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L iolog ic a l control i:i one of th e ne\Vc r tools o f th e eco nomi c entom
ologist fo r u se in com hatin g in sect pes ts. Se,"era l out ~tanding in :itances 
o f it s successful app li cation for th e contro l o f importan t cc'Onomi c in sec ts 
are \Ve ll );:n O\\"11" Thi s paper deals with th e contro l of th e E uropean 
ean,"ig ( Forficula auricularia L") by th e Ll se o f th e pa ras itic fl y (Digoni
chaeta seti penn is Fa 11. ) 

The Earwig 

T he E uropean earw ig was accid entall y introdu ced into \ Vashin g ton 
a nd O rego n about 1909 and with in a few years had gai ned a footho ld 
in Seattl e, \ Vashing ton a nd P OI" t1and. O regon" Various types of poisoned 
baits. traps , and other m eans of exterminati on have been dev ise d and 
hundreds 'O f th ousand s of doll ar s spent in attempting to eradi ca te or 
even contro l the ea rwig throug h compul sory and voluntary baiting and 
oth er mean ~" Th e Bureau o f [nt011l 010gy a nd P lant Quarant in e of th e 
U nited States D epartment of Agriculture has deve loped a poi soned bait 
that g i,"es better result s t han any prev ioLl s ly used a nd w ill effecti,"cly 
r edu ce th e ea r wig popul at ion in th el ba ited at"ea for a ny g iven sea,;on. 

But, e,·c n w ith the m ethod:i o f co ntro l at hand, the ea r w ig has con
tinu ed to spread from th e orig ina l a reas infes ted and n ow it may he 
fo un d not onl y in t hc city but in the country a nd it is e,·en in fe stin g the 
woods . It is no\\· ga inin g a footh o ld in eas tern O regon, eas tern \Va :=; h 
ington and in we:ite rn Ida ho, a nd has r ccently been reported in De1l\"c r , 
Colorado. 

T he depreda ti on s of th e earwig are fa r-rcachin g and affect sma ll 
home fl owe r a nd ,"egetabl e gard ens as well a s th e la rge comm ercia l 
p lan t ing s. Because of its nocturn a l habits and ab ility t o conceal itse lf 
so we ll durin g th e day, it s ex is t ence is often unkn own a nd som ethin g 
else is bl am ed fo r the damage it does. 

Ear wigs not onl y dcst roy plants but des troy th eir u sefuln ess . The 
beauty a nd charm of a fl o \\"c r or the deli cacy of a fre sh vegctable oft en 
ha ve t'O vie \\"it h th e repul s iveness o f the earwigs they harbor. Cut 
fl owers a nd earwi gs have com c to be assoc iated to such a n extent that 
the: sale o f fl owers has fall cn off. These los:ies a re indirec t and to check 
such infestations by ba iting would be d iffi cult. 
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:'\11 these fac t o r ,; make i1llperatil-e som e 111ean :-; o f (,()Iltr" l that is nl!t 
depend ent upo n regular co nc e rted hum an attenti o ll_ Hi ol c;g ical co ntro l 

fulfill ,; this n eed. Once an in sec t paras ite is s ucce,;sfull :-- estahli ,.; hed. it 
tak e,.; its toll of the hos t unceas in g ly. lIiti1 (J ut effn r t o n the part of Illan, 

and al m ost unnot iced, 

,·\lt h o ugh paras ite,.; had pre,-io u s ly been introduc ed iil t " G r eg-un . it 

\I'a s no t until the fall of 193 1 t hat para,;ite s II ere rece il'Ccd at t h e Federal 

L a lJora to ry a t Puyal!up, \\'a shin gto n, During the f,:11 of 193 1 about 

1:?1.000 ea rll' ig,; lI'e re co llected in I taly. England and Fran C(' hI' age n h 
o f th e Dil-is io n o f F o re ign Paras ite Introducti o n haling h eadq uarte r ,; at 
its labo rato ry in France. alld ,;hipped to Pu y allup. \\-ash in .g'to n , 17ro 111 

thi ,.; importati o n of earw ig ,; . about 2.800 specim en s o f t h e 1l1LJre il11]>() rt ant 

para ,.;ite . Digonichaeta setipennis, Il'e re obtain ed, Th e"e ~enecl as a 
star t fo r th e propagati o n of t he para ,;i t e a t the hh ()raton, L o,.;sc·'. at 
fir st lI' ere h eavy and para s iti ,;a ti o n uncl e I' :l1-tillcia l c(l11diti"ns ,, 11)11-, hut 

a,; th e n ee d s a nd habit:-; o i th e 1'11, beca m e b ettn uncl er.; t( ll)( l and he tter 

t ec hn iq ue II-as lI-o rkec1 o ut. prod uction increase d r i!pici iy, 

Method of Parasitization 

Bri ef ly. th e m et hod of pa ra s iti zati o !1 11 0\1- u sed IS u" f"llo\I-" : Th e 
parac ites ol-e r ll- int er as pupa ri a . hro ll' n ill c(li o r a nd ll1u ch like a 9T;!in Df 
\1 h eat ill s ize and ;; bape , Ear ly in :, r ay th e flie :" 111o,;tly 111;1.le~ at rr :; t . 

~Ltrt cllle rg ing fro 111 th e~e p upari a anel a rc pu t in to m ating' cage~ fo r a 
fe ll' day,; , :\fter mating. the fe1l1 ale:.; a rc tr a ll ,;fcr red to ol-ipu,;it iun cage,.; 

fu r t\I'O ur three II- eek,; II-hile th ey d el-e lop th ei r egg,;. after Il'hi ch they 

hecllme qu ite a ct i \" e and a n x io u s to finel ca nl' igs . T h ey u re then g il'e n 
p rr'pe r light and heat an cl eggs a re oh ta ined hy in :,e r ting into til e c,~g c 

II-jtb the 111 a ;; ma ll cloth-col'er eel Il'ooci hloc k or cage con taining- a fell
li\"e ea nl-igs, Tbe fli es detect tb e pre ,;enc e ()f t h eir h ost 1> _1 ocl!lr ,mel at 
unce ,- t;1. rt ol-ipu:; iti ng 0 11 th e c loth aL o l'l' th e ea nl'ig :" I~ach egg CUll

t ail1'; a fu ll y de\"el o ]led lan'a () r 111 ag!2:ot all l)u t ()l ](" -~i :,t :, -t" l1rth "i a n 
inc h in length incl ose d in a th in s kin or ch() r illil Il' hi ch :.;plil ·, II-itb in a 
fCII- "econ cl:-; af t er be ing la id an d r elea ,.;es the ian-a' Th i,; 111aggcl t h ,· ,; no 
e:e ,.:. a ud locates it,; hos t hy odor. a lternately sta lldill g Ull it,; tail and 
\\-C\I' ing- it,; h ead aiJo u t in all effLJrt to pick li p the (J el ur . then dro)l])ing 
C\t..l\\"11 an el crall'ling fo r a ,; h or t eli,.;tance, \\ -h en it det ect-.; t he p resence oi 

th e ean"ig its ac ti o n ,; bec ollle m o r e ra p id, 
\\ 'he n the cloth bluck contain ,; a numb e r of egg,; and b n a l.', it i,.; 

r e l1 l1Jled fr om th e cage and ea nl' igs \I-ho:;e act i ,-ity ha ,; h een reduced 

Ily et he r a r lO the n inelil ' iclual ly ha nd- pa ra ,; iti zed b:-- pickin g c:1(' 11 la r \\'i~

li p II-it h a pair of for ce p:; and ho ldin g it Il' ithin re ac h o f the actil'e bn'a, 
Th e lan'a imm ediately cling ,; to th e eanl-ig ancl crall-Is l er .r ra pid ly lIn t il 

it COl11es t o t he so ft membrane at the ba se of th e leg,; o r II-ing::: . al;o ut the 
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neck. o r eyen between the segments 'Of the abdom en. where it st arts 
burrowing in a t once. A bout 2.000 earwigs p er person per day can be 
parasiti zed in thi s m a nn er. If a g reater number of parasiti zed ean\' igs 
is desired, at a sacrifice of the assuran ce that each earw ig w ill haye on e 
parasite. th en th e numb er o f lar vae on th e bl ock is estimated and about 
the same number of a naes theti zed earwig s spread over the lan·ae. 
coyered w ith a g la ss di sh a nd shaken lig htl y to a id di s tributi on. By thi s 
m cthod . twelve t'O fiftee n th ousand earwigs m ay be parasiti zed per day. 

Dy the tim e the earw ig s haH recovcTed from th e a naesthetic (e ther) 
the paras ites ha\'e u suall y compl eted th eir ent ra nce. They do not gO 

entirely in at thi s tim e, but s top \\·ith the hind end protrud in g s li g htl y . 
leav ing the ir spiracles exposed to th e a ir. I n th e ea rly stages the 
parasites fe ed only on th e body fluid of their hos t s, consequentl y the 
ear wig s ea t and diges t th eir food in a normal m an ner. vV hen a lm os t fu ll 
g rown , the lar vae detach th em seh 'cs and fl oa t free in side the earwigs 
w hil e feedi ng for a short tim e on the internal organ s, then em erge as 
w hite m aggo ts about one-fourth in ch in leng th . They th en burrow a 
short di stan ce into th e so il t o shorten and ha rd en into pupa ria , thu s 
complet ing the li fe cycle . The earwigs li yc for only a few days after the 
m aggots com e out , and cat no food. Paras iti zed fem a le ea r w Ig s neyer 
produce eggs. 

Habits of the Fly 

In th e laboratory 15 percent of these fi rst-genera tion puparia emet'ge 
in July a nd A ug ust a s second-generat ion fli es and about 5 perce nt of th e 
puparia from these fli es produce a t hird gc nerahon. Each fl y lay s fr0111 
300 to 500 eggs. Th e potential in crease of the fl y in a year is about 400 
t im es as g reat as that of the earwig . That is , 10 female ea r w igs a re cap
ab le of p roducing 600 off s pr ing in a year while 10 fem a le fli es can 
produce about 242,000 in a year. 

F rom w hat is kn ow n o f the habits o f the fl y and of oth ers in the 
same family 'O f paras it ic fli es it is ye ry unlikely that it w ill e\'e r becom e 
t roubl esome in t he house, cve n when it beco11l es abundant in na ture. 
The adu lt. fl y feeds sparingly u pon the nec tar of ce rtai n fl owers a nd is 
no t attracted to cooking or other dom esti c odors. 

In nature th e adult femal es, w hen ready to lay , seek the haunts o f th e 
hos t and lay their eggs as cl ose as poss ibl e to the hiding p lace of t he 
ean\' igs so that th e li ttle maggots can get to them or w ill lind th em a s 
they com e 'O ut a t nig ht fo r food. The fli es may be seen late in the afte r
noon running about O\'e r th e bark of a tree, sticking their heads into 
every small cre\' ice, o r crawling into la rger ones and dr'O pping an egg 
or two where ever they pick up the earwig scent. The larvae, afte r 
hatching, can li ve for about 36 hours w ithout the host. 
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Liberations 

In t he spring of 1934. about one-third of th e puparia which had been 
reared th e yea r before and oyen\' intered at t he labora tory \\' e re sent to 
the S tate o f Ca liforni a to be propagated there. From tbe rema ind er. 
about 29.000 ear w igs \\'e re ha nd parasitized from fir st ge nerati on fli es 
and about 53.000 from the second-gen eration during th e summer , f.'rom 
thi s ;; tock. t,,'o expe rimenta l co loni es o f paras itized ean\' igs ,,'e re liber
ated in th e fal l and a colony of puparia in the "'inter. In 1935 . about 
80.000 ear"' igs ,,'e re parasitized from fir st-gen erat ion flie s and 1 5.000 
from th e second generat ion, Fourteen addit ional liberat ions ,,'e re mad e. 
all consist in g; o f m ate el fem a les th at had bee n held at the labora tory 
until ready t'O Q\' ipos it . The parasites ha H no,,' been lib erated at Dell
ingham. E\'erett . Vashon I s land , Puya llup. the laboratory. Roy . Castl e 
R oc k. Kalama. Amboy . Cathlam et. Nase lle. South Dend. H oquiam. 
Yak ima. \V a ll a \V all a . and P ullman. \\ 'ashin gton and l\I oscow . ,Idah o, 
These expe rimental colonies are for th e purpose of determining the 
ab ility of the parasite to become es tabli shed , its rate of di stribution, and 
it s effec t u pon the ea rwig, 

Reco·veries 

In ord er to determine th e prese nce of th e parasite in the field, earwig 
hidin g bl ocks o r traps a re put out at each colony at the point of libera
ti on a nd at \'ariou s points surroundin g it, Each ear"' ig trap has a 
parasite trap attach ed to the lowe r end td catch lan'ae as they issue 
from the earwigs and drop do,,'n t o pupate, The presence of puparia 
then . in a t rap indi cates that the para site s haH spread to that place, If 
pel'centage of paras itization is desired, the earwigs a l'e cu ll ec ted fr 0 111 

the traps and kept at the laboratory until th e ir parasites have issued, 

,\t thi ;; \\'r itin g (N o\'e mber, 1935) eith er co ll ecti on,; o f earwigs or 
examination:; of traps. or bo th. haye bee n m ade at 9 col onie s and para
s ite,; hal e been reco\'ered from 6: Puyallup. the labo rato ry. \ -a shon 
h la ncl. Roy, L\'e rett. and Yakima, Se\'en puparia ,,'e re found at one 
tim e in a trap on \ 'ashon i s land that had only 23 ear"' ig,; in it at t he tim e 
of exa lllinati on and s ix in a trap a t Puyallup " ' it h 45 ear"'ig s in it. In 
Puyall up t he pa rasit e;; ,,' cre found to hal'e "prea el at least t",o hlock :: 
to th e nurth. wi thin a yea r afte r liberati on, 

Conclusion 

\\ ' hen para,;ite,; <'d' e tran s ported from t heir nati\'e home in tu a new 
en \' ironm ent. rea red a nd liberatecl ill lesse r num ber::; than occu r in 
nature, th ey hal'e Illany ath 'e r ,.;c fa cto r ::; " ' ith " 'hich to contend and it i:: 
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usually seye ra l years b efor e th ey ha\'e hecu lll e suffici entl y ab und ant to 
he found. O ften th ey are not r ecO\'e red for many year,; and frequ ently 
they do no t ta ke hold at a ll. In \' ie w of thi ,; it i,; \ cry g ratifying th a t ';0 

man y recO\'e rie s haye bee n mad e of thi s ea rwig parasite w ithin a yea r 
from the tim e of it s liberati on. J t,; succe,;,; ful e,; tabli shm ent "eem ,; 
certain. 

Summary 

Th e E uropean earwig (Forficula auricularia L ) has becom e an i111 -
pOl"tant economi c pe,;t and because of it,; wide di,;t ributi o ll and large li ,.; t 
o f food plan t,;. it is diffi cult to contro l by artific ia l m ean s. Biologica l 
contro l is the logical m ean s t o hold thi ,; pes t in check. Digonichaeta 
setipennis Fa ll. . a parasite of th e earwig in I ~ urope . was imported in the 
fa ll of 193 1 and fr om thi s s toc k. rearin g m ethods as described ha \'e hee n 
work ed out and large Ilumbers pro pag ated. Experim ental liberati ons 
ha\'e been mad e and the paras ite ha,; heen recovered within a yea r after
ward. The results are encouraging for t hi s parasite. 




