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AMETHOD OF BEARING CHIGGER MITES (ACARINA,
TROMBICTULINALLY

CHARLES I, MICHEXER®

Although ehiggers are severe pests in many regions of the world and are im-
portant veetors of diseese inoa large area ol he Tar Tast, satisflactory rearing
methods for these mites have not been found,  Heaving s peealiaely important
for diseasze transmizsion studies with chimeers, sinee an individoal mite feeds on g
vertebyate hest bot onee during 1= entie 1ife and i but one stage, the larva,
The disease organisms mwmust, therofore, pass from the larva of one generation
theoneh all suecessive stages, ineluding the ege Lo the larva of 1he next gener-
ation.  While there has nol vel been achieved the goal of camnving through the
evele Trom larva to larva without serions mortality | the methoed deseribed below
may serve az o basiz for Ahe development of a satisfactory lechnigue,  Inoits
present lorm, however, the methol has heen of great salue in stidving all stages
of the life evele and in obtaining the taxonomically inportant nvingshs and adules
from larval chiggers.

The studies upon which this paper is based were carvied on with @ common
specics which infests man in Panama, Fedvombdceda botatos {Linnoeoas)?

Frattlenee now being acoumulaied indicates that eortain other species, for
example, Trombicila velnzesd Boshell and Rerr, may be reared in the same
manner,

Sinee domestic chickens are an important and convenient bost of & Sainfes,
they have been used ax hosts for the chigger larvae Inomost of these stodies,
Fully engorged larvie can be obitaimed in large numbers and in good condition T
placing 4 naturally infested chicken in a eage, the hottom of which iz made of
coarse (ome-hall inel) wive mesh, The eage = provided with shot legs and i
placed inow larvge tray filled with water (Fig. 21, As the engorged larvae Tall from
the chicken they pass through the wire mesh and lund on the water, Hoating
helplessly on the surface. 1t is desirable to have the water at least one inel
leep so that the feees of the chicken will sink below the sinfaee, The water in
the Lray is changed after each collection of the chizzer lorvae. Tood and waler
for the chicken are provided in very small containers in orider to interrupt the
fall of as few mites ag possible, and viee or white breewd i osed as fomd so that
aealtered particles flosting on the water will not seviously inderlere with nding
the red horval ehigpers,

VT hee wark deseribed in this paper was done aoder a conteraet recammended by the Com-
mittee on Molieal Researeh Delween the Offier of Seientific Hezeareh and Develapment
and the Gorgas Memaorial Laboratory, Pansme City, I de P

The anthor is moeh indelbted to De, Heebereo O Clark, Thrector of the Gorgas Aemorisl
Laboralory, for excellent Tacilities pravided fov dhis work, sl to Major Aarvshall Hertig,
En.0, aml Captaio G, B Fairchild, S0 for agsiatanee wol belpfol soggesiions.

ptain, 8o, ALULE,

e gee of this e 1= diseassed oo fortheoming paper. I0as che same species which
hias sometimes heen callol deavisens howinis [Ewing),
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Twiee o oy until the chicken s free of chiggers (a week Lo 10 dayvs) the en-
gorged Turvac ave collected from the water swiface onto small squares of paper.
The corner of a plece of paper = dipped into the water beside a floating chigger
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pe slicde, for making abservations an
coees atel ather atares ol ehigeers, (Phologrehs, courtesy of 17 S, Armey Sienal Carps
g e e, wrlegrnphs, courtesy of U080 vy Signal Carps)

Fra. 2 Animal ealucally inlesied with ehigpers ie cape standing in tray of water.  Fn
warmed Lacvie fall 1o woader where they Hoat and may D reiwoved by means of aguares of
TLE SERL [0 T

aned oo betng withdrewn from the water the surfoee tension eauses the ehigoor 1o
slick o the paper. Newspaper has the proper absorptive gqualities for this
purpose,  As the squares of paper div the mites are released and walk about,
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The moist squares ol paper with the mites oo them are placed in half-pint
fruit jars lined on the bettom and sides with a laver of plaster of Paris one-
cighth to one-fourth inch in thickness (Fig. 30, Such jars ave prepared by pour-
ing inlo them & rather viscous mixture of plaster of Paris and water and then
tirning and tilting the jars slowly until the sides and bottom are eovered with o
laver of uniform thickness,  Continued tumning is sometimes necessary until the
plaster solidifics,  This layer of plaster of Paris 12 of greal imporfanee, a= 1
absorps wuter which would otherwise condense on the glass.  Inounlined jars
maost of e engorged Jarvae beeome stuck insueh water and die without trans-

Fra, & Frait jar with inner cogting of plaster of Pards, for rearing engorged Tirvae to
nyvinplinl stage.

Forming.  Sinee enooemed loevae appear to seelo darkness, no diffienlty s en-
countered with larvae eeawling onta the anlined olase jar lidls, The wse of
opaque metal lids s objeetionable, however, as the larvae commonly erawl onto
the lids.  In order to maintain a high humidity, o few deops of water are placed
i these jars whenever the paper or plaster appears dry,

It i frequently imporiant to obtain engorged luevae for reaning from wild
animals or Brds which eannot practicably be eaged over o pan of water,  This
sy be done by placing the dead body of an infested animal ina paper sack which
i sealed with paste.  After 29 hours the swk s opened and the chiggers which
have left the animal are shaken into o plastec-lined jar,  Others are removed by
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clipping pieces of skin to which they are attached [rom the body of the host and
placing these pieces in the jar, The latter method alone iz frequently satis
Factorv. (4 conse only 1he fully engorged larvae soevive,

Within o week or 10 days engorged larvae teanslorm to nymphs in the plaster
lined jars with very little movtalitv,  (Longer periods are vequired for =ome
species.]  When all have transformed the nymphs are shaken our of the jars
limed with plaster of Payis into prepared reacing jars. The most sneeessinl
rearing jar so far used 1= a pint feait jar with the bottom broken ont aml eee
placed by plug of plaster of Paris about three-fonrths of anineh thick (Tie 1.

Fui, A, Hearing jar membe by replacing boltom of Frot jer with  plasier of  Paris.
J Ll ARG DAL L l
soemphal and adall ehiggers Hve inomisture of 2ail and elhicken meonee,

A container made by plugging one end of a Lunp ehimney with plaster of Pars is
cqually satisfactory except that the 1o is more dilficull 4o seal.  In the jar s
placed o mixture of aboul & parts moist, stevilized soil to | of ehicken manuee, o=
swpesteld by Melvin® This mixtiee is then damped dewn gently 1o form a
lazer about 13 jnches thick ad the jar is eeady Tor the nvmphal ehizgers, Vari-
ois provediees, such as addition of growing green plants, small =oil insects,
sterilization Lo reluee monld and bacterial growth, ete, have had little effect
on the growth or mortality of the nvmphs,

Dalelvin, Toy. Nede on the coltnring of clizzers. (In pross)
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Besd vesults ave olviained when the top of the Jar i= el open, Nymphs and
adulls sty on cr o the moist soil amd deonot chomb out of the jars 36 they aee
npen aned therefore relatively dev above the soll Tevell, Water s wded daaly.
Any exeess passes threough the plister plug o the bottom of 1he Jar into g petr
dhish i whieh the jar stands. Sinee there 1= o gradient o the sotl feom relatively
v above to very mnist below, the mites are able 1o take up positions of favorable
lnvmiedity.

Transtormation 1o pdulis takes place o ihe =0l three or more weelis alter the
nviphs are placed o the veaving jars.

Samilar rearing jars are w=ed for o wilidbeonghe nvmphs ool adolts When g
are clesived Tor sty 36 i= advizsable to tamp the =oil very fivmiy so 1hat the adulis
cannot get benesth the surtaee. Then the eges will be fonned oo the safaee, 11
only Tarvae are desired this s animpodant, sinee they will erawl ap ont of the
soil vpon hatehing,  When larvae are exyectml to o oppear in oo jar the lid =
elamped crnowith o rbber seal =0 they cannol exeape. The pete dishes inowhich
the j:_[]'.-' atand ape ]1]:]('(‘-{] CHL =L of T saturated with 1“[l|i‘lh}'||3-§Ilthzi]:ltl‘.
in order to kil any larviee which eseape when the Tals ave remonvced for addition of
waler, reaoval of larvae, cle.

Larvae 1o be placed on o host animal are removed Teom e resriong e by
picking them up on small peces of wet newspaper. The paper 3= then either
[astened 1o o feather on the under =efoee ol the wing of o voung chicken o sueh
position that the larvae wil eraw] ol onte lere skin Ssurrounding feathers

phacked if nevessaey  or the paper with s mates 3= plaeed s very shallow, wide,
shell vizl, the npen end of which i= pressed elosely 1o the skin of {he host oand
el i posicion wich sdlesive tupe. Lo either case as the pleces ol paper dey e
mides are celeased Drom 1w wader filng, and aller wandeeing about, wttach them-
selves 1o the host,  Sinee unengorsed boevac ean o walle on Che sofaes of water
and wee ned easily beld by oa water fihn, the entiee opevation st be pedormed
apidly, I the miles are released on Lhe demse Teathers o wellogrown chickens
i high proportion deop off without worlding theough the Testhers to the skin.

Alter engorgement mites are celeieved frorn fhe bost in the same manner a8
deseribed above For obiaining engorged larvae Trom natarally infested chickens,
Some drop within 2 divecs after attachment, while others remain altached Tor as
el as 10 days,

Asmall plaster of Pavis coll covercd with o mieroseope shde (held i place with
worhber band) s convenient for madong special observations, for exsample, on
pops and laler gquicseend stoges (g 1 Soach eells hove the ndvantaoe that
water can he added Trom e oui=ide throegh the plaster withou distarbinge 1he
content=, MNymphs and adelis, however, do oot appee fo suevive for more than
goweek or two in eonstant contaet with plaster of Pans.

Using the methods here deseribeld, wild-eanght Females have been indueed 1o
Ly s wnd Trom these eges s rst generntion of wdults has been reaed, Hioae-
ever, the mortality has been high, especially in the nvmphal stise, aml of the
larvae hatehed only about U pereent finally vielled adults,  Fngorged wild-
gaght Tervae from chickens have been reared through to adults but here again
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the mortality is about 90 pereent, mostly in the nvmphal stage,  Adults reared
from wild-caught engorged larvie have in w few cases laid fertile eggs which
vielded larvae, but it was not possible to rear these few larvae to adults, It is
possible that the difficulty enconntered in sceuring eges from labwratory resared
adults may be due to the disinelination of adults to mate in captivity,
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