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Biology of the Raisin ~Ioth 1 

By HEfllm C, DO;';OllOt:; PBIt~;Z 8UUIO;';S, D\\'IGHT ll', ll.\It~ms, G~:oltm; U, 1\:'\l.oos­
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[',TRO D L~CTlOX 

(I) 

j Thl} I,)l'Oc1lletiOl\ nlHl stol'age of cll'i(>d :fL'uits probably hflye bl'PIl 

aftN'L('(l by ills('et inJ(>stuJions sj'we the beginnlllg 0:[ the indllstry, 
In L'P(,pnt ,n'al'S OIl(' of the IlIUjOI' inspct pests in Cali:fol'llia liaS been 
gphcstia tz:[!ulilclla Gregson, which has been given the common name 
"rn.isin rllotll." This spec'j(,s 1::1S been the subjeet of bioiogiC'tll and 
l'(J1ltl'Ol studies :::ill(,c its first l'e('ol'lled appcn.rnn('c in Califol'llitll'aisilts 
in ]D:28.~ 

Thl' l'n.i.sin moth is founel In most of the il'nit-gl'owing sedions 0'1' 
OaJifol'llia (fig, 1) ij and in the Sn.lt l~iVl'l' Vallpy and thc Yllma dis­
i:rirt of Arizona, ~rost of these arcas arc arid, with hot, clear, min­
](>:::s SlllrtlltC'I'S and 111i1<1 wi 11 tC'I'S. In the central San .Joaquin Valley 
of C'alifol'Jlin.~ whC'l'e damagc by the raisln moth isheayiest, the rainfall 

1 ~ublllittetl tOl' pnbliC':u ion 11['(', 2::, 1!l-17. 
"TI'II nsrt'l'l'l'li ,l'\IIWIIT 'W;:S to Dil'isioll of: C'llltrol In\'C'stigati\llIfl, ]l('sign('(1 

.Tan. 22,. H)'!·~, 
~ 'L'ransfN'I'l'!l O('tolJel' l!}1S 1.0 Dil-ision of ('creal and Forage Ins(~ct Investiga­

tion;;, 
• 'l'('cllnic'al (lNwri(lti(\l1~ \\'1'1'(' IIn'prn'('1l hy MI'. IL'inrieh, who rt'til'ed ,Til11(' ;:0, 

• 
Hl4\l. I:'lat!' I \\':1'; !ll'n \\'n hy :\('1'1", BIt.·,In!lI' ('al'lin, 


'This l'('(lllrt in('lu<les infOl'lllation ohtnincd to OCtO!)';>I' 1!).I7, 

• ?l[nll~· of thp (1\stl'i1llltion I'Pcol'lls Wt'I'P !1l'o\'idt>d by II. II. Kpi[pl', f'alifo1'llia 

1h'pllrtllll'nt of Agrlculturc, 
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1.'IGUIn; l.-~lap of l'Hlifol'llin, s!wwillg" til(' ("l)lIllties ill which the raisin llJOth 
OCellI'S. 

a\'cmg-t'S about 10 inehl':; pel' year and nearly all el'ops al'e g'I'O\\'1I by 
ilTigatioll. At FI'('sno the normal daily ,maxilllum tl'lIlp('I'ature in 
.July is lOOQ Ii'. III midsllIl'qnel' mllximum tellllWl'atures often l'x('('('(l 
lOO° but ran>ly l'('aeh UO Q Helati\'c humidities lind wind "eloeities• 

:tl'e low. 

HISTORICAL HEVIEW 

Hphe,~ti(J, jigulilflla (Iig-. 2) was dl'st'l'ibed in 1871 hy Gl'egson (20) .. 
from specim('IlS eolll'd ('tl .i II a \\'a l'l'hOll::il' ill Li \'erpool, l~IIg-la lid. 
Bl'c'aus(' thi:'> :'>()('('i('s 1'l':'>('lllbll'H othl'1' clos(,ly 1'l'lah'd lIloth:;, lIli::;takl'1I • 
i<ientifkations han' Lwell C01l11l101l: and pl'ohably SOIlll' or thr pllhli:;hcd 

'Unlit' 111111111\'1'" ill pal'Plllhp,,!," l'('t'('I' hI T.il 1'1':\1 III'P ('iil'!I, p.:!1. 
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BIOLOGY OF THE R.\lSlX :MOTH 

1'e(,OL'([S of host lI1ateL'ials alid of distribution ate el'l'OneOUS, To aiel 
in identifying melllbers of the gplieslia group, induding H, fiouZilclla, 
keys ila n\ been made a vui lable by ('m'I'un (9) an(l 11100'e l'eceutly by 
.Richards and Tholllson (.!8) , The lattel' authol's have, assembled the 
following list of synon,YlIIs: Eplte,'!lia, jI.'oulilcllct Gl'egson (;30), E, 
fi('u/ellit HUl'l'dt (U); E, lIIilleri Zl'ller (.]8); Is', desuete/ht )[eyrick 
(.!.n ; E, kiUwiella Hiley (not Zl·lll'I') (,!Il): j;'. flguliella Forbes U8) ; 
H, fiou/ella, CUI'I'aIl (9), E, c('llo8ella TUl'llti (.35) ; and E. eJ'llel:Stillella 
Turati (.3a), 

TllP :'illlll' w!'iters stated that tile speeit's had I.H~l'n l'olltllsed with 
EplLNlht atjlalella (1(n.). E. ('(lUdef{a (.11 .. g. cllutellct (\rllu'.). and 
N. !.~iiJl/l,iell(l Zell. Eal'l" in tlwit' work Oil this illSl'ct in ('alitOl'llia. 
Simmoll::; alHl HeNt (.M, .{~) I'l'f('rl'e<\ to it as H. ('{lUtella. . 

III the (,OUI'se of their exalllinations of lIIuseUIII speeilllPns, Uichal'c[:; 
all(l TllOmson. (,!8) \'('rified tilp followillg gt'ographieal s(lurtl'S of 
8p!testill t"/Illill'lla: British 1;,;lps. ('entml EUI'opc. West Afl'ita. (0:1111­
bin), Algel'ia, ('~'I'('IHtica. SYL'ia. 1\'I'sia, India, and (,(>ylon. 'l'he!'e 
lIrt' rl'fel'pntPs :t1S() 10 ('oll('etiolls made in )(adeil'a (1). Hawaii (.!o), 
('allada UJ, It)), .\.lIstl·alia ("idol'ia) (,J). Trinidad (,!2). Colombia 
(il") • •Jalllaiea (JU), E!!'ypt (.]1), the ('anary Islallds l7), aml the 
'"nitpd Stall'S liS).

:Most 1'(>('OI'ds of tlH' O(,(,lIl'I'Clll'P of till' spe('ies at widely Repamted 
points l'pf('I' to illf('statiolls in SltH'Cll [ll'odudS, Thcse Illaterials in­
('IudI' n ('an~o of eotton:'('l'(1 ('akl' lAtlllOl'l' ;2) : driC'(\ !'1·lIit. East Afl'iean 
('Ol'n. Hlld parth IIl1t (LatliY"1l8 ttl{){'I'O,~ll.~) (Za('ill'1' .i'l); l':leao bl':tlHl 
(Kilnpp ,2.!) : :t ea I'go of riel' fodd('l.' Illea I (Seha f!'lIit .j()) ; dall's (Shafik 
.J/) ; ('llrl'ltllts and figs (Ban·pH fi) ; ('ashe\\' ket'nels (Zaeh(>r J7) ; oat· 
l1lPlll ('hittPlldr'lI 8) ; ~l'HP('s ()(a('kie ,!.J); and pea('1l pits «(Jrcl!ory 
d ,tI, 10) , TIl(> SPl'cips nrOl)lllll" Illai n ta iliS i tse If ou t of dool's t h1'0 IIU'h· 
out tltt' .\'Par in l';U'~'pt \ShaH!{ .]1) and Australia (Allstral. Coun<:il 
Sei. n Ild Inti IIS.J{('~..1) • asi t ha hi tlla 11 y dol'S ill C'a I i flll'n ia. 

Aside fronl til(' data inl'llI<il'd in' this bulletill and ill a sel'i.(,R of 
11I'ogTt'SS rt'ports that han' PL'N'C'tiNI it (Hames et al. (.0. Donohoe 
and Harlll's (n. If)). DOllohoe d ,t!. (rn. Kaloostian d (/1. (':1). 
SillllllOIlS and l)olloh:l(' (.M)), oilsl'rnltions of Eplie8tia P'f/uti/ella 
app(':\r to bl' rho:"l' (If :-;t'ltat!'lIit (.]11). Ill' dPR('I'i\w!\ till' habits of the> 
sp(I('il'!:i ill ric(' foddl'l' 1lIl':d in Gel'nla lIy. lind out I i lied eont I'UI l11l'a:;· 

lIl·l'S. 
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T.F.CHNICAL DESCRIPTION 


AnclJr,-Tunguo (Iel'elope(l; bnsnl p(ll'[ion scnled, Lahilll plllpus llpcur\,cd, 
l'('nchlng Ilf>lIl'ly to len'l of top Of head; t'lotlletl with ap[1rC~l:ll'd seales; upicllI 
Sl'g-ml'lIt l)ointed, Maxillary IJalpus tilifol'm, Autenllll of male with Uw shuft •
swollen fOr !l short l1istnll;~e fl'om baSal segment, shortly 1Il1b~'scellt; antenna 
of fell1ule, simple, Fort'winl; t'longate, nlll'l'Cm-, with costn slightly clll'n~1 to­

wurd np('X Hnd (ill IIInle) wi.th a strong fold 011 un(lerside nt base of costa; 

endosiug two tufts of long hai rlike seales; veins 3 u lUI {i absent; vein 10 fr011l 

the C('II; vein Ie absl'nt. Hind WillI; with "('in 2 from ",:ll \\,pll IJefol'lJ outl'!' 

nugle; ,l nUSt'lIt; 3 n.ull [i couuat,' 01' Closely approximate uusalI~'; 8 f\ls(!(l with 

7 for its eutll'e IC'n~lh hlTolHl tell, Ie Ill'eSt'nt; cell 8hol't, oul~' slig-htl~' mol'\) 

thun one-third as long liS willg; a Cringe of pl'('tell 011 10\\'('I~ ll1l'!lian Yl'ill lit 

base'; In nlUle nllot.1wr [uft of hnit'$ Oil bast' or n'ill 1('; fl'l'lIl1ll11l1 oE ft'llIale 

siml.le (1,1 sillgle :stl'olll; ~Ilillc L 


Color of .~or(>wing light (lI'UU 01' drub gray, showing' ullllel' IIllIgnllienlioll 

1111 IrrN:ullll' dusting' o[ l.illkish s('all'::;; mal'killgs ohs('tlrt'; tl'anSI'I'I'Sl' :111[l'­

IIIl'dial lill(" wlwll distillguisllllhle, 1H'lIrl,l stl'lligilt ami I'pry slightlr (Ial'lwr 

thull the gl'Ollll(l ('0101', illllieatNI ('hiplly hx SOllll' plIIl' SIUlllillg 011 ill> jll11l'r 

1I1l1rgill; slIbtl'l'llIillal lill(' lIelll'ly al);:wllt, whi'll (lI'(>SC'lIt Yc'ry fainr, the pale 

hOl'der 1I10llg Its illll(,l~lIl1l1'glll sOllletilllPS fuirly dlSlillct; It [Jllir of obsclIl'e, 

(\Ilrk (liseai dots lit outer Plld of cpll; sOllie \'PI'Y faillt (1I11'k sealing at tht~ veill 

\'ll(ls along tpl'lIll'r,; diia IlIIlt'l' thull gl'ul1l1d coloI' of willg, til(' ('lIl1s of til(> 

scall's di8t!1I(,[I,I' whitt', Hilld willg whitish, s(>lIIihYlllilll', with II lIal'row blll\'k 

linl' alollg tl'I'ItIP/I ali(I SOliI(' 1'lIst'om; shallillg' on the I'eills and the api('JJi Cilia, 

lind ill Ihe cllstal IIl'l'a hPIWl'l'lI (,\Jl:'t:I Hlld lIPPPr I'eill 1'1' ('('1.1 allll "ein 7; ill 

til(> mal(', unsnl IhirLl of ('ostal HI'PHbNw('l'n l'():<UI ami ('('II u\'el'lald with ~'cliow 

H(>X I:'l'aling: ('ilin II'lIln' sh:ulillg to rl'liowish whitp fit ann!. allgl(' 01' willg, 


jo}iglith aiJdomillal spgnwlIl or Ill:! I,' with t'OIll poll I 1(1 lall'l'o-liol'i!al scal(' tllft:; 

011 ('ighth SPglllPllt (pI. I, Pl, 


;\Iale gpniUllin (pI. I, .I-b') with aillenl [ll'on.!!s or gllathu:; widl'I~' 8('1111 I'a 1(>(1, 

l'ath('r shor(, ItIHl ,lIl'Hl'ly stl'ni:,:hr, 'l'rall~tiila {~olll(liell', hut: with ils ('it'lIIt'lIl:; 

wNlldy ullitpil itt theiL' IIllit'{..~; a silort, l\IIoiJlik(' Intl'l'al Inh(' frolll IltJIU' :JPl'X 

of {':teh pIPIIIl'IIt. 1I:H'II\' with ('u:ita Sll'lHlgly :;('lpl'lltir.o'!!, slig'htl,I' III'ollll(,l'd :It: 

tllWX Hilt! Il'ilh II hlllg, tlh;it:II(>,po"tIllPtlillll ('oHlal IJl'O,!I'l'tioll. AnpilllS :I 
 •
IIfIl'!'O\\' .~,·iI'rolir.('(1 hUlld pHl'Unily (,IH'in'lillg- thl' apdt.'ag'<IH Hilt! pl'odllc:pd 1','1111'0. 

Intpl'alIy illfo It pnil' of "hnrt. spHl'spl,l' hail'I'd lul)('", YillPululII ('Iollgalc'-tl'i ­

:Ingulal'; t(>I'IIIII1:11 Illargill 1'11111)(1('<1, _\ptI(·agll.~ sll'night, Utppl'ing, 1I100Ipl::lI(>IS 

S[Ollt: PPIlI.~ hpnrlllg :l ;':lIIall ('ltI:<ll'l' of' tinU('IIt'd, ('tll'l-ptl ~1I11H'::; ill('llHIl'd in :I 

:;!'lI'L'Ot ir.P(i alld II'l'i IIklpli :lI'P:I. 

1".'lIl1lh' ,~('lIilali:l Ipl, I, ({) \\'ith :! 1'1l1liikl' "('all' luft al tll(' gl'lIillll IIJ)l'lIillg, 
Sigilli n sPI'i\':; of' ,I. to 7 "pindlp-::;h:ql('t! :;('it'rolir.t'!1 plnlP" spI' 011 Pel,!!!' ill Ih(' hlll'S:I, 
!tul'sa ('Olllllllt'l'ix with n ciO'II,,(' l'illsl·(>I' of short. "II'OIl!!i\' I:'\'iPl'oiir.l'd tllol'lIlil;,' 
"'!lim',.; at :llll(>l'iul' plld, Silllil:lL' .~"ill"" :11'1'1111;:,"(1 ill a h:II'11I spimlillg' lilt' dlll'rII"; 
11111''';11'' {Ol' IIP:Utl' hall' its 1l'lIgllt frolH ils jllll('[loll Wilh hlll'"a, DIII'IIIS "('Illillaii:; 
tl'Ol1l IIPUI' lIIitldl(' of: ilul's:I, Collar (pi, r. H) of ('iglll\) alHI()lIIil1l1l l'PglllPtit ('1'('111,1
,.;elPI'nlir.l'd. 

1';XI'L,\:\,\TlO'l (IV l'r.,\'I'I': L~'·.I, lIunt' g'Pllitalia 01' moth wilh II\'cif':tgIlS alld 0111' 
IIHI'Jl{' ollllllpll; IJ, ;rllllt;hus: (', tl'ulIslilla; 0, all .. lllls: /~, IIpdpllglIS; P, tllftH 1111 

l'ightlt 111>((0111111:11 ";l'gllll'lI(' of Inal('; 0, r"llIa)e gl'lIilaiia or lIIolh, I-pnll'nl I'h'w; H, 
('(111111' or pightll :Ih!lolllillal "('!!,IIIt'!H of 1'('111:11(', (loJl'snl I-i('\\': r, [lIlJla, \'('111'1'111 I-It'll'; 
Ii., hl'tl!ll':lp";lIlp (If Inl'rH, lall'l'nl I'ipw Hholl'il1;: ;':('ial fll'I'all;:'l'lIH'nl; I"~ Iwad ('api'lll" 
or In I'\':I , dUI'sal ,'it'\\' sltuwillg ",'In) tll'I'HIIg'Pllwllr: Jr, ('I'(leltc'is of ai>clolllinni prol!'.!!, 
or. 11I1'1'a; .r, "('tul map:; or III'ulhOl'II('i(' nllll IIIPsoi.hnl.':lI'j(' Sl'g,lH'lIls aIH) (hit'c!, 
pig-ht:l, 1III(Iulnih IlLlClplllillal :;,'!!'llll'nis of lan':I. Expllllllllioll of l'Ylllb"l:-: :lJlpli .. tl 
to ,!!'l'lIiw lin: ,III, :111(>1111';: 1(( :1/, forkpd 11(1i('1I1 11I'CI('!',~s of' ;:11:1 tilOS; /1(" hlll'sa ('(lIlli­
latrix; Vii. du{'rll~ hul''';:ll': Ilf'/i. liigilnll' JlI'(H'P!:iS 1'1'0111 ('usIa ot' hal'p(': J)s, (!tWIllS 
;;"mln:IIi:-:; Sil. "':i~lIn ill bursll l'o\llllntl'jx or ('111111(': 1', 1I11('ns: 1"1/1., l'illC.'lIllllll, 
I·;:>(.plunalioll of :;j'lIlh()l,.; ttppHl'd to pllPIl: II, nnlplllIIl; (1O, ;111111 u])('Iling; 1/1., pils 
i!ulil':lIlll~ nrt:whlllPllt oj' il'lItol'inl lII.'IIlS or £'pi!'l'nnilllll; II, j'['lIIl1r of IH'olhOl':tl'i(' 
I!'g: f/ I • ,!::lflZ!'liI'Yl'pit'('I': (1<1, g('llitnl OIWnin~: 11_ pt'ol htJl't1('j(, h'g-; 12, IIW,;otlllll':l!'\(' 
lo·.~; 1;1 IIwilllhol'a!'i(' 11'/':; /11, IIIIll'lIl11; III, InhlllJ p:tiPIIS: 111/1, Illaxilllll'~' palpl1s; 
I/[,r, lIH1xilla: /It, pilll'l'I': .~,., !:i('tllpll1l'l'd PYC'llil"I';II'i, [PI',' win!!,: 4 Hl fOlll'lh [0 

11'1111' IIhdOlllillUl "('gll)('III:-:. I':'plllllll[ioll "I' "~lIlhol,.; npplipd Itl Inl'\'al IWlld 
0'1111,,11](': J I, .. 1'2, .1:1, Iii, ;':"111.0' nlld 1111111'1111'(> 01' 1llllpl'iO!: J!:I'olllll of ppit'l'lIuilllll: •
Itlf!, .Itl':!, Idf", adl'l'olll:ll spl/I!' 1111(1 \11111('[111'1' of ('flil')'lllIillll1; .I 1)/'''''_ lulfl'OIlIl\1 
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sntun' of ('Iliel'nnilllll; El. H:!.. I'llh,I'ol1l:l1 SI't:l(,: Pl. Fa. t'l'!llItal fwt:l\' IIno IlllllC­
ttll'\'::;; P/(. fl'ou;,;; [,1, I,C/, lat!'1'1i1 "pta :tIHI 1111l1('l\ln' of ('pil'I'alliulIl: I,N, IllllgitutI­
Illnl I'id~p of ('piel':lllilllll: 01, O:!., Oil, Oil. IIP!a£' nnll PIUIl'tlll'(' of oC'I'II:lI' gl'Ollp 
of ('tli\'I'alli\llll; 1'1, I':!., 1'(/, I'll, l<l'lap aIllII1l1lll'IUI'I';'; of 1I11"IPl'iol' gTOllp nt' ('piel'lI­
lliulIl; ,'-:()l, NO:!., NO;l, NO/I. H'lal' IImlllltl\('tlll'l' ot: "UUII('('llal' gTOU[t lit' ('pit-mlliulll, 

Alai' ('xPnIlS('l,.I10 17 mill. 
1.,\111',\ (111.1, 1\-X) ,·-ll()rl~' wlli tl': Irg,.; alit! 11I',>I('g,; IWI'IllIlI; ('I'o('II('ts (If lib­

tl(llll i11111 Ill'O I I'gH IJiol'diu:ll Hud 1II'!'j)lIgl·t! ill a ('(JIllpll'l(i I'ill~; III'illHII',I' :,;"Im' olll~': 
t\\'l1 'whiP Oil IlI'\'"pi 1'11('111:1 I' l<hil'lti of prot 11 II l'a x ; 1\' :llItI r 11\J[II'oXi!III1Ii' :11)(1 
\1I11\l'1' till' "'lIil'lI('ll' 1/11 1I\I(hlll1i 1111 I H('gllH'lIl';; 1. to S: 011 till' 1II'(I\('!!·llI':lri.Il~ H('):' 
Ull'II!'H, IV 1wlllw :11111 II trill .. (':wtlad '.It: \' HIII\ lloth splal' lIol'llIal!y 011 II iiill~h' 
\'PIT smull pilllll'ulIlIll alHI ';II,!!IIlI,I' 1'111'\\':11'1'\ of. II \'pl'l'i('111 lim' 1\l1'(lII~h t.hl' ,.;pi­
I':.l('h,'; Oil l'iglltll uhllolllillul :-:1'g'11I(,111' IY nlllHl,;t dil'(,\,t1~' {'lIl1l1ud of \'; II ;«'1('1'11' 
ti~l'(!, (\III'kl,I' 11Igll)(,III('(1 I'illl! ('!l('il'('lill~ till' illhpl'l'lp 01' ~!.'tH I II/ 011 1lI(''''llthol'IIX 
IIIHI II Silllillll' ,dllg ('III'il'('IiIl~ till' 111\);'1'(,1\, of' ;;('ill III 01' "i).!hlll ull(lolllill:l1 >iq~. 
IIWIlt:; 011 uilll'lI ah(\olllillul :":P;.!IIII'III' "pial' 1 1I11(~I,;l'Ir UPlll'llxillIalp ulld /III 
II :-:ill):II' i1:lI'k pill:I('IIl\lIl1: gl'OlI11 \'I I hi~N(l;;1' 1111 ('i).!hlh alld lIilllh nht.lolllillul 
"'1'.~IlH'lIt;.;: dOI',;ul tllh"I'('I .. ,; dnl'kl,l' pi).!lIll'lIiP(1. l'I'olltol':H'!t' ,.;hil'hl dil'i(Wd; 
til'OIl'II, 11I01'l' III' 11''';;; shuill'lI with hlll(,\,i;;h 1'11>'('1111:< \lIIHipl'i()I'I~' allll lI'ilh it 1i\:1I'1,· 
ish "111\[ (Ill I'llI'll ~i(\l' Iil't \\'('l'1I :ll't:I(' IIJ Hilt! II", \ IIH I ,.;lIil'ld Yl'lIowi,.;h, 

lI(,'lId Ii1'0 II' II , IIpal'ly ~q\l:lI'(' ill oullillP l'i('1I'1'1I 1'1'(1111 IIhol'(', Hilt! ;;Iight Iy widl'l' 
tlllllI IOllg (pI. I, I.), \"1'1111'; (1"1'" III(' l'Inll'lI>' or Rnl.,(\~ru;:"J u Il'itlp IC,lll!!'('I' thull 
Wilh', 1'('1H'\lillg' to IIliddl .. or 111':((1: 1'1'0111111 \Il1l1('WI'P"; (Fa {'III>'" rc.)~l'thl'l' ali(I \I'l'1I 
fOl'\I'1I1'{1 o~ fl'ollllll ;;f1flll' (/'\1. .\(\ t'I'Olit II I "'IIIIlI'l''; (.Info'.'!) 1I11'l'lin~ 101l):il 1It1 i 1111 I 
I'iclgp (/,H 1 \\'l'1I hl,'hill(\ Illiddll' nl' hl'lI(1. Ellil'l'Hlli:ll :<{'t:ll' und PlllIl'IIII'I':, liS li~­
tll't'd lpl, I, Ii, Id; 1I1111'I'illl' :;1'1111' (,I" ,1:. ,I.) 1II'I':!(lgl'd ill 1111 olillll'C' 1I11~11'; 
\III IU'[II 1'(1 .1" PO";I('I'iol' io ';1'111 ,I,; IlIl":l.l'l~iclI' :;!'\:W 1/\, /',) 1I11\lI'oxilllatp: ,.;('tll 
I" Oil th!' 1('1'('1 01' ;:ptlL .Irl{; IIml IH'IIilld th\' Il'\'l'l 0(' I~I; ';l't:I(' 0., 0,1111(\ u('('II\1:; 
III i II II IiIII'. (1(,..,11i 11111'111111. 

1.I'IIgth nl' I'nll·gl'l,1\'1I 1111'\'11 lH to 1;; 111111, 
Pl'P,\ (pI. I, I) ,---:\(lIdpl'all'ly,;tolll, SlI1ooth, l'i1it'pl'l' jll'I'>'PIII' nll(\ \\'('11 dl" 

\'('lolwII. ,:\Iaxillal'r plilpi 1l1'1'iiPllI', Luliiul Il:Ilpi JlI'l'S('1I1 !l1l1 l'I'I'~' ";1111111. 1'1'0­
111'1l'1I('il' :111(1 IIIl'UItI]!lI'UI'i(' I('~" 11111 1'~:Il'llllill): ('(,[111111:111 111'111'1'1'11 :<{'lIll1tlll'l'd I'~'I'­
DiPl'!' IIl1d lllltl'nllll, L:lllI'III11, fl'onto('I,I"p('nl ,;ullll'!" IIIHI illYIIginlllilllll< for 1111-
t{'riU!' HI'III'; of tpllfOl'iulll I'h'lIl'lr ill(\iI'al('(\. :llaxillap 1,'XIPll(lill~ 10 lI"ilhill a 
sIIol't IIl,;IIlIH'l' i'1'ol1ll till'; 01' \\'ill~';, 11':II'ill~ olllr :I ~1II1111 \,ol'tioll .. I' IIIPI:It.l\ol'a('il' 
h',~s ('X IlO:;(,(\ , "'ill~"; 1'~I('ndill!! 10 {'andnl In:ll'!!ill (It' rOIIl'!h 1IIIIIIIIIIilllll "f'~IIIl'IIt. 
:llI'tath'Il'lIl'iI' IIl1d IIIPSOlhol'al'i(' h'):;; alld al1l(,l1l1l1(, I'xlpllllin~ 1'0 t'ipl' or \\'ill~f;, 
1-'('111111'11 ut' !ll'llthol'lI!'lc' Ip!!" ('X\,II:<I'(1. ('I'I'llIa,;tl'l' ah"l'II!', (':IIulal splal' IlIod­
('I'll tl'l~' IUII~, hail'likl' wi I h Il1l'iI' ('11(1,; ('\11'11'(1 1)1' hllo\;:('II, (:.'11 it:ll II lid II nil I 0P\'II­
ill).!'; ,.;litlikl' ill linth :ll'X!';;, i'pil'II('II'''; lIl'al'lr l'il'l'lIll1l' ull(ll'lig-htlr 1))'[)II'IIe1ill~, 

LplIgll1 ;;,;; 1'17111111" width I,;; til:!. 111111, 
HI':~I.\I(I'S,-~'1'IH' i'c)I'('~uilig dp:<I'I'iplion,; or tIl(' 1111'1'11 IInel (11111:1 ,.;hOlllel iell'lI!'i!',\' 

Ih('liI II"; h('llIlI!!itl~ 1'0 t hI' 8111tc,~Ii/l g'I'OIlJl Illn will II(I[ ;;1'1'\'(' 1'111' "pl'l'iti(' il\('111 iii· 
1':1 i1oll, , .. " ~'\'t \1'1' hm'!' 1111 I'U n,,!'a('tol'r ('\l:Il'nl'll'I':-: 1'01' Iii IrPl'l'lIliuli II~ IIII' 
Sf' \'I'I'n I ep/II,</i/l ,~p('('il'''; ill tlll'it' lal'l"ul 01' pupal I'la~I';;, IUI'h:lI'Il;; UII(\ '(,holll­
"'''11 [28, Pl'oi'I'~"i'd 10 fillil >,igllifil'ulII lIi:;'I'I'I'!l('I':-: UIIIOII;.;' IUI'I'HP ulllI IIIIIHII' 
lit: .... '1111' (If IhI' SPl'l'iI':;: 11111' I hl'~' d" IIlll' "1','111 10 hold I.')(','pl 1'01' (I('('ul<iOlla I 
"lIl'('illl('n;; alit! IlIt'I'I'I'"I'" IInl'!' 110 11Ix1ll1011lil' \"allll', '1'11(' H(\IIII,; (111:111' amI 
i'l'll1nll'J IIf litflllildill HI'P (':lsily distill~lIi"1I1'd fro III all ol\1l'1' l'IIYl'itid:1(' lIy Ilipir 
gttllitnli:l. 

LI FE H ISTOHY 

FEel '\I)ITY '\,\l~ LO:\GE\Try (II'" :\nl'l:r:;: hCl B\TIO~ \~n FlmTII.ITY OF EGGS" 

L\'[aib of th(' lift' hi;';(ol'r of tht' I'ai:-il1 Illoth WPI'(' olJ(ailll'd ill tlte 
labol':ttol',\" b,\" oll;';PI'\'atiol1s' Oll IIlall'lL pail'''; of' I1l0th,; or 1.110\\,11 H.!!l'. 

('olllilH'(i, ill ('('lIlIloid \'jak :-;UIlII' of' 11ll' pail'S \\"('1'(' gi\'('1l dilllll'd 
hOtH',\': Ot!I(,)'s l'l'I'vi\'('ll ",a(pI', Tltl' liquid:- W('I't' di,;p('lIsl.'d ill glass 

'j'1H'~1' 1'''l'm"d" lind 11111"1' 1111 1:11'\:11 1\1'1'('10\11111'111 Hlld pnpat iOI1 11"1'1'(' lll:ldl' II,\' 
()";l':t!' n, t:Hl'OIl, r"I'lIll'rlr hilllll;!i<':i I a illl', 

• 


• 


• 

http:1II'(I\('!!�llI':lri.Il
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fp\l!t,I''-, I'llllWddl'd. ill IH I'!-!'(' I'll i:,;j Il~, n,..; dp:-('I'ilJl'd hy i>oll(lllop (11), 


• 
Tin' llIillutl' ~('lllptlll'(,11 wItit\' ('g!!~ (lig, ;;) \\"PI'P I\t>PO:,ill'd luo;'ely 011 

alld Ill'nl' I Ill' I'nisill:'. to whieh Ihl'\' did uot adlll'l'P, ~illl'\' Ihl' IIlolh,..; 
,gi\'PII wal(ll' \\'PI'P ,,()Itll'what 11101'(' j)J'olilil' thall lhu~l' gin'll ~:)-PI'I'l'l'llt 
hOIII'.'" ,,(JIlIt iOIl. :-\)I\ll' datH 011 t h(, 1'00'II11'I' group HI'(' [lI'I'SPIIIl,d Jll'n', 

'('w('lIly-lin' pail'" h('ld al l'OOIll Il'lIl!JL'I'atlll'l' ill .\lIgllsl. :"'h'pll'IIIl!PI'. 
:tilt! (klebl'l' pl'mlll('pd all an'I'a!!l' or :;:d l'!.!'g,;. of ",hi('h i;1 IH'I'l'l'II1 
IIntl'lH'd, Thl' tolallllllllhl'I' or l'!!!!S Init! h\' illdi\'idllal fl't1I:Ilp,; I'HII!!l'd 
1'1'0111 Z('I'O 10 (i!I~, 1'1'l'o\'iplbitl(;Il. (ldp(;:-ilioll. Hlld p()~I()\·ipll,.;it'ioll 

• 

!,I'I'it:d~ a\ l'ra!.!I,,1 1.1. I=Ui, al!!1 \.:; day"" Till' III:dl'" lin'l! 1'111':111 H,'I'I' ­

:.!!\, of 11.:; d:t \."'. I II\' nlll!!\, twill!!;\ III ~:.! tla"",. :tlld I Ill' 1'I'IIIa 1('" fIll' illI 
;lU'I':!!!.' ()I' 11;:( da\''''. t11l'·I't1I1!.!'(,Ill'ill!.!':\ III:.!i tla',:" 

11:ltl'iI!Il!! [If till: l'!!!!"'. ill all [lIl'llllalol' lit ":.! 'to" I V,, l'l'qllil'l'd all 
il \ ,'ra!!l' (I I' 1.1 till \''''. 1\ ·il h. (':\:ll'I'IIIl'''' () r :j I II Ii d:l \'~, 

~lIl1!l' III' lbl' i'~!.!'"I:l\ill!! I'PI'oJ'(l~ :11'\' "ho'YIl'illl;illlp I, DIII'III!! til" 

IlI'l'Ilid "()\('I'l't\ I;.'" t11l:d:lla till' 11'11IIH.'I',lllll'l·' ill till' Inlllll':!hll'y n;lIg;d 
i1'01l1 IiI 10 ,,' F. 

Ih,\I"t.IlI·\IE\ r ()F 1.,1{\ 1.10' \\11 1'11'11-: 

illlliyidllal bl'\:lp \\'('1'(, I'I"lI'('d ill a~1 ill('llhnlol' :II ~~ ·'-,1 F, 

~1'\.I~ Imll'lH'd lal":(I' 11['1'1' I'l'd 1'I':\!.!'IIJ('Il't~ or p:\l'lly t\l'i('d IIIlII\H'I'I';, 
fruit. TIII'\ 111'1'1' ('uldilll'd ill ('pllllioid \'j:!].." IIhidl 0111' or I Ill' :lIlt 11111''; 
,f)ow.hflP) 'hnd flllllld to 1.1' 11101'(, r:t\'OI,:thll' fOl'lhl' plll'\HN' tlInll ,'inl ... 

• ,,!, !!I:\~~. 
TIll' 1111 lidH'I' of ill"l:I!" 1':l11!!!'d rl'llIl1 1\0', Tltl' n\'l'nl!.!1' 1It111t11!'I' of 

ria,'''' l'l'lpurl'd rill' Inn:!1 dl'\I'JIl\,IIIl'1I1 \\ '''' :l:.! tiny", Ihl'llIillill}llIlI :.!;\. 
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TAllLlJ I.-Number of eggs 7ai(Z daiZy by je11l,aZes of pai1'ed misin 'lIwtlt8 
given'teate1' 

1 

Dal" of OvilJ08itionl NO,' No·l No, No.1 No. NO,,' No, NO," NO',! No, ;0.1 No, • 
~'_'___.:. _1~J_','_,~':~j~f~ 20 2ll-==-~~ 25 


Ot·t. -I ~ ~ - - -.. - I I: . !.I '. I II, ". I.. ."., , -. 

5. - - ~ 8'1! 3 "'j'"' ~ -" . I.. ...." -_
(j ___ •. _ I 5 0\ 05 •. ' . i- I •. !.. 1 

7" .. - - .. 59 ! \).1 O. . I . I .. I I ., ....... 

lL. .. ' 30 \ (J4 108; 7 I ~ . 'I' , 

9.... . I ~ 4·1 -Ia (23 0 I ..." - I... !..1 


10.. ,.. I 53 ! 57 57: 50 0 1 2 •. i ." 

II _ " , j 32 i 50 "I I 30 Ito: 0 RI. 0 I' 0 '. 


o:t .. : \~~h~~ 3~1~~i ¥~1~31~gI5~ 7gq9 6B 

,.1. . . . : 3 I 14 0 ~ 24 I 37 ! 12 37 I 40 41 35 

15. . 31 33, 22 :'12 j ·10 I (JI 29 00 51 82 

10 , _ ; R 2(); 22 21 45 . 40 4R If 67 43 1 

IL" .•. 1 22 I!) 17 2(i 26 ,I 33 '15 2R 43 48 

lR. •. : 8 10 () lR :32 '27 29 37 3·' 13 

HI .. ' , • • .,. 1 ;\ !) flO i 28 I' I 7 ,. 18 34 37 

20. ,. _ 2 2 2' 1 0 i 1 5 5 I 2 4 

21. _. ,20 1 13. 10f23)12 I iii 43 37 

2~L • ' _ 1~ , 8 _. I? I 15 , .\ 7, 0 \(~ 18 

23 .. _ 3 -I 3: ~ I' 10 I 1~ '\!l II 

2-1 .. ~ 3 G! . {). .) 1 7. t .) 1.i 7 

2.3 ,," !l 10' ~ 0 11: ii! 12 . i2 I 13 10 

2/L • . " O. 2 j 0 2 0 0 ? r. 

27. _ • ' ~ 3 I ii r. . ~ 0 I 10 1 [ R 

28 .. __ . : ~ 0 i 3 . I 2 0 ',12 ] 0 

29 _, ,,_ 1 • 'j' ... " 7 2 

:{o. . 0 , . , • - •. 1 0 5 
 •31. _. (I) 2...." a 

x()\,.~. :.Jz8!'--' g! ,g 
3." 2 0 i 20 


TotaL , __ _ ·107 U!l2 la·l. 33R 0 2() .lRO 35·1 297 aS3 ,!(i3 4.17 

I )'Inlp diNI. 

! Fl'lI\lll(' diN!. 


and till' maximum ;):3 <la,\-:;. ~\ PI'('pllJ):I1 P('rio(\ of about 1 dn,\' was 
the I'ull'. TIll' pupal stngp H\'l'l':il!l'll IO (lny:;. with t'xtl'l'Il1{'S of:.; and 
1:2 da~'s, 1>1'\"l'IOPIII('II1: fl'OIll hntl'hinl! to l'nH.·I'~Pl1(,P 1'(l(lIlil'l'd fl'om ;>;1 
to :In dass. 01' a 11 nY('I'll'~(' 01' .~:\ da "s. 

Re('ol"(h; of thp (\('\'l'loPIIWIlt: of:u indiddllals that hnt:clwd in .TlIlle 
arp uin:'nill tnbll'~. 

The 1I10S! sntisfadolT I\1p(liutn 1'01' till' mass I'pal'ing of rai:;in moths 
ill {hl' lallOl'HtOl'\' has 'tH.'pn 11I:\(1l' of (loU' n1Pal. ZHlltl' raisins ("('l!l'. 
I'allts"), hOIll',\'. :;11<1 gh·('I·I'OI. 1~<t1l:11 pn i·ts by \\'C'ight: of {h~ IlIpal 1I11(1 
l'aisins llloisil'II('d wilh n lIlixtlll'(' of eqllal pal'ts 1101H'Y Hn(ll!lycl'l'ol 
nwch' a !.!Tan\llal', slow-dl'\'illU' nlixllll'l', whic'h pl'm111C'l'd lal'/!(' larval'. 
At l'ooni tl'm(>Pl'atlll'C's ill slinillH'I', atillli:-: l'nH'I'w,(I in a nJitul'p:W days 
II Itpl Ill'wl,\' laid t'gl!s hnd 1)('('11 illt 1'0I11Il'('ll. • 



• 


• 


• 
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TABLE 2.-Days 1'equired for de·velopment of laJ'vae and pttpae of tlte 
'/'aisl:n nwth cd 8/3°-84° F . 

--------,-----------------------~~-----~l----~-----------
Instar Hatch-I I 

I.an'a IJan'uJ P,re- Pupal ing (0 

No 1 I ' I31~L:'Jjj~ ",.iod l~~i:~~ ~::.I_~_~~_~c_~~_ 
48 

2____ • _ . '" " , ", \ . i 9 " :. _! 30 \ 0 oil
L • • - • ,--2-1- ~l-T-:l- '3'{ I '3t! 4 \ 2! s I 3n II 

42:3.- •.• - 8 1 ·1 I 4 5 I 1\ I" ;. I 30 2 \0 
4 __ • "" "" .,1 8 i 3 ; 4 4 13 I ,,_ ! _I _. 30 I 2 10 42 

"Ii3ng~:=-:"::I ~ i31 ~ ~ ~! ~ ,-: II ~~ ~~ ~ Ig 41 
42~~. : :::: ~ - I ~ I ~ 'i:! ~ g!t~ ,,- :: 30 ~ l Y 
33~O··-----'-l ~ I:t ~ ~ I ~ ,I i9 -- I~~ ~i ~ ~ :l7 

\ \ t S l ·1 I 3 a!·\ ·1 \' a·\ 2 1 I ·\7 
\2 !l I _I a .\' Ii 22 ·\7 - \ 1 \ \ iin 
\3 S·I a 3:.\ \2 i '{') , 2\ I 1 I ·15 
\.\, 7.\ a ·1 4 S i :)(j I !l ag 
\ ;j • n" 1'\ .,' 10 I 30 1 I,' 10 41 
\() S:3!4 a"\ \0. ali I 10 42 

4117 sa!·I·1 , 12! 30 ; i 21 1()I 
]S-.", S:3 ~I i):13 ,- 31 _ to 43 

31)\ \I ·\·I;{ '\ a 7·1 21i a j \ 0 
20 ii 3 i a 3 a 8 ')'3 ! 2 ; 8 38 

a8~21. -I ,·1 ·1 ·1 2 II 2R ' \ !) 
:3722 ii·\·\·\ I \ 26 2 \.I 

23 6 3 .\ :, 3" \3 a1 \ \ I 4a 
872.\ 7 -.\ :3 ·1 S 2·1 2 1 1 

THE HAISIN MOTH 0,\1 FHUIT FARMS 
HABITS 

A1t:hollgh, in California. l'aisin lIIoth lanal' are most e\'ident in 
LOCfltions where dl'iedfruits nrc c'oll('ontrai:('d in storag('l the species 
is prilllllrily a })(')'lllan('nt out-of-doors rc:;ident 011 fruit farms. In 
storages there is some r('infesiation, but the raisin moth does not do 
\\'(']1 on -fruit thai has U1Hlcr~one t he changes that long storage brings 
abont. After the ini'(':;tat:iol1 hroul!ht in from the field reaches ma­
turity. the population dwindle:; lIntil by the following summer it has 
be<'ome corupat'nth'e]y SI1Hlll.D l"ruit that is bl'ing dried in the shade 
011 the farms wh('rcit is produced is. in n condition most -favol'llble 
to tll(! c1cn'lopm(lnt of raisin moth larvac. 

'I'll(' diet of l:lI'vae of Ephcwtia ft'{/ldilella, on Califol'llia farms 
(DonohoI.' I\IHI Bnrnes 10) includes neady all the fruits grown there­
I'i pC' gTa Pl'S and rH isi nH: H!!s on t hl~ I!l'OlllHl and. tUl('0111 man I)', on t.he 
t I'P{'S': anIl fa Il('.n p(,ll('ht>s. ~I pri('n!s. I1I'darin('s, jll'lIIWS. plums, a ppleH. 
P(':II'S. cherries. \oqu!lis. anel mulb(,)Th~s (Donohot' ('t a1. 11). L:u'\'ue 
haTt' bN~n found in wild f,,,'ap('s, I'all('n dales, dat('s on the palms, 
jujube;.;, ull(l almonds, 

, ,\mOIl!;' UlO:i1' who hilI'" ('ontributed to th(' study of the fie\d origin of raisin 
moth illf(>stllt\OI1l' lire W. D, Reed !lIld A. W. )Iorl'ill, .11'. 
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L:u'ge populations were frequently found in some of these foods. 
Howe"el" wa:;t.e fruit exposed to tile high temperatures, sometimes 
lol0" F. or highel", that occur on the surface of the gl'Olllld in the snn • 
i:::i lIot likely to ue infested. 

LtllTtHIOf the rah;in moth damage drying fl"llits by feeding 011 the 
surface and tunllelin~ through the flesh. In theit· wake they leave 
excreta and weubing. :Much of the feeding on raisi1ls consists in 
chewing" the crests of the ridges. but pits an' formed also. Newly 
hatchetllat·,rae often ('nter raisi ns ilt the cap stem, or pellicel, by which 
the berry is atta\'hett and as theinseets gl'OW they may penetrate to 
the se('ds. Ext\minal ion of 12.:176 t'nisins in 28 SHlIIpll's tolleded frOlll 
the field and held in the labOl'alol'" until thl' insee(s lm<l I'eathed or 
passed thefuLl-gI'owll lUI'val stngl' Illdicated that nbout 20 Thompson 
SeNlIess, 20 Sultana, antI f) )[lIsei\t l"Hi"ins WPl'l' fed UpOll by each larva 
dlll.'ing it:; den,lopllll'llt:. 

• 

FIGI'H~: .1.- ~ \\·Pll·gl·UWII III n'll flf lilt, 1'1\ is;ill Il\(lt II II nd r('('cling i IIjlll'~' 011 II gl"llllt' 
l X il). t'hulogl'lIpll by courtl';;Y of ('lIlifomill J)('llllrtlllt'llt of Agl·icu!tIll·\,. 

Attaek on (It'yi ng ('ut frll its-p('aelws, a prie~)t l:i. IIP('la I·i IIPl:i. a nd pears 
that HI'e halwd Iwforp bpillcr spread on Imv:; fol' dl'villft-is usually 
lIlndp in l'I'P"i('l'S of the dri~1 ('ut surfu("e. 'In figs feedIT,g il:i all1lost· 
wholly \\'ithill til(' IW·l'plaell'. a ]>rotN,tNl ellvit'onnwnt tl"equentlv 
l11adp 1110t'l' Sl't'lIr(' with II ])anipr of silk SpUII by 111(> lana aerOS5 tile 
l')"l' of the fruit. (lmpps arp gl'IH'ndly attaei';{'d at tlw eap Si:Plll, but 
Itll"'al' lIlay pl'lll'trnt(' til(' 111Ibrokl'll "kill at otlter points (fig. 4,). 

WhC'n thl'y han' finishl'd ret'ding. the lal"'I\(' \Is\lall~' Ipttn> the host, 
Il!ah'rial and ~l'ek a tight. dry. dark loeatioll in ",hie-h to pupate. In 
,·inp.\"nl'lls nwny lan'at' hidl' \llld(,t· the rough bt1l·k of tlw vim' trunks. 
within a foot 01' t w() of till' gl"Oulld. bill a gn'atpr numbl'l' pnh't' the 
soil bl'nPtlth th(' "illl';; and pupate IlPar the slll·fal·e. Tn fruit on'hards 
wpH-g'l'oWl! lalTal' pa;.:s the winlpr in the tOil + inl'h('s of soil. whel'e 
inf(';-;INl wast(' fnllt was pI'es('nt in the fa I. Lnn'ae that are not 
wC'll grown ill the fall rarely survive the wintel'. • 
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POPULATIONS IN HOST MATERIALS 

• Examples of hen.v)' infestutions of raisin moth lurvae and pupae 
fOllnd in various food materials are gh'en in table 3., The figures were 
obtained by examining weighed samples of ft'uit and calculating the 
number of larvae and pUJ)ae J)er ton. The insects were removed from 
raisins by vigorous shakmg m n sifter (Donohoe lfa) . 

TABLE 3.-btfestatiollS o/misin motk larvae aJul pupae fou.nd in 
'various /,l'!tits on fW'lns 

--~-----;---------------.---,---.,------

Average in­
festationDate Sourcc per ton 

(oalculated) 

Numbertf)82 1"il':lt.-crO\l :\fissioll fig:>, all ~roulld ,' __ ~ _, .. _..• 492,900Sept, 20 { Fir:;t-crop :\lission fi~;;, burled by cultivation •.•• 440,000 
First-crop ;\lissioli fi~H, 011 ~round "." _... "" ,,, .. 372,500Oct.-L. . . { li'irilt-crop :\[ission figs, buried by c\lltivation ... " 138, 100 

1938 

• 

Oct. IlL, , CaiilllYl'llll fig';, On ground after harvest." " . 85,800 
3Q,., I Adriatic figs, on ground after harvest. _" '" '.. , 89,400l{\\'ItS lc Santa Hosa £II \llIlS" .•" . . .. .. ""." - 902,000 

Aug. 10 •. Waste apricot:>, on grountL.... _..".. ."" 5,2(j4,000 
Waste nectarines, on groulld .• _.. _ ... ' , ,,' 294,400 

.JUIIO (j Fallen llIulberries.. . '. '"'''' _. , . _ , .. . ..... 1,024,000 

1~6 1
Sept. 21 •• ; Thomp:soll Seedless raisills, 011 woodell tray"•.. , 116,400 
__,,_ ..,_,_____L.""."._,____._____ I __,___ 

There is It period in the spring when food for larvae of the raisin 
moth is SC'Ill'C'e. Dlll'ing this pl'l'iod the species would suire!' It set-back 
if it; werc Ilot f01' the pre!:)ence of llIulberries. In 11)34, 1935,1936, and 
U>37 :fallen ll11llbl'I'ries ",el'e foulld on April 9, May 5, April 14, !lnd 
:May 4, respectively. Emergence ot the spring brood of adults in 
Htorages hud begun, during those YCUI'H, bv April (i, Apl'il 25, AprillJ, 
and MIlY 4. Sillce little ()r no other ho::,"t matel'ial becomes available 
until the fil'st part of ,'"ne, when eurly plums, peaeheR, alld figs begin 
to drop, it is l'vi<1ent that llIulbl'l'l'ies are important in the life of the 
raisin moth. Man), lurge trpes, C'hiefl)' useful for shade, are to be 
fOllnd in the Sun Joaquin Valley. One suney of about 3 square 
mill'S in }"'re,mo County re\'paled the presence of :347 mulberry trees. 
Large quantities of fmit go. to. waste under thefie trees. Under a tree 
that cO"el~ld an Hl'pa 33 fpet in diamet(>l' it waS estimated that there 
were 5;30 pounds ot dry mulberries. On the o.ther hand, some trees 
bear little 01' no fruit. Table 4: records the populations estimated to 
lw l)l'p;o;ent undel' It trl'ein Tulal'(' County t'1'01ll ~ra.y 14: to August 2, 
IMO. 

• 
Thl' prl'SI'I1('(l of' mi"in moth lat'vIH! in bunches of grapes that wers 

d(l('l\YNI andfpl'Illenteli-a ('ondition sometimes ('ulled bUllch rot-led 
to a ~ltspit'i()n that thiB inBe(·t WitS liu'glll,Y I'N:;POIlSibl(l fm' till' tl'ouble. 
Thifl t ,"111' of Hpoilal!l' was HtlldiNI ill 10;)8, i!l;}!). and 1!),!O hy Ka looslia II 
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'l\\lU,E 4.-g$timateil 'raisin moth populations 1tnder a mUlberry t1'ce, 
1940 

•Average per Total underDute square foot tree 

Number Ntlmber
iVTay 14.___ ._~_ •• ~ _. _ .•. __ •.•• ___ •••• _____ • __ 21. 0 59, 367 

24 ____ •.. __ •..••..•..••• _••••• __ ........ 209. 0 590, 843 
0 •• _

31 _________ •• ____ . __ •.•••••••.•• ___ •• __ • 136. 0 38·1,472 
JUliO 7_~ •• ___ ._ .... _.• _____ • _0 ___ .. _.... ' __ _ 54.8 154, 728 14 ________ • ____ • ______ •• _••• ___ •. ______ ._ 72.0 203; 544 

21 ____ • _______ •.•••.•••. __ •.•.• _____ ._ •• _ 50.5 142, 763 
28 _______ ._. _______ ._ ••• ____ ._ •••••••... _ 48.0 135, 696 

July 5___ • _.. _ _.... _.... ___ ................. _• _ .", ...... _ _ • 61. 0 172,447
12__ .• ___ • __ •.• __ .. , _._ .. _._._ •• _____ . __ 44.5 125,801
18._. _ .. _. _., • __ • __ ..•.. ___ ... _ .• __ 23.0 65,021
26_.... .. .. , ... ,. _'. _..... _ . _ ., _.. ________ " ..... __ 6. 0 16, 962 

Aug. 2 ____ ._.,~.. _... ____ ..•• _. _______ •• _. ' •.• __ _ 1.5 4, 240 

et al. (:eJ). Al'tificilllinfestiltioll of bugged bunches showed that 
black mold und othe}' lllicl'{)-orgauisms grew readily on the pulp 
exposed by ltu'val feeding. In 1939 larnl.e establishee1 themselves on 
all bunches thnt had been ba~ged and infested on and Il.fterJune 
30. Of about 5,000 clusters of gmpes examined in 1940, 1t1 percent 
showed spoilage. Only 15 percent of the spoiled bunches showed 
evidence of l'I1isin moth infestation. The evidence justified the con­
clusion that the leading cause of bunch rot was exposure of pulp by • 
cl'ushin~ and crnckin~ of benios from ctluSes incompletely understood, 
infestatIOn by the raisin moth being usually of a. secondary nature. 
However, the ability of l!,--'pltesti(t figuliZelZa to maintain itself on grow­
ing grapes tends to increase the population of adults present when 
the O'rapes are being dried, and thus J)rOlllotes attack u/l rrt.isins. 

The extent to whIch \\'l\Htt~ eady p UlIlS ('nnb'ibute to the increase 
of the L'aisin moth wllsiu\'l'stigatetl in 1!)3!l lind 1\)40. Samples of 
the fullen fruit, both natural eh'ops twd pickers' CllnS, were collected. 
A maximum population of 204,000 pel' acre, not including larvae that 
were parasitized, was indicated on July 24, 1939. Because well­
ripened (lL'opped plums fttvorable for Itu'val development were not 
abundant unti! the latter part of June, it was evident that plllllls ·were 
less importilnt than mulberries fiS early-senson hosts. Emergence of 
adults from the HH.O crop was prolonged and was still in progress from 
(he early Beauty variety in August, althollgh the crop was harvested 
from )fay 2, to .June 1. 

The supply of misill moth adults (·:tpablt· of t'auHing severo inft.'sta­
lions in dryillg ·fruits is alwll.,Ys plelltiful beeallse of the variety and 
abundall(,c of wastl'- fl'Uih; 011 farms. The infestation tends to i1\­
crefise as thc fL'llit L'(>InaiIlH 011 stnc:kl'(l traYH 01' in boxes 011 the farm, 
as indicated in table 5. Samples were taken (1) fl'ol11 trays that 
were abont to be stacked for fUl'ther drying, in the shade, of fntit 
that had been partiiLlly dl'iNl in the Slln; (2) when the fruit was 
boxed, at the completion of drying in stacks; and (3) after storage • 
on the farm premises ill open-topped boxes, sl10rtly before the fruit 
Was delivered to the packer. 



13 BIOLOGY OP THE RAISlN M01'H 

• 


• 


• 


'rAUL}} 5,-Raisin- moth infestation 'in ap,>icols, peaches, (wel nectw'hW8 
sam.pZecl a/tel' diffeJ'ent pe1-iods 0/ eWpoBtWe 

AV()l'ag~Fruit
.FruiL 'rime of slunpliug Samples iufcsLn­hnlvcs Lion 

lVlllI/ber Number Percent 
7 700 2 
!J noo 20 
!J noo 50 
5 500 o 
5 500 57 
4 400 80 

13 1,300 3 
13 1,300 53 
13 1, 100 77 

Examinations or fruit samples collected on 'farms lmve shown that 
most of the small lurvae present in the fan nre killed during the 
winter, In Muscat raisins examined OIl December 15, 1933, the larvue 
thut were less thun hulf grown totuled 55,900 per ton, or S9 percent 
of the infestation, By Febl'lllu'y 1, 1934, the number or these smull 
]arvae hnd declined to -7,500 pet.' ton, Migration and mortulity had 
likewise reduced the number of :full-grown htrvae dlll'ing the Same 
inter':lll fl'om 7,100 to 500 pel' ton, 

ABUNDANCE AND SEAS0:'UL CUANCgS 

To determine the abundllllce of overwintel'ing lllrVlte in villeYILrds 
late in the ",intel' find eurly in the spring, vines were stripped of burk 
with It mason's tt'oweJ, nnd lurvile found were recorded, In fldc1ition, 
soil sllmples taken ft'OIll meuslll'ed arcus ugainst the trunks und along 
the rows of vines were examined by sifting them in the field w.ith a 
treadle srfte.t' (Donohoo 10) OL', if the soil wus hellvy, by Qringing 
sllmples to th(\ labomtol'Y and wnshing out the insects in It soil wusher, 
Table (j shows the pt'($('nco of rnthet' low populations in seven yine­
yards surveyed in 19'10, 

T,\B1:'JoJ G,-Il---'81!imate(l population.s of opel'tl'inl(n'tllg l'ai:Jinmoth Za/,vae 
in S(!1Jen vineyards, Janlllll"y4 to Febl'!la1'y9, 1940 

Lllrvl\c per lIel'O 
LllrVIlC

VineYllrd in Roil,-~~~-l::·l~(~:r-In soil 
~. f .

! NUll/iii!!' !I '\'/I/Illier P(,/'CCII/, 
! 2(j1 a,008 02 

2._ _: 211 I I, 81,1 90 
_I 770 , n . 03. 

4. • i 90n I 2, 17{i I 7.1 
5 ... _ 2, 129 3, I)lJI I' (15
(; I, Hit I 2,539 OS
7. ___ . 1,398 3U2 21 

.___ .,_~______~_L..____~ 
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. In a vineyard or the Zlmte variety of "curl'!lnt" raisins, as many as 
100,000 larvae pel' a<:rc "were found under the bark and in the soil on 
February 12, 1934. The earliest pupation under bat'k was obsel'\'ed • 
in 1934, on March 22. 

Lar\'lte are found under bark as late as June, although in the spring 
the population is decimated both by overwintering and by parasitiza­
tion. Examinlitions of vine trunks ill 1932 showed the following 
llumbet's of Jiving hu:"ae and pupae per acre: \H4 on ~1arch 4; 1,709 on 
A pt'il 4:; 1,036 on Apdl19; ;1,:3,1,7 on ~Ia.y 11; 41!) ouMay 25 i and 207 
on June 8. 

'rite most favomble Ioeations for overwiutel'ing raisin moth larvae 
ull farms are vineyards and fig orchanls, both of which produce lnt(',­
maturing crops, in contrast with apricot and peach orchards. ~am­
piing of the soil of fig orcha rc1s has revealed that the hibel'llating larvae 
are concentrated largely in 6-inch bands of soil Itt'ound the trunks of 
the trees. In vineyards, also, lal'\'ae hibel'llatp in the soil neal' the 
trunks as well as in the soil along the rows. 

Liquid baits wel'e llsed to obtain infol'll1ation about the spring 
cmcrgenee of adults, theil' relative abundancl' in vat'ious loealities 
throughout the growing spaSOll, and the time they stop flying in the 
fall (DOlLOhoc and Burnes 1u). The baits were exposed in 3-quart 
enamel saucepans 9 inehes in diameter, supported among the foliage 
of "illes or orchanL trees. The bait was a fermenting solution con­
taining one-foUl'th to one-half pint of ma1t sirup, It sll1aJI amount of 
brelHlyeast, and 2 qUHl'tS of water pel' trap. As a rule the baits were 
renewed twice a week. 

Flight of spring-brood adults ,,·as reeoL'ded in 1939 as parl}' as • 
Apri I "7 and ppr::iisted Hnm about November Hi. In 1932 emergence 
was at its peak about May 20, and in 193! about :May 11. There was 
evidenee of three o\'edapping broods and a partial fOlll'th. In 1931, 
1932, llnd 1933 the high points of moth abunelanee for the year were 
reached late in September Ol' earIy in October. 

Table "7 shows the eutc\t('S of E'phe8tia figulileZla. anel other storage 
moths taken on fal'lns ft'om 1931 to 1933. The dominance of the raisin 
moth is apparent. 

TABLI~ 7.-Nelat i 1'(' abwldaJ1ce of I'((isin 111 oth8 and ot/WI' moths infest­
ing stol'ed food8, 1((/.'('11 ill ,nalt-8il"lljJ bait8 Oll /(lJ'IIlN, JD·3!-J[)J3 

.. '"'-"'~--'-". I Total -;-~erc:nt-! Pcrcc'nt-

Hpccies ('ommon namc of inscct \,', catch age of I u"c of 
total IfC~1ales 

BphesliCl fiUlllilelia Greg,! Huisitl mO~I~~~~'~~~~-l ~3, 480 - 90. ~~-I 4·1, ,'i 

BphesliCL ellilella (II bn.) 'I Tobacco 1Il0lh ~ . , __ • _~ • _i 248 . 4ii I 68, 1 

l?phestia kallllielia 'ZelL., ~reditcrml1eun nOllr moth.! ] 78 . 32 42. 9 

BPheSI.iod ('oS ,1/g r ella 1__ - _ - - _ . - . - ___ .. _. _. __ . -! .!-t7 . 81 80. 1 


Hubt 
Plodia. iJllcrpllnclclia IIndiall-IllClllmot!L ----.-, 433 .78 5,5.0 

([[bn,) , I' I 
P!/J'fI[isjarifl(//[,s (L'). __ j :oreal snout 1II0th________ .83 j 33.9 
T'illli(l serra I ilill('C/ln Hag. Dried-fruil moth". - , .. :_____~~i~~~~ 

,\11 lipecie,; L , __ ._____._" ~ _,.. ~ _': 5,'i, 249 •I 
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A general idea of the numbers of adults present in fig-drying yards 
wall obtained by counting the moths that rose from trays of fruit when 
the figs were disturbed. The counts were made in the evening, since 
the moths lire inactive during the day. Some of the estimate!') are shown 
ill table 8. Moths that were in the air at the time of the counts are not 
included. 

TAH1,..B 8.- Raisin 1noth adttlts in J.lliss';on fig drying Ya1'ds in the 
evening (estinuttll.s) 

ON' 2y:!- IlY 6-Foo'l' TRAYS 

TotalSpread Average moths inDate . trays in moths yard (cal­yard per tray culated) 

Number Number Number 
Rept. 15,1932. ____ . _ ... 651 5.1" 3, 36621,1932 _________ •. ____ ..•. _. ___ . 2 Hj 7. 70 1,664S, 19a3 1____ .__ • ________ • _____ _ 296 3. 19 944 

ON' 2- by 3-Foo'!' TRA 1'8 

-------------------------.--------------~------~-------

Sept. 13, 1933_ ---.- _ . _ -.-- .".---.1 586 3. 84 2, 2.'H 
Au~. 14, 1934._____ ......... _ .,. _... . 67(i .50 aa8
22,1934 ___________________________ _ 

• 
760 .47 31i7 

J 
----------.------------~ 

1 COl1cetiOllS Oil this date included moths frOIll Adriatic figs. 

Fip;ure (j sIl111m:n:izes information about the presence of the various 
host 'materials Ot the raisin moth throughout the year and p;ives some 
facts concel'ning its status in fall, winter, and spring. Bl'eedinK is 
('ontinuOllS from April, when mulberries begin to fall, through .No­
v(·mller. Low tempel'tltnres and rains generally halt development 
late in NO\'ember. The larvae are dormant or feebly active from De­
(,£'ll1ber through March, during which time adults and eggs are absent 
out of doors. Pupation begins in March 01' early in April. ' 

THE RAISIN MOTH IN STORAGES 

FALL MIGRATION, OVERWINTERING, EMERGENCE 

Con('entrations of dried fruits in commercial storages late in the fall 
after harvest offergoocl opportunities for the study of certaiu habits 
of the raisin moth. Raisins are especially useful for this purpose, be­
en us£' they arc usn ally stacked out of doors in the boxes in which they 
[11'(' l,(,(,£'iYecl frol1l growers. As It rule the stacks are built on timbers 
laid on the ground, and there is II root but little or no protection at 
tlH' sicles or ends. 

• 
:Evidence of migration of full-grown larvae from the fruit to winter 

quarters consists of deposits of silk webbing on the sides of the stacks 
und on the adjacent soil. of actively crawling larvae, and of larvae 
killed 01' paralyzed by parasites. Larvae that have reached winter 
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• 


• 

l"IGUm:: 5,-Cllltl't of lIostmnterials a1l(1 sPHsonal status of the I'aisillllloth through­

out the ~'('nl', 

Cluarters may b(' fouIHl in the top 4 inches of soil beside 01' beneath the 
stacks, un(l('l' foundation t illlbel's, loose boa l'<1s, pa pel', 01' stones, and in 
similar places. Those that ent('l' the soil 01' cmwl beneath timbers 
('onstruct mther substantial co('oons: in ce1'tain other locations, as in 
the folds of paper, they welwe n .light protection of silk. A :few pass 
the wintel' in the box('s, usually against the sides 01' bottom. 

In the fall of ID;H the peak of migmtion was reached on Odobel' 2i, 
"llIo\'ement of larval' from the hoxl's t11('1l declined until it came prac­
tically to an end by Decembel' 7, 

)101:l:alit." of fuji-grown lanae during the winter depends largely 
011 the loc'ation ('hOSl'll bv the insects, This is intlicated in table n, 
Only 1;3 pt'I'Cl'nt of the 'laITae in a ellT lo('ation WCl'l' found to be 
dead on )[al'<;l1 In, 1D3G, ",herl'as 100 pel'C'e.nt of those taken from a 
\\'C't II rC'H \\"PI'P dl'all, 

Small hrvap of Eplu:wtia figltlilellct that are present in raisins in 
:-:tomge stneks. at titt:' lwginning of ('old wC'atlwl' b('.('ome 1ll1l('h depletecl • 
in numbers during the wintl'l', A 1'e('or<1made from samples of I'Il.isins 

http:pel'C'e.nt
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'l'ABLg. 1t-1Veekly ,,'ec01'd of 'winteJ' mortality of 1'aisin moth larvae 


• 


• 


• 


.in an OUtd001' misitt stomge, 1936 

In moderately III : In dry wcbbingIn wet soildry soil beneath timbers 

DtlLe ----''''''''---1 
lll 

"...____.._ ..___ 1 Lai'vfic . :\[j[)~al-I~Lan: Mj[;al-, Lllr\'lle Mj[i ­

I·\'tlmber Percent I'. Number Percent Number Percent 
Feb. 13..... • ..... 1 120 22 57 40 

II 580 19 
20._ ..... _____ ( SO 27 41 58 639 16 
27__ " .... _.... -.1 1.25 22 I ,15 73 508 24 

Mur.5. . .... __ ... ! 72 32: 35 91 305 17 
1.2..............; 59, Ul.! 10 1001 43(i 17 
l!L . _' ..• _..... 1 54\. 81 1 26 100 572 13 
2fL ••• __ .... ".f 6L 74)' 26 1)6 1:./67 30 

I I 
--=>I, ~--',,""'- -~> .......... " -~.,.<~"~- __~_~.~._ ......"...._~
"l".' 

I TlIeludcs 12 pll[llll', 11 w('lIa(h'unccd ill de\'l'loJ}!\1C1it. 

r.:ollected 'Oll ){an·h 18. H):35, indicated It population ot: 1,576 small 
lal'\'ae (less than half gl'own) pel' ton, only 30 percent oT which were 
alive. 

:Migl'ation of full·grown. larvae in seal'ch of pupat.ion quarters is 
resumed with the return of wal'm days in the spring. This movement 
is compal'atiyely light. 

Pupation and emel'gtmce of adults in storage pI'l'mises in the spring 
no doubt are influenced by weather and by the location :in which the 
hUTae passed the wintet'. In the spring of 103;:; records were made, 
ill the labol'atol'Y, of t'1I11.'rgl'Il('('fl'olll ('oeOons I'CIIIO\'('(\ f1'011l a misin­
storage shed 011 :May 9, Adults u(·gan to appear by May 16 but, as 
shown in table 10, l'mel'gellC'e was not at an end until ~rul'y 2-:1,. About 
flO pet'('ent ('mel'gcd dUl'ing the first 12 d!lYS oT J nne. The percentage 
of females was nbout -17. 

TllI~ moths tlmt develop fl'om oV('I'wintered larvae lu'e able to rein­
iestraisins to a lirnitcd('xh>nt only, Populations of lal'vae in the 
rL'llit decline to low len'ls dUI'ing the summer after the yeal' of produc-

TAIlLtl 1O.-fi,'mel'gellce 0/ l'(li8in moths from, oV(,1'1.V in terecl (,Of'OOl!S, 
J[),?:) 

"'-;e~'"~-+-" • __ • __". . -'­
1 

.\roth~ .\roth" .\[oth" " :\!oths 
nlltt' ('In(' r/.(- ])at(' ('Ull'rg- natl' CIllC!'/-(- Dille l'II,lCrg­

illg ing illg lIlg 
.. .- .. _'-e_._. _......~ .-*,- ­-"".'~. -'~"-" ~-'~ 

.\'umlia XI/Illila l\TIl/llbcr ' NUlIlber 
.\[ay 15. 0 :'\[a)" 2R 22 .11111(' 10. ,12 ,1\11.1' ;~•• l 2I 

10 2 20. 0 lL 10 :1_ •. 1 2 
Ii. 1 .JUril' a. 70 12. II :! 8._' I 
IS, 0 ., . 40 13. a I:L. 1 

18__ 
23 Iii L, 1-12 L'i. 3 22 1 
21 ., ~ .. 40 .July 1 1;3 2·1 1 

20. 10 5,"~ ·1.7 1·1. 2 0 

-
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tion, thp raisin moth b~'ing l'eplarell as till' dOlllillnnt spC'('ief; by the 
S!lw-tootllt'd grain beNI(' (()J'!,z'lephilll,'(sllriwlIlI{.1INis (I~,)) lSillllilOIlS 
ft a/, .J,!) , Figs und PI'UIH'S HOIllNimps I'ptain infpi'ibltionH longet' 
than do 1'1\ isins. but til(' tl'l'lld in tll(';,;e it'll its :lIso is tOW~I\'(J lowpr 
poPUlatiOIlS, ":\In~icots, Ill'nelll·s. Il('ttarilll's. and (ll'urs I'al'('l." al'(' 
foulld infestNl by the misin moth during tlil' SliII 1'flll'I' aHel' hal'\'l'St. 

FUGitT H,\BITS 

Information about tllP .fIi!!ht habits of tIl(> l'tlisin moth was obtained. 
by llIeans or a rotHI'.'" 1l('1: '( Ba\'IlN; 1'1 Ill, .1 . .i) opl'l'ah'd ill a t'aisin 
~t()mgt· frOlll Apl'il l·~ to OdoiJl'\' :31. l!):}H, Ex(,pptfor a few thy;,;. 
tll(· appamtu;,; was ill sen'h'(· da.\' and night dlll'jng lhl' (j~,~ months, 
~\.s It nil!' till' ('atelH'H \\'l'rl' tal\:(>11. f1'01l1 tll(, lIet ('aell lllOl'nin!!. but fi\'l~ 
l'Pl'ip.s or sh()lt~int.l'I'\'al ('ollC'('tiotlS \\'PI'P IlindC' at night. (Ill' inHl'ds 
b(>in,!:!: \'l'\l)o\'pd l'\'i'l'Y 1.) lIIinllt'C's, Th(' IWt WHs 1'1111 ill a 12-foot ein'll' 
at :t spN'(l of iiOI'('\'olution:; IH'i' l1liII ut('. at all p(('\'atloll of aiJ(llll' ;-~ 
-t('Pt. 

DlIl'illg tll(' H'aSOIl misill llIoths ('Oll1IH'isp(\ Til Pl'I'('Pllt of till' :-;111:\11 
moths l'p('Ot'ch'd, TIIl'Y 1'('ndH'(\ a sl'asolHd peak 01' a\)lIn<1all(,(' \)eh\'l'l'n 
)lny :lL and .JHI\(' H. whl'1I thC' lIi~hrl.v ('nt('l1l's a\'PI'agNI ·~.i)O(), On 
niJdlts wltt'll tl'lIl(JPI'at III'(,S "'PI'P l'a\'O\'abl('. flight bt'gall about one-half 
IHHII' aftt'l' iillUS(·t. 'I'll(' malc's \\'('\'1' aet in' thl'lIUgholit till' nighL bllt 
t lit' flight 0 I' till' fl.'lIlall's \Yas ('oll('l'ntl'at;('d I:II'gl'ly in the fi I'St 'fl'w hOlll'5 
01' dHI'lwps:;, 'I'll!' llloth:; did 1I0! fly :It h'llllwl'ntu\'C's Iwlo\\' ;j;jO F, 
and f1i!!ht was 11111('11 1'C'stl'jetc'd lwhn'('n ;,,): and (jO", 

Tnblt' 11 shows till' ,;('aHlln's ('ateh nl' Ill(' \'nj"ill moth and othel' 
,..Illall l1loths that ill f('s! stol'Nll'oods, 

'1'.\1\1.1'; 1 I.-Xu III {)/,/w o/I'llisill J/I{)tk~ ((lid "flli]' lIIotll.~ 1'(,8pOIl,~i!J7(' 101' 
iltjI'Nf.t/io1/ of "'/Ol'U/ foor/s. tf/kelt ill It I'O/(u'!/Ild ill (I I'l/i,~ill-8tO)'((!/I' 
!/(ll'd i If Z!J,J,'>' 

1~)JIIt'siz'- P/orlill ;'1 i,·
eJ!I'r.~li" B/lbr,~lw Rulles'in Totul:'I(outh fit/IS inif'r- ('('II:l-Hl/l/fill,Un dl/it Ill! klihltid!f1 moth;.;

rlif/rl'l/o Ii IInclclln IH;()U~ 

-_._--
April I I :m 1.-,i 0 () 03:3 ,1.1 PO 1. 21 i 
,\Iar 12.122 1·17 in n"ln :l.03!) n~'1 ;i2, ,HI 
,hll;\' !Hi, ,lSI 1·liI 10 2,)0\30 a,O·la ;);)·1 toa.OS(i 
.1111\' I~. SUI 1. Ii I I 0 I, ;i(in t I. O;i3 liO na, 2(j(i 
AlI~II't 20. 2i(j 1.2ia [) 13,\ 11.2·\i 12·\ ·\2. ai·1 
;"':·-lllPlnIJPl' I\. O!lii sia () 237 t I, (j!lO (;:3 2!i, !)·\S 
Oerot.('I' 13, ,)~"j2 2()3 0 !i!) i.21;; an 2S,IfiS 

Tot:tl.. 2!(j. S tl I. :H,i 02 t2.303 Ii, sao I, it,t a12, (jOO 

[n additioll to tlH' ll\oth" li:-itp(\ in taiJl(· 11. :-illbsl:llllial poplilatinn~ 
of \Jp('tlp", ('(llllillollly fOllllll infl'slill!! fond Iltnh'I'iab ill ",(tlI':l!!(' \\,('1'(' 
lalwn t'1'01ll till' ail' iI,\' tIl';' 111.'\' c1l1l'illi till' SalllP p('1'jod. al' follo\\'s: Th!' 
fOI'pi!!1I !!rail: hpplh' (.IIIIIS/·II'II,' Ild"l/lf/ I """It)). :W,U;.:I: iiilkpll -t'un­
gll'" IJN·til·'" (('I'llliloll/III!//(s "p,), !I.·rio: hair,\' fllnglls b('l'tI!' ('l'.'IJ1lw((1 
\/i'I'IJI'UJ (1.,1.1. :m,I:!T: llltll/(}f!hlflIIfN ,.,p.. !).'j·I!I: dl'il'd-fl'llil h('pll(, 

• 

• 

• 



'-'tl.\\ .10/ '11"1 III/.m.ltllJ,I,I! II' -:,lltlp .,HUH": .11[1 110 '1lI'l,I,hlc! (il pl1ll 'Ill 
'II '!n '.1 :10 llh))X.l ')'11 oJ NIIJ.J·\'1I111,J '/ ,\''1 paiql!-:lwHI ,).1.),\\ (J\: pun ·!l;' • 
'or ';::1 'U ,\'Pll' 110 ]lap')llo.) ~\llIlld Ill";!!.\\ .10 -:'lld\lIH~ II! .1\:.\,II!! 1110111 

lI!~!l:,1 01'01 '\Plf' 111 ·s,)JiH.1Il1"; II! pllt: PI')!! ,liP II! '..;.1.11]1111111 ,lIU.\.)[HlllI 
lI! s,II1.),\I) ";.llll! I•.HIIO"; ,"I/.I.J.\'J1/1J.I 'J 11\(1 '\lOllIlIIO.))()\I S! -:.l!,lo)cl..; .1.lIlHI ,1l!.L 
'1\11.1 Jill![h).1.),1<1 .)1\1 Sl~()\1 ,liP II! p.l)!..;od,)p Il,l.lq PIlII ..;,I)!"n.llld .lIll .1 0 

s.liJi.) .1t:q.lIlO!ltl,J!llll! llH '.\',IHIl.lq,l:r plill .,·.ltlIlIlH/' Ii! )J:lllq ,lIll.\ 1l\(1.1,I Pill: 
I!O'; 1110.1.1 lh).\O Itl,l.1 I\lOIll II!,",!H.I ')'11 JO ,)H.\,lIq 11I(),I,J. P,l.llh),1 lI,).)q ,J,\H'I 
'..;.l)!';1l.1I1r! Plll,I.I)!,! I\!ort ',,·!/!,III.lli "/111 I/-W1.\' III' pun ,·III./.\'IIl//.1.,,!I/ll/.1'111 

'".\'np ;.\ 
,10 (II .\'PIO -;I!.\\ 1\11pll oJ Ji.Ii,l 1110,1.1 PO[.I')(\ \lljlhl1wll)!.J.\.I[l .1'1.1 •1.)1\1\1111"; 

111 ·IS0'llhl\,I.\!."ls .)'11 .lll.HI lh)]Hdl1t1 pllll p.)1I00,lO.1 11<1I\1 ''';,\UII II 1I1Oqn 
.IOJ IhlJ ,H:,\,lIq .1lj.L 'c: .)110<\ n ~U.\\ ·I..;()'I q.lIhl ,IPl";,)'! .10 1[1lhnT.l<j 1'i)I!"ml 
-.lll ,I.IQl111111 dIll: 1I(j llloqn ";t:.\\ ",all';ll,Il!!! ItO.l/J.II/O.I.)! II' ')l'lIl"l.l ,11\ 1 ,\''1 

P!t:\ .;;l;1.1:1t) ,1')<1"11111 .JJiU.[,).\l1 .1'11 (!I; \I!.I.I()]~ I ~JiI,!.IU,).l .\',IIlIIl,IWJllt II] 
'';II0!l B,)O I ,\\ .1,1 H II ~ P,l!,I.1 l'lil,llHl,) .),1 U .J P! .;,\.I) 1111 (j.) .I () ~lh),II: .).Ji.l1q 

1110.1.1 SlstJlI ,1!.II!1 pilI: S.))!";Il.It:d ,)ttl 1t.1I{.\\ '1I'l.l ,)til "! .1.liIWJ)o; II! 'lI l1 ·IJ 
\lol!,IP 111o'ln ;11t!.\\J P,llOli .1,IH ~.n!";I:.tlld ,11\1 .10 ~.I.)(!ltlllll ,lJi,lll') 'Ill,lljl 
Itorln ,\'\IHlI.I.HX.) Jilqp').1.1 ,W,\.IIl! ./0/ Iii III IW,JlI.t'lIJ.I·J,lJr I\I!.\\ \l,llJO '~.lxuq 
qll.l,! jl} ';.lll!'; ,)'1 I WO.I.! .lill!JillH'I .\·\<'III!\ II.),)" ')(1 ,\'llIli ,W,\.I1l\ q.lll~ '..;.1,1(1 
-lIIIIU .11(l'l,I,lP!SlIO,) "! IhlZ!I!';U.1l1cl ,1.IH .tllq,lds ,)til "! ..;.I.lj.lIl1llluOlllldlltl 
JO '1.1,u:a,; ll! :llll,l.I .lln ,l.\I:'I\IHI\1 .H!.\.llq II.\\O.IJi-\\lIj ~.)Jiu,I01'; II] 

'In \!.Hly ~1: ,':I.lll.) sU \hl.\.I.I..;qO lI.hlq ';\lI[ 
UO!.pl'l.!!!SU.IHd ')\.IlHI ,I,l!lll.l ·\!o..: jn ",I.l.,'lll .),)HJ.III"; .)1\1 U! !Ill Itlld" .\.111 

IH'I1 ,nl.\.IU\ q,lIl,),1 OJ ')1(1': .;..;,)\ ~! 11 ·,q!SH.l1ld .lIll .\''1 ~.Idqlllllll ')I(Pl.I.1P!'" 
-llO.) ll! \h))\.)HIIH .1.111 )\,lllq ,)ll!.\,)(itl,IJi .1"llIlIl sIIO(),IU,1 "! ,W·\·11l11'"'0H • 

',lil\!.ltI..; 1!1111l IqJi.I'I lOll S,l,lP ~1';()'1 P.l'l.·\'I'l.lnd 

IlO Jill!,\\l\ Ji;;.1 ':I.).\,I,\\OH '.111.\.1\1\ IP0tll ll!";!Il,1 ,;31l!z.,'IH.'1H1 pllll ;1II[JiUp..; 

',).\!I.)\: S! I! :U'IIP lll,tl!.\\ 110 mq ',I')l\lI l.).\\ PLO,) H! 111.I,),;,l!nl> S! S.1!,),I(\"; .HlJ, 

',);lHI'" HIlI)H .JI\I Itl .\·\I,I!I\') ,1,}l\l!.\\ .111l .;.lsstal ,/o/Iqlll I/O.III.Ii/II.!·}!I!" 


',Ii\l(P,l.).1 .I~')\\llh)hl\dltll),) .1.\1:1{ SIII!l.I! \ 
,q.1I11 ,1\11.1 H SH pllll ',II:.\.l1l\ 1t,\\o:\Ji-\lI1.\\ .\'Plll )\,)Hl)11 '1,I,lIlI 1\'- ·SS,1.I,) 
"!I!,)IJ.llj Nl1l1lls(/.\'JIl' IHIII (·,'.n,,!») NIIJ,);'·'II/.·.I ."!IIIIi'II/ll ~jl!\I(lllll1.11IIP! 
,HIl ,).111 ,1.lllHI.\lHllIl\ "! .\.IHp\t(l,).)~ '(.\'I:~l ,W/H/II! I! 0.1/1.1 qo,J')!II' 
P!ItD,Hl.I<\ ,111 IS! .1"0 Ji1'lplh)\ ')\\1';')[111.)\\,) ,):";')\P JO '10 .1)110.) JO .),II1~I:'lIH 
u 'IS! l' I'lls.) 01 IP! 11.\\ "! ";.IIl.I.\ IH.I ,).\,:l~ \ ).).I! It h.l,1 's') I!S\l.1 HC,~ ,n\ !I-d~H,\\ 
,\I:JsOUl 'S.l\llh)".1 1.).1:";1l1 ,;11 .\·I(}11.\I,l,H10) 'S<iIl\SIlOqll\.).l ,lllSIi.lIld ';)1 

ql!.\\ (Ill 0\' suq ItO! jlllt1i\dx;l ,)\q·uql;.H\ ,):10111 I: ",l.ll}l;,).I,)t\) .\\.))lllpaIUW! 
s,IM.\ ,llll plln ()\:(jJ "l ,';i.I.w,1 ,1.\P,lllpO.[(!,).1 :10 1s,lII1] U p.l,Hlol!,['l<!X,) .1.\ul\ 
,\llIlt ,;,)!,l.lt!S ,)q1 q.tillol!1\ ,- '''1.).\,)1 ,1.1,\\0\ .\lfJU.[.IPlSIIO,) ~U It°PUZ!Il<I'Il..;' 
p.t11,\\O) l),l\lllol! SU'I ItO!Jlqlldod .lIil 'sl\llqd .:lJiY,IOls \I! ~I,I~\.)OS ll!Ji!lllltl~ 
'';'I.lO\,1 l)lllll 'S,I,l(\m! 'P!lIO IhlPU.\\ll ,l\l.\.lIl\ JilI!IlI.nl.\\'; ,)1\1 11.11\.\\ '.Ill;).\ 
lIlql .l.lll!" pltll \l,)llll\lltllqlll".Hlhl,IJi SI! pal!,)lh).1 pUI[ P,)S"! ,11\1 (w(n 

,\H 'S'r:(ll II! P,lZ!IIJiO,).l.ll';·lJJ ~Il.\\ I! ;1.11.1 n ,\IP!<hu Pil;';H,),I.ll'l \:!II,IO.1 

-!\H,) JO'''lI\.U_\ ll!"!)\lf)(' Il\l~ ,HP II! I[JOlll Il!S!ll;1 .:lIp ,\'q \lO!lIq,;.\I\IJ 


SHO.l,va:nld a~v S~I.LISV1IVd 

'( ~'/) a0l!0lt('(l ,\q pa\(s!lqnd 11,1,)q SUI[ lJ)OllI 

Il!Sfll,l alp '11!.\\ l),)lll!,)(js";l1 lHtnO} ;;,1\1'),)(1.)1\1 JO 11l)!SS\1·);';!P :hllP,II1J Y • 
'1IW\: '( ('\sqH) Wl//l(/l/",II.J WIII/0'l!'/J;) ,1\1,),)1\ ,1Il011 P')'\


:mn '.)pa')q IqU,lJi Ih)l\lO()I-.\\\l~: !i(:()'t.:;:\ ':..;,l\l.hlq 1'!.I:..;.)llt.J,)!l: ;'.!on) '~')\1,).)q 


]lllIlP!)!lI hllO.lUIlU,),)::;!l\1 : ~.!.\P'I.:T '( ("1) .\'n.!,llri!Ufdll NlIW/dor/.I1J,) I 
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attacking 26,26,0,22, and 0 percent of the misin moth larvae in the 
samples, 

Accol'ding to l'eeorc1s obtained fl'olll labol'Utory rcal'ings, I dceldhis 
eaneSCf?ns I'pquil'l's, at about B:P :F,. approximately 2a days for 
developm(,llt from ('gg to adult, 

Catches of fi:1J/test ia fi(flllilella, sorne of its pa rasites. and ol.her moths 
that infest stored Jooels. macll' in mnlt-sirup tL'aps in vineYilrds are 
1(l('ol'(led in table 12, Captures of j.Jli('"l'ob)'{l(:On were not recorded, 
Catches of Desm/(t jttnel'alis (Hbn,), the ~rape ll'a.f folc1er~, the larvae 
of whieh $ometimes attndc clllstel'sof gl:ttpeS, are also sllownin the 
tnbl('.­

'l'AlI[;l~ 12,-Xumbel' . .,. of moths tllat in.j(>st stured /OOd8. adults of th(' 
[ll'(t.pe leaf folde}\ and pm'(lsites olllloth [m'l'a£' lal.'l'n in 1I/ult-sh'up 
traps ;'1, sCI'envinc'lJllJ'dR • .103t) 

Plt)dia B/ihN- It/I'e"­8IJhl',./ia ])('811/"1/ , Jte.'{"t-I~lilt I'.~l ill illll'r- Liodell tld,~~rolllh filll/W- {lIIH'r- li'/t'IIS1'lllirUa }l1I'IIC- niwcl- en I/I',~-el',! ' 1l1i,~ fll'll cil isleila III C('/l8 

._ ... _",,--.....,.,.., "'.. _-- -~,-.- .----------
April ill,l 3 ·1 .J.I I • 10;'j 1i3 11 
~llw . 3, !)2R ,53 3 132 1)27 I. ·100 I 
.lluip 2, ii·IS 12 2 2,10 (jl(i H7 , ~ 7 
.JlIly 2. 075 I nos 2-10 n 0 
Au~u"t • .,., - ., SOO 0 7 27 ?_,01---( 3 0 
~pf)l('ml){'r I. l'2·1 0 5 87 230 ·12 0~ Ol'tobrr . 1.333 0 0 ,Hi J3 ·11. I 
Xu\'('mhi.'r 1·I·L _ so 0 0 ,I 0 2~ 0 

"'>--T't ___..~,.....'"~."'~ ~,~_<,~",-._ 

TOtlll. ., . 13, lG2 no 22 I • IRS 5,813 1,8,10 () 

."" -, ••, -~. -" .. ->-~ • 

Haisin moth Jnn'ul' and a(ltllts are taken as live prey by It 1l1lm[Wt' 
of pl'Nlatol's. but: Ow a~f!:I't'gatt' I'Nltl('tion of the population I::; dink-lilt 
to pstilllnJ(', Tn ('PI'tain I'aisin :;t.OI'a1!P:-; tllp ant POi'lIIiNI /!I'~('a W'!Il'nte(t 
,Vhll.. Ot(,lll'S in gn·at abUllda.lH'l' Hn(l ha~ b('el1 obf)el','ed ('a I,t'yi ng Ii\'­
illf!: bu'n\(' , Of til(' earnbid b('('II('s found in the salll(' locations. thl' 
most (,OlnlllOll ap!>('ut'S to bp P/(){'/dOl1ll8 pallell8 (Il',), a species that 
Iw:; l'Olblll1wd I'll i:;i n moth In ITa(' in tIl(' Inuora tot'\', Ant I ion JaLTae 
and cri('ln't:s of til(' gpnus S[cllope/nwtIl8Iikewise ()(,C'Ul' in raisin slol'­
H1!l'l'l and Im\'(' fed upon lal'\'ue of Hp/lCstia p·[lulild/(l. in till' .Iaboratol'y, 
'I'll(' ilIad>: widow spid(,I' (Lall'od('('/lis IIUli'taliN (F,)) f('('(ls I'pad iIy Oil 

-full-gTownlatTae. allll this spider ltaR been found to 0('('111' ('oIl1ll1onl.\' 
in \'il1l')'anl:, (Donohoe J·ll, On farlllS pOlllt!')' ('onslIl1l(.largl· 1111111­

b(,I.'s of mi1!rating- rai"in moth la l'\'fl(', e"pl.'ein II.)' \\'11('.1\ bllx('d l'a isins arc 
pill'(l in till' (ann yard, 

SDIMAHY 

'flt(· ill:i(·{'t dps(,I'ilwd »\' (; I'Pf!son in 1:,' 1 as Eplil'stia ti{/Illilllll( 
first bp('nnl(' nn inl(lol-tant' !>(,,.;t of rai:iins ill Cnlifol'l1ia in ((l~8, Bl'-
CflllSP of its wi<ll'"pl'pad (j('(,lIlT('IWP ill l'ai:-;i1ls. ('Ill' l1a111(' ·'nt.isin 1I101h" 
Wlh appliNl to it. TIH' lal'\'(lt' an' ;\1";0 ,!.!('Il(·I'a.l 1'(,('<1el':; 011 Ill'."ing. 
drl('(\. rllHL d(·('n."illf! fruits. ineludinf!: I'ip(; 1!I'npl's. raisins, fig!] on the 
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gl'OU lid, rall~1I p('adl('s, a pl'ien! H, lIN'l:Il·j nl';;, IH'I\ nt'H. pIUIIIS, a lid dH t.e;;. 
Till' \' Itll\'e also been JOllnt1i II ('oltol\s('ed ellke, (,lIeuo beans, ('asltew 
knl'll('ls. Hlld ()U\(~I' IIlHt(,l'ini:;. 

In til(> l'l'nII'HI;::;nn .Joaquin "llIll'.\', Whl'I'l' t.hl'ins('etil- litO:;! pll'lIliflll. 
lHtllbel'l'h~s al'e the eal'lil'st hOHt :foodsl and thNm WlIsll' fl'uits e'lIHble till' 
I'llisin moth. 1;0 SUI·\'h'l' It pel·iot! of food s('lIl'eit,)'. 

;::;01\1(', l·l'Nn·ds or tl\(' l'llh,in moth O('('ul'l'ing Ilt Sl'ld(('I'(I(1 pltH'l'S 
Ihl'ouglHlIlt. tlH' wodd 1'('(('1' 10 infesl.l't\ mntl'l'illis that Wl'l'(! inlpol'\lld: 
(l11H'I's 111'(' of' ill fpsllliiom; ('slaillish('d in stOI·Hl!('S. In Cali fomill find 
.\l'izollll, nlld pl·obubl.r ill l~gypt IIl1d Allstl'aiin, hOWl'\'Cl', tlH' SI)(Il'it's 
lila j III ains its('1 rout 0 I' (1001'S t h1'0 IIgho II I Ill(' ,\'I.'UI', 

.PlIil·s or I·ttisinllloths pl'()\'hh'd wilh IYlIIH lind I\\'pl Ilndl'l' ol!SI'I'\'U­
tioll III 1'(lOIlI IPrllpC'l'nllll'p dlll'illg tilt' sllnlllll'l' (JI'lHlu('('d lin nn,'l'u gl' oj' 
:;;,1 Pggs. o( whic,lt 7;) lWI'l'('nllwlt'hl'd. tflll' IllUll':'; li"(ld 1'01' all 1l\'I'I'llgl' 
or Il dll \'!'i HIHllltl' fl'llIulp:l I'll!.' \(i dn.\'s, 

1';,l!g!'i'lw[lt in llllilh'1I1JII\OI' at' nbiHlt S;V F. 111li:t'hl'i1 in :3 to (\ dnys, 
.\.t thl' SHIIIl' I('Ill pPI'lIl II I'" tItt' lal'\'a(' I'pn('\ll'd full gl'owlh in all iI \'I'I'UgP
() r :l:? dllY!'i. 'fill' (l1'(.'[111 pu I \1l'1'iod Im,lt'd nlmu t: I tIu,\' nlid. (ht>. plI pal 
"lng'l' about 10 dllY". 1>(\\·(,OPllll'lIt. front (Igg 10 udllit a\'pl'aw,d ·1;\ 
tillY". 

:\1'1('1' n[tllinilll! 1'1111 :-.i~(' Ihl' 11I1'\'Ul' IISIIlIII\' ('I'U \I' I UWU\' fl'OIlI (Iwil' 
rOOlland. "pin II '('O('POIl ill whit'h (0 pupalt'.' )Iosl of 1!t;'111 (1IIti'I' thl' 
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