e r s of th e hiv e ca n pr e v e nt infestati ons of l ice by 

ac tin g a s a r e p e ll e nt. How e v e r , Za nd er (1 921) p o int e d out 



that n a phth a l e n e may not only di s lod ge Braula but may a l so 

dri v e b ees from th e hive. Baranichenko (19 38 ) reported 

naphthalene i s i ne ff ect ive a t temperatures below 15°c. 

According to Kra s nop e y a v ( 1936 ) naphth a l ene often c a u ses 
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poisoning of th e bees. At concentrations of 2 00 to 50 0 mg!m 3 

o f ai r, naphthal ene ca u ses n ear ly 10% o f the b ees to perish 

(Al exe y e nk o and Bakai, 19 58 b) . 

a b sorb s the naphthalene odor. 

Poltev (1948) reported hon e y 

Because of s u c h probl e ms Ve lickov (1963 a ) a nd 

Atakishiev (1971 ) oonsidere d naphthalene to b e un sa ti sfac tory 

for u se in controlling Braula c o eca in honey b ee colonies. 

Ca mphor: Smirnov (1970) r epor t e d camph or can b e 

used to control Braula in hon e y b ee co loni es, a lthou g h h e 

sta t e d that it i s l ess e ff ect ive than oth e r co ntrol me thod s . 

Ve lickov ( 1963 a ) a nd At a ki s hi e v (1971) reported camphor has 

not pr o v e d to b e very e ff ec tive. 

To treat hives with camphor, the bottom boards of 

hives are cover e d with paper a nd pieces of camphor 

we i ghin g 3 to 5 g , wrapp e d in c l ean ga u ze, are plac ed in 

t h e bottom of hives in th e e v e ning. Th e bee lice fall to 

the bottom at ni ght, and in th e mornin g th e y a r e destroyed. 

Tr ea tm e nt with camphor is repeated 3 s uc cess ive day s , e v ery 

10 day s until all li ce are killed ( Smirn ov, 1970). 

Ph e nothi az ine (thiodiph e nyl a mine k Chukanov (1963) 

found that lic e could b e destroyed with phenothiazine. 

Ve lickov (1963a , 1963b) r eco mm e nd ed wr app in g 3 g of pheno­

thiazine in a pi ece of pap er a nd placing it in a hot s mok er . 

When white s mok e b eg in s to come out of the smoker , 2 co l oni es 



of b ees s hould b e smoked s imultan e ously throug h hive e n-

trances . During 30 seconds, 30 puffs of smoke are g iven to 

the first colony a nd then to th e second on e ; then 20 puffs 

are g ive n to the first colony follow e d by the seco nd. 

Smoke d li ce fall off th e bees and perish. 

S t ejska l (1965) obtained goo d r esult s using 

Ve li c kov ' s r ec omm e ndation s exce pt he a dminist e r e d 40 total 

s mok e puffs to colonies. 

Atakishi e v (1971 ) r e comm e nd e d 8 g phenothiazine with 

40 to 50 seconds of s moke to coloni es . Aft er t re a ti ng 3 

co loni es , 3 0 addi t ional puffs o f s mo ke were a dmini s t e red 

and colony entrances clos e d for 10 to 16 minutes. 

Leporati (1974 ) suggested usin g 3 g of ph e nothiazine 

to tr eat 2 or 3 colonies. Coloni es are g ive n 2 0 puffs of 

s mok e in 30 second s or if th e r e is a h e avy infesta tion, 30 

Puffs of s moke may b e g iv e n. Aft er tr ea tment th e hive e n­

trance i s k e pt closed for 15 to 2 0 minut es. 

Fumigat ion of colonies with ph e nothiazin e i s per­

for med in the evening to prevent robbin g that might occur. 

Best r esults are obtained wh e n the a ir temperature i s b e twee n 

10 and 15°c ( Ve lickov, 1963a, 196 3b). At temperatures 

above 26°c th e effect of the chemical is considerably r e ­

duc e d ( Smirnov , 1970 ) . For best results th e s mok e r should 

hav e a piece of tub e attached to insure that th e s mok e e nt e r s 

the hive. 

Accordin g to Smirnov (1970), ph e nothiazin e is th e 

most ef f e ctive of all chemical control agen t s against Braula. 

Tsi vilev (1968 ) , Smirnov ( 1970 ) _a nd Le porati (1974) ad vi sed 
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th a t co l on i es mu s t b e tr ea t e d 3 d a y s i n a r o w with ph eno­

t h i az in e . Tr ea tm e nt i s r e p e at e d e v e ry 10 d a y s until li ce 

v a ni s h. Smirnov (1970) adv o cat ed th e r e mov a l of 1 or 2 

fr a mes from th e hive and s aid th e hive s hould b e ti g htly 

c l ose d for 10 minut es followin g fumi ga tion. 

Fumes from burnin g ph e nothia z in e s how n o notic e ­

a bl e toxi c e ff ec t s on b ees or b ro od in hon e y b ee co loni es 

(V e licko v, 1963a , 1963b; Boldyr e v, 1964; Smirnov, 1970). 

It do es h a v e a n a rcotic e ff e ct on b ees ma kin g th e m s lu gg i s h; 

h o we v e r, th e y r e turn to normal af ter se v e ral minut es of 

fr es h a ir ( Smirnov, 1970). 

Th e b es t tim e to treat with ph e nothi a zin e i s in 

April , May and th e b eg innin g of Jun e in th e Sovi e t Union . 

Th e tr e atm e nt s ar e l ess e ff e ctive in Oc tob e r and Nov e mb e r 

du e to l o we red air t e mperatur e s (Atakishi e v, 1971). 

Folb e x (chlorob e nzilat e ): Acc ordin g to S te j s kal (1967b), 

Kulikov r e port e d that folb e x al s o i s u se ful in d e lou s in g 

c oloni es . S trip s th e d e pth of fr a mes and 3 cm wid e a r e 

moi s t e n e d wi th folbex a nd s u s p e nd e d b e twee n th e upp e r 

comb s of th e hiv e (1 s trip b e tw ee n eac h fram e ). Th e hive 

e ntra nc e is then clo se d for 1/ 2 hour. Lic e dr o p from b ees 

a nd p e rish whil e no injury t o a dult b ees , l a rvae or eggs 

ha s b ee n obs e rv e d. 

Smirnov (1970) r e port s a s li g htly d iffe r e nt me an s 

of u s in g folb e x. In thi s tr e atm e nt se v era l fram es a r e 

r e mov e d from a hiv e and 2 or 3 cardb o a r d s tr ip s of folb ex 

e v e nly s u s p e nd e d in th e r es ultin g s p aces a r e burn e d. A 
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piece o f polyethylene or similar material i s pl aced a t the 

hive top under th e co v er and the hiv e ent r a nc e i s closed 

for 30 minut es . When n ecessa ry, treatments are r·epeate d at 

5 , 1 2 and 21 day intervals until lic e a r e e radi ca t ed. 

Folb e x should not b e u se d a ft e r Septemb e r becau se 

qu e e n lo ss ha s b ee n observ e d when colonies are treated in 

t h e fall ( Smirnov, 1970) . 

Thymol: Al exe yenko and Bakai (1 958b ) a nd Volcin schi 

(1964) s u gges t e d u s in g thymol for fumi ga tion of b ees with 

lice. How e v e r Ve lichkov (1963) and Atakishi ev (1971) found 

thymol unsati sfactory b eca u se of its toxicity to b ees . 

Smirnov (1970a) r e port e d thymol wa s l ess e ff ec tiv e in tr ea t­

ing colonies th e n folbex. Thymol is u sed in do ses of 6 0 to 

100 g p er colony. Durin g fumi g ation, hiv es are ti g htly closed 

for 2 to 3 hours after which th e li ce are gath e r e d on pap e r 

placed in th e bottom of th e hive. Th e tr ea tm e nt i s repeated 

3 s ucc ess iv e day s at 10 day intervals ( Smirn ov , 1970). 

Te dion: Atakishi e v (1971) list e d tedion as a 

modern dru g for the control of Braula caeca. 

ga v e no d e tails regarding its u se . 

How e v e r h e 

Other chemicals : Al e xey e nko and Bakai (19 58a ) 

c onducted laboratory t es t s to d ete rmin e th e insecticidal 

activity of 14 et h e r s and este rs, c hlorob e n ze n e, c hloroform, 

c hloramine B, e thyl bromid e, th e herbicides 2, 4-DU and -DU 

and thymol against Braula. Th e volatil e s ubstances of hor se 

radish (Cochl earia amoracea) ga rli c (Allium sati vum) a nd 

s umm e r savory (Satureia hort e n s is) wer e a l s o tri e d a ga in s t 

b ee lic e. Various co nc e ntration s of these s ub s tanc es w r e 



t es t e d and compar e d to n a phtha l e n e . Results s how e d th a t 

thymol h a d th e b es t in se cticida l action again s t Br a ula in 

c onc e ntrations of 2 00 to 500 mg lm 3 of a i r. Bees we r e not 

aff ec t e d. Thymol how e v e r i s mor e toxi c to lic e than naph­

thal e n e . Chlorom e thyl-ac e t a t e (5 to 10 ml/m3 o f a ir) and 

th e vol a til e s ub s tanc es of hor se - ra di s h ( 2 00 t o 5 00 ml/m 3 

of a ir) a l s o s how e d toxic e ff e ct s on Braul a ; how e v e r hi g h e r 

c onc e ntr a tion s a nd prolon g ed ex po s ur es we r e toxi c to th e 
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bees a s we ll. Le s s to x ic action on Braul a was not e d for 

a dipodim e thyl es t e r (50 ml/m 3 of a ir), cinnamalisoamyl es t e r 

(20 ml/m
3 of air), h e rbicid es 2, 4-DU and -DU (100 to 1 5 0 

mg /m
3 of air), a nd chlora min e ( 2 00 mg /m 3 of ai r ). Th e r e -

mainin g s ub s t a nc es t es t e d we r e not toxi c e nou g h to kill 

l ic e and mo s t r e nd e r e d narcotic a nd toxic ac tion o n b ees . 

Control of Immatu re form s of Bra ula 

Mec h a nic a l Control: Cory (19 3 5) r e port e d that in 

badly infes t e d a pia ri es , th e b es t proc e dur e fo r comb hon e y 

Produc e r s i s to e xtra c t all hon e y and r e nd e r out th e wax 

in th e fall of th e y e ar thu s d es troyin g b ees a nd lic e . 

Aft e r thorou g hly sc r a ping a nd s t e rili z in g hives o n e s hould 

s tart n e w th e followin g sprin g with p a cka ge b ees th a t ar e 

fr ee of b ee lic e . 

Vidano and Canton e (197 3 ) s u gges t e d unc a ppin g seal e d 

honey wh e n Braula larva e are pr esent . Ma ny b ee k ee per s 

Pra ctic e this control mea s ur e whil e e xtra ctin g hon e y. 

Smirnov (1970) r e port e d that c app e d h o n e y co nt a in i n g Br a ula 

immatures c ould b e h ea t-t rea t e d by s pra yin g comb s with hot 



water betwee n 70° and 90°c or by flame-treatment with a 

blow torch held at a distan ce o f 35 to 40 cm. 

is quickly pas se d o v er th e co mb' s surface. 

The flame 

Chemi cal Con tr o l: Be liavsky (19 29 ) found that 

fumigation of co mb s with car bon disulfide or formalin 
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killed Braula coeca larva e a nd pos s ibly eggs. Smirnov (1970) 

advocated treatin g brood co mb s from infected colonies with 

car bon disulfide or formalin e ve ry 3 weeks. Combs should be 

placed in tightly c lo se d hiv e bodies and fumigated several 

times at a rate of 5 0 g of s ulfur/ c m3 , When disinfecting 

with formalin, combs in a c l osed box should be spraye d with 

a 4% solution at a t e mp e r ature of not less than 20°c and left 

for 4 hours. Comb ca n al s o b e treated with fumes of boiling 

formalin. 

minutes. 

The vapor is dir ected into a bo x with comb for 30 

Temperatur es s hould nJt exceed 55°c. The odor of 

formalin is remov e d by wa s hin g the co mb s with water and 

drying them in open air or by s )rinkling the com b s with 

ammonium hydroxide. 

Smirnov (1 970) found that the gas methyl bromide or 

a mixture of ethylene oxide and methyl bromide effecti v ely 

killed Braula. A single tr e atment g iven in a closed chamber 

using methyl bromide at 8 0 g/c m3 or a mixture of ethylene 

oxide and methyl bromid e at 50 g/cm
3 

gives effecti v e results. 

The Relation s hip of Braula to Similar Organisms 

The b ee lous e is tot a lly dep e ndent upon the honey 

bee for its existence. Burg e tt (1 971 ) des c ribed the bee 

louse as an inquiline of th e hive or a " guest in the house." 



Braula tr a n s mit s no bee di seases s o far as is known and is 

not a predator as wa s on ce believed. How ever Braula do es 

not find th e b e a willing conmi ssariat, since its host 

tri es to rid its e lf of th e unw e lcom e g u es t by sc rapin g it 

away with its l egs (H e mp sa ll - Herro d, 19 31). 
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Th e b ee louse was once thought to b e associated with 

th e Dipteran family Phoridac , du e to it s superficial rese m-

blanc e to Th a umatox e na. Th re are s om e s imilariti es . 

Bo th insects live in th e d a rk, th e y are e pizoic and both 

live und e r v ery uniform envi onm enta l co ndition s ; in on e 

cas e in th e n es t of the b ee hive and in the othe r case in 

the n es t of t e rmit es (Imm s , 1942). Th a umatox e n a i s s imilar 

to Braula in that it h as lost its win gs and i s ho s t speci fic . 

Phoridae larvae live as scaven gers of commens a l s in th e nest 

of ants , b ees , wa s ps a n d termites (Oldroyd, 1964). Phorids, 

lik e Brau la, a r e un a bl e to suck blood from their hosts. 

Metopina pachycondyl ae lives on the larvae of th e ant 

Pachycondyla harpax where i t stea l s food brou g ht by work e r 

an t s to fe e d t h e larvae . 

Two Dipteran fa mil ies , Streb~idae and Nyct er ibida e , 

are e ctopara s ite s of ba t s. Th se are win g l ess , sma ll, 

s piderlik e insect s similar to th e bee louse. 

The fly fa mily Hipp obosc id ae , or lou se fli es , also 

includ es win g l ess form s li k Braula. These ar e th e only 

flies lik e ly to b e found living on bird s . Th e s h ee p k e d, 

Me lophag u s ovinu s L . is a fair ly common wingless lou se fly. 

It is 4 tim es as lon g as the b ee lou se , has a r edd i s h brown 

flatt e n e d b ody similar to B aul a and is a parasite of s h eep 



(Oldroyd, 19 6 4; Borror and DeLo n g, 1971) : 

Th e in sect ord e r Mallophaga , or che win g lic e , are 

s ma ll, usu a lly flattened, win g l ess ex t ernal paras ite s of 

birds and mammals. Unlik e b ee lic e , th ey hav e c h e win g 

mouth parts and fe e d on bits of hair , feathers or skin of 

their host . Th e y ar e s imilar to Braula in that the tran s­

mi ss ion from on e ho s t to another usually oc c ur s wh e n 2 

hosts co me in contact. Also th ese lice ar e unabl e to s ur-

viv e a way from th e host and most are quite host s pecific 

(Borror and DeLon g , 1971). 

Th e s uckin g lice of th e in sec t order Anoplura, are 

sma11 , win g l ess , ex ternal parasites that f ee d by s uckin g 

blood. Anoplurans are parasite s of mammal s a nd a r e ho st 

s p ec ific lik e th e be e louse. Some of th ese in sec ts are 

important v e ctor s of disea se (Borror and De Lon g , 1971 ) . 

Th e r e are 2 ex t e rnal mites that live in some what 

s imilar situations as the b ee louse. Varroa jacobsoni 

(Oudeman s ) and Tropila e laps clareae (Delfinado and Bak er ) 

are s imilar in s iz e to Bra ula coeca and are found in hon e y 

be e colonies. However unlik e th e be e lou se , th e y are 

Para s itic on living or d e ad larvae, pupa e and adult hon e y 

b ees . Th ese mite s lay th e ir eggs in cells of larvae ju s t 

b e for e they are capped. Nymphs f ee d on pr e pupa e or pupae 

killin g the brood or causing deformed b ees to e merge. 

Unlik e Brau l a, adult mal es a re fr ee living on the combs of 

th e hive whi l e f e mal es attach th e mse lves to b ees fe e din g on 

ha e molymph . Adult s are able to mov e about very quickly 
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on bees in a manner similar to Braula (Gochnauer et al., 

1975; Shabanov et al., 1978; Shimanuki, 1977). 
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CHAPTER III 

MATERIALS AND METHOD S 

Maryland Surv e y for Bee Lic e 

A s urv e y for bee lic e in hon e y b ee c oloni es in 

Maryland wa s c onduct e d during th e a ctive sea s on of 1976 . 

Coloni es we r e e x a min e d for the pr e s e nc e of lice durin g r eg ­

ular in s p e ctions of hives condu c t e d for th e Ma ryl a nd De part-

me nt of Ag ricultur e Apiary Insp e ction se rvi ce . Th e author 

alon g with th e h e lp of fiv e r egional in s p ec to rs a nd th e 

chi e f api a ry in s pector condu c t e d th e s urv e y . 

Ob s ervations we r e mad e for th e pr e s e nc e of adult 

b e e lic e on hon e y b ees or for th e di s tinctive tunn e l s mad e 

by b e e louse larva e in the cappings of seal e d honey. 

Bee Lou s e Host S e l e ction Tes t s 

La bo ra tory t es t s we r e c ondu cted to d e t e rmin e lou se 

host pr e fer e nc e for diff e r e nt a ges and c as t e s of hon e y b ees. 

Fiv e lic e were introdu ce d into cages c onta inin g 16 o r 20 b ees , 

d e p e nding on th e t es t g roup and r e pli c at e d 3 to 5 tim es . 

Aft e r a p e riod of 7 to 10 hours, b ees we r e e x a min e d for lice. 

Tes t c a ges we r e con s tru c t e d of a 1 .2 c m thi c k 

Plywood frame having int e rnal dim e n s ion of 2 .0 x 8 .0 x 14.0 cm 

With an ar e a of 22 4 
3 

c m . Upp e r s id es of c ages were c ov e r e d 

With nylon window s cre e n havin g a 5 .4 x 6 . 9 mes h p e r c m. 

Th e floor s of ca ge s consi s t e d of b ees wax c omb f o und a tion. 
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F O r con '' e n i ~ n c- 0 .• ca g e f , we r '.: p l a c 0 d on O . 3 ? c ni t . h i. ck t e mp e r e cf 

h a r db o u ~d h a vin c di me ns i o n s of 1 8 x 20 cm. I n t h e c e nter 

of th e cacc si d e , a 1.6 c m hole was bored in which a number 

5 cork wns pl a c e d. (Fi g ure 1). On e plastic queen cupl/ 

fill e d with 0.5 ml of que e n candy was placed upri g ht in 

the c e nt e r floor of each ca g e to provide food for the bees 

durin g the test. The qu ee n candy was a stand a rd mixtur e of 

inv e r t s u g ar and powd e red confection e rs su g ar in approx­

imately a 1:2.5 to 3.0 ratio (Laidlaw and Eck e rt , 1962). 

Tests were conduct e d without li ght in Precision 

Scientific Instrument Incub a tors ·Model 805.~/ A 2 00 ml 

beak e r o f water was placed in the _ incubators before the 

start of each test cycle to rai se the humidity to 60 to 

7 5% ab s olute huBidity . All tests were conduct e d at both 

reasons: 

Two t empe r atures were t ested for the followin g 

Kasc h ef (19 59 ) had d etermine d that lice collect 

Chi efly in the region of 24 to 27.5°C when s ubj e ct e d to a 

linear g r2dient of temperature. However, th e int e rnal 

temper a ture within ho n e y b e e colon ies is u sually abov e this 

temper a ture . Kaschef (19 5 9 ) found g reater nu mb e r s of lic e 

0 n nur se work~r be e s near the brood cells. Th e tempera tur e s 

Within th e broo d n e st of coloni e s fluctuat es fr o m a bout 

35°c in the cent e r to 31.8 ~ 3.5°c in the out e r areas. 

-------·----·-·--·- -- - --

!I n.c. Dani e ls a nd Company, Picayune , Mis s is s ippi . 

~ / P~ e ci s ion S c i e ntific Company, Chica g o, Ill i noi s . 
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Figur e 1. Ca g e for lou s e host s e l e ction t es t. 



In prep a rj_n s; for ea ch tr:st , tc.:-;t bees an d be es 

w i th l i c e we r c c o 11 e:: c t c d an d s tor E, d i . n c.1 !I in cu !> c1 t o r a t 

34 :!: l.s 0 c until needed . !3e'?.s were f e d queen candy in 

0.5 ml ·queen cups placed inside c ages and invert sugar syrup 

that was periodically placed on tile out3ide of cages. 

Lice wer e placed in test cages in th e following 

mann e r. He ads ~ere removed from worker bees havine lic e . 

If more than one 1 ouse was pr e sent on a .hec:dle ss worJ~er, the 

1 ice wei'e coa x e d on to ot .her headles s workers 1-:i th ou;::, lic e . 

Fi v e h ead l ess work er bees each with a louse we r e then intro­

duced into each test cage throu g h th e hole in the ca ~e side . 

Followin g the introduction, the time was recorded and the 

t es t p er i o d w a s j _ n i ti a t e ct by p 1 a c in g th e cage i n to th e 

incubator. 

A~ the completion of tests, ca ges wer e removed 

from the incubator one at a tim e . Be es were quickly isol a t ed 

from one another by placing 37 ml clear pl ast ic cups ov e r 

each b ee . The lo ca ti on of lic e and the numb er of lice per 

bee were recorded. Braula were list e d as either being 

0 n live test bee e3 , or lice that wer e on dead bees or 

0 ther locations, ~s being on the test cage . Each cage 1v as 

examined befor e subseque nt ra g es we r e r emoved from ih e 

incubator . The time was r ec orded after remov a l of each 

cage , 

A chi-squ are go odn ess of fit t e st was run for each 

test g roup . Pref e r e n ce fbr on e group cf test b ees ov e ~ 

anothci· w2.s consi clererJ sienj_fj __ can t 1:h c n t: h e prob 2.bility of' 

a random di ~tribution was 51 or l ess . 
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The following tests were conducted to determine louse 

host selection. See Table 2 for summary. 

Test I: Louse host selection between workers 

~ different ages. Lice were introduced into cages con­

t . . 
aining 20 worker bees of the following age groups: 5 work-

ers 30 days old; 5 workers 15 days old; 5 workers 5 days 

Old; 5 workers l day old. 

Worker bees of known age were obtained by placing 

2 frames of emerging brood in separate cages in an in-

cubator at a temperature of 34: 1.5°c. One to 3 days 

after brood was placed in the incubator, wing marks using 

Testors~/ enamel paint were placed on newly emerged bees. 

1,200 bees were marked with white paint 29 days before the 

test, 800 bees were marked with yellow paint 15 days before 

the test and 500 bees were marked with gold paint 5 days 

before the test. Marked bees were placed in a one-story 

active queenright hive with free flight until the day of the 

test when they were collected for use. Sufficient one day 

0 1d bees were marked and placed in a cage a minimum of 

2 hours before they were needed on the day of the test. 

Test II: Louse h ost selection between young and 

~- Lice were introduced into cages containing 

lo young drones and 10 old drones. Young drones were be­

tween o and 5 days old, while old drones of flying age were 

6 or more days old (Oertel, 1956). 

ll The Testor Corporation, Rockford, Illinois. 



Test 
Date 

4- 1 9 - 77 
4- 19 - 77 
-------
8 - 22 - 77 
8 - 22 - 77 
-------
8 - 22 - 77 
8 - 22 -7 7 
-------
7 - 25 - 77 
7 - 25 - 77 
-------
8 - 22 - 77 
8 - 22 - 77 
-------
8 - 8 - 76 
9 - 4- 77 
-------
8 - 7 - 7 6 
9- 4- 77 
-------
8 - 8 - 76 
8 - 1 6- 77 

Test 
No . 

1 

I 5 
5 

II 

I II 

I V 

V 

VI 

VII 

VIII 

Table 2. Summary of louse host selection tests. 

5 1 5 

5 5 
5 5 

No. Tes t Bees 

a/ 
Worker Age-

30 

5 
5 

Ra n dom 

15 
15 

Forage.rs 

10 
10 

Drones 

Youn g Old 

10 
10 

1 5 
1 5 

15 
15 

10 
10 

1 5 
15 

1 5 
1 5 

10 
10 

Queens 

Virg i n 

1 
1 

1 
1 

1 
1 

Mate d 

1 
1 

1 
1 

0 
Temp. C 

2 5° 34° 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

No . 
Repl i-
c a tions 

5 
5 

5 
5 

5 
5 

3 
5 

4 
5 

5 
5 

5 
5 

5 
4 

---------------------------------------------------------------- -------- -- ---- --- --- --- ---
8 - 8 - 76 
9 - 25 - 77 

I X 

a/ Indicates age in days 

1 5 
15 

1 
1 

X 
X 

5 
5 

~ 
I\.) 

1 



'( o t I r I c: cl 1 • u n e s we r e o b ta in e d by p 1 a c ing 2 frames 

o r d I (11 1 l bro od and 1 fram e emergin g worker brood 

i it c1 .jt 11L' 1l' <.: 1; a; • ' :.nan incubator at 34 :!:: l. 5 °C 5 days 

Suffi c ient youn g drones were collected 

O ti t h e d i:.l y o r· t i1 • t e st and marked with r e d Tes tors enamel 

Pc.l int o n ',✓ i1 1 e; : ; ct l l e ast 2 hour s b e fore the test. 

<J I cJ d i 0 11 , •: we r e c ollected the day of the test 

b Y P l a c i_ n c; d 1 • () r I L ' t rap s o n th e fro n t o f s tr on g hon e y b e e 

CO Lo n i_, •:, . lnu 11, · . . we re c ollected and wings marked with 

blu e 'l'ct;\ o r· , ; c: ri;1 111 , l paint at least 2 hours before the test. 

Louse host selection between 

L.~ !.l Es cl 1· 0 11, · c_; ::J11 cJ ;, virgin or mated queen. Test III con-

4 3 

s j :s t e d o l' i 11t. 1·o ci1J(ing lice into cages with 15 drones between 

O a , 
ri a '..J du y ,_; u l d i:lnd l virgin queen 8 days old. Test IV 

co n ::s i_ s t c d u !' i1 1Lr· odu c ing lice into cages with 15 drones 0 

t o 2 d a y ::; o l d c.1 1H I 1 mated queen. 

'r' o u 11L, c.1 1 o r1e s we re obtained in the same manner as 

Virgin q u eens and all other queens 

u 8 e d i n L h j . ; ~; t u d y were obtained by rearing queens using 

f' o I I o 1✓ i n 1~ 111 o d i fie d Doo l ittle (1915) method: One day 

O Ld La rv c1 c \✓ <...: r c ;~; 1afted into commercial bee s wax queen cups 

L h o. t h a cJ Li c ,-• 11 p 1 · , -: vi o u s l y fa s ten e d to woo den c e 11 bas e s on a 

On e or 2 frames c ontaining 36 

g r a r , 
- L- Cd qu,~· e: 11 e e l Is e a c h were placed in a starting colony 

i mrn e u_iat e l y u 1· 1,, , r· grafting. Starting coloni e s consiste d of 

c i Lh c r· a qu c:c n I , ·:; .. colony with free flight or a clo s ed swarm 

b o x , rn c1 d E:: up L o 2 4 hours b e for e use. One day after qu ee n 

c e L ,. 
- J.~ l✓ c 1~1:: 11 I c.1c· c·c..i in a starting colony, th e y we re e ith e r 



re mov e d a nd pl a c e d in a qu eenri g h t fini s hin g co l ony a bov e 

a q uee n e xcl u d e r or l e ft in th e qu ee nl ess col o ny with fr ee 

f li g ht. S t a rtin g and fini s hin g c oloni es we r e f e d s u ga r 
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s yrup and wat e r in a 1:1 ration, by volum e , during qu ee n 

r ea rin g . Qu ee n c e ll s we r e plac e d in s ep a rat e c ages a nd s tor e d 

i n a n i n cub a tor a t 34 ~ 1 . 5°c unt i l n ee d e d . 

In th e lou se ho s t se l e ction t es t s , c ages with qu ee n 

ce ll s we r e provi s ion e d with qu ee n candy to provid e food for 

e me r g in g qu ee n s. Aft e r qu e ens e me r ge d, e mpty ce lls we r e 

r e mov e d and th e qu ee n s in se p a r a t e cages we r e plac e d in a 

qu eenri g ht hiv e abov e a qu ee n e x c lud e r until n ee d e d for th e 

tes t. 

Mat e d qu ee n s fo r Tes t IV were obta in e d by plac in g 

qu ee n c e ll s in ma tin g nuc s in s t ea d of pl ac in g th e qu ee n cell s 

in th e incub a tor to e me r ge. Tho se qu ee n s that s ucc ess fully 

ma t e d we r e u se d for t es t s a ft e r norma l bro o d was ob se rv e d in 

t he colony . All qu e en s us e d we r e l ess tha n 3 month s old . 

Tes t V a nd VI: Lou se ho st se l ect i o n b etwee n old 

dron es and a virg in or mated qu een. Lice we r e introduc e d i n t o 

cage s with 15 old dron es of flyin g age a t l eas t 6 to 8 d a y s 

o ld an d l v i r g in qu ee n 8 days old or l mate d qu een. Dron es 

an d qu een s we r e obt a in e d a s d es crib e d in Tes t II, III a nd IV . 

Tes t VII: Lou se host se l e ction b e tw ee n old dron es 

a nd fora ge r s. Li ce we r e int r oduc e d into c ages with 10 old 

drone s of flyin g age at l e ast 6 to 8 day s old and 10 'for age r 

work e r bees. Ac c ordin g to Ga ry (197 5 ) f oragi n g worker b ees 

a r e 14 o r mor e d a y s old . 



Old d~opes were obtained as de sc ribed in Test II. 

F O ra g i n g h on ,., y ·o e ,,, ~- .. ,, e r e b t · d b 

" ~ .-- • o c:. J. n e , ~ y c J. o s ing t 11 ~ en tr a 11 c e to 

a stron _g h' d 
- ive urin g the day and c o ll e cting r e turnin g for-

aei ng bees with an insect net. Foragers were caged and set 

until n ee d e d. 

Te s t VIII and IX: Lous e hos t selection between 

ra.r, do 
----..:..._-vrn 2 ge , l d · · t d 

- dor cers ~n a vir g in or ma .e qu ee n . Lic e w- ere 

introdu ced into cages with 15 random a ge workers and l virgin 

or 4 days old or 1 mated que en . 

Random age workers were obtained from a hive by 

'Sh 
aking bee s from brood frames into a cage. Collection of 

bees Wa s do ne on a cloudy day or either in the ea rly morning 

Or, 
eve n i ng wh e n f ew bees were fl yi ng . 

Virgin qu ee ns were obtained a s described in Tes t III 

except that queens were stored in an incubator at 34 ± 1.5°c 

Until they were ne e ded. Mated queen s were o btained as 

descr · o 
l . e d in Te st IV. 

~~Lou se Ho st Selection and Biology Fi e ld Te s t s 

Honey be e colonies were esta blished durin g July, 

Augu ~t 

J 

~ and Septemb e r, 1976 and April, May and une of 1977 . 

Colon· 

t t-

i es wer e pla ce d in doubl e nuc box es cons ruc ~ed fro m 

ha.ir~d epth s up e r s (Fi g ure 2 ) . The 16.8 cm deep s upers we r e 

fitted with 1 . 2 cm thick plywood dividers s o th a t 1 super 

hous e d 2 separat e colonies. Standard bottom board s were 

nioct1· r· · led to h a v e 2 . 2 x 10. 5 cm entrances at opp osite ends . 

1'i.,o 20 . 5 X 

O 3 t' . k t 

50.5 crri i nner cov e r s made from . crn · ,,ic · cmp-



Figure 2. Doubl e nuc box es for lou s e hos t 

selection and bio lo g y field t es t s . 
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,il a c c d over· ea ch n u c . A stand ard out er 

;> o f t h e do u b l e r; ,, c s . 

l':c;c. :-~ 11 , . 1· , .. i..'>i vcn 1 fr- c:1.me of brood, ex cep t on e which 

1·1~1 :; c i \' ( 11 r..> ri ) .'/ L/ : · 1·r ame of brood and 6 nuc s which werE: g iv e n 

Coloni es were stocked with 

Nu cs were g iv e n 1 or 

T o! . .::il f rames in ea ch nuc was 4. 

Co I u •·, j ,.c :.; 1i c 1·e made up du ring th e d a y, scre e n e d and 

•:: ovC' r! =l d .i : ; 1 ~t t icc.: of' 7 miles to th e Univ e r s ity of Maryl a nd 

Entrance s cre e n s were th e n r emoved . All 

c: 0 1 o n ·i , : E; 1., , • , · " L :i \' ,_, , 1 q u e e n c e l l s t h e s a me · d a y t h e n u c s we !" e 

L ~1 y i , ,. g q u , ' c 11 s for 6 nu cs we r e ob t a in e d f r o rn ::.: tan d a r d 

CC.>lvni,' :c; . U ~ , , '- ti : ; \J , r e ca g e d , . pl a c e d i n nu c ::; , 2. n d r c l e a s e d 5 

'.'. c· i·n :.:,n '.;O lic e we re introduc e d to e a c h nuc . 'fabl e 

Lic e we r e coll ec ted on b e e s th e day 

h c ru'. 2 i..ti ·.·y ·,; , , 1" ' 1,( •~dcd for introduction into nucs. Bees 

<> u g ar sy rup p l aced on th e out::;id e of' 

t. h c 

I.l< ., 1,• j_nt1 uc:uc tion cages \-_1e r e con s tr uct e d o r a 1 .. 2 c1;1 

\, ! ' :i c: l _· . I -· : , J. .\ , ; , , ~, , , · i · ,: 1•.· · t a v i n g internal d ime n s ions of' 2 . 0 x 8 . 0 



Table 3. Summa r y of bee louse host selection and biology fi e ld tests. 

Date Nucs 
Establ ished 

7 - 12 - 76 

8 - 18 - 76 

9 - 17 - 76 

4 -1 8 - 77 

No . of 
Nu cs 

1 
1 
1 
1 
1 
1 

2 
1 
1 
2 

1 
1 
1 
2 
1 
1 
3 
2 

6 
6 

No . Frames Placed in 

Br ood 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

0 .5 
1 

1 

1 

1 
1 

Necta r 

1 

1 

1 

1 

Honey 

1 
1 
3 
1 
3 
3 

3 
1 
3 
1 

3 
3 
1 
1 
1 
3 
1 
3 

1 
1 

Nucs 

Empty 

2 
2 

2 

2 

2 

2 
2 
2 

2 

2 
2 

Queen 
Condition 

Qu e en 
Cell 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

Mate d 
Queen 

X 
X 
X 
X 

No . Lice 

0 30 

X 

X 
X 
X 

X 

Introduced 

36 40 

X 
X 
X 

X 

50 

X 

X 
X 
X 
X 

X 
X 
X 
X 
X 

X 

..,.. 
0) 



5 - 15 - 77 

6- 23 - 77 

J 
3 

2 
2 

l 
l 

l 
l 

l 
l 

l 
l 

2 
2 

2 
2 

X 
X 

X 
X 

X 

X 

X 

X 

..,.. 
\.0 



x 14.o cm with n n area of 22 4 
3 

cm . The s .i.des of t.!10 cages 

we .... ,_, . 
•c cov erea wit h nylon wi n dow screen havin g a 5.4 x 6 . 9 cm 

rn esh . In th e cen t e r of the cag e side, a 1.6 cm hol e was 

b O l' e r! i n ,;,1 h j c 11 a n u rn b e r 5 co r k w a ::; p ]. a c e d ( F j _ g u re 3 ) . 

\i.'h en ne e ded bees with lic e were r em oved from the 

hol ding caee a n d i so lat e d s ingly under 37 ml pla s tic cups. 

Lic e ori bees were counted and then bees with lic e we re plac ed 

in lic e introduction ca ge s throu gh the hol e in th e c aee sid e . 

Cages cont aine d 1 plastic 0 . 5 ml que e n cup fill e d with queen 

candy and invert sugar syrup was p l aced 011 the c age sc re en to 

Provide food for th e bees . 

The l i ce introduction ca ges with the selected numb e r 

of bees and lic e were each placed in separate pape r· ba gs 

and transport e d to the nucs at th e Beltsville farm. Corks in 

cages wer e removed and r e placed with loos e fittin g grass that 

,.._," s ~ later slowly remov ed by the bees . Cages were placed with 

the hole upw a rd b e tween the center 2 fram es of the nucs . 

Identical lic e introduction c ages we r e pl aced in nucs 

that did not receive lic e . 

b ees without lic e . 

Cag es were stocked with 30 work e r 

Lic e i1it1•oduction cag es we re remov ed the day follow­

ing introdu ction if tho bees we r e released from th e c ages . 

Ir b eAs ~e r e st ill tr □ pp e d in the ca ge s, the Grass in th e 

h~l e wa s r emoved □ nd th e ca8e was removed th e n ext d~y. 

Nuc s we re o bserve d s e vera l times th e fir s t wee k aft e r 

e <• t b 
._, a 1 i s h tn en t c: n d th e n approximate ly onc e a week th e r ea fter 

for • th e remai n de r of tl1 e e xp e rim en t. Col o ni es we r e e xa min ed 
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Figure 3. Lou se introduction cage. 



f or- size , am o u n t . o f b r 0 o d , am o u n t o f capp e d ho ney , numb e :' 

O "" ~ louse l a rv a ). ~tJn n el s , t f 1· l f _ nurn)e r o ic e on r arue an d 

t ,, ,. e n umbe r of l J·_c,'"! n r•ese .... t o n th "' qu e
0

n 
- I · , • 11 ~ - • • 

An at temp t wa s 

·· o de t ermi r e lo u se host se l e ction a n d r e pr od u c ti o n 
m .. ~<1r. t . 

cy cles of th e b ee lou se . 

Durin g insp ec t ions of nu c s , colo ny popul at i on 

_ ,u . r a me s or pa rt s o · f ram es 

Was r ec ord e d a ~ th e nu mb e r o ft· f 

Th e am ount o f brood i n c oloni es was ~e ­

cord ed as th e u u.m b e r of half fr a me s cont a inin g a ny amou nt 

of bro o d. 
Ho n e y in coloni e s was estimat e d a s th e nu mb e r 

Off r ames o r p a rt s of f r ames fi l l e d with ca pp e d h o !! e y. 

Lou se l a rv a l tunnels we r e individu a lly c o un te d 

in ea c h hiv e . 
Wh e n f e w tunn e ls we r e pr esent an acc ur a t e 

c Oun t o f 1 a r v a 1 tun n e 1 s was ob t a in e d bu t ·co u ll t s ma d e 

Wh e n tunn e l s we r e a bund a nt are s om e what l es s a c cu ra t e 

in numb e r. 

The number of lice on wo rk ers and dron es on l 

ft· am e wa s d e t e rm in e d ct u ring t 11 e in s p e cti on o f eac h col o n y . 

Th e s e cond fr a me from th e c e nt e r divid e r of e a c h nu c wa s 
p rese n t 

U 
3 

<-' d ·1 
. d b d ( . 

· ¼1en cou n t in g lic e if it conta1n e r o o wn en 

:in roJ . · - .oni e s) an d b ees . 
Wh e n brood or bees wer e no t o n t h i~ 

f ha 
f 

• me anoth e r fr a me was us e d to d e t e rmin e th e numb er o · 

li ce prese nt. 

An at t-::) mpt was ma d e to l oca t e th e qu een in eac h 

nuc , c u rin g in s p e ction s , 
If found, th e qu ee n wa s pj_cke d up 

· i e r wi ngs a nd clo sel y e xa mi n e d fo r li ce . 
by l 
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Be~ Lo u~, e 1'1ovem er1 t on c a g ed Hon e y Be es 
- - ---·--------··-------· .. --·----~-··- - -

A total of 1,357 honey bees ha rbo rin g 1,39 2 bee lic e 

for · introdL.:ction into experim e ntal nucs were observed for 

the locati.on o f lice after caging. 
Bees contained l lou se 

each at th e s t a rt cf test s 
except approximately 10 bees which 

hact no 11· c e and 35 bees which harb o r ed 2 li ce ea ch. 

Bees with lice we re pla ce d in a holdin g c a g e with 

int e rn 1 . a dimensions of 3.6 X 10.6 X 10.6 cm . The s id es 

Oft he cage were 
cove r e d with a 20.3 cm me s h nylon 

screening. 

The h olding cage was fitt e d with a sliding top for introduc ti on 

Of b ees wj_ th l i . c e (Figure Lt} • 
several pla st i c que e n cups 

r· llled with 
qu een candy we re placed in the c age to provid e 

fooct for b ees . 

Side of the cage to provide food for bee s shortly befor e pl acing 
Invert sugar syrup was also plac e d on th e 

the ca ge in an incubator. 

Bee s with lice were collected betwe e n 10 A.M. and 

4 P.t1 Th e y we r e brought ba ck to th e lab and placed in an 

incubat or at 2
5 

or 
34 

~ 1.5°c. · Bees with lic e we re r emove d th e 

Bees we r e 

fo11 . owin g 

isolat e d 

day after a p e riod of 20 ~ 4 hour s . 

by pla c in g bees und e r 37 ml plastic cups and th en 

in g th e nu mber of lic e pr esent per bee . 
count. 

Coloni es own e d by Mr. Alvey Myers of My e rsvi ll e , 

Mar-yi c:J.nd i·.re r c obs e rv ec. dui~in g th·~ acti ve season between 

' l.976 and Jul y , 1977• All colonies in hi s apiary 
1'1a y 

barb ore ct bee J.:Lc e . 
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Fi g ur e 4. Lou se coll e ction a nd hold i n g ca ge . 



Co 1 on i c ,'.; w c r c o b s c 1" v e d c n cc c ,.,. c r y 2 t o 4 1,, c rc: k ~~ b c t w c- c: n 

l'ip r- i l and Oc tob e r o f 1 976 a nd b e t wee n Apri l and Jul y of 1 97 ? . 

Co l o .· · ., 
11 

l c ::; w e r e c x am i n e d f o !., th e n 1 '. s b e r o f 1 i c e o :1 1 r et n d 
O

rn 
brood 

f ram e and t h e 
n umb c r o f 1 i cc o n tb e queen ,;h en t h e qu ee n 

co uJ. d be fo und. 

Hive bees a nd for ag irig bees fr om r a ndo m c o l oni es 

\-Ji th b ee l i c e we r e s amp 1 e d for t h e p 1· 1:: se n c e o f 1 i c e on ce a 

mo n t h , , u u 1 y t I 1r o u g ':1 0 c t o b e r, l 9 7 6 a n d A P r i l t h r o 1J 8 h J t1 } y , 1 9 7 ? . 

Fora g iri e bee sampl es wer e tak e n by cl os i ng th e e n -

tranc es 
of col oni es a nd c oll e ctin g r e turni n g forag i n~ bees 

w· 1th a n i n sec t ne t. 
Th e e nd of th e net con tai ni ng t h e bees 

wa s p 1 · 1 , , ' , l t - " <-e u J.n a 2 . 2 1 buc< e . 
Bees we r e a n est h e ti zed wit h 

carbo~ d i ox id e a n d transf e rr e d to a c a r db oa rd co nt ai n e r. 

Hiv e b ee sampl es we r e obt a i~ ed b y r emo v in g a brood 

- with c lin g in g b ee s from th e hiv e t o be samp l e d. 
1~f t er 

fram e 

• u cer t ai n th e qu ee n wasn't 
present , s om e o f th e bees we r e 

ma\rin i:r . 

brn h .. s e d c f f .,1 i th a b e e b r u s h to ob t 8 in a P r o P e r numb c:1~ 
0 

f 

s ampl e bees on tti e f r a me . 
Th e fr ame wa s 

be r of li ce pr esent on b ees . 

gla ss ,, · oo ser va tion hiv e . 

exami n ed fni~ the nura --

Th e fr a me was th en pl ace d i n a 

Th e bees we r e a nes th etize d wi th 

cu r b o ri d i. 
0 

x i d e a n d P 
1 

a c e d in a o . L1 7 1· c a rd b o a l" cl con t r1 i n e r· • 

1976 b ee sa mpl es we r e pl ace d in a fr ee z e r to s t ar ve 

Sa wpl es we r e J e ft fro ze n unt i l exa.min2d . 
Sa mpl e 

to death. 
bees we r e i ndivi du n llY e xami n ed f or l ice and counted . 1 97 7 

bee sa mpl es we r e co ll e ct e d in c o n ta i ners th at "''c-re. f it ted 

Wi i-1 . .., 1 ,, J '> 
a • c. 

c m mes h scree n ·p l aced i n sj_ cle . 

c.> l e ,,r..ited 1 to;~ cm f r o r;1 th e co n tn i ner l)_ott.oms. 

We r d 11 d t 
1 

t rl 
e k ep t <1 t r oo m t c niper3tu r e a n a ::n, e ·o s~c:; i ve ·o ca tl 1. 



Dea d bees we r e r e mov e d a nd lic e th a t h a d f a ll e n und e r t h e 

sc r ee n we r e count e d a nd c o ll e ct e d. Sampl e b ees we r e s pr ea d 

o ut o n whit e p a p e r a nd a ny lic e ob se rv e d on th e p a p e r we r e 

co unt e d a nd c oll ec t e d. 
Sampl e bees we r e th e n c ount e d. 
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Hon e y b ee sampl es we r e coll e ct e d from a hiv e 

a pp a r e ntly fr ee from lic e at th e Univ e r s ity o f Ma ryl a nd campu s 

we r e 
a pi a ry to se rv e as a c ontrol. Five fora g in g b ee sa mpl es 

coll ec t e d with a n in sec t n e t from th e front of a c lo se d c olony. 

Te n lic e on 6 to 9 b ees we r e plac e d in s id e th e n e t whil e 

c oll e ctin g ea ch sa mpl e . Fiv e additional for ag in g b ee sampl es 

Sampl es we r e c ount e d 

had n o b ees with li ce plac e d in th e n e t. 

in th e s am e ma nn e r as durin g 1977-

Fift ee n hiv e b ee control sampl es we r e coll ec t e d. 

Te n lic e e ach on 4 to s be es we r e introduc e d to 10 sampl es 

b e for e a n es th e tizin g sampl e bees in th e g l a s s ob se rv a tion 

hive . Fiv e s ampl e s we r e counted in th e same ma nn e r as durin g 

1976 a nd 5 s ampl es we r e count e d as durin g 19 77- Fiv e a ddition-

a l · · · 1 1 
sampl es c c nt a inin g no add e d lic e we r e s im i a r Y c o unt e d. 



CHAPTER IV 

RESULTS AND DISCUSS ION 

Maryland sur~ey for Bee Lic e 

1,881 h oney b ee colonies wer e examined for bee lice 

2 Maryland ap iari es located in 20 counties during 1976 . 

in 2 7 

Thr e h e- undred-forty-three colonies in 76 apiaries from 11 

counties we r e found to harbor Braula coeca. 
Ann e Arund e l ' 

Carroll, Fr e d e rick and Washington counti es contained th e 

hi g he s t · T lt inf es tation l e vels of lice. h e re s u s of th e 

s urvey are pr esented in Tabl e 4. 

The s urvey indicat es a hi g h infe sta tion l e v e l in 

Maryl and honey b ee colonies. 
27.9% of all apiaries exa min ed 

contained lic e and 18.1% of the total colonies examined wer e 

49 .9% of the colonies 

found to b e infes ted with Braula. 

in a . piaries with lic e, were infest e d with bee lice. 

lllips (192 5 ) est imat ed that probably no more than 10% of 
Ph· 

Colonies in infested apiaries contained lice. How e v er it 

appears that onc e Braula b ec omes introduced into an apiary 

th
e b ee lic e spread to manY oth e r co loni es in th e same 

apiary. 

The occurence of lic e in b ee coloni es in th e 20 

counties sur v e y ed is probablY g r ea t e r than actually observed. 

Rea th 
sons lice may not have teen obs e rv e d wh e n e y wer e 

actuall y f 11 pr esent are as o ows: 

ct· lfficult to find in b ee co loni es unle ss th e y are numerous ; 

( 1) Adult b ee lice are 
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Table 4. Maryland bee louse survey by counties, 1976. 

No. 
No. o/o No. 

No. % No. o/o Colonies 

County Apiaries 
Apiaries Apiaries Colonies Colonies Colonies Colonies with Lice 

Examined 
with with Examined 

with with in Apiaries in Apiaries 

Lice Lice Lice Lice with Lice with Lice 

Allegany 16 0 0.0 203 0 o.o 

Anne Arundel 19 7 36.8 87 12 13.8 47 25.5 

Baltimore 37 4 10.8 234 7 3.0 37 18.9 

Calvert 1 0 0.0 3 0 0.0 

Caroline 3 0 0.0 83 0 0.0 

Carroll 6 6 100.0 31 13 41.9 31 41.9 

Cecil 3 0 o.o 95 0 o.o 

Charles 7 2 28.6 21 2 9,5 9 22.2 

Dorchester 11 0 o.o 99 0 0.0 

Frederick 10 7 70.0 77 65 84.4 74 87.8 

Garre tt 1 0 0.0 1 0 0.0 

Harford 34 9 26.5 266 21 7,9 122 17.2 

Howard 5 1 20.0 19 1 5.3 4 25.0 
Vl 
CP 



Montgomery 53 17 32.l 

Prince 33 8 24.2 

George's 

Queen Anne's 2 0 0.0 

St. Mary's 8 2 25.0 

Talbot 2 0 0.0 

Washington 15 13 86.7 

Wicomico 6 0 o.o 

Totals 272 76 27.9 

192 32 

131 12 

6 0 

34 5 

3 0 

237 173 

59 0 

1881 343 

16.7 

9.2 

0.0 

14.7 

o.o 

73.0 

0.0 

18.2 

75 

60 

11 

218 

688 

42.7 

20.0 

45.5 

79.4 

49.9 

Ul 

'° 



( 2 ) Ma ny colony in s p ec ti o n s we r e ma d e in th e s prin g wh e n 

so me c o l oni es h a d no ca pp e d hon e y. Durin g thi s t im e 

ies without ca pp e d hon e y would not h a v e a ny b ee l o u se 
co l o n · 
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h e ma in purpo se o c olony in s p Ec ti o n s 

l a rva l tunn e l s . (3) T f 

pr esenc e o ou ro o ; o en o nly a s ma ll 

was to c h ec k for th e ff lb d ft 

i o n o f c a pp ed hon e y was e xamin e d f o r l o u se l a rv a l tunn e l s. 
Po rt· 

Bee Lou se Ho s t Se l ec tion Tes t s 

La borat o ry t es t s we r e c ondu c t e d to d e t e rmin e l o u se 

h os t 
se l ec tion for diff e r e nt ages a nd cas t es of h o n e y b ees. 

Th e r es ult s o bt a in e d from Tes t s I t hr o u g h I X a r e p rese nt e d 

Ta bl e 5. 
Re cord s of eac h t es t a r e pr esent e d in App e nd ices 

I thr o u g h I X. 

in 

diff 
- e r e nt a ges. Lic e we r e randomlY di s tribut e d o n t es t b ees 

h e ld a t 25 0c whil e li ce pr e f e rr e d o n e day o ld work e r b ees a t 

Tes t I: 
Lou se ho st se l e ction b e tw ee n work e r s o f 

:::;..;.:....::..::.----- --- -

340c 
Th e diff e r e nt r esult s ma Y b e p a rtially e xp la in e d by 

hon e y b ee a ctivity. 

Hon e y b ees h e ld a t th e low e r t e mp e r a tur e we r e l ess 

a c tiv e tha n tho se k e pt at 3 40c . Thi s limit e d ac tivity o f 

b ees may h a v e r es ult e d in random distribu tio n of li ce . 

Pr e f e r e nc e for youn g b ee s wa s e xp ec t e d a nd f o llow s t h e 

r esult s of Ka sc h e f (1959 ) . 

Old d d ~ Bee lic e pre f e rr e d youn g r o nes ov e r o ld 
Tes t II: 

Lous e ho s t s e l e cti o n b e tw ee n youn g a nd 

Lice 

dron es a t both 2 5 a nd J4°C. 

Durin g th e t es t at 3 4°C th e r e was a hi gh mo r ta lity 

rat e amo ng dron es ; 
62

% of th e youn g dron es and 82% o f th e old 

dro 
n es di e d. At th e e nd of th e t es t onlY 24% o f th e li ce 

W- e r e on th e t es t bees. 

ManY o f th e li ce p re f er r ed t o mo v e 



Test 

No. 

I 

II 

III 

IV 

V 

VI 

VII 

0 
Temp. C 

25° 34° 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

Table 5. Results of bee louse host selection tests. 

Test Bees 

a/ 
Worker Age-

1 5 15 30 Random Foragers 

xo£.jXO XO XO 
xp£ XO XO XO 

XP 
XO 

Drones 

Young 

XP 
XP 

XO 
XO 

XO 
XO 

Old 

XO 
XO 

XO 
XO 

XO 
XO 

XO 
XO 

Queens 

Virgin Mated 

XP 
XP 

XP 
XO 

XP 
XP 

XP 
XP 

Value 

of P 

) .05 
<-01 

=.05 
< .01 

<. 01 
= . 05 

< .Ol 
<· 01 

( .01 
) .05 

<. 01 
<. 01 

< . 0 1 
) .05 

O'I 
I-' 



VIII X 
X 

IX X 
X 

~/ Indicates age in days 

~/ No preference 

c / Indicates preference 

XO 
XO 

XO 
XO 

XP 
XP 

XP 
XP 

< .01 
< .01 

< .01 
<. 01 

(J\ 

I\) 



on t o th e cage instead of remainin g on dron es. 

Free (1957) sta ted that dron es are fed by worker s 

du rin g the first days of their liv es . Old e r dron es large ly 

In thi s 

feed t h e mse lves and stay out of th e brood area. 

t es t b 
oth th e young and old dron es f e d very little, i f any, 

on th 
e queen candy in cages. Little feeding plus th e fact 
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that dron es oft en r e main stationary on th e comb in hives 

(Fr ee , 1957) probably accounted for th e low lice r eco v e ry 
o n 

drones. 

Tes t III and IV: Louse host se l ec tion b e tw ee n youn g 

~ones 
and a virgi n or mated qu ee_E. • Bee lic e pr e f e rr e d 

Vir g in t b th or mat e d que e n s over youn g dron es a o t e mp e r a tur es . 

As · in
 Test II th e r e was hi g h dron e mort a lity. Forty-four 

Percent of th e dron es di e d durin g Te st III and 22 .5% di e d 

durin g Tes t IV. 

r e cov e r e d on t es t bees while 73% of th e lic e wer e on bees 

OnlY 2 5% of the lice in Te s t III we r e 

at th e conclusion of Tes t IV. 

Althou g h the r e sults of Test III indi cate a pr e f e r­

e nc e of lice for the vir g in queen, s h e i s not hi g hly a ttracti v e 

s inc e 75% of th e lice we re on the t est cage or un acco unt e d for. 

(1967) r e portedth at i so lat e d vir g in qu eens ca n f eed 

th e mse lve s on s u ga r-hon e Y candy. Thus th e qu ee ns in th e 

t es t should have fed themselv es and b ee n a bl e to f eed any 

lic e 
The results of Tes t IV ag r ee with Ar go (1 926 ) and Cory 

(l936) who obs e rved numerous 1ice in the fi e ld on mat e d qu een s 

on th e m. 

in th e late s umm er or ea rlY fall-
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Te st V and VI : Lous e ho s t se lection b e twee n old 

d ron es a nd a virg in or mat e d q~~- Bee lice pr e f e rr e d virg in 

q u ee ns ov e r o ld dron es a t 250c whil e a t 34°c th e r e was n o 

pr e f e r e nc e obs e r v e d . Lic e pr e f e rr e d ma t e d qu ee ns ov e r old 

dron e s a t both t e mp e r a tur e s as e xp e ct e d. 

Onc e aga in th e r e was a hi g h mortality of dron es 

durin g both t es t s . Forty perc e nt of th e dron es di e d durin g 

Test V whil e 2 5% di e d durin g Te st VI. 

Durin g Te s t V at t h e l ow e r t e mp e r a tur e , th e dron es 

we r e probably l ess activ e than th e vir g in qu een, whil e a t 

3 4° c th e increase d activity of dron es ma y h a v e produc e d th e 

r a ndom di s tribution of lic e on th e t e st b ee s. Th e f a ct th at 

dron es pr o bably do not f ee d th e mse lves s hould h a v e r es ult e d 

in a limit e d pr e f e r e nc e for vi r g in qu ee n s at both t e mp e r a tur es . 

Und e r hiv e condition s wh e n dron es a r e not s t a rvin g it i s 

po ss ibl e that li ce may exhibit a pr e f e r e nc e for dron es ov e r 

virg in qu ee ns . 

Tes t VII : Lou se ho s t se l ec tion b e tw ee n o ld dr o n es 

a nd fora ge r s . Bee li ce we r e found to pr e f e r for ag in g b ees 

o v e r old dron es at 25°c but had no pr e f e r e n ce for e ith e r 

g roup at 3 4°c. 

At th e low e r t e mp e ratur e both work e r s a nd dron es 

we r e l ess activ e . Dron es we r e prob a bly und e r fe d as a r es ul t 

o f thi s limit e d activity and th e lic e pr e f e rr e d work e r h o n e y 

b ees as h o s t s . At J 4°C th e r e wa s in c r ease d ac tivity , 

prob a bly r esultin g in th e r a ndom di s tributi o n of li e ob se rv e d. 

Be nton (1 8 95 ) , Arnh a rt (19 2 4), He mp sa ll-H e rro d (1931) 
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a i s hi e v (1971) r e port e d th a t Braula a r e infr e qu e ntly 
a nd At k. 

f o und o n drone s . 
How e v e r, s inc e mo s t b ee k ee p e r s ma k e a n 

e ff o t 
r t o k ee p dron e popul a tion s low thro u g h th e u se o f wo rk e r 

c e ll found a tion th e r e i s l ess opportunity for li ce to b e o n 

dr o n es . 
Th e r e for e it i s lik e ly that li ce a r e r a n d omly di s tri-

but e d 
b e tw ee n work e r s a nd dron es within hon e y bee colon ies 

Which ag r ees with fi e ld ob se rv a ti o n s ma d e in thi s s tudy. 

Tes t VIII and IX : 
Lous e ho s t se l e ction b e tw ee n r a n do m 

age -..c._ work e r s and a virg in or mat e d qu een. 
Li ce we r e f o und to 

Pr e f . e r vir g in or mat e d qu ee n s o v e r r a nd om age wo rk e r s . 
Pr e -

f e r e nc e f o r d mat e d qu ee n s was e xp e ct e s inc e much of th e li te r-

a tur 
e on Br a ula e mph as i ze s th e ir b e ing found on qu ee n s. In 

th e lou se ho s t se lection and biolo g y fi e ld t es t s , f e w li ce 

we r f 
e ound on vir g in qu ee n s whil e a t th e same tim e li ce we r e 

found to b e p r e s e nt on mat e d qu ee n s . 
Althou g h mor e at tr ac tiv e 

th a 
n work e r s , it a pp e ar s th a t vir g in qu ee n s a r e l ess a ttra ct iv e 

t o 1 . ic e t han mat e d qu ee n s , 

Bee Lou se Host se 1 e c~_:!:_9n a nd Biologr fi e ld Tes t s 

A total of 46 nucs we r e es tabli s h e d durin g July, 

Au g u s t d J a nd Se pt e mb e r, 1976 a nd April, Ma y a n un e , 1 9 7 7. 

A 
s umma ry of th e r es ult s of thi s t es t a r e prese n te d in Ta bl e 

6 a nd 7, and App e ndi c i es X throu g h IXX . 

Durin g 1976, lou se population s in t es t nuc s r e ma in e d 

r e lativ e ly con s tant aft e r a n a pp a r e nt initia l drop th e f i r s t 

month Lou s e population s c ontinu e d to drop in 1 9 77 du ri n g 

April throu g h July. 

July , 197t no lice we r e found in 6 of 11 nu cs th a t ha d 5 0 

lic e · th o 
intro du ce d t o th e m ea rli e r in e seas n. 

Wh e n th e t es t s we r e t e rmin a t e d in 



Table 6. Summary of bee lice examinations in 2 9 nucs e ac h receiving 30 to 50 be e lice, 

Beltsville apiary 1976 - 1 9 77. 

Averag e Adult Lice 
Average Lo use Queens 

No. 
Averag e Larva l Tu nn e ls 

Mon th Inspect -
Co lony Strength 

ions al bl cl 
No . No . Total No. Per Total To ta l 

Bees- Brood- Honey- on ldl i n el No . on Ob - fl Ob- with 

Frame- Nuc- Queens served Frame- served Lice 

April 1 8 1. 9 1. 0 0 . 67 8. 61 16.35 0 0 .0 0 0 . 00 6 0 

May 48 2.5 1. 4 0.81 5.23 13. 08 5 52. 7 5 65.12 36 4 

June 42 3.0 1.9 0 . 68 3.39 1 0 .17 1 1 0 4.29 1 5 3.36 34 1 

J u ly 57 3.0 1.8 a.go 2.14 6.42 g 36. 85 40.9 4 48 5 

August 41 2.2 1. 5 1. 31 3.70 8.14 43 13.77 10. 51 37 10 

September 67 2.2 1. 2 1. 42 4.79 1 0 .63 43 6.70 4.72 59 19 

October 47 2.2 0 .9 1. 08 · 3.11 6. 8 4 1 8 3.19 2. 9 5 41 12 

November 41 1.9 0 .1 0 . 68 4.24 8 .06 33 1. 21 1.78 37 19 

December 13 l. 6 0. 0 0. 58 3. 39 5 . 42 3 ** ** 1 0 3 

To tals 37 4 2. 3 1.1 0.90 4.29 9.87 155 27. 35 30.38 308 73 

°' °' 



al 
bl 

cl 
ctl 

Nu mber frames with bees (1 frame= 1 300 bees) . 

Number frames containin g broo d (counted as th e nu mber of half frame s containing any 

a mo unt of brood). 2 
Number frames honey (1.00 = 560 cm capped honey). 

On workers and drones. 
I~ Number lice, on workers and drones, on one frame multipli e d by nu mber fra mes bees i n nuc. 

- Equivalent number tunnels per l frame capped ho n ey. 

*~ Not recorded. 

°' -.J 



Table 7. Summary of bee lice e x a m i n a t i o ns i n 17 nucs not receivin g bee lice, 
apiary 1 97 6 - 1977. 

Average Adult Lice 
Average Louse 

No. 
Ave rage Larval Tunnels 

Mon th In spect -
Colony Strength 

ions al bl cl No . No. Total No . Per 
Bees- Brood- Honey- on l d l in el No. on Ob - fl Frame- Nuc- Queens served Frame-

April 1 8 1.5 0 . 8 0.33 0.00 0 . 00 0 0.00 0 .00 

May 49 2.0 2 .3 0 . 80 0 . 0 4 0 . 08 0 0.18 0.23 

June 42 2.6 1.7 0. 67 0.00 0.00 0 0.19 0. 29 

July 25 3 .1 2.6 0 .44 0.00 0.00 0 0 . 49 1.11 

August 

September 12 2 . 3 0 . 5 2.00 0 . 08 0 .1 8 0 0.00 0.00 

October 1 8 2.2 0 . 7 1. 8 1 0.11 0.24 0 0 .00 0.00 

November 15 2.1 0.4 1.1 9 0 . 28 0.42 0 0 .00 0.00 

Dece mber 5 1.7 0 . 0 0 . 81 0. 20 0 . 34 0 ** ** 

Totals 1 8 4 2.2 1.1 1.01 0 . 08 0.18 0 0 .12 0.12 

Beltsville 

Queens 

Total Total 
Ob - with 

served Lice 

10 0 

38 0 

38 0 

38 0 

11 0 

13 0 

13 0 

4 0 

165 0 

°' co 



~~ Number frames with bees (1 frame= 1300 bees). 
Number fra mes containing brood (Counted as the number of half fra mes containin g any am o unt 

c I o f b ro o d ) . 2 
~/ Nu mber frames honey (1 . 0 0 = 560 cm capped honey). 
e/ On workers and drones. 

fl Number lice, on work ers and drones, on 1 frame multiplied by nu mber frames bees in nuc. 
Equivalent number tunnels per 1 frame ca p ped honey. 

** Not recorded. 

0-, 
\.() 
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A portion of th e initi a l drop in observed lic e ca n 

be a ttribut e d to problems in d ete cting lic e on b ees . It wa s 

co mmon durin g in s p ec tions to ob se rv e lice move to th e v e ntral 

s urfac e of b ees wh e r e th e y we r e undet ec table. 

Lous e population l e v e ls r e main ed relatively con­

s tant in nuc s es tablished durin g 1976 because lic e we r e prob­

a bly from th e current y ea rsbrood. Some of th e li ce intro­

duced to nucs we r e pal e in color, indicatin g th e y we r e l ess 

than 1 day old (H e mp sa ll - Herrod, 1931; Atakishi e v, 1971). 

Lic e introduc e d to nuc s durin g 1977 wer e dark in color and 

had probably overwintered from th e pr e vious year. There-

fore, it can b e assumed t h at most of th e m were o ld a nd many 

died after introduction into nuc s . 

Obs e rvation of lou se larval tunnels indicate that 

many lic e we r e ovipositing. As ma ny as 669 lou se l a rval 

tunnels wer e ob se rv e d in 1 hiv e esta bli s h e d April, 1977. 

However, few larva e , if a ny, rea c h e d the adult state . No 

pale lic e we r e observed in nuc s a ft e r th e initial introduction 

of lic e. Also, a ft e r findin g many larval tunn e l s , th e numb er 

o f adult lic e continued to drop wh e n th e y s hould h a v e b ee n 

incr e a s in g du e to adult emergence. 

development for an unknown r easo n. 

Lic e p e ri s h e d durin g 

Lou se l arval tunn e l s were obse rv e d durin g b o th 1976 

a nd 1977. Oviposition by femal e lice i s d e p e ndent on p er iod s 

of n e ctar flow when bees are actively capping rip e n e d hon e y. 

Braula coeca f e male s place eggs e ith e r in hon e y cells und e r 

the surface of wax cappings b e for e th e y are completed by 



bees (Arnhart, 192 3 ; Ar g o, 19 26 ; He mp sall - He rrod, 19 31 ; 

Orosi -P a l, 1 938 ; and Imms, 194 2 ) or on the outer s urface of 

capped hon e y (Al exe y e nko and Bakai , 1958a; Hassa n e in a nd 

Abd El-Salam, 196 2 ). Al e x e y e nk o a nd Bakai (19 58a ) an d 

Atakishiev (1 971 ) a l so r ep ort e d th a t eggs are d e po s it e d on 

brood combs, but there a r e few r epo rt s o f developing larval 

of B. caeca over the cappings of sea l ed brood. 

In th is s tudy, reproduction of b ee li ce wa s 

a pp a r e ntly limit e d to tim es of n ecta r flow wh e n bees were 
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act iv e ly capping hon e y. Th ese period s occ ur ed durin g August 

and Septe mb er of 197 6 and portion s of Ma y, June a nd a s ma ll 

nectar flow in July of 1977, 

F e w tunnels we r e ob se rv e d in pr e viou s ly capped h o n e y 

that was placed in nucs at th e b eg innin g of tests. Tho se 

that we r e observed in this hon e y may h ave bee n starte d wh e r e 

the b ees had b egun unc a ppin g th e h o n e y. Durin g periods when 

bees wer e consuming honey faster than th e y we r e producing it , 

many lous e larval tunn e l s we r e d es troy ed . 

Qu ee ns we r e ob se rved 307 times in th e 2 9 nu cs 

r ece ivin g lic e . Se v e nty-thr e equ ee n s ( 2 4%) we r e o b se rv e d with 

1 or mor e b ee lic e primarily durin g Au g ust to Septe mb er. A 

s umm a ry of the findin gs of li ce on qu ee n s is presented in 

Table 8 . 

One b ee lou se was found on a s in g l e virgin queen o f 

49 observed. Sinc e virg in qu ee n s were observed without lice 

durin g p e riod s wh e n lic e we r e ob ser v e d on mated queens, the 

si n g l e observatior1 indicat es that lic e se ldom select vir gin 

queens as ho s t s . 



Table 8. Number and percent lice on queens, test nucs receiving lice, 

1976 - 1977. 

No. No. % Total Average No. No. Virgin 

Month Queens Queens Queens Lice on Lice on Queens Queens 

Observed with Lice with Lice Queens with Lice Observed 

April 6 0 0.0 0 --- 6 

May 36 4 11.1 5 1. 25 11 

June 34 l 2.9 1 1.00 5 

July 48 5 10.4 9 1. 80 15 

August 37 10 27.0 43 4.30 0 

September 59 19 32.0 43 2 . 26 8 

October 41 12 29.3 18 1. 50 4 

November 37 19 51. 4 33 1.74 0 

December 10 3 30.0 3 1.00 0 

Totals 30 8 73 23.7 155 2.12 49 

Beltsville apiary 

No. Virgin % Virgin 
Queens Queens 

with Lice with Lice 

0 0 . 0 

0 0.0 

0 0.0 

1 6.7 

0 0.0 

0 0.0 

0 0.0 

0 0. 0 

0 0.0 

l 2.0 

--..J 
f\) 
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Bee Lou se Mov e me nt on Ca ge d Hon e y Bees 

Aft e r 2 0 ± 4 hour s at 25 o r 34: 1.5°c, 61 . 4% of th e 

b ees i nitially h a rboring li ce r e tain e d li ce . As many a s 9 

l ice we r e found on a s in g l e b ee . 

in Table 9 . 

Th e r esult s ar e pr esent e d 

Th e prob a bility of th e ob se rv e d r esult s b e in g a 

r an dom di s tribution i s l es s than l o/o . Th e pr e f e r e n ce of li ce 

pr o bably wa s f o r youn ge r be es a s o bs e rv e d e arli e r in thi s s tudy . 

F i e ld Ob se rvation s on Be e Lic e 

Fo urt ee n c oloni e s own e d by Mr. Alv e y Myer s o f 

My e r s vill e , Ma ryl a nd, wer e observ e d b e tw ee n April and Oc tob e r, 

1 97 6 and April a nd July, 1977 for b ee li ce . Re sult s ar e 

pr ese nt e d in Fi g ur es 5 and 6 and Ta bl es 10 to 1 2 . 

Fi g ur e 5 indi c at es a ri se in lou se population s durin g 

Apr i l for a n unknown r e ason. Durin g thi s p e ri o d, no p a l e li ce 

we r e ob se rved in hives to indicat e ovipo s ition. Adult b e e li ce 

population s d ec r e a s ed during May probably as o v e rwint e r e d lic e 

di e d followin g ovipo si tion. Th e r e wa s a p e ak in July du e t o th e 

e me r g ence of the first adult lic e . Au g u s t s ampl es we r e r e -

du c ed for an unknown reason wh e n populations we r e e xp ec t e d to 

c ontinue ri s in g . Lat e in th e se a s on th e number o f li ce in 

c oloni e s c ontinu e d to c limb, du e to th e e me r ge n ce of y o un g li ce . 

Adult b e e li ce we r e fir s t found on qu ee n h o n e y bees 

during June ( se e Tabl e 10 ) . Th e p e r ce ntage of qu ee n s with 

li ce was a s hi g h as 100% in th e fall month s . Ov e r half o f th e 

l i ce on que e ns we re pale in color indi c ating th e y we r e l ess 

than 1 day old. This indicate s an obviou s attr ac ti o n of y o un g 

li ce to que e n hon e y b e es. 



Table 9 . Records of bee lice movement on caged honey bees after 2 0 hours. 

Number of Lice per Bee 

0 1 2 3 4 5 6 7 8 9 Total 

No. 
Bees 524 480 226 71 43 7 4 1 0 1 1,357 
with/ 
L' a ice-

% 
Bees 38.6 35.4 16 . 7 5.2 3.2 0.5 0.3 0.1 0.0 0.1 
with 
Lice 

Total 
No. 

Lice - -- 480 45 2 21 3 172 35 24 7 0 9 1,392 

on 
Bees 

a/ All bees had 1 louse each when caged except approximately 10 bees which had no lice 
and 35 bees which harbored 2 lice each. 

---..l 
.P-
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Ta bl e 10. Qu ee n s found with a nd without li ce , My e r s api ar y 
1976 - 1 9 7 7 . 

Av e ra ge Col o r of 

No. 
No. % No. No. Li ce Li ce 

Mo nth Qu ee n s Qu e en s Qu e en s No. Li ce 
Fo und on Qu ee n s 

with with Ob se rv e d on 
Ob se rv e d Qu ee n s 

Li ce Li ce o n Qu ee n s with Li ce No . No . 
Pa l e Da rk 

Apr i l 13 0 0.0 

Ma y 1 3 0 0.0 

Jun e 2 0 9 45 .0 1 9 2 .11 10* 2 * 

July 2 4 14 5 8 . 3 104 7.4 3 31* 26 * 

Au g u s t 6 6 100.0 52 8 . 6 7 33 1 9 

Se pt e mb e r 6 4 66.7 2 7 6 .7 5 17 10 

Oc tob e r 4 4 100.0 58 14. 5 0 28 3 0 

To tal 8 6 37 43 .0 26 0 7.0 3 11 9 8 7 

* Color of some li c e on queen s not r ecord e d. 
only li ce ob se rved for c olor . 

Numb e r i n di cates 



Table 11. Number and percent of Braula found on foraging and hive bees, Myers' apiary 

1976 - 1977. 

Foraging Bee Samples Hive Bee Samples 

Date No. No. No. No. No. No. Lice % Lice Total 

Bees in Lice in Bees in Observed Observed Lice in 

Samples Samples Samples Samples Samples in Samples in Samples Samples 

April 3 245 0 3 1,160 15 42.9 35 

May 3 624 0 3 1,809 8 100.0 8 

June 2 185 0 3 1 , 634 4 66.7 6 

July 5 754 1 5 4,345 7 46.7 15 

August 3 429 0 3 2,178 6 * 40.0 * 17 

September 3 416 0 3 1,948 8 44.4 1 8 

October 3 439 0 3 1,385 9 52.9 17 

Totals 22 3,092 1 23 14,459 57 48.3 11 8 

* One sample taken in August was not observed for lice before collecting sample. 

--.:i 
OJ 



Table 12. Average number and percent of added lice 
r e covered from foraging and hive bee samples, 1977. 

No. Replications Average No. Lice Av erage 
No. Put in No. 

Foraging Hive Bees in Each Li ce 
Bees Bees Sample Sampl e Recovered 

5 152 0 0.0 

5 10 8 10 8.6 

5 394 0 0.0 

10 382 10 8.5 
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Th e hi g h es t numb e r of li c e obs e rv e d on a s in g l e qu ee n 

ho n e y b ee was 2 9. Lic e we r e found on a ll p a rt s of h e r b o dy 

i n c ludin g d o r sa l a nd v e ntral s urfac es . Th e r e ar e num e r o u s 

repo r ts in th e lit e ratur e of mor e th a n 1 lou se b e in g pr esent 

on qu ee n hon e y b ees . Som e of th e mo re r ecen t r e port s s t a t e 

t h a t 35 lic e (Ar g o, 19 2 5), 14 lic e ( Imm s , 194 2 ), 19 li ce 

( S t e j s kal, 19 65 ) a nd 46 lic e (At a ki s hi e v, 1 9 71) we r e o b­

ser v e d on s ing l e qu ee n s . 

A tot a l of 638 work e r hon e y bees we r e ob se rv e d to 

h a rbor b ee li ce . Of tho se ob se rv e d, 6 2 9 (9 8 .6%) h a d 1 

l ouse , 8 (1. 2% ) h a d 2 lic e e ach a nd only 0. 2% h a d 3 lic e . 

Th ese findin gs c ontra dict Phillip s (192 5 ) who s t a t e d t h a t 

no mor e th a n 1 lous e p e r sin g l e wor·k e r b ee h a d b ee n ob se rv e d 

in Ma ryl a nd. How e v e r, th e y a g r ee with He mp s all-H e rr o d (19 31) 

wh o s aid as a rul e , no mor e th a n 2 lic e a r e found on work e r 

hon e y b ees . 

A total of 577 work e rs and drones we r e ob se rv e d to 

h a v e b ee lic e durin g April 15 to Se pt e mb e r 3 0, 197 6 a nd Ap r il 

1 5 to July 13, 1977. 95 . 8 % of th e lo u se ob se rva tion s we r e on 

work e r hon e y b ees while 4. 2% we r e found on dr o n es. Tw e nty-

t hr ee dron es (9 5 . 8 %) had a s in g l e l o u se a nd 1 dr o n e h a d 2 

li ce (4. 2% ). 

Be nton (1895), Jlrnhart (19 2 4), He mp sa ll-H e rr o d (19 31), 

a nd Ataki e shi e v (1971) r e port e d that Br a ul a a r e infr e qu e ntly 

f o und on dron e s. How e v e r, sinc e mos t b ee k ee p e r s a tt e mpt t o 

r ed u ce dron e p o pulati o n by u s in g wo r ke r ce ll f o und a ti o n, 

th e r e i s a r e duc e d opportunity for lic e to se l ec t dron es as 

h os t s . S inc e 4.2 % of th e li ce ob se rv e d in thi s s tu d y we r e o n 
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drones 
' 

it can be conclude d that there is a random di stri-

bution of lice found on worker and drone honey bees. 

co onies 
Sampl es for bee 11.· ce were taken from 5 random 1 

during A ugust, September 
and October, 1976 a nd May, June a nd 

July' 1977. 
Results are presented in Fi gure 6 a nd Ta bl es 

11 and 12. 
A single lous e wa s found on 3,092 foragin g hon ey bees 

constitut" 
ing 22 sampl es ( Table 11). This i s a strong 

ion that lice do not p refer fora g in g bees and ther e -
indi cat · 

e rarely lP.ave the hiv e on hon eY te es und er normal colony 
for 

Co ndit• ions. 
One hundred se v enteen lice were collected on 14,4 59 

hon e y 
bees sampl e d from within the brood area of the 

same 
samp l e hives (Table 11). Th ese observations agree with 

Kaschef ( 1959). 
Inaccuracies of observations were recorded from sampl es 

take n. 
48.7% of th e bee lic e in th e hive sample s wer e ob-

se rved 
durin g collection of samples (Tabl e 11). This was 

Probably 
du e to some of the rice clinging to the ventral s ur-

face of b ees durin g observations, 

Control sa mple s indicate that 14 to 1 5% of the lice 

co 11 
ected we r e lost or mi sse d when counting samples. The 

controls · th t indicat e there was no differen ce 1n e ypes of 

count· in g t ec hniqu es used (S ee Tabl e 1
2

). 

Fluctuation in 1ouse population s observed in samples 

are 
Pr esent ed in Fi gure 6- changes were as expected a nd 

are similar to those observed in Fi g ur e 5. 



SUMMARY 

A survey was conducted to determine the extent of 

infestation of bee lice in Maryland apiaries. Of 272 

apiaries examined, 28% were found to harbor Braula. 

Eighteen percent of the colonies examined contained bee lice 

and 50% of the colonies in apiaries with lice were infested. 

These results indicate bee lice are co mmon in Maryland and 

spread to many of the colonies once present in apiaries. 

Laboratory t ests were cond u cted to determine louse 

preference between worker, drone and queen honey bees. Bee 

lice had no preference betwe en workers 1, 5, 15 and 30 days 

ol d at 25°c wh ile there was a preference for 1 day old work-

e rs at 3 4°c. Lice preferred young drones over old drones at 

both 25 and 34°c. Li ce were found to prefer virgin an d mated 

0 
queens over youn g dron es at both 25 and 34 C. Virgin queens 

were preferred by lice over old drones at 25°c while at 34°c 

no preference wa s observed. Lice prefer red mat e d queens over 

ol d drones at both 25 and 34°c. There wa s a pr eference for 

0 
foraging age work ers over old drones at 25 C but no preference 

at 34°C. Bee lice pr e ferr e d both virg in and mated queens 

over random age worker s at both 25 and 34°c. 

Twenty-nine honey b ee co loni es established in double 

nuc boxe s during July, Augu s t and September, 1976 and April, 

May and Jun e , 1977, received 30 to 50 lice each whil e 17 

contro l colonies received no lice. Louse larval tunnels 

were observed in newly cap ped honey in nucs receiving lice. 

82 



Tunne l s were most num erous from Ma y thr o u gh Au g u st during 

periods that correspo nd ed with nectar flow s when bees were 

83 

capping honey. La rval Braula apparentl y p er i s h ed for an un-

known reason before e me r gi n g. Queens in nucs receiving li ce 

were obser v ed 307 times. Se v enty -three queens ( 2 4%) were 

observed h a vin g l or more li ce primarily b etween August 

and Dece mb er. One bee l ouse was found on a virgin queen of 

49 obser v ed during periods when li ce were present on mated 

quee n s . A v ery s mall numb er of lou se l arval tunnels and 

adult bee lice were observed in control nucs. Colony popu-

l ations in contro l s we r e similar to other nucs in the test . 

Bee lou se mov e ment was observed on honey bees after 

holdin g 1, 35 7 bees wi t h 1 or 2 li ce ea ch in a cage for 20 

hour s . Zero to 9 lic e wer e found on single bees at the e nd 

of th e test p erio d. 

Field cbse rvation s were made on 14 colonies owned 

by Mr. Alvey My ers of My e r s ville, Maryl a nd. Lou se po pul a -

tions were observed to d ec r ease in th e lat e spring to a low 

in ea rly Jun e due to the death of overwintered li ce. By 

July populations be gan incr easing wjth the eme r·gence of new 

lice. Lic e were first ob se rv ed on queens during June and 

were found on qu ee n s throu ghou t the rest of the year. As 

ma ny as 100% of t h e qu ee n s examin ed during this period 

contai n ed Brau l a. Th e hi g h es t numb er obser v ed was 29 on a 

single queen. Fifty - e i g ht p e rcent of the li ce present on 

queens were pal e in color indicatin g an affin i t y of young 

lice for qu ee n s. Of 638 work er bees observed with lice, all 

had l lou se eac h ex c ept 1. 2% with 2 li ce each and 0.2% with 



3 lice each. Five-hundred-seventy-seven work ers and 

drones were observed with lic e b e twe en April 15 and 

Se ptember 1 5 ; 

we re drone s. 

95.8% of the lice we r e on worker s and 4. 2% 

Honey b ees we re sampl ed from hives known to harbor 

li ce . A s in g l e bee louse was ob se rv e d on 3 ,09 2 fora g in g 

honey be es c onstituting 22 samples. One-hundr e d- seven t een 

li ce were collected in 23 s ample s containing 14,4 59 b ees 

c ollected from within the brood nest of th e same hives . 

S amples indi c at e a st ron g preference of lice for hiv e be es 

o ver foraging b ees . Twenty-five control samples indi ca te 

a 14 to 1 5% loss of lice during sampling. Also only 49% 

of the lic e sampled from within hives we re ob se rv e d durin g 

8 4 

co llecting. Fluctuation in louse populationswer e similar to 

those found e lsewhere in this s tudy. 



APPENDIX I. Test I. Louse host sel e ction tests be tw e en wo rk e r s of diff e r e n t a ges . Fi ve 

Lice were introduced to 20 total workers 30, 15, 5 , and 1 day s old . 

Repli - Temp. Time 
cation Date Length 

No. oc o f Test 

1 4-1 9 - 77 25 8 : 07~_/ 

2 4 -1 9 - 77 25 8 : 09 

3 4-1 9 - 77 25 8 : 20 

4 4 - 19 - 77 25 8 :23 

5 4-1 9 - 77 25 8 : 20 

6 4- 19 - 77 34 8 : 30 

7 4 - 19-77 34 8 : 08 

8 4- 19 - 77 34 8 :1 5 

9 4- 19 - 77 34 8 : 21 

10 4 - 19 - 77 34 8 : 20 

al Hours and Minutes. 
bl Live individuals. 
cl Dead individuals. 
di Unaccounted for . 

Numbers Re covered 

Workers, Listed by Age 

30 15 5 1 
Days Days Days Days 

5Ab{ 5A 5A 5A 

5A 5A 5A 5A 

5A 5A 5A 5A 

5A 5A 5A 5A 

5A 5A 5A 5A 

5A 5A 5A 5A 

5A 5A 5A 5A 

5A 5A 5A 5A 

5A 5A 5A 5A 

5A 5A 5A 5A 

* Nine lice introduced into test cage. 

Location of Lice 

Workers, Listed by Age 

Lice 30 15 5 1 
Cage 

Days Days Days Day 

5A 0 2 1 2 0 

5A 0 1 2 2 0 

5A 1 3 0 1 0 

5A 2 0 2 1 0 

4A 1D~_/ 2 0 1 1 1D 

5A 1 0 0 4 0 

5A 0 0 1 3 lA 

4A l U~_/ 0 0 0 4 0 

9A * 1 2 0 6 0 

4A lU 0 2 0 2 0 

()'.) 
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APPENDIX II . Test II . Louse host selection tests between young drones and old drones. Five lice were introduced to 10 
days old . 

Repli - Temp. Time 
cation Date 0 Length 

No . C of Test 

1 8 - 22 - 77 25 8 : 13~_/ 

2 8 - 22 - 77 25 8 : 16 

3 8 - 22 - 77 25 8 : 17 

4 8 - 22 - 77 25 8 : 13 

5 8 - 22 - 77 25 8 : 14 

6 8 - 22 - 77 34 8 : 12 

7 8 - 22 - 77 34 8 : 15 

8 8 - 22 - 77 34 8 : 18 

9 8 - 22 - 77 34 8 : 15 

10 8 - 22 - 77 34 8 :15 

a/ Hours and minutes. 
b/ Live individuals . 
cl 
ctl 

Dead individuals. 
Unaccounted for. 

drones 1 to 5 days old and 10 drones at least 6 to 8 

Numbers Recovered Location of Lice 

Drones Drones 
Lice Cage 

Young Old Young Old 

7 A~_/ 3D~_/ 8A 2D 6A ** 1 1 4 

8A 2D lOA 5A 0 5 0 

lOA lOA 4A 1ui/ 4 0 0 

6A 4D 8A 2D 4A lU 4 0 0 

lOA 9A lD 5A 2 2 1 

3A 7D lA 9D 4A lD 1 0 3A lD 

4A 6D lA 9D 3A 2U 1 1 lA 

4A 6D 3A 7D 3A 2U 2 0 lA 

3A 7D 3A 7D 4A lD 0 0 4A lD 

5A 5D lA 9D 3A 2U 1 0 2A 

** Five lice introduced, 6 lice recovered. 

OJ 
CJ\ 
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APP END IX III. Tes t III. Lo use host sel ect i on test s bet we en young dron e s and a v i r g in 

queen . Five lice were introduced 
old . 

Repli - Temp. 
cation Date 0 

No. C 

1 4- 19 - 77 25 

2 4- 19 - 77 25 

3 4- 19 - 77 25 

4 4-19 - 77 25 

5 4-19-77 25 

6 4- 19 - 77 34 

7 4-19 - 77 34 

8 4-19 - 77 34 

9 4-19 - 77 34 

1 0 4 - 19 - 77 34 

a/ Hours and minutes. 
bl Live individuals. 
cl Dead individuals 
ct / Unaccounted for. 

Time 
Length 
of Test 

9:23~1 

9:16 

9:17 

9:18 

9:17 

8:59 

8 :58 

9 :10 

8 : 58 

9:06 

to 15 

Queen 

lA~/ 

lA 

lA 

lA 

lA 

lA 

lA 

lA 

lA 

lA 

dron e s 1 t o 5 days o l d a n d 1 v irg in qu een 8 da y s 

Numbers Recovered Location of Lice 

Drones Lice Queen Drones Ca g e 

11 A 4 D_::_/ 4A lD 0 0 4A lD 

12A JD 2A J ui/ 0 0 2A 

13A 2D 5A 1 2 2A 

llA 4D 4A lU 0 0 4A 

lOA 5D 3A lD lU 0 1 2A lD 

9A 6D lA lD JU 1 0 lD 

5A l OD lA 2D 2U 0 0 lA 2D 

5A lOD 2A JU 1 1 0 

4A llD 2A JU 1 0 lA 

4A llD lA 2D 2U 0 0 lA 2D 

co 
--_;j 



APPEND I X I V. Te s t IV. Louse ho s t selection tests between young drones and a mated queen . 

Five lice were introduced to 15 dro nes 2 days o l d a nd 1 mated queen . 

Rep li- Temp . 
ca t i on Date 0 

No . C 

1 7- 25 - 77 25 

2 7 - 25 - 77 25 

3 7 - 25 - 77 25 

4 7 - 25 - 77 34 

5 7 - 25 - 77 34 

6 7- 25-77 34 

7 7- 25 - 77 34 

8 7- 25 - 77 34 

a/ Hours and minutes. 
b/ Live ind i vidu a ls. 
c/ Dead ind i vi dua l s . 
di Unaccounted for. 

Numbers Recovered Location of Lice 

Ti me 
Leng t h Drones Queens Lice Drones Queen Cage 

o f Test 

9 : 55~_/ 13A-~_/2D~_/ lA 4A 1u5!/ 0 4 0 

9 : 41 l l A 4D l A SA 3 2 0 

9 : 47 14A l D lA 4A l U 0 3 lA 

9 : 35 9A 6D lA 4A lU 1 0 3A 

9 : 33 llA 4D l A SA 3 1 lA 

9 :1 9 12A JD lA lA 4U 0 0 lA 

9 : 36 lOA SD lA 5A 2 2 lA 

9 : 39 13A 2D lA SA 3 2 0 

(P 
(P 



APPENDIX V. Test V. Louse host selection tests between old drones and a virgin queen. 

Five lice were introduced to 15 drones at least 6 to 8 days old and 1 virgin queen 8 days 

old. 

Repli - Temp. 
cation Date 0 

No. C 

1 8 - 22 - 77 25 

2 8 - 22 - 77 25 

3 8 - 22 - 77 25 

4 8 - 22 - 77 25 

5 8 - 22 - 77 34 

6 8 - 22 - 77 34 

7 8 - 22 - 77 34 

8 8 - 22 - 77 34 

9 8 -22 - 77 34 

al Hours and minutes . 
bl Live individuals. 
cl Dead individuals. 
cl Un accounted for. 

Numbers Recovered 

Ti me 
Length Dr.ones Queen Lice 
of Test 

9: 29~_/ 13AE.1 2D~_/ lA 5A 

9 : 38 12A 3D lA 5A 

9 : 27 2A 13D lA 3A lD 1u.9/ 

9 : 24 llA 4D lA 3A lD lU 

9 : 47 9A 6D l A 4A lU 

9 : 49 5A lOD lA 2A lD 2U 

9 : 53 15A lA 5A 

9:44 9A 6D lA 3A lD lU 

9:46 5A lOD lA 4A 1D 

Location of Lice 

-------
Drones Queen Cage 

4 1 0 

4 0 lA 

1 2 lD 

2 1 lD 

4 0 0 

2 0 lD 

4 0 lA 

2 0 lA lD 

2 1 lA lD 

CD 
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APPENDIX VI. Test VI. Louse host selection tests between old drones and a mated que en . 

Five lice were introduced to 15 dr ones at least 6 to 8 days old and 1 mated queen. 

Numbe rs Recovered Location of Lice 

Repli - Temp. Time 
cat i on Date 0 Length 

No. C of Test Drones Queen Lice Drones Queen Cage 

1 8 - 8 - 76 25 8:05~_/ 14A-~_/ lD~_/ lA 4A lU~/ 1 2 lA 

2 8 - 8 - 76 25 8:17 lOA 5D lA 5A 1 4 0 

3 8 - 8 - 76 25 8:17 lOA 5D lA 5A 1 3 lA 

4 8 - 8 - 76 25 8 : 22 llA 4D lA 5A 3 2 0 

5 8-8 - 76 25 8 : 24 14A lD lA 4A lU 0 4 0 

6 9-4-77 34 8:31 8A 7D lA 4A lU 2 2 0 

7 9 - 4- 77 34 8 : 20 9A 6D lA 5A 0 5 0 

8 9 - 4- 77 34 8:24 12A 3D lA 5A 1 3 lA 

9 9-4 - 77 34 7:57 lOA 5D lA 4A lU 0 4 0 

10 9-4 - 77 34 7:58 14A lD lA 3A lD lU 2 1 lD 

al Hours and minutes. 
bl Live individuals . 
cl Dead individuals. 
ctl Unaccounted for. 

'° 0 



APPENDIX VII . Test VII . Louse ho st selection tests between old drones and f o rage r worker 

bees. Five lice were i nt r oduced to 10 drones at least 6 to 8 days old and 1 0 fo ra ger 

worker bees at least 14 days ol d. 

Repli - Temp. 
cation Date 0 

No. C 

1 8 - 7- 76 25 

2 8 - 7- 76 25 

3 8 - 7-76 25 

4 8 - 7 - 76 25 

5 8 - 7-76 25 

6 9 - 4- 77 34 

7 9 - 4-77 34 

8 9-4-77 34 

9 9 - 4- 77 34 

10 9- 4- 77 34 

a/ Hours and minutes. 
b/ Live individuals. 
cl Dead individuals. 
c/ Unaccounted for. 

Time 
Length 
of Test 

8 : 25~1 

8 :24 

8 :33 

8 :32 

8 :40 

8 :16 

8 :12 

8 :05 

8 : 07 

7 :5 9 

Number Recovered Location of Lice 

Drones Workers Lice Drones Workers Cage 

lOA-~_/ lOA 4A 1ui1 0 4 0 

lOA BA 2D~/ 4A lD 0 4 lD 

lOA lOA 5A 0 5 0 

lOA lOA 5A 1 4 0 

lOA lOA 5A 0 5 0 

9A lD lOA 4A lU 1 3 0 

BA 2D lOA 4A 1D 2 2 l D 

6A 4D lOA 5A 0 2 3A 

l OA lOA 5A 3 2 0 

BA 2D lOA 5A 2 3 0 

'° r' 



APPENDIX VIII . Test VIII . Louse host selection te st s between random age workers and a 

vi r g i n queen . F i ve lice were introduced to 15 ra n dom a ge workers and 1 virgin queen 

2 to 4 d a ys old . 

Re pli- Temp . 
c a tion Da t e 0 

No . C 

1 8 - 8 - 76 25 

2 8 - 8 - 76 25 

3 8 - 8 - 76 25 

4 8 - 8 - 76 25 

5 8 - 8 - 76 25 

6 8 -1 6 - 77 34 

7 8 - 16 - 77 34 

8 8 - 16 - 77 34 

9 8 - 16 - 77 34 

a / Hours and minutes. 
b/ Live i ndividuals. 
cl Dead ind i viduals . 

Number Recovered 

Ti me 
Length 
of Test Workers Queen 

8 : 04~_/ 14AE.1 1D~_/ lA 

8 : 05 14A lD lA 

8 : 08 15A lA 

8 : 16 15A lA 

8 : 19 15A lA 

8 : 18 15A lA 

8 : 13 14A lD lA 

8 : 11 15A lA 

8:07 1 5A lA 

* ** 6 lice introduced into test cage. 

Lo c ation of Lice 

Lice Workers Queen Cage 

4A lD 3 1 lD 

4A lD 3 1 lD 

4A lD 2 2 lD 

5A 5 0 0 

6 A*** 5 1 0 

5A 4 0 1 

5A 3 2 0 

5A 4 1 0 

5A 4 1 0 

'° [\) 



AP PEND I X I X. Te st I X. Louse host se l ect i on tests between random age workers and a mated 

queen . Fi ve l i ce were i ntroduced to 15 r andom a ge wo r ke rs a nd 1 mate r queen . 

Number Recovered Lo cati on o f Li c e 

Repl i- Temp . Time 
cat i on Da te 0 Length 

No . C o f Test Workers Queen Li ce Wor kers Que en Ca g e 

8 : 13~/ 
bl 

lD~/ 1 8 - 8 - 76 25 1 4A - l A 5A 4 1 0 

2 8 - 8 - 76 25 8 : 10 15A lA 5A 5 0 0 

J 8- 8 -7 6 25 8 :10 1 5A lA 5A 4 1 0 

4 8 - 8 - 76 25 8 : 25 1 5A l A 5A 4 1 0 

5 8 - 8 - 76 25 8 : 35 1 5A lA 5A 1 4 0 

6 9- 25-77 34 8 : 29 15A lA 5A 1 3 lA 

7 9- 25 - 77 34 8 : 13 15A lA 5A 3 1 l A 

8 9 - 25 - 77 34 8 : 08 15A lA 2A lD 2U~_/ 2 0 lD 

9 9 - 25 - 77 34 8 : 18 15A lA 4A l U 3 1 0 

10 9 - 25 - 77 34 8 : 25 15A lA 4A l U 2 1 lA 

------- -
a l Hours and minut e s . 
bl Li ve ind i vi duals. 
c l Dead i nd i v i du a ls. 
ct/ Un accounted for . 

'° w 



APPEN DIX X. Summary o f c oio n y examina t ions of 6 nu c s, e a ch wi t h 30 to 50 add ed lice , 

established July, 1976. 

Average Avera g e Lous e 
Colony Strength Average Adult Lice Larval Tunnels Que en s 

Month No. No. Total No. Per Total Total % 
al bl cl 

Bees- Brood- Honey- on 1 d/ in I No. on Ob- f / Ob- wi t h with 
Frame- Colony~ Qu eens served Frame- served Lice Lice 

Ju ly 2.9 0,7 2.00 3.28 9.51 9 0.1 6 0.0 8 24 5 20 . 8 

August 3.2 2.1 0. 8 2 1.90 6.08 5 27.53 33.57 30 5 16.7 

September 3.1 2.2 0.64 2.34 7.25 6 19.2 6 30.09 28 6 21. 4 

October 2,8 1.0 0.40 1.73 4.84 4 7.33 1 8 .33 15 4 26.7 

November 2.5 0.0 0.04 3.25 8 .13 6 2.00t 50.0 0 12 5 41.7 

December 2.1 o.o o.oo 2 . 75 5.7 8 1 ---- ---** 4 l 25.0 

Totals 2.8 1.0 0.65 2.54 7.11 31 11.26 17.3 2 113 26 23.0 

Number frames with bees (1 frame = 1,300 bees). al 
bl Number frames containing brood (Counted as the number of half fram e s containi n g any amount 

cl 
ctl 
el 
fl 
** 
t 

of brood) . 
Number frames capped honey (l.00=560 
On workers and drones. 

2 
c m capped honey). 

Number lice, on workers and drones, on one frame multiplied by number frames bees in nuc. 
Equivalent number tunnels per l frame capped honey. 
Not recorded. 
Average for 11 -1-76 only. 

"° ~ 



APPEND I X XI . Summary of colony e xaminati on s of 5 n ucs, each with 50 ad d ed lice, 

established August, 19 76 . 

Average 
Colony Strength Average Adult Lice 

Average Louse 
Larval Tunnels Queens 

Month 
B a/ B db/ Honeyc/ No. Total No. Per Total Total o/o 
ees- roo - - . 

on 1 d/ No . in/ No . on Ob-

August 1.1 

September 1.4 

October 1.7 

Nov ember 1.5 

December 1.1 

Totals 1. 4 

1.0 

0.9 

0.8 

0.1 

o.o 

0.6 

1.80 

1. 80 

1. 48 

0.78 

0.60 

1. 29 

Frame- Colony~ Queens served 

5.50 

4.52 

3.38 

4.33 

2.67 

4.08 

6.05 

6.33 

5,75 

6.50 

2.94 

5.71 

38 

34 

12 

11 

1 

96 

0 .00 

0.52 

1. 31 

0.33t 

---** 

0.54 

Numbe r frames with bees (1 frame= 1,300 bees). 

fl Ob- with with 
Frame- served Lice Lice 

0.00 

0.29 

0.89 

0.42 

0.42 

7 

21 

11 

12 

2 

53 

5 

12 

6 

5 

1 

29 

71. 4 

57.1 

54.5 

41.7 

50.0 

54.7 

al 
bl Number frames containing brood (Counted as the number of half frames containing any amou n t 

cl 
ct/ 
el 
fl 

** t 

of brood). 
Numb er frames capped honey (1.00 = 
On workers and drones. 

560 
2 

cm capped honey). 

Number lice, on workers and drones, on one frame multiplied by number frames beesin nuc. 

Equivalent number tunnels per l frame capped honey. 

Not recorded 
Average for 11-1-76 only. 
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APPENDIX XII. Summary of colo ny examinations of 6 nucs, each with 50 added lice, 

established September, 1976. 

Average Average Adult Lice Average Louse Queens 
Colony Strength Larval Tunnels 

Month 
No. No. Total No . Total Total % 

a/ b/ c/ on 1 d/ in e/ No on Ob - Per Ob- with wi th 
Bees- Brood- Honey- f l 

Frame- Colony- Queens served Frame- served Lic e Lice 

September 2.3 0.5 1.83 7,50 17.25 3 0.33 0.18 10 1 10.0 

October 2.1 0.8 1. 37 4.22 8.86 2 0.94 0.69 15 2 13.3 

November 1.7 0.3 1. 23 5.14 8.74 16 1. 30t 1.06 13 9 69.2 

December 1. 4 0.0 1.14 4.75 6.65 1 ---** ---- 4 1 25.0 

Totals 1.9 0.4 1. 39 5.40 10.26 22 0.86 0.62 42 13 31. 0 

Number frames with bees (1 frame= 1,300 bees). al 
bl Number frames containing brood (Counted as the number of half frames containing any amount 

cl 
ctl 
el 
fl 

** t 

of brood). 
Number frames capped honey (1.00 = 560 
On workers and drones. 

2 
cm capped honey). 

Number lice, on workers and drones, on one frame multiplied by number frames bees in nuc. 
Equivalent number tunnels per 1 fr ame capped honey. 
Not recorded. 
Average for 11-1-76 only. 

u) 

°' 



APP EN DI X XIII. Sum mary of col ony examinati on s o f 6 nu cs , with out ad de d li ce , established 

September, 1 9 7 6 . 

Average Average Adult Lic e 
Avera g e Lou s e Qu e en s 

Colony Strength Larval Tunn e ls 

Month To tal To tal 
a/ bl c l Number og

1 
Number in Number 

Bees- Brood- Honey- Colony~/ Obse r v e d 
with 

1 Frame- Observed Lice 

September 2.3 0.5 2.0 0 0 .0 8 0.18 0 .0 0 1 1 0 

October 2.2 0.9 1.81 0.11 0.24 0.00 1 3 0 

November 2.1 0.4 1.19 0 . 2 0 0 . 42 o .oot 1 3 0 

December 1.7 0.0 0. 8 1 0. 20 0. 3 4 ---** 4 0 

Totals 2.1 0.5 1. 45 0.15 0.32 0 .00 41 0 

a/ Number frames with bees (1 frame= 1300 bees). 
b/ Number frames containing brood (Counted as the number of half fra mes containin g a ny 

- amount of brood). 
cl Number frames capped honey (1.00 = 560 cm 2 capped honey). 
ct/ On workers and drones. 
e/ Number lice, o n workers and drones, on 1 frame multiplied by number frames bees in nu c . 

** Not recorded. 
t Average for 11-1-76 only. 
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APPE ND IX XIV. Summary of colony examinations of 6 nucs , each with 50 added li ce , 
established April, 1977, 

Average Average Adult Lice Average Louse Queens 
Colony Strength Larval Tunnels 

Month No. No. Total No. p Total Total % 
a/ b/ c/ 

Bees- Brood- Honey- on ld / in / No. on Ob- Fer f l Ob - with with 
e rame-

Frame- Colony- Queens served served Lice Lice 

April 1.9 1.0 0.67 8.61 16.36 0 0.00 0.00 6 0 0.0 

May 2.7 1.8 0.62 4.78 12.91 5 96.83 156.18 29 4 13. 8 

June 3.5 2.5 0.51 1. 33 4.65 1 177.88 348.78 18 1 5.6 

July 3.8 3.0 0.55 0.50 1.90 0 88.72 161.31 11 0 0.0 

Totals 3.0 2.1 0.59 3.81 11.43 6 90.86 53.61 64 5 7,8 

al Number frames with bees (1 frame= 1300 bees). 
bl Number frames containing brood (Counted as the number of half frames containing any 

amount of brood). 
cl Number frames capped honey (1.00 = 560 cm 2 capped honey). 
di On workers and drones. 
el Number lice, on workers and drones, on 1 frame multiplied by number frames bees in nuc. 
fl Equivalent number tunnels per 1 frame capped honey. 

'° O'.) 



APPENDIX XV . Summary of colony examinations of 6 nucs, without added lice, established 

April, 1977. 

----
Average Average Louse 

Colony Strength Average Adult Lice Larval Tunnels Queens 

-------
Month a/ bl cl di 

Bees- Brood- Honey- Number on 1 Frame- No. Per f/ Total Total 
Ob- Frame- Ob- with 

served served Lice 

April 1. 5 0.8 0.33 0.00 0.00 0.00 10 0 

May 2.3 1. 6 0,37 0.00 0.36 0.97 30 0 

June 3.0 2.5 0.30 0.00 0.25 0.83 20 0 

July 3.6 3.2 0.25 0.00 0.20 0.80 9 0 

Total s 2.6 2.0 0.31 0.00 0.20 0.65 69 0 

Number frames with bees (1 frame= 1,300 bees). al 
bl Number frames containing brood (Counted as the number of half frames containing any 

cl 
ctl 
fl 

amount of brood). 2 
Numbe r frames capped honey (1.00 = 560 cm capped honey). 
On workers and drones. 
Equivalent number tunnels per 1 frame capped honey. 

\0 
\0 



APPENDIX XVI. Sum mary of colony ex aminations of 3 nucs , e ach with 50 add ed lice, established 

May, 197 7 . 

Average Average Adult Average Louse Queens 
Colony Strength Lice Larval Tunnels 

Month 
a/ b/ c / 

Bees- Brood- Honey- No. on No. ine/ No. Per f/ Total Total 

1 d/ Colony- Observed Frame- Observed with 
Frame- Li c e 

May 2.3 1.0 1.00 5.67 13.04 8.67 8.67 7 0 

June 3.1 2.4 0.60 1.83 5.67 135.00 225 . 00 12 0 

July 3.9 3.1 0.24 0.44 1.72 58.33 243.04 9 0 

Totals 3.1 2.2 0.61 2.65 8.22 67.33 110.38 28 0 

a / 
bl 

c i 
ct/ 
el 
f/ 

Number frames with bees (1 frame= 1,300 bees). 
Number frames containing brood (Counted as the number of half frames containing any 
amount of brood). 2 
Number frames capped honey (1.00 = 560 cm capped honey). 
On workers and drones. 
Number lice, on workers and drones, on one frame multiplied by number frame bees in nuc. 
Equivalent number tunnels per 1 frame c apped honey. 

I-' 
0 
0 



APPENDIX XV II. Summary of co l ony examinations of 3 nucs , without added lice , established 

May, 1977. 

Average Average Average Louse Queen 
Colony Strength Adult Lice Larval Tunnels 

Month al bl cl 
Number Number Number Per fl Total Total 

Bees- Brood- Honey- On ldl in el 
Ob- Frame- Ob- With 

Frame- Colony- served served Lice 

May 1.7 1.0 1. 23 0.08 0.14 0.00 0.00 8 0 

June 2.6 1.6 0 . 80 0.00 0.00 0.33 0.41 12 0 

July 3.3 2,7 0.47 0,00 0.00 0.78 1. 66 9 0 

Totals 2.5 1.8 0.83 0.03 0.08 0.37 0.45 29 0 

al Number f rames with bees (1 fr ame= 1 , 300 bees). 
bl Number frames containing brood (Counted as the number of half frames containing any 
- amount of brood). 2 
cl Number frames capped honey (1.00 = 560 cm capped honey). 
di On workers and drones. 
el Number lice, on workers and drones, on one frame multiplied by number frames bees in nuc. 
fl Equivalent number tunnels per 1 frame capped honey. 

t-' 
0 
t-' 



APPEN DI X XVIII. Summary o f c o lo ny examina t i ons of 2 nucs , e ach with 50 added lice , 
e stablished June, 1 97 7, 

Average Average Average Louse 
Colony Strength Adult Lice Larval Tunnels Queens 

No. No. No. Per Total Total fl 
Month al bl cl On 1 di in el Ob- Frame- Ob- With 

June 

July 

Bees- Brood- Honey-

2.3 

1. 6 

0.7 

0.3 

0.94 

0.80 

Frame-

7,00 

4.34 

Colony-

16.10 

6.94 

served 

0.00 

0.17 

0.00 

0.21 

served 

4 

4 

Lice 

0 

0 

Totals 2.0 0.5 0.87 5,67 11. 34 0.09 0.10 8 0 

al 
bl 

cl 
ctl 
el 

f/ 

Number frames with bees (1 frame= 1,300 bees). 
Number frames containing brood (Counted as the number of half frames containing any 
amount of brood). 2 
Number frames capped honey (1.00 = 560 cm capped honey). 
On workers and drones. 
Number lice, on workers and drones, on one frame multiplied by number frames bees in 
nuc. 
Equivalent number tunnels per 1 frame capped honey. 

I-' 
0 
1\) 



APPENDIX XI X. Summ a ry o f co l ony e xam inat i ons of 2 nucs , without added lice e stablish ed 

Ju ne, 19 77 . 

Average 
Colony Strength 

Average Adult 
Lice 

Average Louse Quee n s 
Larval Tunnels 

Month 
Number on Number 

f/ 
Total Total Per Frame-

June 

July 

Totals 

a/ b/ c/ 
Bees- Brood- Honey-

2.1 

2.3 

2.2 

1.0 

1.9 

1. 5 

0,87 

0.59 

0.73 

di One Frame-

0.00 

0.00 

0.00 

Number frames with bees (1 frame= 1,300 bees). 

Observed Observ e d wi t h 

0.00 0.00 6 

0.50 0. 8 5 5 

0.25 0.34 11 

al 
bl Number frames containing brood (Counted as the number of half frames containing any 

cl 
ctl 
fl 

amount of brood). 2 
Number frames capped honey (1.00 = 560 cm capped honey). 
On workers and drones. 
Equivalent number tunnels per 1 frame capped honey. 

0 

0 

0 

Lice 

r-' 
0 
w 
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