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INTRODUCTION 


~h 2f? .Q.. t l' tl . 'I' . 1
f. e m€)st l~lll'lOllS ll1se('t n ·tac mIg: \(' PI'('[tIllll exits 18 t Ie pecan 
mit casijbeal'~ (Ac7'olJ(l8i8 NU'i/ae Gl'flle). P:H'a~iti:;1Il is an important 
fa:~tOl' In th[ natlll'al cont·l.'ol or this iU:il'et. Becttllse mall,)' pecan 
tl' es ift-!:l'extlS are inaccessible to slH'aY maehim's, it ,ms dl'simbJc to U ;) , 
T C5 :,; 
~~.Submitted~r rmblieutioll r"ebmar.y 14, lO;:;O. 

• J. L, Gardiller assisted with this [lrojeeL frolLl SelltrllllJel' 11, 1030, to April 1;:;, 
1931. L. D. Way was employed as a field assistant in tile summers of 10~9 lmcl 
1980, Ilnd D.3lJ. Read in the summer of 1030. Parasite specimens were deter
mined by the~ivjslon of Insect Identification, Bureau of Entomology and Plant 
Quarantine/lind by the late ;r. ~L Aldrich, Curator of Insects, U. S. National 
M\l!eum. 
a"l S7{J()03-50--1 
~, 

-,
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obtaiu all information possible about the parasites. of the llut caSe~ 
bearer anel to study th'.! possibj]ity of rearing large numbers of the 
more useful ones for release in control work. Such a study was made 
in 1929-34. Before these sfudips ,,-ere undertaken, 13 species of pri 
mary pal'llsites and 2 species of secondlu'Y pa rasites Iltlcl been reared 
successfully from iJ.. cw'yae.3 

This bulletin giyes ini'ol'Jll:ltion 011 the species of primary and 
secondary parHsilps of the Hilt euspbl':ll'cl.' that were reared during 
this pel'iod 01' carl icl'. as IYpll as on the In l'gc·scale production and 
release of T1'iclw(lral1lJn(t miniltum Riley and Pe1'isieraZa oelluZaris 
val'. ,J1l1ldatir:(!p8 Kieffer. 

PARASITES REAHED FROM THE NUT CASEBEARER 

Thirty-one species of parflsites \\'PI'(, l'clu:C'cl -from ilo1'Obasis ca1'yae, 
and their l'elation to the host ,yas c1et01'mined: 

1·HUU lty 1'.\H.\ S [TF.S 

HYlllenoptera : 
Bpthylida(': 

U()Jli();:;1{,~ f()l'C'()l((III,~ .\.shlll.' 
1'('l'isicl'o/n C(.z//I/(l1i,~ ml', /1lll/C/(I/lC'C/18 lKi('ITel'),' 

Bl'a('oni(lae:
II JlIIII/drs {'JliIlO/i(((' YiP!',' 
BII,~,~IIS (/(,I'oIHl,~idi.~ C'l1~h, 
.lrll('1 On'I/II'IIN il/M(/bi/i,~ )1111'1' 
MiC'I'IJ/JI'(I('(JI/ I'lIl'iobilis (Pro\'.l, 
OI'[/i/lIlI m(II'u/il"'lllriN ('1'('>'1',). 
j'III/I/('ro/UlIIfl lil!i{/Ii.~ (] Inlll.). 

('hakididm' : 
Bl'o('1I11111('I'ill lWI/IJIlll1'i ('wl'd.l,' 

Elliophidne: 
Dillllll(J('/;ia >;p, 
BII10JlltillC' S11, 
,'<cror/C'lla n, sp, 
f{C('OcicT/fl (I('I'Ob'18;S Cwcd, 
SU'(JlI('lta SII/HJ/)((C'(( GlllIall, 

lrhncul11oni!l:w: 
.AIl[lilill >;p. 
IImblyil'/l's :';[1, 
('rllli('JIll i all I'S [Ii'll/Ill oli /ll/If' {('I'(>;;1;,).' 
('1'(,l/w,~1 II,~ "P, 
{fIlP'1 rt;,o ('()II(I/li.~iI('" r ~n~')_ 
1'I'i,~/fJlI/( fllg (IIJ'!I/IIW'!tit/( .\;.;11l11. 

Tl'khtl(:'I'H1I1Il1WIl(, : 
'1'1:i!'!lIJurlllllll/l/ minl/llllil (Hilt'~'l,' 

Diptern: 

('hlol'opW:H' : 


(·I((/f/IJ(''''fI''(ji/.~ in(lui/Illfl I ('OIj,1 


Lnr\'lW\'oridae: 
XCI/illin VO(ll'lI/ill(' (('oq,). 

XI II illill Sp. 


~l'a('hiniJlnl' : 

X ('1/I/Jl'ilIa j/ol'tllis (Ii'aU,), 

Coleoptera: 
Clel:iclne: 

H!Idnu('c/'(1 l;lwllsi (Wlckh,), 
1 Aisn l'p/ln'll (1'0111 til(' hkl<ory ~hud:\\'orlll (£t18/H'}I/'csill caryallll (Fitch», 

'A. T. FabiR flll!1 II. S. ;\tlnil', I'm'llJ('l'ly stnliolle(i lit the Brownwood, Tex, , 
In!lol'fifOl'Y, I'pn I'P(l thesp ll:l1'aRites, 



PECAN NUT CASEBEARER PARASITES 

nYl'EIlP.\IlASITES 
Bymerfoptera : 


Eulophidae : 

SccO(lclll£ n. sp. 


Eupeimidae: 

Eupclmu.~ amicus (Gir.).


(s E:urytoIi:J.idae: 

Burl/loma tylodernwli8 (ASIull.), 


Ichneull!onidae: 

Ollllicphialtc8 gl·(tpholitl/(/(' (ere:-:;;.). 

Perilampidae: 

Pc";{amplIs julric(,)'llis (A8I1111.). 


Nut casebeal'er Jill'nle were col1ecte<l :fl'om 5en'I.'nl orchards In cen
tral, western, and southel'll Texas jn lD:W-34. The 1'e('o1'(ls of the 
parasitization of these l:uTae nre sllmmarized in table 1. 

TABLE I.-Average 	parasitization of pecan nllt casc 7JeaJ'er larvae 
collected in Texas, 1929-34 

OVerwintering larvao 
Second and third---------------- First gcnfrcltion generations

Tn hibernncu!n In ~hootsYear 

'rotn! IPnr'lsi· -':l~:'--:;1~:ISi. -~~:~ -1-1':!roSi~' Total -, P,!rnsi. 

I 
tized '. tlzed • tlzed f tlzed 

·----1----,--,- .'--- _._.---' -----. ---·1--------
Number \1 Percent I \"umber . Perrent ISllIlI/'er I Percent I Sumba PurwtI 

1929 ________ --- •• -.- --___ lOR' 2.> 7Hi I IU, 663 t·1 
1930._____________ .. ' .. ___ (\·15: 27, I, ii7U 2·~ I 6U5 I 16 
193L_____ ._~-----"' 2-1-1. i 2ii I 1,20[. 51: 3,113; 15 
1932___._.__ : 061. II 80·L I 23 r 3,80·1 20 1, JaO • 15 
1933_______ -1 OOS ] I ·il7 1 l()' 6~2 -II 666 10 
1934_______ .' _____ ... __ ._._ ·Ht j R 
1929-3·1_____; I, 86U 11 2. S72 21 -s,' 30;, 31 fl,27G 15 

f 

PRDfARY PARASLTES 

TIll C IJOGR ,\:\l)l\, ;\n~rrn[ l H lI.E\," ,I 

EFF'ECTIVE::-i ESS 

T7'ichog1'Clmma IniHlltllm \\'n~ lil':;t l'ecorded as It parasite of the nut 
casebeal,',er in 1!);3fl. when it was :follnd in l'!rI1:" t'ollected in several 
orchardilllellr Browllwood. T('x. 'Ill(' nl1llllJe!~ of e~!rs collected and 
parasitized were as follow:,: Fi ['~~ generation, • .IitH Pgg:s, parasitiza
tiQll 18 percent; second gen('l'lttioll: l.:!:H (,!rgB, parasitization 11 per
cent; and third genel'lltion, !l:!' l'!rg:-:, ptu·i~itization S percent. The 
nut C"ilsebearel' is usually 1I10"t 1ll1ll1l'l'OtlS in the f-iL'st grHl'mtion, and 

~ 	 greater numbers of rggs mny b(' fonnd in tht' fh:;t th:m in the later 
generations. 

DF;\'F:Lor:\[E~T [~ Wlxn:R 

. Steps were taken to (h,tel'll!ilH' the [LI'I()(ll'cquil'ed 'f01' the de\Oelop
ment of 'l'1'ichogrcl;lnmrt .. Two groups of oppl'oxill1!lt('ly G.ODO eggs of 
Sitotroga cerealella (Oliy.) were expose(l in ("hr laboratory to l'"iclw
gl'amllw, for 1 day. The llP-Xt (lay tll(' l,osr egg:-:. wcre U'l\nsferred to 
an outdoor weather·instrument sh("(lanrL t hI' till! (' 0 f (,'Iilel'gcnce of the 
Ildult parasites waS recorded. The l'ir,~t gt'o\lLl of Sitotrog(t eggs was 
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parasitized 011 November 11, 1D:31, and adult parasites emerged 86 days 
l:tter, In the second group tlle host eggs were parasitized on Febru
ary 5, ID32, and nclult parasites ell1erg~J 42 c1nys Inter. 

FIELD EXPERBrE;"ITS 

Approximatel,\' 4 million 1'l'idlOgl'am1l1{t parasites "·el.'e reared in 
1030,1031, and In;3~ by the methods described b,' Hinds nnd Spencel'.4 
The 'l'l'icho[jlYllllJIIIl u'sed WP1'e C'ollcctecl in Arizona, Georgia, Louisi
ana, and Texas and ,yetc l'eal:ecl in the In.bOl'atol',Y On eggs of Sitotroga 
cel'ealella, An l'ri('lLOql'amlll(l \\'P)'(, ('olon.izNl on p(>('an trees for the 
control of the nut ('(tsebe:1l'cl', OhSl'I'\'n.tions in the laboratory ]mli
cated that the pnl'u:-;ites :from Arizona and Louisin.lllt were mom pl'O
liJic than those from '.l'(1X(lS and Oe(J]'gin, ~\s m:ll1Y as 50,000 para
sites pel' tree In're, lIsecl'in sOl11e or the tests: but they were ineffective 
ill the contl'o1 of the caselw[l)'et', 

SECODEf.L.\ AcnOBAsrs CWFD, 

Secoddla a('/'oo(l.~i.'{ is n solitary l'xfel'l1al p(u'asitl', It was reared 
only frol11 !lut ('n~('l)l'al'ct' lal'vtll' (hat ,\'ere o\'l'rwintering in hiber
nacu1a, Parasit izn Lion of theRe 1al'rac by /0), (laoo(l,r;is averaged lJ.,3 
percent in both ID:3:2 and w;~;~, 

Full-b'TOIYll JalTae of this pal'Hsite in:-;ide nuL cflsebcal'er hiber
llllcula were ('ollecterl e:trly in Fl'lll.'lt:ll'Y. ~\ high percentage of the 
parasite;.; pupated in ~[al'('h, a lid the fHll1lts elllE'J'ge(] during the lutter 
part oj: nfal'eh an(lllic 1iL':-t half of •.\pl'il. Jnlll:32 :tlldlD33 nearly 
all the adults oj' S( "(J{lllla Ilr'J'{Jllll.~i8 eJlll'I'g(>d in the fir:5t. 10 days of 
April. 

The :full·!.!l'o\\'J\ 1a ITa i,; Yl'llo\\,j"h !.!1'('l'Jl nncl meaSlll'l'S 1.02 111m. jn 
length ,UHf n,:)!) 111111. ill ,,:idth; 'n;p :-illlpll'lll:nHliblc of the full
grown Inl'Y[l HYC'I'agl'R (J,Wl nlln. III Ipngth. 

AP.\:\TI.ES EPIXOTIA E Y11m, 

EFFECTI\'E:.\'ESS 

iljlUittelt8 (1IiJw{iru (lip-. '1) j" a ~()lital',\'. in{PI'n:t1 pamsitl' of the 
nut casl'be:u'Pl', :UHl also of the hic'kory shuekwOl'1ll (LaspeY7'esia 
('ClI'!JCllla ~Fitl'll)) Hnd. •I"f'ollt/.,is ,·!/I'.t!;I'{JI'c1la (Hag,J.It wus thrice 
reared hom lulTae of nn lIui(lelltifie(l lepidoplt'I'olls ill~('ct that feeds 
on l)('('an l{':tw:,. During till' ]lPI'i!l!ll!J:W-:H, jl:tI'HsitizRtiOJ) of ove1'
\viJltpl'illg lal'\'UP cd' t!t(, 1I1l! (':t:-'l'ilI'HI'P)' hy .1. Illil/o/illl' u:reraged 2.+ 
percent, ,,,ilb lIone ill l!J~!l awl a IltaxilllllnJ of 7.·1: pel'l'ellt in 10:.10, In 
Hl:W-:l;l. ll!lI'a~i( iZatiolI of 1il'~('.!.!l'II(,I'tlli()1J lal'\'ue Wn::: ().G, :2,0, G,O, 8,4, 
flnd1G,7 pe)'C'l'll( :f01' tIll' l'('~P('<'l i \'(1 yl'lI I'S~ t11(' aWl'age heing 6.7 pel'cent. 
Durin,!.! tltt' :'(UIIP p<,pi(ld lan'lIP of Ill(' ~('('()lId alJdlate!' gl'nel'ations 
\\'Cl'e pam:-i[iz(1c1 !.oj, ;l.:i. LJ, fl,S. aJld :2,1 Ile)'('('nt, l'cspectivl'ly, 

p( I'ila1lt Ii/I~ //(/I'iWl'lIiN \\'a-. I'PH I'pd fl'olll ~ l./iWlhh.v cpilIoriat' .larvae 
that t'n'H'l'gl'd froll1 1:lI'\"It(' of nil p-PIH'mtions of til('. Hut casebeal'er. 

, IJI:-;IIH. "', ,,;" alld l-'I'I'::'>('EII, II. n lJ. 1)\,\'1'10 '> OJ- 'l'III('1I0nItA~Dr" ~rrNlr'rt1~{ FOil 
CONTU(JI. 01"1111< HI'(, \It{ ,\:\j.. HOItI'.II. ,lOllI', B('Oll, Ellt. !!l: 27:J-27S, illus. J!)~S. 

http:HOItI'.II
http:Hag,J.It
http:P.\:\TI.ES


5 PECAN ~rUT CASEBEARER PARASl'l'ES 

li'Wl'UF: l.-Arlult frll1:1lr of .tpl/lll, I,,, r pillolirf( ,,~ ,10, 

UFE HISTORY 

Insectary and fi('l<1 n'\'()l'd~ "how that ~l/l'lnlll/ S I Jlhudllll' O\'C'I'
winters [1:> all illllllfltlll'P latTa \"ilitill l11p b[)(h' ('l\.\'il \' of a lalTa of the 
llut casC'bearel' ot' the hit'lnJl','- :-luwkm)I'III, ' ~\c1111t,; of .L. I pilwtir.u' 
behrin to C'mel'7(' lalt' in ~Jnl'l'h awl i,.,..IH' allllo'-t 1'0I1IiJlIlIH1,..ly ulltil 
December, no l'nwl'~PtH'l' jlPriod IIl'ill!! illtl't'l'tlptl'll by all il1[t:l'yal 
grt'ater than,~ \\'('(>1;::-, .\Irl!ollgh tit!' :ttltllt .... lbat ('tlll't',!!l'd ill ~[al'('h 
and D('el'mbpt, WPl't' l'l'lu'p{l froltl ,juld{\\"IlI'lIl lal'\·HI'. 1l1{)~( of t1IP ndults 
that enl('l'gpcl fl'()Jll ~\.pl'il to ()d01)('1' \\1'1'1' .l'l,:tl'l'd fl'Olll lltH ('ase1.ll'Hl'er 
latTae. 

Odpo::::ition wa:- Oh"I'I'\l'd ill ('II!!\,- ill tlIP ill~I'I'!:u',', Fil':"t- flncl 
sec:oll!i-stag(' Hilt ea,.ph!':tI'I'l' lUt'\'a!' Wl'l'p n ...llal1\, at tll!'j,l'd ill ft'l'clillfr 
tunnel:; OIi tiH' ~l1l'f;lI'1' II r pl'I'all IIIH~ awl ll,:trl'~. TIl!' fPllllti{' ]()('ate~ 
the host Iar\'a II.\' IH'(!{ldin!! hl'l' odpo-itol' thl'Oll!.!,'lt it:-. f('('(lin,!! tnnnel. 
O"ipositioll (':\'U,.!'" ((,Ill pOI'al''' 1HlI'nh' ... i... {J r t hI' IHH la I'YH, Aft(,l' a 
br:i(,1 lWl'iod. I1OW(,\'<'I\ tin' l!o:'j In l'r:l IH'('(Jt\II'''' ,wI i \'(. :tw I, 1'/ m[ illll{,~ to 
feed ulltil "hol'lly \Jl'flJl'l' tht' para-itt. Jal'\':l I'IlH'I',!!t'-. ~\r()"t of the 
parltsit(';,:; 1'1lll'I'7l' i'1'011l l'olll'th--la!!l' !lilt l'a"'I'IJP:lI'PI' lal'\'HI', hl"t,(·ttlr}, 

a.nd field re('onl:-; :-how t Iw I ill ,J Illy awl.\ lIf.!lH till' IIp!'!!)!l from odposi
tion to ('nwl'p'('J1('1' of til(' jlll'a,.,itl' lal'\'a f'I'oIll it... ho;-.[\\w- about 10 
clays. Shortl,\' aftt·I'I'IIlI'l'!!ill!.!,'. IllP para..;itl' larnt "pill" a c\o,;t'ly won'll 
'white C'o('oon in Ill(' IllllTlI\\' of till' l!o-r. III ,TJlly allli .\lI!.!,'IH' tit\' Pl'
riod l'equil'l'd from o\'iuo"itioll 10 1'IlH'l',!!l'W'P or' Illl' adU!'1 W:h Ubollt 
15 days, 

A1>antdr8lpiJwliflf lilt,.. IlIon' !.!,'PlH'!':!t iorl'-' ill a YPUI' th:lll pitlH'1' the 
nut casebeiu'er (It' till' ;-;1 n1l'kwOl'llI. Iu tIll' :-l1l1111H'I' hot It t lH'''t' ho:-;ts 
requir~ two (0 t1!rPI' rimp~ a~ 1()1I~ j'Ol' til{' (h'\'l'lo]lIIlVIlt of' a g{ll1el'(l~
tion as does this pal'fl:;ire. • 
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'I'he full-growl! lal'Yn. has 14 distinct segments, i!') white" and measures 
about 1.7 111l1l, in length, The mandible has 16 tueth, ' 

BA$SrS ACHOBASIDIS COSH, 

EFFECTl\'ENESS 

B([,~,ms (tNolJ([sirlis (fi!!', 2) i:: ft solitnl'Y intpL'nal parasite of the Hut 
caRellC'tlrl'l' lana, 'fhi::' pal'u:-;itl' was di.;~(,I'ib('cl ;1S a ucw species by 
CURlullllll:; from ::[lecinll'l1s l'etU'cd by • .\, T. Fallis and by S, ",V. Bilsing. 

'I'lw HYCmgc pa I'asitiza("ion (] j! tIll' O\'PI'\\'i I\t(,I'i Ilg gelH'r:l t iOIl of the 
nut cns(1)(,:l1'Pl' dlll'illD; (lIP lH'I'imt Hl:2!l-:H WlIS :2.;';. Li~ :2.0. 1.:1~ 2.7, and 
0,7 percent :1'01,' tile I't'~pl'eti\'e ~'(,(lI'S, Parasitization o~f fil'st-genemtioll 
larvae dlll'ing Ul:20· :~:\ was 1:.!,:2. ;d, l~,n, IO,H, and 8.n percent, respec
th'l'ly, In this ]lPI'iO!l !Ill' t\\'Pl':lgl' parasitization of tlte second and 
latel' generatiolls or tllis host was Ui ]l('l'('('Ilt. 

1.11"1': rtIS1'OIl Y 

Ba,~81l8 (l('}'olJllsitli,,, oWI.'\\'intpl's hS:t firRt-stage Inl'\':t within the body 
of the hilwl'nn t ill):; Hut ('a:;plwa 1'('1' llll'\'rL, Thr lHlI'lH;i tr and its hOflt re
main inadiyp (lm'ing a [l!'l'iod 11:'11011.1' brg-illllinp.: in ~;('pt(,l11bCl' lind end
ing In((\ in ~r:lI'('h 01' PHI'h' ill .\]>I'il. TIll' jlill'H:{itp !I.lId its host resume 
Oll'iI' (h'\,plo]>1l1l'llt \\itl'Il' thl' hos( bt'p.:il1s to I'ppd on the pecan buds 
!lllcl l'l\oot:-:. 'I'll(' pnl':t"j(p Inl'\'ap hpgin to l'lll('l'ge 'fl'OI11 their hosts 
Jat(' in .\ pl'il or parl" in }Ia.l', Tltt' f'illlP I'pqllin'd 1'0l' the develop
1111,n(" or 111(' (j\'PI'win(;('ill!! gPtH'l'ntioll or TJ,l(f'I'ol!l18irlls in the insectary 
,,'n;; 210 to :!,-);i !la\''', or "li!!'htl\'1l\ol'P (11:1n S IllOnths. Adnlt 11:1ra5ites ~ 
I'('HI'p<1 frolll OYl'I'Willlprili!!' h'()~{" II';llltll,r ('Illl'I'gC ill )[ny. The life 
('yell' of B. ({('I'o7)(1xirlis llll(lllt:lt or it:-; ho"I, thl' IlIlt (':I;-lrlic:tl'el', al'e well 
~·:YJll'IIl'Ol1izl'(l. Hlld. Pal'lI may harp (wo to foul' gPllPl'atiollfl in It year. 

COllplillg "liS olN'I'w([ ill 1· byl-ill('h ;;lIpll \'ial;; at summer tell1
pl'('ntlll'p:-:, Th!'p\, pnil':' of 11"",,1.'; III'/olwsirlis thnt (Jl1lelw~d in ~Iay 
111:11'0<1 witltin ~·I· holtl'" nf(('[' PIlIPI'!!'PIH'P, ",Yilltill 2 to 5 days after 
(,Jll(,I.'ging- f('lI1all':' ill 1lll' )1I,,('I'lal'), 'm'ipo,;it 11l ~('('Olltl- 01.' tllii"c1-fltage 
lIut eHH·lwHl'l'l' 1:11'\';1(' ill "iab (It' e:t~l':', TIl(' :f('Il1(t\p lc)(ttlteR the host 
hu'\'fI. by pl'oddill!!,' 11l'I' odpo'-itol' tlil'DlI!!,'h itf; f('('ding [11111\('1. Occa-
~i()llally a 1'1'1Il:lll' will dl']lo"it :til l'gg- ill n lal'\':\ Ihfll l'ltp has chased 
I'I'OIlI it,; f('('ding {1I1111l'1. TIll' \to,,! lal'\':\(' j" lHlI'(d~'z(I<l :1'01' about 1 
Illinllt(' 111'[(11' odpo;,ilioll, .\ffl'I' odpo"ilil1!!,' (ltl' fl'llut\C' Il'aves the 
1':11l1l('1 or tItl' Ito,,!' hilt 1I1l1V I'd 111'11 to dp]lo:-,it addil'iollul ('~gs in the 
<:;lllllP lal'v:!. J>i""p(,( iolt;, "l~()\\,l'd (hnt f1'011l 1 (oJ.!, t'ggs WPI'c~(lcposited 
ill It ~il1g11'Ia('\'a, :-;l'\'I'I':t\ p:tl'll"ill' (',!!g-~ may lintel! ill a ~ingle host 
hill olll\' I larnt \\'ill dp\'plo(! to lll;tllll·il,\'. ;-;ill(,(, plil'l\sif(' lal'\~ac with 
('ons[l'i('( iOnSIH'lIr IlII' I\lidll h· or! Ill' hody \\'('1'(, Ii issl'ct ('t\ f(,ont n 1I t cas(\
!1l'IU'('I' ]nl'\'IU', ([11' ;'lu'\'iring 1:11'\':1(' pl'ollH\.)ly dl'sll'oj'p(l tlte other 
larval' i.l1 tltI' ho:'-t. 

A pUl'tI"itizPIl IIllt (':t"pb(,:tl'l'I' lnn'a IIV('OIlI(,'; slllggi;;h rd'tCl' it has 
(lC'\'C']oPl'tl (() [lip fOl\l'flt 01' Ii!'tlt ill"!:!I', lind a! llInt timp the parasite 
11tl'\':l hn" IH'Hl'Iy eOlllpl(,[{,ll it:> dl'\'l'lo]lIlIl'lll. .\Ially BUS'~1I8 (lCI'O
1Jt/,'idi.~ !:\I'\,ae iui! to IlwtllL'(,lH'!'nlhl' t\tp\' kill [11('ir hosts before COIll
pIt:! i Ilg tlwiL' mm dl'Yl'lollllH'llt. T\t{' Itl,,'!'-:-t ng(' la ('va lI:-iunJ Iy cmerges 

• ens II .ltAX, R. A, XOIrI JT ,\)([;ItlC,\:\ l(·lll\J';I:~[();'\·I'I.n:S, NEW AXil IIEselllnEn, wn'n 
'J"\XOXO~!I(, ANIl !'io\U;:\(,u'Jorn,\!. NIJ'I I:;;, C,~, XIII I.i\/I\S, l'I'OC, riS: 280-200, 1920, 
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B 

A 

FIOlJllt; 2.-llaSS/lH (/(",oIJUsirli,~, '><: "J.I; ,I, .\d1l1l fl'lIllIlt'; H, !'!;'~; (', tit's/'S/age 
larnl; D, mallll'(' Jnl'\'Il; H, liPHI/ 0/' llm/ul'(' JIII'I'Il' 11/, HIlII'/1I11l1 fOI'allll'u; 
c, clypeus; 1'[1, eplst'ollw; ltv. li,I'PU::;(OIWI: l(l.~, labiosliJlital S\'!t'I'OIlW; /i.~, Iignilll' 
scierome; Ise, Iltbial S('/ Iii'; maN, Jllw.;jIl:Il'~' Heh't'lllll('; 'lilli, lIlaJHlible; 11180, 
IJlnxillul'y seta; 1/iJ', IIlnxillll; ,Ji. pll'Ul'IlstllJlIlI; ,~IN, sllJlilnl HI'Jet'olile. 
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laterany through a· thoracic segment of n, .fifth-stage l1ut casebearer 
larva. The parasite larva. reverses :its position and begins to feed 
E'xternally through the apeL'tm'e it mIllIe in emerging. The ~)arasite 
llsually consumes n11 of the host except the exoskeletOll. ~Vithlll about 
2 days after its emel'gence the parHsite lurYlt comph~tes the spinning of 
a cocoon. 

A total of 86 adults of Bass/l8 ClCl'ob(lRidis Wl'rc bred on insectary
reared nut casebearel' Innae. and the data \\'('I'e. supplemented with It 
much larger 111lmbel' of ]'('('Ol'(]:-; fJ'olll fie1<l-t'olleC'j"ed material. The 
period from the deposition of tIl(' e!!!! to the el11t'rgel1C'c or thc larva 
from :its host was 17 (0 18 dllYs <luring July, Au!!ust. and September. 
Fl'om ovipOl';i(ion to the el11l'l'gellC'(, of the adult in June and July, the 
males reqnirl'C131 to ;1-1, clays and the femal('s:H to:Hi days. In a total 
of. 14,~ adults l'elll.'('(l fl'OIll ho:-;t lal'\"Hp pnrasitizpd in the ol'chard, 7!) 
were females and v,S wer(' males. 

The newly Inid e!!g (fig. 2.1]) is flask-shapell aml hroadly rounded 
at the cephnlic end: It is apPl'OxinHltely the same width for about 
two-thirds of its length, and the11 btpel's to JOl'll1 t1HI IOJlg narro'\" 
(::lllclal extremity. The ega is trnnslt(('C'nt whitl'. aJldits surface is 
smooth. Its a\'CL'age lengtl\is 0.14 mm.; its gl"',atpst width, 0.04 mm. 

The translucent. white .fiest-stnge larYa (fig. 2, 0) consists of a head 
and 13 bo(ly segl11pnts. lis le'ngth nvel'ages O.GO 111m. The head 
is somewhat .f1attpJ)ed. It meaSIII'('S 0.1;) mm, aC'ross the widest part 
of the basI' and tapel's slightly to a b111ntly I'Olll1(lpd i')'ont. The man
.libles nre nal'l'O\\" ('un'('(l, and slllll'ply point'('d, wilh an ItYl'rage length 
of 0.05 111111. They are wiell'l" Se)llU'ate(l af' tll('il' bases, nre heavily 
selpl'otizl'c1. and Illf;Y be easily 'o11:-;el'\'p(\ .in a li\'l' lan'a. ' 

Till' last-stage lal'\'H, (Ilg. '2. n) consist;:; of a, hpad (fig. 2, E) and 
13 boely segments. The awt'nge length 01: Ihp, ~t'lIl1-:fed lal'V:\, is 6.07 
111m. and its gl'eatest width is 2,08 111m. The lal'\'H. SllOl'tly after 
emerging ft'om its host. is nenrly cy1indl'ical and usually greenish 
white. After feeding externally on the l'emains of the host·, the color 
of the lal'Ya, gmdually changes to yello\\', with only It slight tinge of 
!!l'l'en remaining. The color of the alimpnt:u',Y h'act is l'l'ddish brown 
dl1ring tIl(' Intel' stagps of IannI cle\'elopment. In the fllll-fedlarva 
apI'onolll1('e<lJaLe1'R1 fold pxtends from tlw fil's[" to the ninth itbdominal 
segment. The mandible measures 0.10 111 Ill. in length and has ap
proximately 21. t('eth. 

The ('ocoon is oval ltnd glossy \\'llite. 

MACHOC~~:-;TRL·~ I:-;ST,\BILIS :MUES. 

E~'FECTI\,ENESS 

JlfaCr'O('I'ntl'/f,'; illsll(bills is a i'olilal'Y iI\tel'Jlal pal'asite of the pecan 
nut CaS('heal'C'I·. A<'('ording It) ~Ill('sebe('k~6 this pitl'tlsite has been bred 
11'0111 Omplwlitlw mol<w{a. (Bllsek). Luspl'//I'esia jundn'(tll((' (Tl'eit.), 
Goleopllol'Ct IIwlil.'o}·('UCb nil(,,)', and .1.(!/'oiJw;is C(ll'yil'orella, (R:lg.). 

Field parasitizatioll of o\'(,l'wintel'ing-gC'Il('/'atioJ\ llut cast' bearel: 
laryae by J[{/('I'{)('(lItI'1I8 in,~t(/bili8 ill (Ill' period l!):2\)-:H waS 0, 3.3, 0.4, 
1.0, 2.D, and 0:7 I)l'/'('pnt JOI' the rt'!'ip{,(,tin' ),('(II'S. aycI'aging 1.48 per
cent. Parasil iZatioll 0 f t he (it'~t-g(ln(,I'atiol\ la rvae foe the years 192!)

• ~'It:~;SEm:('K. (" f.'. ,V. 1t~:\'JSI('~ OF 'I'JJJ~ Nt:'\itlrJ'l(~ )('II~~;U)!f)~ .'J~lI'S m:I.ONGlNG 
'fO '1'm: m,Nl'S )IA('ItO('EN'11tUS, l'.!:i. XilU. "1m;, Prot'. 1;0 lnl't, 23) : I-Go. 11)32. 
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33 was 2.1, V.2, 1.7, 2.0, and 6.7 pm'cent, respectively, averaging 4.3 
percent. The parasitization of second- and later-generation Janae 
in this period was 2.4, 2.7, 2.0, 6.1, and O.V percent, respectively, 
averaging 2.8 percent. 

LIFE HISTORY 

111Ml'OCent,.u~ in.stabilis overwinters as an immat!, 'I.: .larva within 
the body of a hibernating nut casebearer larva. 'l'his parasite and 
the nut casebearer have the same number or generations in It yet\!'. In 
It total of 245 adults reared from host larvae parasitized in the orchard 
142 were females and 103 were males. 

CouplinO' was observed in 1- by '1-inch shell vials in the insectary 
in June. ifating may occur within 1 clay after emergence. Second
OI' third-stage nut cnsebenl'er larvae nre usually selected for oviposi
tion. During the Slllllmer months the inC'ubation of the egg lj,J1d the 
development of the larva within its host 1'equired about 21 days. The 
full-grown parasite larva may emerge fl'om a fifth-stage lttrva or a 
pupa. The larva spins a cocoon within 2 days a-Her emerging from 
its host. All avel'age of 11 clays elaps!.'c1 between the clate of the 
spinning of a cocoon and the emergc'nce oi~ the adult. In JUly and 
August the period frol11 o\'iposition to emergence of the adult was 28 
to 36 days. 
than males. 

Fe!11111esreqnlrecl 1 to 3 clays longer fOl' development 

l\1)CROBRACON V,\RIABILIS (PROV.) 

PARASITIZATIOX OF OVEHWIXTEHlXG J_ARrAE 

In Texm; llIir/'obJ'(((,OIl Nll'i(7)ilis (fig, :1) js tltl' mOHt: ill1pOl-tant 
parasite of the o\'(\rWilltt'ring lf1l'\'al' ol~ till' Ilut: t'aHPiJl'arC'\'ill April and 
~Iny. Pal'aHitizat'ioll of O\'(\l'\rill(l'l'illg lal'\':\(' hy .J!. I'w'i{fbili,~ in 1!l2D
34 was 12.1, (j.c~, H.a, J;i,H, ;),7. and loG ]lPl't'cnt in til(' l'l'H\)('('(iVl' years. 
The parasitization of JiI';;(-gl'll!.'I'atiol1 \:Il'\'al' in Jn2!J-:l:~ \Yas 2,0, 1.2, 
5:7, 1.8, ancl 1.0 pel'(,(\llt l'l'spl'ctin\y. l'nl'asitizatloll of Bl'eond- and 
lateL'-gl'nel'atiol1 lal'\'ae jn this pel'iol! waH O.U, O.H. u.n, 0,2. and (l.a 
percent, I'l'spectiYel,Y, , 

Re('ol'cls of :305 adu lis of Jlicl'o7n'{(('o/1 /'{(ri{/bili8 I'pa l'l'd oI'l'om c\'eI'Y 
generation of the nut ('a:'l'lll'a 1'('l' sho\yC'(I, t ha f' fpIlla I('s W('I'P sliglltly 
more numerous than Illall's. Two oI'Plllnlps that (,1l1(,l'gf'l1 Oil All"ust 
13, 103o, we1'(\ 1'('(1 honC',V solution antl ('onHIlPli in t'('llophalle c:;gcs. 
One Jiyed 0:3 n11(1 the othl'1' r;2 clays, 

LIFE. I1ISTOH Y 

In Texas illi('J'o7J)'w'o}( /'I/I'iabilis O\'PI'\\'illft'l'H as afull-growll ]arva, 
A period of7 to 1~ months is 1'('qllil'C'd 1'01' tlte dC'\'('lopllll'nt of !lIe over
wintering g('J1('l'ntioll, fh!.' l(lllgi h M thi" pel'iotl (willg illfhll'Il('ccl by 
the generation of t1lP Itosl', TIl(> \alTaI' O\'PI'\\,in!('I'in tr in till' host 
pupate hl :MarC'll and ndultl-l ('IlWI,'W ill ~\.pril. Nl'Hl'l,tali tlw over
wintering larvae WCI'!.' real'l'(l fl'Olll fit';;(-gPIl('I':diol1 nut ('asebeal'el' 
larvae, although Ide\\' \\'!.'I'!.' 1'C':lr('<1 from ('\'N''y W'l1l'I'ntion of this host. 
Approximal:ely ol1!.'-thil'c1 of til<' 111. /'ariabilis larvae ('ollectNI in the 
orchard between Ap1'il and S!.'p((,lll\.)t'I' pllpa{(\d in t11(' i\,\lowing 
March. Snmmer- and wintl'I'-fol'll) llll'ra{' mny 01' ilia r not den'\op 
on a singh~ host .larva. l~C'(,ol'ds of host ]nn:an pal':lsitized b,Y ill. 
variaoili8 intJlC orchurd in 1931 shOWN] the numb('I's of lilrvae from 
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which adults were reared in 1931 and 1932. From 84 In,l'vae within 
the host adults emerged in 1931 ; from 23 larvae within the host, aaults 
emerged in 1932; and frol11 15 larvae wHhin the host, adults emerged 
in 1931 and 1932. 

Oviposition is most fL~eqnent 011 .fifth-, fOlll'th-, and third-stage nut 
casebearer larvae in the order named. The female paralyzes the host 
larva and deposits from 1 to 18 eggs externally. Usually 4: or 5 eggs 

B 

1m a, 

FIGUHE a,-.Iti(,l'olJl'(l('on 1'III'i(l/)jli.~: :I, Adult I'pnlll!(~; N, <'gg; 0, mawrc S\lIII
mer-form hlr\'II; I), hPHd ofllHtllll'P, SllIlI lIlPI'·forlll-' II, Hllt~lllllll; c, clypeuB i 
C11, CpiStoUlII; 1111, hYIJosiollw; I(/,~, IilhioSli(litll1 8('1('1'0111('; 1m lubl'um; mall, 
mnxillary 8t'lc·I '(lme; 111 pll, mHxillary pl\lpllS; mx, IIt:lX II la ; lilli, stillital scle
rome; 13, lllllt-ire o\'c)'\\'int:Pl'ing luna. 
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are deposited 011 an overwintering-generation ]n,rvn, and 2 or 3 eggs 
OIl the larvae oJ other genpl'ntions of this host. In the latter half of 
April and the first hn,lf of nIns 1935, 20 i1Iio}'obmoon vU1'iabilis were 
reared in cellophnne cages. The il1eu\Jat ion pel'iocl for the eggs was 
4 to 5 days. The lanna fed on the host 4 to 5 daYi;. The periods 
required foz' the hatching of the eggs and the :feeding of the larvae on 
the host were the Rame 'fot' the oY('I'wintpl.'ing and the summer for111 
of this pal'asite. Usually the 1al'YH. fpd aI' ll1(lI'C Ihan one position on 
the host. AJ'tPI' le:trillg' the ho~(: the ]nlTile ('omp1pted the spimdng 
of coroons within 1 clay. The pl'epupal period began about 3 clays 
aTter the lal'vaekft: the host. The (llll'ation of the pl'epllpal period 
waS 1. t? 2 dUY8 and tlll' pupal ]wl'io(l G days. The ]wriod :from the 
c1eposl(:lOn of the ('gg to !h(' (,lllel.'gl'nC'l' of the adult was 19 to 23 days. 
Adults of the SlIllll1lel' fOI'1ll 01' M. 1'(Jl'iabills ('met'gecl d11l'ing the 
months ApJ'i 1 to Spptpllllll'l', ilw lush'p. 

The egg (Hg. a. lJ) iSI)(\III.'-",1Iitl' in ('0101.'. s0111e,,'hat ITanslucent, 
oblong-o'vnl'e in/'ol'lII. :-:li!.!htly ('tll'l·pel. Hnd ,,-i<1(',,1" l1('(1l' tire cephalic 
eu(1. Tire :-:lIl'Jael' of Lhe ('irOt'iOIl is l'lI1oot h. .It I1wnSlIl'('S O.G!) !Tim. in 
length by 0.17 111111, ill widlh at til(' gl'l'nLl's! dinnwt.er. 

The lIt'wJ,)' hate'he'd RllIllIIll'I'-J'OI'l1I lal'I'a IlIl':tSIII'es 0.53 1l11l1. in length. 
'1'he body, (lxrlusiyp of tIl(' hPH(l.lws l:~ ~l\)l'IIJ(.'lItS. Immediately after 
hatehing the Im'l'n is whill'. bllt :11'1(\1' ('('('(ling it lIsunlly beC'omes light 
bl'owll. The head is:-:I ip:hl Iy Rch'I'Otizpd, Tire mandible n,vcl'nges 0.03 
mm. hl l('ngl.h lIlld (J.O:.! 111111. ill wi<ilh. :11](1 it has thl'el' f'eeth. Many 
small setH{; l'xtl'lHl dot':-:a11y :Il'I'OS"; f11l' firOI'II('ie lind abdominal seg
ments. 'fIlI'N' 1atl'I':tl Sl'tlll' 1\1'(' Iwal' (11(' ('(Illfel' 01: t-Ile thOI'llcic and 
f-he first to l'ip:hllr abtlonriflHI H'),!IIII'IlI:-:, 'flrl' O\'(lI'lI'illtel'ing :form of 
pl'imal'Y lal'l'u iH :;hol'( ('I' i \I ]Jl'(l]lm·{j Oil I() \\' i(l fh l h It II I'he 811 111111('l' :form. 

The :::mnll('st :;('('()Il(l·~la!.!(' ,.,lIlllllH'l'-f()I'Ill l:u'Y:I ObS(~I'I·('tl was 1.18 
111m. long nn<lIJrl' l;tl'gl".;t ~.:~(] 1lJ1Il. Tilt' lre:ldis lightly s('lel'otize(l. 
The I1lttillliblp has lin' I(,I't h. It :tYl'I'lIgl'S (UH llllll. in length and 
0.03 111m. in ",i(l(h. Till' po:;ition or tire. lateral setne arc the same as 
011 the I))'illlfl I'Y JIlI'nte. 

The full-gLO\\,1l HUII\IIH'I'- t'Ol'11l ]n.I'I'a (Ii!!. :3. 0) is :~.G:2 111m . .in length 
and 1.42 1I11l1. ill \\'idth. nIHl j(" 1r(':uI is 11.:\1. 1l1111. \\'i<1l'. "'lwll viewed 
dorsa]].\, (helarl'll 11])]W:lI';; t'1liptieal in {Hltline. Latl'l'nll.1' it appears 
cl'cHcenf'-:-lrap!'<1. Hllll II la[PI':d roM ('XIl'IHl~ 1'1'0111 the fin,!'. thl'o\lgh the 
ninth nbdollrinnl ::PgIlIPllt. ",h<'I'(' it b(,('01l1l'S alnwRf: illlpel'ecpt:ible. A 
smull dOI'HHI.lllllllP b ]H'P:-!'II! ()U thl' "1'('()1l<1 fo s('\'('nI1l nlJ(lolninal seg
ments. The (hi I'd. rOIlI·th, nn(l fWh nbc1olllill:tl H'gnll'l1ls nl'e the 
wWest parts of tlIe hu'ra. Inlllwdiatl'lv :trll'l' ]eflYillg the host, the 
cuticular color is light ,"('llo\\'. hut !ll(: ('olllpnts o.r tire illin1l'nlnl'y 
canal mnke tIll' l:n'I'11 lc~()k 1iJl:ht l'pddislr 11I'own. ~\'l'Iel' (>':X(,l'(~tion, 
prior to trnn::fol'lIlnfio!l 10111(> 'PI'PllIlpnl sIng!', tlrp lal'I'a bt:'t'omes light 
vello,,'. Om' lOll!! 1:1ll' I'n1 s('la is IIpal' till' ('('!ltl'l' of lire l]rol'ncic se!.!. 1 ,- . T.' ~ 

ments nnt all. {lrp ahdollllllHl Sl'gI1lPl1t.H (,:X(,!']>! (b('. ln~:(, I.i 0111' lal'ge 
extcl'nal S(lt:ll' 1\'('1'(' Oil:'t'I'I'pt"\ laIPI::!11.\' Oil tlH' 1(,I1(h alJ<lolllillal seg
ment. NUIlI(>l'OIl;'; l:llllnil l'l'!:ll'. II'hwlr ('oul!l 1)(' ()b:;~II'\,pd onl" undel' 
!riglt mngni(i(,lIlioll, ('o\'('I'pd tlrl' illtl'gllllll'nt Oil the I lr()l'H('j~, ':lI1d ab
dominal'segIlH'"(S. 01](1 O]lpll :;pil'lI('l(' 11'11;'; oh;;('I'I'('(1 on the first 
thora('il' sl'gn1('l1t an<l~)It tIl(' fil'':;! to ('ighllt al)(lolllillnl ;;pglllC'nls. The 
mandible has. six. to eight f('('I'" Mol'P thn n hnlf of those examincd had 
seven tceth. Themandil>lc is O.O(j Illlll. IOllg H.nd 0.01: 111111. wiele. The 
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head and mouth-parts of a live fun-grown larva are shown in figure 

3, fl~e full-grown overwinteJ.'ing larvae (fig. 3, E) is 2.12 mm. long 
and 1.39 mm. wide. Open spiracles wel'e observed on the first tho
racic and on the first to the eighth abdominal segments. The thoracic 
and abdominal segments tire ('oyered with numerOllS smaH setae. A 
row of large lateral setae are present on all the body segments, except 
the tenth abdominal, which has fOlll' hl'ge cxte1'l1al latenLl setae. 
Many lnrge groups of fat bodies wern observed 011 the abdominal 
segments. The head is heavily sc]erot!l'.cd .. The mandible ha~ seven 
teeth. Full-grown summer and overWilltm'lIlg larvae are readIly sep
arated by coinpal'inp; the proportion uetweeJl the length and width 
of the body. The full-grown snmmer-:rol'J11 larvn, is approximately 
2% tim.es as long as wide, and the oYel'wintering larva is about 1% 
times as long as wide. 

All the 1:trvae that deyclop on it host are usually included in one 
gronp coeoan in the UIIlTOW of i:11C host. The ('ocoons nre extremely 
variable in Si:~l'l shape, :Ind ft1'l'llngemellt", and fire usnally :;;ither light 
01' dark brown. 

OHGILllS i\I AClJLIVE"THlS l CHESS.) 

01'giZl18 1I1(lcu7iveI111'i8 is n, so1itnl',Y internal parasit.e of the larva of 
the nut cascbeal'er. It ,vas r(,lu'('(l from oYcl'",jntedng fil'st-, second-, 
anel third-gelleration lal'\"[\(' in til(' lWl'iod 192fJ-31. The parasitiza
tion ne\'er exee('dNll pCl'c('nt. 

The egg of () I'gilU8 11/((('111i I'cnt!'is 1S elonga.te and curved, taper
ing from a roundcd cephalic pole to a sharply pointed caudal pole. 
The egg lS 0.58 mm. long and its grcai"clst Width hi 0.10 111m. Under 
insectary eon<1itions 1 female deposited 2l eggs in a first-stage nut 
casebeal'cr liLlTH. Small Inl'\"ae that haye been attaekeel by this par
asite fc('d until Uwy (10\,e10p tb the :f'ourlh or JHth stage; then the 
full-gl'o\\'n pn I'asite la.I'\·a em(,I'ges and :f'Ol'IllS n. cocoon. 01'gil'll8 
1naculiv(mtl'i8 and its host have the same 11l11l1bcl: of genemtions in It 
year. The parasite overwinters as lUI ill1mature lalTa within the body 
of a. hibcI'J1ating ]Jut cfls('bearer lalTa. 

C,\LLIEl'JlIAI;mS GIl.\I'IIOLI'rIlAI; (CRESS.) 

PHIMARY '\:\'1) SECONDAHY PARASITE 

OaZliep7tial/fs rJ1'C(,p1io7it1iaf (fig. 4) has been l'ellrecl as a pdmary 
parasite :from the nut; easelll'al'PI', the .It'ni caSt'beILrel', and the shuck
worl11, alHll.ls a, seeondnl',)' pHl'asite from Bas8u8 am·oba.sidis Cush. 

'rhe extent: or parasit·il'.atioll of tll(' Hut casl'beal'el' by Oa7licphialtel:l 
fn'a,plwlithaC' Yal'iN1 grcatly in <1i Jfel'l'nt·. seasons. In 1931 a total of 
1,2U4 iirst-g(lJ}l'.l'fttiol1 nut ('a~('bearer lal'\'ae were collected, and 2.7 
percent of these ltll'\'tw were attacked by this ptU'tlsite. In other col
\ect1011S of this hQ~t the pal'asitil'.ation was Jess than 1 percent. O. 
gr!fplwlitlwe .was reared f 1'0II 1 the overwintering, first, second, anel 
thu'd generatIOlls of the nut cnsebearer. 

The records obtained in this study indicate that Oalliephialtes 
g1'apholithae may breed in warm periods during the winter in central 
'rexas on shuckwor;I1 larvae and possibly on other hosts. In January 
!lnel Febl'uary larvae, prepupae, and pupae of this parasite were found 
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PECAN ]n1T CASEBEARER PARASITES 

in burrows of the shuckwol'm. From the pupae collected early in 
February a.dults emerged late in March. 

LIFE HISTORY 

Mding was observed in glass vials exposed to direct sunlight. The 
preovipositioll period was 1·.1: to 17 days in September. Oviposition 
was mos!, frequent on fifth- and fourth-stage nut casebelLrer larvae in 
the order nlLmed. Fresh frass over the entrance to the burrow ap
pa,rent~~ ~ids qall~ez)Maltes gmplwlitlwe in locating the host larva. 
An art11icml oVlpostboll chain
bel' was designed for confining 
the host larvae. It consisted of 
a wood bOltl'cl 3% inches long, 
1 inch wide, !tndl inch thick. 
Two cavities, each %, inch 
long, 14 inr,h wide, and J4 inch 
deep, were cut in the board fOt, 
confining two host, larval'. 
Screen wire covered with fresh 
fruss from nut casehe:u'l'I.' 
J.::t.rvc:\e was placed over thes(' 
cavities. One egg was uRually 
del)l.)sited 011 or l1(,ltr the par
alyzed host larva, The egg hi 
not attached to the JlOst -\vith 
an adhesive. In the insectury 
4 females deposited 144 eggs. 
One 40-dn.y-old femn,le was ac
cidentally filled after she had 
deposited G5 eggs. Another 
lived ~!) days and deposited 02 
eggs. rrhree females lleposited 
an average of 2 eggs per dn.}' 
during the oviposition period. 

In the bttm' 11n.1£ of August 
and the first haH of Sept(,l11
bel', incubation required ILp- FIGUftl~ .f.-Adult female of C(lllicp/ti(ll/C8
proximately llh days. The gl'(lpholitlwa.
]n.l'va usually feeds at three to 
five different positions on its host. In August and September the 
larval feeding period was 3 days. The lana spins It cocoon within 
1 to 2 days after lea\-ing jts host. In September the prepupal period 
was approximately 1 day and the pupal period TV:! days. The 1)eriod 
from the deposition of the egg to the emergence of the adult was 16 
days in September and18V:! d:iys in October. 

The newly laid egg is white, qUHsicvlindrical in 'form, slightly 
curved, and pointeclllt both ends. 1'he chorion is cO\jered with many 
micros'3opic tubercles. The average length of the egO' is 1.85 mm., 
and the width 0.32 111111. After the eg~ has been j I1cnbatecl about 15 
hours it becomes more curved in outhne and light yellow in color. 

The larva of Oalliephialtes graphoZithae passes through five stages. 
A newly hatched larva is nearly colorless, but after it has fed all of 
the body except the head and anal segment may become light green. 



14 TECHNICAL BULLETIN 1011, U. S. DEPT. OF AGRICUL'lURE 

The larva measures about 1.4·2 mm. in length and 0.30 mm. in width. 
Segmentation is faint but c1..finik One large seta is borne laterally 
on e9,:h of the thoracic and abdominal segments. The head meastll'es 
0.24 mm. in width. Four large setae are present between the 
rudimentary antennae. 

F'Ourth-stage larvae differ greatly frol11 those of the preceding stages. 
A pronounced lateral fold extends fl'om the second thol'llcic segment 
through the eighth abrlominal segment. Open spiracles werc observed 
on the first thoracic and Oll the first to eighth abdominal segments. 
The head is heavily scleroti~.ed [md the sill11Jlc mandible is about 0.09 
mm. long and 0.06 

u 

mm. wide. 
The fifth-stage larva is about 6.3,t mm. long and 1.87 mm. wide. 

The lateral fold is similar, hut heaxiel' than ill the preceding stage. 
One large ventral spine is found neal' the middle of the thoracic seg
ment and one on each of the first to the eighth abdominal segments, 
inclusive. The thoracic and firs!', to nin!h abdominal segments arc 
each circumscribed with 20 selae. The 11('a(1 is 0.67 mm. wide Iwd is 
roughly heal't-shaped. The I11tll1clible is simple lind measurcs 0.11 
mm. in length and 0.07 111m. in width. 

PERIS~EROLA CELLULAHIS \'AH. PUNCTATICEPS (KlEFFER) 

EFFECTIVENESS 

Pe1'isie7'oZa ce711.tlari8 yal'. 7nttlctaticeps (figs. 5, 6) is an external 
parasite of the nut caseben 1'cr la)'va ancl also of _A_c}'obasz'8 cal'yivorella 
a.n~ tl:e shu.clnvol'l1:. J?l1l'ing the period 1!)2!)-a2 tlle Itverage par~
sltJzatIon of oYl'l'wmtcl'I1lg'-g'l'tlPI'nbon nut caschcal'l'r lal'vae hy Pen
8ie'rola was 0.6,4.5, 0, and 0.5 percent Jor thc respective years. Para
sitization o:f fit'st-gcnemtion nut C'HsebeHl'cl' ]:tl'vaq by this sp~cies in 
192D-3~ was 5.0, 3.1. 2.8. nnd G.·J pel'ce!lt~ rcspectIVely. Dllrmg thc 
period 1929-31 the average pnl'sitizatioll of ihe sccond and third gen
eration nut casebearer larvae was [lA-, 7.0, and 1.1 percent, respectively. 
Peri8iel'ola frequently part1sitizes shnckworm larvae thnt arc feeding 
inside Phylloxel'll gallS, but secms to have clifliculty in attacking shuck
,Worm larvae when Jeeding inside pecan shucks. 

In a total of 'JG5 adults l'(,(lred :1'1'0111 nut casebeare1' larvae col
lected in the orchard, 78 pe1'cent -wcre fl'J11:tles and 2~ percent were 
males. Both sc;-:es werc real'ed fl'om apPl'oxi I1lH (ply 50 pm'cent of the 
host larvae collected in the orchard. . 

LIFE HISTORY 

In central Texas P el'i8ierola probtlb1 Y oyel'\\,i 11 tel'S as all adnIt. Fer
tilized females in :rlass vials, placed ont(lool's in December 1930 and 
Janua1'Y ID31, Ii \'ed 25 to 13G clays. On ]l'ebl'utll'y 2·1" 1930, 7 females 
deposited eggs on nn equnl !lumber of host", nlld It total of 22 ndults 
emerged 43 to 4-6 days late)'. 

Matiug mny taJm pl:tce in glass yin,ls 01' gelatin CII pS\llcs when the 
room temperaturc is above 70° F. Females WC1'e fcrtilized within 1 
hour and as long as 3 wceks after emergence. DlIring February and 
March 1930, 101lnmatcd females -were suppliecl with host larvae nt 
frequent intervals throughout tbeir Jives. All their progeny were 
males. 
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B 

]!'TGunm G,-l'cl"isicl'olll ('1'(I-,,10I'i8 lJ1llwlaticc/ls: A, Adult female; B, egg, 

FIGum, G,-Pcri8icl'ola ccll/l/(/I'i,~ nil', PUIle/llliceJlS, tirHt-stngc larva feeding on 
lIut ('m;~'lleH ret' laL'l'a, 

Females cut one aI' 1110rc holes in a cocoon before attacking the host. 
The female usually stings the llOst hl'VlL on the Yentl'al side of a 
thoracic segment. The host lan'it was usually stung f,'om one to four 
times priOL' to oviposition, which followed within % hoUl' to 3 hours. 
A nut ulsebeal'el' larva usually attcmpts to bite thc attacking femaJe. 
It was frequently observed. that a llut casebeareJ' hu'vtt was able to 
injure the attacking female so sCl'iously that death foll0wed within 
a few hours Shuckworlll larvae rarely if eVCL' inj ul'cd the attacking 
female, bec!\,use the host lrU:VtL was ullable to move actively after,being 
paralyzed by Pel'isim'ola and always died. :MallY of the paralyzed 
host larvae were not used for o\' i position. 

Eggs may be deposited on almost any portiOIl of tlle abdominal or 
tllOracic segments of the host' larva, but most of the eggs were lying 
flat on the dorsum 0:1' the abdominal segments. A high percentage 
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were placed longitudinally on th ~ host~s body. From 1 to 18 eggs may 
be deposited on [I, nut casebearer larva, but in the orchard 5 eggs were 
usually deposited 011 a fomth- or fifth-stage larva. Eggs wm'e exam
ined under transmitted light to determine the progress of incubation. 
The first evidence of hatching was the beginning of successive con
tra?tions of the c1ige~ti\'e organs in feecling. In hatc:hing, tl~e eggshell 
splIts c1orsal1y and lS wot"ln't1 around under the yentl'll} slc1e of the 
larva'? body. During the warm periods in Febl'lHll'Y 1030, eggs were 
deposlted on fOlll' hosts. bnt subsequent low tempel',ltul'es prevented 
them from hatching. From!) to 52 ]'ema les were confined in gl!HIS 
vials witll shuckworlll lalTne from Dec('mb('l' 18, lD30, to March 30, 
1931: and no eggs ,\'('re c1eposit('(l on any 01' the hosts. Records on 
the hatching of 300 PeI'isirl'ola eggs in March and April lD30 in an 
outdoor insectary sho\\"('c1 [I, minimum incuhation period of 2 days and 
It maximllm of S c1ay~. During .Julle.•July. and August approximately 
11;'2 days were required for incubation. In that !)eriod the interval 
between egg deposition and the emergence of tll(' adult was approxi
mately 1.1 clays. 

Both fil'st- ancl seeond-siage JalTlte lie flnt on the host larva. The 
last-stage larva cuts inside tile hody of the 11OSt. The hend and thorax 
of the parasite larva arc imbedded in the 11OSI'. and the ]leac1 changes 
from it longitudinal to a trnnSY<.'l'se position on the host. "When more 
than foul' laryae de\'('lop on 011(' host all of tlw body contents may be 
consumed except th(' inl:egllnlC'l1t, the head, and the legs. 

In Febl'unl'~' find )[al'c·h l!l:~O, 'iG f('males were uscd in obtaining 
life..histol'Y clata. ftt it controlled telllpcmtlll'e of 80"-85° F. Each 
female was pJacC'<1 in a. gC'latin enpslIle "'jtll It ]llI'Vlt of the shuckworm. 
The minimum lll'('oyiposition P(,I'10<1 was:1 dllYS, the avcmge 5.7 da.ys, 
the maximnm .2:3 days. The tlY(,l'ng(' p(,I'iod from emel'gence to the 
cessation of oyiposition was :'!,Lk dH)'S flnd the maximum ,yas·:1:4 days. 
The number of I~ggs <1epo::it'('(] hy th(> n yc'rage JC'mnle was 3·1:.3 and the 
maximulll ,,-as HJ.I. Thr~ longeYity of! thc' average femalc was 30.7 
clays and tlw m:lxilllum ill (1n.)~". }{ecol'(ls w('I'e obtained on the dura
tion of the :feeding IX'rio(l of ;:;.~.) htn'ae on lO!) hosts. The dl1l'ation 
of the ]arm1 Jl'edillg ]l('l'iod was 2 to :3 dftyS~ the cocooning period 
required 1~~ to:,! (lays: the J)l'(,pupa1 ]l(>riod rcqlli\'ed 1 day; and the 
duration of the pllpal p(>l'iod :1ycmgecl '1~~ (lays. The period from 
egg deposition to the PlI1el'g('J1('(' of the adult was approximately 11 
c11l-YS. 

The egg (fig. iJ. B) is oblong, om!£:'. nCllrly rylindricltl, slightly 
cUl'red, and tapprs gradllfl.lI.\' :fl'oll1 the ('('pl\(\li(' ('11(1 to the caudal ex
tremit',\'. On tIl(' :';1II'f'a('(' it j~ JI1\1('il:1gillou~, somewhat tl'ans]ucent, 
unel sldny shortly :dtl'I.' dppositioll. The Pgg nppl'!lrs to be ,dlite when 
yiewed ()n tIl(' 11ost. and dil'ty-white \\,11('11 examined by tmnsmitted 
light. The SUI'Jneeot til(' (·hoi·jon is slllooth. The aWI'age dimensions 
of](i ('ggs \\,(>1'(' (I.GS mm. in ll'llgth by O.~:2 1lI1ll. in width at the greatest 
lliametcl'. 

The number of lal'\'al ~t:lge~ \\,HR not cl('t('rmined. D(>sCl'iptions of 
the first., second. and matllrc Jan'al stages \\,('I'C prl'j)lll'e<1. 

'Ill(' appefu':UH'l' of tIll' liI'sf-stage lalTn (fig. H) immediately after 
hatching is simi lal' to that of i he egg. At t he beginning of this stage 
the larva is pn!'iially tl'anslu('ent, dirty-whitt', ana slightly smaller 
than the egg :from which it hatehed. 'Vithin;~ hours after hatch
ing a variable null1bel' of slightly i:iunlwn tran:5\'erse lines appear 
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dorsally an (1 laterally on the larva. After the larvl~ 11l1s fed lipproxi
mately 7 hours its width at the center of its body is nearly one-half 
its length. 'l'he tracheal system consists of lL longitudinal trunk and 
seVen pairs of open spit'ncles on each side of the body. The ftJ~ly 
developed first-stage la rvu, is 0.G8 to 0.78 111m. long; its greatest width 
is 0.33 llll11. It is devoid of spines, tubercles, and segmentary append
ages. No external a.bdomlnul sutures were obsen·ed. The pl'cc1omhmt
ing color of the abdominal region of lalTllG tlmt 11!IYe fed on nut 
casebenrer larvae is light grC'en, 'whereas the color oj' those that develop 
on shuckworl11 Inl'\'fle is light yello,,', Tim thorax und head are dirty 
white. The helld measures approxinllltely o.g nun. in width and 0.14 
lllm, in length, The mandibles lire nearly stt'aight, lightly sclerotized, 
and 0.02 111m. long. 

The fully <1e\'(llopecl sC'('oI1<1-Rlawlal'\":1 is 1.;') 111m. long and 0.G8 
mm. wi ([(I, No C'xt('L'nal Spill(lS, fU\)(ll'el(ls. 01' s('l!mC'llt:lL'Y aPI)('ndages 
WOl'e obsen'ec1, The l\(,H.r\ is lightlv sel('l'olizpd, Ilpad\' cil'cular in 
outline, 0,25 nun, long, and 0,2:3 rilll1, wiele, Th(~ position of the 
head is somewhat cephalad, m; compared with il;.<; ventl.'al posi
tion in t1.c pL'('('cdillg ::;tage, Tlie malldible:; arc lightly sclel'oUzed, 
cUl'\red, a nel 0.03 111m, long, The tl'arheal system congists of It longi
tudinal trunk anclninc open gpil'ac'le:5 On Clldl side of the body, 

The full-grown laL'\'lt consigts of ftliead and 1:1 body segments, It 
is approximately 3:71 111m. long and. IJ(i mill. wide, The sutures be
tween the head and the thorax. :lll{{ bt:'t\reC'n the {hol'acic and the last 
two abdominal segments enci1'('1c the body, The (Iif£l'l't'ntiatioll of the 
intervening abdominal segments is indicated only by \'entl'al sutUl'es 
extending nearly to the lateral :fold, A p,'onOIIl1('ed lateral fold ex
tends from the second to the ninth abdominal segment. One pair of 
setae is preSl'nt dOl'SH lIy 011 cneh nbdol1l i nil1 s(lgmellt. 'rhe respimtory 
system consists of It longitudinal trunk and 10 open spi I'aclcs on each 
slde of thc boely, Fully :WO I!l'Oup:; of fat ('ells are distributcd OV(lr all 
portions of the abdonH'll, 

Thc heac! is helrd1.y scl(ll'otized, It is a.ppL'oximntely hcmispheL'ical 
in form, 'rite mandibles haw six IH'lwily s('lel'otizcd t('eth 011 the pos
tel'ior edge, 

Each ]lll'\,a spins a sepal'ate. ]ooi-.cly WOven cocoon lI1sidc the burl'ow 
of the host. The eO('oolls al'c lil!ht brown when tll(' host is the nut 
casebeal'el' Iwd whit(1 when the host is the shuC'kwol'Jl1, 

LAIlOIlATORY EXPERIME;\TS 

Between .JalluIlIT 1 and _.\pril 1;), 1030, more than 2ii,OOO adults 
of Pm'isierola were reared on :::huckwol'll1 laL'\'ae in the labol'ntol'y, 
All opcrationR in the l)J'opagation of the pal'asit(" except the stol'llgc 
of hosts prior to oyipositioll, w(>J'e condnl'led ill n. room maintailled 
at a tempel'Uture of HO" to 8.jO F, Fpl11llles W(,I'C nUlted by cOllfinin<r 
five females llnd Olll' mnle in II ('apsule 1'01' :3 days, Oviposition wa~ 
effected by confininl! 011(' gJ'a\'i(t :i'(llllalC' with OIl(' host: lUITlL in a 
capsule IOI',:J days, .\11 hORts l~aJ'asitize.d in each :~-(~ay p<'l'iod \Y~"c 
segregated III lots, to save labor JIl handhng the llat'ast!·cs, The pl'lll
cipal diflieulty ill the ]ll'Opltgatioll oi' Pf'l'isi(,J'O/tl in the sl)J'iwr waR 
that a high pel'cl'lliage or the host lal'\'ae c'ollectC'd dUl'ill" thi~ S('(I

son in the orchard w('re inf('sted ,\'ith nearly full-gl'own'\u'vac of 
the parasite Pltanel'otOIllCl la.~ciat(L {Pmv,), This diflicully was 
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largely e1iminated by placing the shuckworm lln'vae in stol'llge in 
November at a temperature of 35° to 11,0° ]j"'., to check further devdop
ment of the Plwnel'otoma 1111'"ae, 

Al\IBLYTELES SP. 

On8 male Amolyteles sp. emerged from It first-generation nut case
bearer pupa in May 1931. 

ANGITIA SP. 

Angitia sp, was reaL'ccl onl,\' from O\'C'I'wintering-gcncl'ation ]arYiie 
of the nut cnselwnl'cl', All the adult pHJ'nsit{'s ell1l'!'ged in April or 
May. Angitia is an internal solitary paL'nsite whi('h o\'crwinters in 
the body of hibernating 11l1t cHschrHr('I' 1nl'\,lIe. Parasitization of 
overwintering-gencration In.1Tae of thc nut: ellsehearm' by Angitia. 
during the 1)eriod 1929-3-1 was 3.()~ 0, 2.5, 2.(j. n.·j,. and 0 percent for 
the respective years, with an average plu'asitization, of 1.4 percent. 

BRJ\CHYl\IEHIA lIAl\Il\[AHl (CWFD.) 

Br{tclLymeria. 7wmmari is n so1itnJ',Y intet'nnl pnrasite of the nut 
casebearer and nlso of the pecan ]rHf (,Hsebrarpr Hnd the shuckworm. 
This parasite hns brcn renl'Nlfrolll till' oWJ'\\'in{eJ'ing, fir::t, and sec
ond gencrations of thennt cHsC'bpflrer. F.h·c Rppcimpns of B. halmnm'i 
were brcd in 1030 frol11 ~~,.7'571n1'\·ne and pupae of thc nut: casebearer. 
Each parasite 1'ea1'('(l :fl'om tIH>' llut caRC'bC'lu'el' forlllcd a pllpation cell 
within the pupal skin of the host. In nIH,)' thc length of the pupal 
period wns 14 days and in July jt waR 7' days. 

CHI~l\fASTl'S 51'. 

Foul' sped mens ot' th iH iehJl('ulllon il1 \\"(>I'C rea l'C'd from nut case
bcarer lnrvae collected in .June and Jul.r in lfl~H Hllc11D32. 

DnOIOCKIA 51'. 

On May 2, 1930. a fifth-~tage nut cn~C'I>C'al'rl' lan'He was collected 
on which ~C\'en hl'me or Dimmorkill sp. ,,"PI'P fC'l·<ling (>x(C'I·nall,V. The 
parasite ]ntTac pnpnt:C'!l in the Inll'l'o", or [hpjr host without spinning 
cocoons. Adlllt parasites eml'l'gl'!l:!o dny,; artpl' the llatp 01: collection 
of the host larvac. 

El LOPIII\I:: 51' • 

.A single specimell of It sp('('irs of Ell/(Jphilll' "'as 1'(':11'('(1 by A. I. 
Fabis from :1 nut casebl'a ret' latTa ('ollf'l'tNl in .JUIlC ]nlB. 

GO:'iIOZni FOmOLA'lTS (BrILEs.) 

Goniozus fOl'('olal1l8 was tlll'i('e 1'C'nn'!l frolll nut ('n~(·hl'al'el· ]ltrVae 
in A\I{~ust 1927 by H. S. '\<1a,iL', "']10 nlso oi>tnillt'!l sp{'('illlells of. this 
parasite f1'orn mass cages conta.ining lUlTHl' or tlU' Hilt: casebeal'Cl' on 
eight dates in June and .July 1\)27. Tl!e Wl'itl'I':-; l'l'ul'NI a. fOl'eolat~l8 
from two nut clIscbenrel' larval' Hlldh.'om 011(1 shllekwol.·m lal'Vlt III 

.July 1931. Two specimens of this pfll':lsitl' WC'I'C n'HI·cd. from 
Am'ooasis ca1'yivoreZla in J nly 1935. 
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lTOPLECTIS CO:-;QUISITOR (SAY) 

A. I. Fabis reared 19 specimens of I toplectis conquzsitor from AtJro
basis pupae in May of 1918 and 1919. The writers reared four speci
mens of this parasite from nut casebeal'er pupae collected in May 
1930. 

PHANEHOTOi\1A TIUIALIR (HAW.) 

PhaneJ'otomatibialis Was thrice real'ed from fOIl\,th-stnge nut case
bearer larvae collected in April and June 1030, Thl'PC adults of this 
parasite we.re bred from Llcrou(l,~i8 N17'yh'ol't'll(t ill July 'Wa5, A 
closely related species, p, jcw'iata. (Prov.), is the mos(; important 
parasite of the ;,hllCkwol'tn in Texas. 

PIHS1'O)!ERUS EURYPTYCUIAE CIU:SS. 

Twelve specimens of Pristomel'us CIlI'!lptli.llc/d([(l wel'e reared from 
llut casebearer larvae and pnpae collert:ed in Jllnl.', July, and August 
in 1930, H)31, andlD33, 

SECQOI,CLA N. SI'. 

Secodella 11. sp. was rearcd tlB tl. pl'illlar), paraRite from eight mit 
casebear~r larvae, inclucli!lg nil /!:l'l~I.'I'ntions of' ,this host. The lllrva 
pupates III the burrow of lts ho:;t wIthout f'pinnmg :t, ('oc()on. Larvae 
collected in :May emerged as adu\(B 17 to 2·~ days later, 8ecodelZa 
n. sp, is also a seconc1tll'j; parlu::itc. 

S~:CODELLA SL'Il0l'AGA GAnA~ 

During the period 1029-33 foul' speCinH'l1fi of S('codeUa subopaca 
were reared in :May, June: and AuguBl aB a primary parasite of the 
nut casebeal'er. 

CIlAETOCIILOHOPS 1;Sr.H'[Ll~A (CoQ."l 

1'wo flies were. reared :from a fifth-stagl.' nut ('a;;l.'bl'a\'<>1' lan'a col
lected in 8eptl.'I11bl.'1' lD30. The adult Cll11.'1'ge(l from pupa !'in inside; 
the host larva. 

%"~ILI.lA UOAIDIIAE (COQ.) 

A. T. Fahis reared tht'l.'l.' f1iPB from nut cnsebl.'al'l'l.' pupae in ,JUly 191D. 

ZE~ILLIA SP. 

A, T. Fabfs l'e!u'l'd one fly :from a nut ('aSl'bl'lll't'l' pupa in 19HI. 

NE~IOHI1;L\ FI.OH,\L1S (F,\l.L.) 

Nemol'illa floralisis a rn i llOI' pn l'asitl, () f llw nut: ('asebt'lll't'I.' in Texas, 
only 18 fiil.'B ha.dng het'l1 rl'tu'l'dfIool11 tIll' lan'ul' and pupae of this 
host ('olletled in the pl'l'i()(l HI2!)-:H, )[ost of the flies wel'e reared 
from the O\'('l'w.intpring gl'nel'fltion of the nut ('as('bNll'cr, althollgh 
every g<'nel'lltioll of this host waS pal'Hsitized by N. flo1'{(7i.~, 

The egg of Nemol'illct flo/'ali.,; is usually depo:-;iled externally on 
either a thoracic segment ()I' the head of' the host larva. A few eggs 
depositcdon the head <lid not 1'1.':'1l1t in p;ll'usitization, appuI'cntly be
clluse. the parasite larya aiter hnlching was unable to penetrat.e the 
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tough cuticula. 'l'he parasite larva uSllally formed n. pnpal'iul11 inside 
the host pupa. 

HYDNOCERA KNAliSl WlCKlI, 

During the pel'iod In:!!)-::a [h'e ndlilts of H!ldl1o('cra loutllsi were 
reared from llut cnseheal't'1' lal'\':H' tLnd foul' adults ,,'PI'e obtained from 
mass cages contn.ining- nuis inf(·"tt'd hy this host. Ont' Spt'('illlt'll of 
H, l.'nau~'{i was l'etu'(>(ll'l'ol11 II Hhll('kwol'mlatTtl and one adult of 11, 
sp, \\'a~ I't'a 1'('(1 fl'om t lIP shu('kwOt'.III in JIJ!H, Obsel'\'aJ ions showed 
thai: 11, kna1;si is nil intC'I'lwl pal'lIsitp a 11(1 t ha t iIsla I'\'tt fN'ds externally 
nitel' t'merging f'I'OIlI tilt' ho::;t. 1n l!la] 011(' IJ, J.onllllRi O\'l'l'wini:el'ed 
as nil il11l11atlll'e lal'\'u, within 1'1H~ body of a hilwrnnting IIl1t cnspbellrcr
Ia L'Va, 

HYPEHPAHAS(TES 

Sf.COI)ELLA ,>, sp, 

T\\'i('c in )fayl0:1:2 and 011(,(' in :.\[a;,'l!J!H/{(('orlcl1ll n, sp, waH I'cnl'('(l 
as a seeondal')' pnl'asitt' fl'om JI:r'/o/I/'fU'01I I'Ilri{[/Ji/is and this spc('ies 
was also l't'Hl'el1 as a llJ'illlHr'y pal'lI:-;itc, or til(' nut: ct[:-;p\)e(u'l'l', 

El' PI'1.)1 l"S A'I H'lS CIII, 

Thil'ty-flll'N' l-pecil1wl1s of g/(}lr lUP/s IIJllir'lIR WI'1'(' rt':tl'pcl 1'1'0111 lwi
111111'y PHI't[::;i(p~ of {)l(l nut eu!,plwlIl'PI' dlll',ing tht' ()Pl'iot! 1!)al-a3, 
Ad ulis ('m{"'~ed ill t'\'PI'," IIIOllt h fl'Ollt .\fa," (0 S{'ptelll bl'l', inclusive, 
'with 21 PIllt'I'ging' in ,Tid,'" Onl:: fpll1ah>s of this S('{'olHlary pamsite 
WCI'(, 1'('IlI'e<l. La1'\'nt' of 8, fIIUir'lIs \\,£,I'P obs('I'\'P(] f('eding extel'l1allv 
on 1111'\'a(' of j1rI,Vg/{,~ 11l'/'ohllsir/i,..: and Jli('l'ob J'{((,OI1 "NlJ';'abili8, The 
]lumbers of E, am.il'IIN 1'('111'('<11'1'0111 IJ:II'u;.;jtP:i of' thp Illlt" {'asl'beHl'el' were 
I1S follows: Ba.~,\·I1.~ (lr'/'olJIIsid;,~. 1:): It /'II(·/t,llJl1('J'ia llf(JII1Il!l1 'i. 1; ('a71i('
phialt(w [lJ'((l'llOlilltw', 1 : J/a;t'I'm'/ 1I1}'/I,~ iI/MoMlis,:t; .lIiI'/'o/n'(f('oH l'w'i
abilis, 7; and PO'isi( I'ola ('cl1lll!lI'i.~ \'al', /,IIJU'{II/i('{}M. I. 

ErnYTo:'LA TYLOnl~rl:\1 ,\TIS ASlli\!. 

Dul'ing' ill(' ]){>I'iod J!I:2D-a:l NIII!/tolllil /y/orln'lI/alis was t111'il'c retlrcd 
from llliri'o/Jl'lf('on I'(t!'ill/Jilis !11l'/ (JIll'£' ('a('hl'l'oll1 Jla('/'o('('nli'u8 in
sla6ilis lind HaNS/IS ((('I'OIJl18iiliN, _'-drllts or g I,l/lor/I "II/atis Pllwl'gcc1 
in May, .JUII(" I1nd .July, 

C,\LLlIWIIIALTES CH,\l'IIOLITIIAE (Clmss.) 

Twi('c in )fay H)!30, an<l fOUl' tillH':;ill .1111\' 10;:1. Illall'~ of (Ya7lie
p/dallcg (Irapluj/lt/l(((' "'(,I.'t' I'enr'l'(l ns s(,('OIl(IHI:YllllI'Hsitl's from Bas,niS 
(l(,l'ob{[.vi(ii'~,lL]ll'iI1lHI'y pnl'Hsit(' of tilC'llllt ('aSl'iletll'l'I', (', [II'(ip/tOlit/we 
has Ut'CIl /'('al'ed IIIHllr (il1lPs as tl primal'\' pal'Hsilp fl'om til(' nut r,ase
bl'al'cr, !lrt' 1('11:1: ('USpb('lIl'PI', Hnd ril(' ShlH'!n\'OI'IlI, 

PI':IOl.\;\ll'lS Fl:IXICOlt:\IS ASIL\/. 

P('l'ihmljJll8 fill i'h'()I'l1i.~ rfig, 'j) was (11(' only s{'{'onda t''y ptll'usite 
rcnred ill lal'g(' 1l1l1llb(,I'S f"orll PI'j'IlHI,), pal'asitl'H or tlw Illlt enscbpHl'cr, 
ThCcspeeil\'i and Illllllll\'t' of pl'illlal'Y Jl(Jst IHI'\'lle 01' pupac l'olleeted dllL'
ing Uw pcriod 1!l:W·~!H Hlld (hl' pHl'asitizllfil)Jl t'll'p<'lt'c1 by P,jul'vicornis 
wer(' as follows: _I palllel('/{ {'piILo/im', ~XJ, ]~ 1)('l'eent; Itcl8S1I8 acJ'o
basidi,~, 550, 28 (wI'('pnt; ('allil'phiallc8 gl'apitOlitliCl(',i:2, V~ pcrcent; 
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Plant!': 7" ' .\tlult \If l't l'ilfllll/IIIS !(/ll'i('IJ,,"i,~, 

J!it'l'obm('()J/, /'l/l'il/"ili8. ;)01. O,'i 1)(1I'(,(,lll: Pn'ixil'l'o/1i (,tllulal'is VlIl', 

7Jltnctati('('}J8. ·J8!l. G,:} }lr)'('Pllt : alld (}r{/Nlis III'Wlllil'lJltl'is, 3~. :H pel'
cent. p, fill l'iNJI'lds wa~ a1:-:0 J'ptu'l'll fl'olll P !U(}lIl'ol (}1JW tiuialis, tl 
prim:ll:,\' pnl'fl:-:il(' of tlll' nnt ('a~l'lll'nl't'I', :lod f1'01l1 P. f((Rr/rlta (ProY,), 
n primul'Y pnl'u:;itl, or till' ::-lll\l')n\'ol'l1l. 

Pel'i/lilll/ills fl(lril'llrJli,~ JIlI:- bl'l'1l fOlll1d O\'('\'\\'illll'I'jIlP: ill lhp.1Jody of 
l:u'\'up of t Iw llut ('H:,P!JPU l'l'I' mill till' ..,11 UC'k"'OI'11l t hn t 11:1\'(' I/{,Pll pa 1':1
i'itiz(>(l hy .1ll{lIi/t 11 N Ipilf(Jfilll nnil JlJ/ll//t I'O{O/Ill/ /mw;lI/fI, ;-;('1'011<\
stu~r nut ra:;rbp(lI'PI'lal'r:tp "1'1'(' l'olll'(,\pd in {]1(' 01'('11:.\1.'(\ in S('plpmbpl'. 
:tnd \\'PI'P :-:1I]lplipd with food nntil tlll'Y i:ol'llll'd hibpl'IlH('llln in fhe in
srctary jJl OdolJ(lI.' lH;ll, E:1J'l,r ill tIll' following' .\pI'il Ill(' !luI l'aS('
bran'I' 1:11.'\";1(' ('lit 0111 of (h('it' hihl'l'l\!I{'ltla, 11ll(1 WPI.'P again !'uppliNl 
with foo(1. Lalt' ill .\pl'il .1. Il'iliUlilli lnl'YllP Pnlpl'gP!1 l'1'OIlI tlH' nut 
c:lscheal'Pl'lal'\'(\('. In ~[ay (wo ad lilt,.; of /1, flllt'ic(J/'lt;'" l'1I11'l'g'pd from 
two COCOOllS or ..:1, (lliJlo/lIII, 

TW(,l1ty-~iX' i'1l!'t'ip-: of jll'illllll'Y p:ll'n-.itp,..; \\'PI'P I'Plll'ptl fl'olll theprcan 
!lut ('ft~l'IJ(>al'l'I' in 'J\'xa:-: ill J\l:!!l_:\ I. ()h"l'l'\'n{ioll"; W(,I'l' ma(ir on tlH' 
biology of tll1''':(' l1:\I':I:;i((',.; awl all ('frol't \\':1"; mad!' to I'Ptll.' U1(' 11101'(, 
llsdul"o1ll's ,ill l:11'!!"P 11 11 lul)('r,.;,

In l!l:1() TI·;f.fW';l'flllllll/( wilt/dlll/l Hih,,\' pal'H:,itizNlh ]ll'l.'('pnt of the 
fil.'Rt-gPll('I':ltioll ('gg':". 11 Pl'I'('Pllt or tllP :;(,l'olld-gl'lIl'l'atillll l'g'g~. alld ti 
l!C'I'('('ntof tlIP third-gl'IH'I'aliolll'P:g':--, HO,,"!'\'('I" 'l'rh'/w!!l'll/mWl ]ll'oyed 
inefr('ctnal iJlthp {'olltl'ol of' []w ('tll'l'lll';ll'l'I'. 

]Pive R]lC'('iPH of Sl'l'OlH1HI'Y pal'a,.;j!!,:-- \\'('1'('1'(,:11'('(1 ill .l!I;I()-:~~. PCI'i.· 
lam71l18 fll/l'it'O)'lIis (.\::-11111.) wn:; tIl(' oilly :;p('olldal'y pal'a:;itC' that was 
l'('arNI in lnl'W'l\llll1l!l'I':-; l'I'OIll (lI'iIlHII',Y p:ll'n;;it(,:-; of t ltp lIlIt ('a:->{'bl'tll'PI', 

(/allif'plliall(s lJ1'((ldw/illi(/l (t 'I'(':-~,l :Ind, .....'(I'm/d/u 11, :-p, aet liS both 
pl'im(ll'Y an<1 )-;('COlHlIu'y Jl:lJ,:t~it('l', 

FOI' Hull' IJ~' th" 8u)lPrintl'ud"lIt of I J(JI'III1H'l)ts, \', K, {(O"I'l'lIm!'11I Prtllllll~ Otl\c(' 
WlIshillgtUII 25. Il. C, - l'rh'c HI ('!!Ilts 
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