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To the dr ied frui t  industry,  which considers the drosophi lo or v inegor f ly one of i ts most
importont pests, this question moy invoke o voriety of onswers ronging oll the woy from "we ore
losing the f ight"  to "we ore moking ropid str ides towords winning the f ight" .  l t  is  obvious ihot
we st i l l  hove o long woy to go. Therefore I  thought thot th is yeor i t  would benef i t  us i f  we gove
o summory of ihe progress thot hos been mode ond describe whoi reseorch is going on ot ihe present
i ime. I  hope thot you moy then onswer this quest ion to your own sot isfoct ion,

First ,  let  us discuss why this pest hos become so importonl .  Of course your chief  concern
with v inegor f l ies is the presence of the insect in ond oround processing ond pocking plonts,  ond
this con be extended to cover olmost ol l  f ru i t  p lonts,  f resh or dr ied. Tomotoes to be processed ore
o fqvor i te torget for ih is pest.  The wine industry hos the some problem. There ore olso certoin
frui t  crops which hove more vi to l  interests in deol ing with the vinegor f ly.  The f ig growers nove
long ossocioied ihe vinegor f ly wirh the spreod of sour ing orgonisms in f igs,  plus the foci  he olso
l ikes to moke his home in o f ig.  The vineyordist  is not ing increosing evidence thoi  drosophi lo is
one of ihe prime corriers of bunch rot, ond some molds oF tomotoes ore known to be corried by
this some insect '  Peqch growers in the Northwest found thot Rhizopus molds were corr ied by vine-
gor f l ies to peoches to be pocked fresh. Stem rot of  melons is olso corr ied by the some insect.
From this l is i  we con see fhol  th is insect hos bronched out in the losi  few yeors ond now hos o
lcrge segment of  ogr icul ture concerned with i ts oct iv i t ies,

Let us toke o brief look qi ihis insect for o better understonding of iust why he con become
such o pest.  Under overoge condit ions ond temperotures in the 85 degree F. ronge the f ly con
complete i fs l i fe cycle in 7 to 9 doys. In o 9 doy l i fe cycle i t  spends obout one doy in the egg
stoge, 5 doys in lorvol stoge, ond 4 doys os o pupo. At temperotures of 75 to 85 degrees the
femole moy l ive for 3l  doys ond loy on overoge of 430 eggs in her l i fet ime, overoging 14 eggs o
doy. At 65 degrees she moy live for 70 doys. And it doesnrt toke much food to reor o fly either.
Using o 4 to I  yeost ond woter mixture i t  wos determined thot i t  tokes only .01 mi l l i l i ter  of  the
mixture to ol low o lorvoe to completely develop, qnd remember thor 30 mi l l i l i ters only mokes on
ounce. In the loborotory we reored over 600 drosophilo on one medium size peoch, ls it ony
wonder thot th is insect con suddenly oppeor in lorge numbers olmost overnight?

Now thot we know o l i t t le obout the vinegor f ly,  let  us review whoi hos been done ond
whot is being done obout i i .  Unt i l  obout 1950 there wos very l i t t le concern oboui the vinegor f ly
on the west coost, olthough tomofo growers ond processors in the eosi hod been concerned wilh
the problem os for bock os 1936. About 1950 the Col i fornio Fig Inst i tu ie become increosingly
qlormed over qpporent bui ld-ups of  drosophi lo in f ig orchords ond their  possible corrying of  sour-
ing orgonisms. ,About the some t ime the wine industry begon to not ice drosophi lo in lorge numbers
oround their wineries. 8y 1954 the tomoto industry wos experiencing trouble, ond experimenfs
to control  v inegor f l ies were being corr ied on by Dr.  Michelbocher ond others from the Universi ty
of Colifornio ond by sonitorions from vorious tomato processors, nomely Colifornio Pocking Corporcr
i ion ond Not ionql  Conners Associot ion. Mr.  Perez Simmons ond Mr. Dwight Burnes of the Stored-
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Product lnsects Loborotory olso mode scme studies ot  the some t ime. In 1957 o ful l - t ime drosophi lo
proiect wos ini t io ied ot  ih is lcborotory ot  ihe recommendot ion of  the Dried Frui t  Associot icn ond
other orgonizol ions. Outside cf  Ccl i fornio,  work hos been done by the U. S. Deportment of  Agr i-
cul ture in the stotes of  Woshington ond Utoh, ond qt Bel tsvi l le,  Also vor ious experiment stqt ions
in ihe eosi  conducied tests on tomotoes. In Col i fornio ot  ihe present t ime the foi lowing orgonizo-
t ions ore engoged in some type of work on drosophi lo:  Universi ty of  Col i fornio ot  Dovis,  Col i fornio
DePortmeni of  Agr icul ture,  Col i fornio Deportment of  Publ ic Heolth,  Ccl i fomio Fig Insi i iu le,  Wesiern
Regionol Ut i l izot ion Loborotory of  the U. S. D.A.,  ond the Stored-Pioduct Insects Loboroiorv of  the
U.S.D.A. With cl l  of  these ogencies concerned with drosophi lo,  let  us see whoi prcaress is being
mode. Firs i  of  ol l ,  the oi l roctoni  s iudies. We feel  thot these qre imporionf so fhot th-e ef f ic ienci
of  bo. i t  t rops moy be increosed. At the preseni t ime ihis is o io inf  of foir  wi th Western Regionol ond
Norihern Regionol Ut i l izot ion loboroior ies furnishing somples to Beltsvi l le A.R"S. faci l i t ies to
tesi .  Al though there hos been no reol ly promising compound developed to dote,  d grect mony
somples hove been tesied. Our own work hos shown thot the type yeost used in boi ts is imporiont.
Tests.conducted in v ineyords and frui i  orchords indicote thct  c i rompogne yeost is more ef f ic ient
thon boker 's yeost.

A greot deol  hos been leorned.on the biology of  the vinegor f l ies in the losi  few yeors.  The
Fig Inst i tute under Dr.  Worner leorned consideroble oboui their  winter hobi ts,  including the foct
fhoi  there ore olwoys spots where ihe f l ies con be found. Work by Michelbocher in tomoio f ie lds
of Norlhern Col i fomio ond by_this loboroiory in the Son Jooquin Vol ley hos shown thoi  drosophi lo
prefer omounts of  l ight under 100 foot condles, o moderote omount of  humidi ty,  temperotures of
65 to 95 degrees, ond wind movements under l0 mi les per hour.  The t imes of 'greotest f ly oct iv i ty
ore the morning ond evening hours,  but our experimenis hove olso shown thot t i " r"  or.  .or"
ecologicol  s i tes sui toble for f ly oct iv i ty ot  olmost ony t ime of the doy. Agoin in cooperot ive work
done by this loborotory ond Dr '  Worner of  the Cql i forniq Fig lnst i tutL,  usi-ng rodiooct ive togging
methods, it wos possible for us io exiend the known flight ronge of drosophiio from o few hundred
yords to 6.4 mi les in o 24 hour per iod. ln our opinion this is one of the mosi s igni f iconi  f indings
to dote. In our t ropping tesis i i  wos determined thot ihe species Drcsophi lo meLnogostemod"-up
over 95 percent of ihe populotions infesting vineyords ond.fig orcToili-Eili6i[-iii67b"ino
corr ied on by the Col i fomio Deporimenis of  Publ ic Heolth ond Agricul iure in determining spel ies to
be found in ol l  pcr is of  the stote in relot ion io ogr icul ture.  Also from the surveys mode 6y these
two deportments we ore beginning io understond ihe relot ionships between d.orophi lo ond ihe vor ious
croPs grown in the stote. From the work thoi hos been done ond the work now underwoy I feel thot
we hove o pretty good picture of  the hobits ond biology of  the vinegor f ly.

This br ings us io the problem of control  ond, here too, progress hos been mode, The importonce
of f rui t  dumps os breeding si tes of  drosophi lo hos been recognized ond work hos been done. Howord
Dorst of  the U'S'D.A. in Ufoh hos done consideroble work with cul l  peoches ond tomotoes. Using
his recommendo i  ions, Dr.  Worner ond ihis loboroiory found thot gronulors oppl ied ot  the rqte of
8 pounds per 100 cubic feet gove complete control  of  drosophi lo lo,  ou",  iwo weeks. Compounds
u.sed were. heptochlor (5 percent) ,  molothion (4 percent) ,  ond endrin (2 percent) .  l t  wos oiso found
thot in.pi les-of cul l  peoches o sproy of  1- l /2 povnds of Guthion (15 percent)  in 8 gol lons of  woier
oppl ied to i00 squore feet olso gove good control  for 2 weeks. The dureou of Vecior Control  of
the Col i fornio DePorlment of  Publ ic Heolth found thot emergence of odul t  Drosophi lo m4onqgoslg.
con be prevented by covering the breeding medium with os little os 4 inchEiTTii-".-.","r"J-
soi l  or l -  l /8 inches of compocied soi l .  This is olso on importont f inding.

The Co l i fo rn io  F ig  Ins t i tu te  hos  tes ted  mony  compounds  in
f  i g  o rchords  beg inn ing  w i rh  exper imenrs  w i rh  TEpp  bqck  in  

. |g50 .
ef for ts  to  contro l  drosophi lo  in
Dur ing the lost  two yeors they
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hove ini i ioted the f i rst  ef forts oi  oreo conirc l  using boi t  cons only.  Dr,  Worner reports thot re-
duci ions in populot ions ond increoses in y ield of  good quol i ty f igs hos resul ied from these experimenis.

In cooperot ion with Dr.  E. M. Stofford of  the Universi fy of  Col i fornio ot  Dovis,  our experi-
ments to conirol drosophilo in vineyords hove been very encouroging. By counting fly infested
bunches before ond of ier i reoimenf,  o s igni f icont reduct ion in numbers of  infesied bunches wos
obtoined using Dimethiooie 2 percent or Dibrom 4 percent.  Molothion 4 percent ond Diozinon 2 per-
cent gove good resul ts.  Al l  dusts were oppl ied ot  the rote of  50 pounds per ocre. In controst,  the
check or untreoted plot showed on increose of 144 percent in infested bunches in the three weeks
thot the experiment wos conducied. These were Thompson Seedless intended for golden bleoched
rois ins.  Aboui the some resul ts were recorded with the Corignone wine vor iety.  Another foctor,
olthough we were noi irying io prove ii, wos ihoi ihe results seem to indicote thot drosophilo is o
very good cqrrier of bunch rot.

ln ccse you ore thinking ihot the processing plont hos been forgotten in our work, lei me
ossure you thot th is is noi  the cose, ol though our work is iust  gett ing underwoy. I  would l ike f i rst
to refer you to the ef forts of  the Wine lnst i tute ond the Col i fornio winer ies,  who I  bel ieve hove
mode o strong effort to exclude the flies from their plonts. The use of fons, pressurizotion ond oir
screens ore common proct ices omong winer ies.  During 1960 we conducted two lests in winer ies
which might be of  interest to you. The f i rst  one consisted of  poini ing ol l  screen doors ond windows
leoding in the storoge oreos with on emulsion of  6 percent molothion. This wos very successful  in
reducing the numbers of  f l ies goining entronce to the wine storoge dreos. Efforts wi l l  be mode to
modify ih is experiment to be cppl icoble to other iype plonts.  We olso found thot i i  wos necessory
to use o screen of ot  leost 24 by 24 mesh fo exclude drosophi lo.

The second experimeni conducled oround winer ies consisted of  using boi i  cons mode of f ive
gol lon point  cqns to f rop f l ies oround enironces, Whi le the trops did reduce the number of  f l ies
trying to get into the winery, it did not cut the populotion to low enough levels to worront use by
themselves withoui  other methods being used olso. Boi f  cons ore olso being used experimentol ly
ot o rois in plont.

The use of Argon light trops in o processing plont wos tried but they proved ineffeciive
ogoinst drosophi lo.

Future work plonned by this loborofory includes testing of vorious oerosols to be used in pro-
cessing plonts ond the developmeni of  other protect ive meosures to be used oround plonts.

I n  conc lus ion ,  I  om no i  sune  tho t  I  hove
but  I  hope thqt  I  hove brought  to  your  ot tent ion
very  se r ious  p rob lem"  I  fee l  ce r to in  tho t ,  w i th
on th is  prob I  em, wi th in  o few yeo rs  you wi  |  |  no

onswered  the  ques t ion  osked  in  the  t i t l e  o f  the  poper ,
whot  hos been done ond whot  is  being done on th is
the  lo rge  numbers  o f  ogenc ies  now oc l i ve ly  work ing
longer  cons ider  th i s  insec t  qs  one  o f  your  mo io r  pes ts .
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