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Feedi ng beh avior of male face nics has been st udied to gain infonnation which may 
be use fu l in a m ulrip ronged approach to face ny cont rol in Nor th Dako ta. 
Attrac ta nts and feed ing stim ula n ts m ay become part of integrated survey and con t rol 
tc <:hn o logics in the future. 

Sugar fe eding st ud ies in thl' labora lUry showed 3 day Hid male ,\llIsea aillillili/atis 
De ,eer im bibed more O.IM fruc tose wllL'n com pared wit h water than 9 ot her sugars 
tested. In pa irL'd sugar studies, O,IM sucrosc wa.s preferred over fructo se , gluc ose , 
and malt o ' . Males fed more on a combined so lu tion of suga rs (glucose. :-.ylosc, 
galac toSL' ) fuund in sun fl owe r seed head s than O il gl ucosc alone. Peak fee d ing by 
2·10 L1ay ol d males on 0 ,11'1 sucrose occurreLl at age 5-8 days. 

Th e rllc'c Ily, ,III/sea UII fli IIII III lis , is a ser ious pest or range 
cat tle in Illany areas o r North Dakota. These !lies uo not 
have Inouthpails L'apable or pie rcing the skin or cat lie, so 
thL' ' are nol bluol.! feeuef ; however, they cause anno yance 
while rceuing on nlLlist IllUCU S secre tions arounu the eyes 
anu face. When Ilies are prese nt in lar)!c nUll1bers animals 
group toge tiler in an attempt to keep the flies ofr. Face· 
Il y populations have also been associated with pinkeye 
inciuence anu have bee n shown to transmit pinkeye at 
pLlpulation levels as low as 1·2 flies pCI' animal. Presently 
chel\l i 'al control lIlelllous Il seu are inauequate. lationally, 
an nual losses in cuntrol costs anu prouuction losse' are 
es til11ateu to be in excess of S150 million (Anonymous, 
1976). 

Femal e face l1ies. Musca autl/lllllalis DeGeer feed 011 

secre tio ns aroullu the eyes anu IlLlstrils of ca tlle, causi ng 
a Lli rup tion or grazing ratterns and resultant reductions 
in weigilt gain anu milk prouuctilln, Tu rner anu Hair 
(1 9(7) foulld sugar was esse ntial for face fly survival 
<lnu J prote in source was necessa ry for reproduction, 
Wang (1964) 'ound Jlies coulu live for 3 weeks to 3 months 
on a uieto ' sugn r, milk, anu bovine blood. 

Male fa ce tlies I'ecd OIl fl Llwe rs and are usually found 
near pasture margins and ['ence rows. In order to uevclop 
Ill etilods of face fly control which would affect males as 
we ll as females we have stuuies feeuillg behavior of the 
males ill the fiel u alld in the laboratory. 

Ha nse n and VaJiela (1967) observed face tly males 
onl OIl !lowers . White (1960) repor ted that wild parsIlip 
was attract ive to males anu Matthysse (l96l) reported 
fL'euing on pollen of UlllbeUiferae, Miller anu Treece 
(1968 ), in the laboratory, found that males showeu little 
variation in uaily feedin g and fed prim arily on malt, 
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A cat tle cxclosllre, locateu ill the l:ast I grazing allot­
ment of the Sheyen ne National Gras land S, Richlanu Co., 
1'\. Oak, (Pd crson anu :-'l eyer , 1979) se rveu as J stuuy area 
for ob se rvation of male face Ily act ivi ty as it rclatcu to 
!lowerillg plallts. Observations inuicatcu that plallt s insiue 
th e exclosure illcluued bo t h lIative allu introuuccu species , 
Early spring !lowers hau preuoillinantly white bloo ms 
(ch oke cherry, Pi'll II liS I'irgilliilll(f L.; wild plum P. all/ cricul/a 
,\larsh; ra spberry, I?u/Jus iducus L.; and apple. illll lus $1".)' 
As the SUl1l111er progressed , ye llow blootll s became 
uomillant (wilu sun!lowers, !!dial/tltus spp.; go lucnrou , 
Solidago spp,: gutllweeu , (Jril/dclia SIIII(J/TOSII (Pursl1 .) ; lea fy 
spurge, 1:'l1llll11rb ill esC/tla L. : anu swee t clover, Ji/clilofliS 
al/Ju Desr. ), Plants observed tLl be useu as foou or resting 
sites for lIlale race !lies incluued: wild sunOower , 
!!c/ial/tlills /lwxilllilialli Schrad.; goldenrod, Solidago 
c(lulldcl/sis L.; leufy spurge. F. (,SCilla: gUl11weeu , (;. 
SI/II(lrmSa; cilOke cherry, P. l'irgilliul/u: American elm , 
UII/I//s ulJI('rical/(l L.; ulld smooth sumac, RlllIs glabm L. 
The mead ow parsnips, 7.izia a/lt('ra CA. gray) and Z izia 
allrm (L. ) Koch, (Umbelliferae) . were located in the study 
area but race flies were not culiected on these species . 

The present tudy evuluatcu male f:lee fly fe cd ing 
prefercnces using a two choice bioas ay technique. 
Comparisons were made on the amount of O.I M so lutions 
of simple sugars eonsuliled wilen paired wi th distilled 
water when paired with another sugar, and the effect of 
ily age on sucrose consum ption. 

METHOD AND MATERIALS 

Feeding by male nies was evaluated using a modification 
of the bioassay technique of Dethier and Rh ades (J 95 4) , 
Feeding tubes were made by uniformly bending 23 'm 
Pasteur·type transfer pipets into a U·shape. The tubes were 
th en filled with J ml of distilleu wa ter and scureu at the 
1111OISCUS , One-{juart canning jars, with a J cm layer of 
plaste r of pariS thinly coated with paraffin in the bottom, 
served as tes t cham bers, Two feeding tubes were positio ned 
upright in each chamber by partially imbedding them in a 
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l1att l' nl' d ~phc rl' of pla, ti cl'nc Cl'l ll crcti in th e bottom o f til l' 
chambe r. Lach !"ceding whe W~I S covered with gauze 
.eul reu hy a ruhber b:llld. Th e ch:lIllbers we re c(lvered wit h 
nylon scree n secured hy screw -type jar rin gs . Te n chambel S 

were COll Sl rll cicd: liv <.: we re uSl'd as reed ing cilambers anu 
five as c(ln truls . 

Prior to use ill i"cedin ~' ~ I u dies. the tubes in the I'cedin}; 
ch ambers we re calibrated so that an es tilllJte of voluill e 
los ' uu e tu cV;lporJtioll uuring I'ecuing tests could be IllJUe. 

Iris I.: Jlibration c()llsistcd ur c:.1I clI IJting all expected pro­
portional eVJ porJtion (I-YL ) for eac h tube ill rclatlllil toil
the ohse rved mean evapurJILon Imln all 10 tubes In tile 
cOlltrol cil ambers . Th e vaporJ tion cJlibratiu ll was baseu 
un three replications using distilleu wa ter and run ("or 22 
huurs under tes t cllnditioll s. Volume loss WJS mcasureu 
as the all10unt of water required to re ll ll a tube to the 
I 11 11 sco re mark arte r the termination of the test. The 
EP WJS th en calcubted as foll ows : 

EC·· II 
EPE ..

II 

EC Mean Evaporation during calibration 
Jar 1--5 

= Tubes A or B in a jar 

The ac tua l amount of feeding by tile mall: l1il's during 
feeding stuuies was obtaineu by me<lsuring tlte volume rc­
quired to refi ll each tube after the test Jnd applying an 
eva pora tiun correction bJSCU on the EPE for eadl tube anu 
volume loss for tubes in the con trol chambers where no 
nics were present. 

ET6.10 = 	Mean Evaporation in cont rol jars du ring test 

Volume loss during te st Vij = 

Temperature during the experiments was nOe and a 10 
hour ligh t 12 hour da rk photo.period was maintained du ring 
the 22 hour test. Flies were main tained on a diet of 
sucrose, uried milk . and beef blood prior to testing. Jars, 
feeding tubes, and ga uze were washed between tests. 
Paired comparison analyses were used to determine whether 
solutions being compared were consumed in significantly 
different am ounts. 

Three series of feeding experimen ts were conducted. 
the fi rst series tested whether 0.1 M simple sugars (sucrose , 
glucose fructose , xylose, rhamnose , galactose, mannose, 
maltose , ribose, or lac tose) were consumed in preference 
to distilled water. The second series compared selected 
pairs of O.l M sugar solutions (fructose/sucrose, sucrose/ 
glucose , sucrose/maltose, fruc tose /glucose , fructose/ 
mal tose, mal tose/glucose and sunflower head sugars/ 
glucose). The latter solu tion was O.1 M with respect to 
D·xylose and contained D.glucose and D-galactose in 
proportions simulating the proportions of these sugars 
found in sunflower (Helianlhus annus L.) seed heads: 
59 .3%, 23 .5% and 16.2% respectively (B ishop, 1955). 
The third series evaluated the effect of fly age (2.10 days 
old) on amou nts ofO.JM sucrose ingested. 

III tir e first anu third se lies of tests one tube ill eac lL 
chaLllher was l'i llcu with a sligar olu tion allu th e other 
With dis til led wa ter. III th e' secoll d ~ <.:ri ~, one tubc was 
i"ill eu with each o r the so lutions bei ng com pareu . Twe nt y 
3 uay olu male fJCL' Ilies we re place d ill eac h tes t chaLllber 
uuring se rie ~ olle and two. III th e thiru ser ies . 20 11l <llcs 
01' tir e appropriate Jgc were useu in eJcl! cllamber. 

RE ULTS 

Til e aLlHlunts ur !"ceding by 3 d<lY olu tlf. UIIlllllIlIUiis 

males on 0.1 ,'vI sugar solutiolls is shown in Fig. I . Si 'n ifi­
callt l 'reat er al110unt s of fructose. "Iu cose , sucrose and 
nwltose we re COIl SlIl11 eU when compared with water, wi th 
fructl!se yicluin g the I<lrges l di rference. Wat L consu mption 
ranged fr om O.6-~.3 plit er per Ily . 
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Figure 1 . 	 Consumption of 0 .1M sugar solutions by 3 day 
old M. uUlumnalis males. 

When flies were given a choice of two sugars; signifi· 
can tly gre<l ter amounts of sucrose were consum ed wh en 
compared wi th glucose , fructose and Illal tose (Fig. 2). No 
significant diffe rences were observ eu when fructose was 
paired with glucose and maltose al though in b th cases 
more fructose was consumed . The largest significan t 
gjffe ren ce between sugars was between malt se . and 
glucose. De thier and Rhoades (1954) using 2 da y old 
Phormia regina Meigen found sucrose preferred when 
sucrose and glucose w~re pai red in equal concentrations . 
When a comb ination of the predominant sugars in the 
cul tivated sunflower seed head were paired with glucose, 
Significantly more of the com billa tion was consum ed . 

Consumption of 0.1 M sucrose soIution increased with 
age of flies and peW< consumption (9 .65 ~Iiter) occurred 
at 7 days of age (Fig. 3) . Consumption then decrea sed 
steadily and at 10 days, males feed on 3.4 pli te r of solu tion. 
At all ages the sucrose solution was ingested in Signi fican tly 
larger volume than was the water. Wate r consumption 
ranged from 0 .05 -1.25 ~liter , with Indications of lightly 
decreasing consumption from age 3·10 days . Greenberg 
(1959), using the feeding technique of Deth ier and Rhoades 
(1954) fed 6·20 day old 111. c/um es lica males and fem ales 
solutions of sucrose and case in hydrolysate and found age 
had no effect on consumption. 
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Figure 2 . Consumption of paired O.1M sugar solutions by 

3 day old M. autumnalis males. 
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Figure 3. Consumption of O.1M sucrose by different aged 
M. autumnalis males. 
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DISCUSSION 

In general , M. autumnalis males consumed more O.lM 
sugar solution when pa!r ~ of sugars were fed than when 
single sugar solutions and water were paired . Greater 
amounts of maltose and sucrose were consumed when 
paired with glucose than when eithe r maltose or sucrose 
were fed paired wi th water. Perhaps male fa ce fly longevity 
could be ex tended in the laboratory if fed a combination 
of maltose, sucrose, and glu cose. 

Observations of our colony (fed a diet of sucrose, dried 
milk and blood) indicate male face flies begin mating at age 
5-8 days, the time when the most feeding on O.1 M sucrose 
sol ution occurred in our laboratory studies. 
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