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June Beetles or ' 

It 1:-' JI(I\\' pretty gl'lll'l'al 
CI>lIIJJI(lll 111-(1\\ ' 1l JIIIIC - IJCl'l1c, 
lllllllhers jn l\fay a11d JUl1e, 
\\ 'hiell d\\'ells u1ldergr()u1ld ; 
graills, fruits , and vegetahle 
these white gruhs, as arc ai 
., '( IU1lg 11urse r," trees, ]Jc sid 
Illlq (If (IU1Cr pla1lts. 

The adult 1Jeelles rallgT I 
kllgl1l. ; \ill'r appearing a l)( 
t(1 1)(' that (II dep():-.iting cgf 
\\'hitc gruhs Ir(IJlI these egg: 
rllllll<lillg's \\ ' illl plellty (If io 
tll(' IClllaks arc rcatlih' allr; 
clplurcd in traps, Tile dill 
alt rarlillg the heellcs her()] 
tllat the vcry grcat m,lj(')rit; 
Illl)St (I( the fcmales caughl 
al ready laid their eggs. 

\ 'cry mall)' species ()f JUll 
tile majority of our l\lichiga 
pldi()11 of the life-c\'Cle. \\ ' 
\\'illlllut exception, {t is Ilev( 
CC(} lltJlllic importance in l\Iicl 
<lver parts of four seasons 
de~trl1ctive species is three '\ 

] une-beetles are subject t; 
lll()re fungus diseases carry 
pr()tozoan disease also a{[e 
1>elieve that a bacterial disc 
rests. Birds dig them up, a1 
ing th e seasuns of the year 
the ground, shrews uncl oubtE 
are greedily devoured by po 
of insect parasite , and prcd; 
naturally follows that the (] 
] ul1c -he~Ues will constantly 
up" performcd by these var'i( 
among insect s, just as am011 
in districts where the popule: 
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1\ , 11. I' ETT I T 

It i!-> II(I\\, pretty gT11l'ra ll y kl1()\\' 1l ~ lllj()llg- ag ri culturi s t s th a t th e 
1..'11 111 11)\111 Iml\\ ' ll JI11IC - I)cdlc , \\"Ilich appears (Jccls i()llall y in such large 
llllllliler s ill l\Tay ([11<1 JU1le, is l1J e pare1lt o[ th c co mll1()n whitc-gruh 
\\'hich d\\'clls ulldcrgr()l11ld and which fee ds un th e foots of g rasses, 
graills, fruits, alld vq,;'ctahlcs. Crass sod is particularly attractivc to 
these whitc gruhs, as arc a lso co rn , s t rawhcrri es, potatocs, h ops, and 
.\'( IUllg' Ilursery tre('s, Desides the se plants , the g rul)s also fe ed on a 
11\l st ()f other plallt s. 

The a(lult l)ect1cs r([Il ,~'l' fnl ill iI;11 r all inch up Lo a\)()ut an inch in 
1<: 11 gt II . ,1 \ I' tt' r a pp ca r i I lg a l )( Ive gT{ IlI tHI. t Itei r cl! i d occ upa tiUll appears 
t(l be that {Jf dCjl()::,itillg cg),?,'s ill ~ui L a ld c \u ca Li{)ll s so that th e yo ung 
\\'\Iite g-rl1hs fr{11ll tll(' se cg'g-s ",i ll I)e <:slal>li s lt cd a mon g favnral)lc s ur 
j'tlltlldillg-S \\ ' itl! plellty ()f fo()t\ . . \ft('r t h e cg-gs are ()I1Ce di spo sed (Jf , 
tI ll' fe lll a\cs are 1'l'ad il y attracted t() l)ri g ht li g hts \\'h e r e th ey may lw 
ca pt ured in traps. The d()uht[ul value of trap s iur the purpose of 
a ttracting the hcctks bc.'C{) lll es ap pare lll al ()llCe wh e n \\'e co n s ider 
thal the very grcal lIlajorit y of indiv iduals captur ed ar c males , whil' 
IIH lsl o[ th e fcma les caughl in such traps arc "spent" ones which hav e 
al ready laid thcir eggs . 

\ 'ery mallY s pecies o[ JUlle-beetles arc f()und in th e U nitcd S tates; 
tile maj()rity o[ our l\lichigall species i'cquir c three yea r s for the co m 
pletioll of the life-c\'cle. \ Vllilc this rule d(}e ' l1()t h o ld invio lable and 
\\'iUwl1t exceptio n, {t is lleverlheless trtl C t ha l the spec ies of g r ea te st 
CC() IWlllic importance ill Mich igan. conf()rm to it. This tim e is divided 
()ver parls of [our season s but the tot~l timc required by our most 
destructive spccie s is three years. 

J ulle-beetles arc subject to attack by many natural enemies. 'Two or 
Illurc fungus disease.' carry off numbcrs of the larvae. One o r more 
pr()tuzoan diseases also affect the larvae, and there seems reason to 
helicve that a bacterial disease help s out in the destruction of these 
pests. Birds dig them up , and skunks feed freely on the la r vac. Dur
ing thc seasuns of the year \\'hen the larvae work near the surface of 
the ground, shre\\' s undoubtedly secure their quota. The adult beetles 
are greedi ly devourcd by poultry and by many wild birds. A number 
of insect parasites and predators regularly deplete their numbers. It 
t1aturally follows that the areas infcsted by a ny particular brood of 
June-beetles will constantly change. d u e to the proces s of "cleaning 
up" pcrfurmcd lJy these variu u s restrictive agcncies. Disease epidemics 
among insects, just as among humans. carry off the g r eatest numbers 
in districts \vhere the population of white-grubs is g reatest. 
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In the li ght of the foregoing di scussion, it naturally fo llows that 
there will be three ge neral broods o f June-beetles, each brood reappear
ing in the adult condition r egularl y at intervals of three years each. 
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Fig . I.-Known localities where brood C of June-beetle occurs. 

JUNE BEETLES C 

Thus, brood A appearecl in 
Brood B will appear in th e ~ 
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T hu s, brood A appear d in the adltlt condilio n in lh e Sprin g o f ]929. 
Brood B will appear in th e adull cond ition in 1930 :lnd Brood C in 1931. 
Furthermor e, th ese three sev er a l br oCl ds do nu t in r l' s l the sall1 e a r eas 
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Fig. 2.-Known localities where brood A of June-beet le occurs. 
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by any mean s, althollgll brCH)(ls C and J\ overlap. J t is intcn<1ed il l 
thi s bulletin t o designat e s u c h a r eas as a r e at pre'sent ].;: 11<>\\' 11 til 1)(' 
occupied by each of the several brood s }\ , n, and C. The acc()lllpallyillg' 
map of brood i\ shows th e areas o[ infcstati()l1 so far as \\'e h an' 1)(' ('1 1 
able t o o btain the111. Each dot s 11 o\\'s a locat ion \\"here 11l1111hlTS ()i 
June -beetle s hav e b een r ep o rted in the a dult co nditi o n in l lJ.2lJ. So 
fa r a s the s e r e cor d s are co rr c c t ,on e Jll aye x p c c t s (' r i () 11 S i 11 r l' S tat i ( ) n ~; 
of white gruhs in the sam e areas during 1930, at \\'hi ch ti111e the lan'at' 
from the eggs laiel in 19.29 will have produced h aH grown larvae w hi ch 
will feed o n the root s ()( vegetation a nd be espec ia lly t r u uhk s() lll C' in 
lanel that was in g rass sod during 1929. During 1931, t.he same districts 
may exp ect t o be called on t o e ndl1r e a shorter attack, one which \\" ill 
e nd by mid-summ e r and which will be brought a l)()ut hy the larval' ()f 

1930 completing the ir growth hefore tunneling down deeply a nd chang
ing t o pupae. These pupae of hrood i\ w ill in turn e m e r ge as a dul t 
h ee tles in 1932 a nd eve r y third year t.hereafter, until such t.ime a s 
the ir numbers are reduced to in s ig nifi cance by their natural el1('1111(' S 
Of by man's efforts. 

Th e map on page 4 sh ows the distribut.ion of hrood so far as at 
pres ent known . ]n brood C, the adults are clue in 1931 and an attack 
by the near ly d eve loped larya r i s clu e to occu r in the are:lS inclic:ltetl 
h y the map durin g the fir st half of th e s umm cr of l (nO. 

Brood 13 , clu e t o appear in the ad lllt c(J nditi on during' 1930, w011 1d 
appear to b e of comparatively littl e ;m]1()rlancein J\ I ichig:ll1. 0 11 r 
rec o rd . thu s far shO\v it s prese n ce in ()nly two w iel ely ~('parate( l 
counties. 

As stated e lsewh e r e, th e a r as occup ied hy the several broods of 
Jun e-be e tl es are co n s tantly changing, t.he heetles disappearing fro111 
nile area and appearing in (1cst rll c ti ve numbers in new dist.ricts . The n . 
too, t.her e are undoubt edly s m a ll a r eas sca tt e r ed all over the statl' 
where white-grubs a r e es t;hli sh ed locally. It i, earnest. ly de . ired that 
word of both local and widespread otttbrcal.::s be reported to the 1) (' 

partment of Entomology in order that maps 1ll:ly be kept up to (latc 
and their accuray constant ly improved. The fac t s desired arc: tl\(, 
OCCllrcnce of Jun e- be e tle s ill large numbers. the m()nth and the year of 
appearance, the pre se nc e of large nUlllhers o[ wh it e -g ruh s in t 11(' fic lel , 
wheth e r they ar e young o r fllll g rown . and w hdll er they C()n tinll e tl) 
work throllg'h th e entir e seas ()n or w() rk ()n ly f()r lhe first l1:llf 1)[ 111(' 
summer. 

AGRICULTURAL PRACT ICES UNFAVORABLE 
TO THE GRUBS 

vVherever it is practicahle t o pastllre hadly infes t ed fields w itll 1111-
ring r d hogs , during th e Sl1111111 e r , it i . l)(Jss ihl e to c le an 11]) tile land 
ve r y e ffectually . JTO()'~; are f()nd of \\·hit e gTu l)s and \\·ill r()()t t l1(' 111 
out when given th e oppo r tunit y. Tn h e Sll r e, this llwtl10d (';"1.111)(>1 1)(' 
e 111 ploy e cI ve ry g (' nlT a II .y hill. \\" 11 (' n (' \' e r i t ran.i t I dT l'I" sac h (' a p . e IT (' (' ,
tive m ea n s of tel1l]1()raril y r k:lrin g' Ih (' Janel ()f the i:H\'ar . . \nntlWf 
pra cti ce unf:lv(w:l ldc to jun e' Iw(' (l( ,s is til:! I ()f 1':111 1>1()\\' ing.!I' It w()u ld 

*J. ]. Da\' is, Farnlf'rs Bulletin No. f) -10, LT, S, D t- j1t. o f Ag ric111L11r , 

Jl NE DEETLES ( 

ap p ea r th at ahout the first 
Ilight oi t.he ad ul t beetle .', 
the pluugh lin e. Th is is a 
~x i s t ellce a nd , t.herefore dl 
to be effect iv e must be dOl 

(J tl! cr words, during the lat 
o[ October. During th e 
dl'sc~llc1 for the third t.im e 
to th e adult conditiull, they 
ran I)c turn ed up at this tin 
() rd ~r to he effec ti ve agani~ 
rlrst part of October durinf 
th e g rub , or at a n y tim e eli 
ced in g t.he appearanc e of tl 
ing, acco mpli s h e d a t the pr 
th e surface whe r e th ey cal 
(it h e r natural e n e mi es, ane 
\\'hite-gruh larvae are rath 
Ilandling at all well. For th 
is, to say th e least , v n y h el 

Of a ll land w h ich is lik e 
mediately fullowing those 
r (" gar d t' cr \V i t h III 0 s t s 11 S pic 
klrhor the~c g rub s . Pllre 
ire)111 g r ass or weeels are (; 
this reas()n, corn planted in 
than corn fo ll owin g gra. sy 

\V hit e-grnb s, o nc e t.h ey I: 
g( )ud tra v~lers a nd do n o t 
ciegree u( fac ility. The sp 
takes place at times wh en t 

Our J\T ichigan practice ( 
g r a in s, thus securin g ClOVE 
pract ice which cloes n ot let 
s in ce s n ch clover ancltilllotl 
I)('etlcs at egg- lay ing time. 

() n C e it i s est a b li s h e d tIl 
w hite-grub ., th e ques t ion il 
thne \\:ith a fair chance o[ e 
c()rn s h o uld 11 eye r be tl scd 
w ise tah()(l. Stra\\' h e rric ~~ ~ 
w il il less inj ll r y than 111 0S t r 

WHITE -GRUBS I 

Ne ith er golf links n()r h 
ml1n(' t( ) th e attacks oj w 
gr:l ssy are:1 S 11 s 11 a ll y frcl jl1 ~ 
i 11 C I ) 11 t rr.d I ill g t h c pe s t t h a 11 

field s . 
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a ppcar that ahout the first of Oct(}her o[ the season marked hy the 
fl ig ll t () [ th e a dtll t h e et les, the larvae desc e nd deeply, u Sll a ll y he lu \\' 
th e plough lin e. Th is is a lso tru e during the second season uf their 
(':,-: is ten ce and, therefore during the se tw o season s, pl()wing, in o rd er 
t() h e e ffect ive must be d o n e hefor ' th e g rub s descend t(} () deeply, in 
(j 1lt er wo rd s, during th e latter half o[ S 'ptember o r th c \Try fir s t part 
flf October. ] urin g th e third seaso n , h o\\'eve r, when th ' larva e 
d' sc cncl for th e third time a~ld jus t prior to pupation and the chang-l' 
tl) th ' a dult co nditi u n , they do not burro \v so deeply and J1lany u[ t1lelll 
fall I)c turn ed up at thi s tim e by th e plo\\' . It follows that pl () \\ ' in g, ill 
o rd e r to be e rf ec tiv e aganist white g rub s, ' llO nld h e completed hy til l' 

fi r s t par t 0 [ 0 c to I> e r clu r i n g t 11 e fl r s t t w () yea r s a [ th e de\' I () p m (' nt () f 
th e g rub , o r at any tim e durin g the third year , 'which is the (lne pre 
ced in g th e appearance of th e h ee tl es in th c adult winged lurm . 1 lll)\\'
ing, accompli s h ed at the proper tim e, turns up many of the laryae t() 
the s urface \\'here they can b e r each e d by birds, shr e\\'.'. s kunk s, and 
l it h er natural e n e mi es, and S0 111 e are c rush ed by th e plowing itse l f , 
\\ ' hite-grub larvae a r e rath e r t e nd e r creatures and do n ot s t and ruugh 
ll;L1ldling at a ll well. For these rea so n plowin g kill s m a n y 01 them and 
is, tn say th e least. ve r y h e lpful in r edn c in g th e ir llumbe r s. 

01 a ll bnd w hi ch is lik e ly t o harhor white-gruh s durin g years im -
111ediately following th ose o[ JU11 e-bc-ctlc ni g ht s, g r ass land is to h e 
r (' g a 1"< I e (r w it 11 111 () S t S n s pi c i () 11 • S t r a \\' b e rr y fl e Id s are a I s () I ike I y 1 I ) 

klrhor th ese g rub s. ]>llre s tand s oi c ldye r or alfalfa a nd rltld s in'c 
irlll1l g ra ss o r weeds arc far less lik e ly to harbo r th e gru l) s, :1nd, illr 
thi s r ca. on, corn planted in s nch fi e ld s is m o r e lik e ly t t) escl lH' injur,\ ' 
t han corn fo 11 0\V i n g o-ra s. y fi e ld s . 

'vVhite-grnbs, o nc e they hec o m e cstah li :.; hecl in cCTta i11 fiehls, a r c 110t 
,~' I )( ) el tr a vel e r s a 11 el d () 11 0 t s pre a cl 0 r 1ll i g rat e t o () th e r fi e Id s \\' i t 11 an ,\ 
cle g r ee o [ fac ilit y. The spreading to and th e invas io n of n C'\V areas 
tak es place at ti111 s whe n th e adu lt Jun e- b ee tle s arc on th e wing, 

O ur 1\1i chi gan practice o f sec-cl ing c Ln'er and tim()th y \\ ' i11l s mall 
g rain " thus securin g c love r and till1 0 th y follm\'C.'c! I> y tinl<lth y, is :1 

prac ti ce \yhicl1 cloC' not lend it se lf w e ll t o th e contro l of white -gr uhs 
~ in ce s ncll clover a nd tilll o llw fields are vc r\, like h ' t o h e se le c ted I)" tll{' 
I)cct les at egg-lay in g time, . ~. . 

Once it is es tahlish ed tlnt a g iven pi ece of lanel is infes t e d wi 111 
white-grubs, the (Illcst ion imm ed iately ar ises as t o what can he plantl'd 
1 h e r e wit h a I a ir c han c e () f (' S C ap j 11 g 1. 11 e r a \' age s u f t 1](' g r 11 I ) S, () I C () 11 r s (' . 
cor n sh o uld n eve r b u sed under s uch c()ndi ti (llls . P()tat()l' s ~tl'{ ' lik( '
\\ ' I S(, t abl)!). Stra\\ ' h C' rri(' ~; s tIfTe r sc \'el'{ ·I." 11I!t le g u1ll(' s 1)]'(.] l;1 1)l v (' '-) ('1.jJ' ' 

\\ ' illl le ss injllry than 111 0 s t o lher ('J"(lpS . 

WHITE-GRUBS IN LAWNS AND IN GOLF LINKS 

Ne i1h e r golf link s l1()r lawn s . g r as sy p;lrk s nnr h()l1l c\':.1.r rl s ;1rc 11ll 

mllll (' 1 () t 11 e ;1 it a c k s () I W 1-1 i t e - [IT 1I h s. J I I ) \ \ ' eye r , t 11 c (l \ \ ' 11<' r s (l I sue h 
p; r a~~y a r e ;1 S !1 '-'; L1 a ll y Ir r l jl1 S1ill rd in ex p end in g- 1I1 nrp r lTIl1'1 a nd (',· p en se 
in cUll trullin g- th e p cs t than Go e s th e fa rm e r in g r O\\' il1 (Y c 1' ()l" ~ in large 
fi e ld s . 
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Dr. B. R. Leech of the National BureJ.ll o( Entumology, has demon 
strated the value of arsenate of lead used as a so il dress ing in the C011 -

trol of the Japanese beetle, a pest that has so mew hat s imilar feed.ing 
habits to those of our common white-grubs. The treatment consI st s 
in broadcasting five pounds o f ordinary dry, powdered arsenate of lead 
mixed thoroughly with a bushel of slightly moistened sa nd ove r each 
thousand square feet of sod t o be prote ted. If thi s dress i11 g can be 
applied before the grass is grown and at a tim e when th ~ poison can 
be raked down into the so il t a depth of about ha lf an lllch , th e r e
sults are even mor e g ratify ing. However, the m ere broadcastin&" o f 
thi s poison on th e surface, from whence it may be washed down 1I1to 
the top layer o f so il, is sa id t o be fairly e ffec tiv ~.. Dr. ~eech i ss ~ es 
a warning that sod so treated must not be fertdlzed \\' lth anyth111g 
other than plain barnyard manure o r amm onium sulphate, o th er com
mercial fertilizer s seem to int erf er e with th e effi ciency of the treat-

Fig. 3.- Larva of June-beet le. 

ment. Furthermore, r ecent te st s would appear to have deye loped th e 
fact that such a treatm ent ·applied t o so il s more than slightly acid ill 
reaction or those containing a heavy content of or ganic matter , is likely 
to prove fatal to vegetation. Our o\\'n tests with various arsenicals 
used in this way have not yet progressed far enoug h t o warrant r eco m
mending them unrese rvedly. H ow ever , thu s far, our t es t s, mostly 
made in nurseries, appear to g ive promi se of bringin g about a control. 

CONTROL OF ADULT JUNE-BEETLE 

Besides the injury done by the white-grub s, it orten happ en ~ that 
the June-be etle s them selves becom e so numerous that they strIP the 
foliage from trees and .sometimes eve:l kill ~ree s outt~ i gl?t . T he ma 
jority of the beetles, dllrmg the egg lay lll g p~nod, remal11 111 the g round 
during the day time but leave the sod at night and oft en fly to oak s, 
maples , and other trees in the vicinity, w here they feed until nearly 
dawn. Sometime before sunri se they cease feed ing on the trees anJ 
hurry back to the so il , bury them selve s once m or e, and r es ume the 

JUNE BEETLES C 

duty of placing thrir eggs. 
may be protected l)y the 
appli ed as in nrch~ I'd sprayi1 
dry po\w1ered a r st' ll a lc of Ie 
is applied . The app licalin n 
rig usin g a hi g h pre SS llr e. 
o r cl r y p () \\' (IE' r C' dar S e 11 ate 0 

apply in the ordinary mann~ 

\ 

Fig.4.-Jun 

Brood A 
1929 adults 

1930 full season 
larval attack 

1931 short season 
larval a ttack 

1932 adult s 

1933 full season 
larval at tack 

1934 short season 
larval attack 

1935 adults 

1936 full season 
larval attack 
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duty of placing tllf ir ego's. Tree s " 'hi "h a r e a t ta cked by the bee tles 
rn a)' be pro t ec t ed hy th e app lica ti on o f e111 a r sen ical spray o r du st 
applied as in nrch:lrd spray in g o r dusting. U se t hree or four pounds o f 
dry powd er ed a r sena le o f lead t o each 100 ga ll on s of ,vat er if a spr ay 
is app l ied . Th e a ppli ca t if III sho u ld he m ade, if pos. ihle, w i th a pow er 
ri g us ing a hi g h press ure. If a dtl s t is to he e mployed. u se 10 pounds 
of d ry powd er ed a rsena t e of lead " 'ith 90 pounds o f hy drated lim e and 
app ly in the o r d inary manner. 

\ 
) 

Fig.4,-June-beetle (P h)'llophaga fusca ). 

CALENDAR 

Brood A Brood B Brood C 
1929 a dult s full sea son 

la rval a ttack 

1930 full season short season 
la r va l a ttack ad ult s larval attack 

1931 sh ort season adults 
la r va l a ttack 

1932 adults full season 
larval attack 

1933 full season sh ort season 
la r va l a tt ack adult s larval attack 

1934 sh ort season 
la r val a ttack adul ts 

1935 adult s full season 
larval attack 

1936 full season sh ort season 
larval a ttack adults larval attack 
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The d r partllll'llt carllL:s ti y s ,,ji ci t s rcc(lrd s "f th e occurrence (If ei th er 
J 1l1l e -ll cctic s III' \\'hile -gruhs found ill all )' part (If tIl C s tat e and a t a ll Y 
lililC . :-;('11<1 Sll l' l, n ' I)()rt s t(1 the \)('\l ~ lrtlllCllt o f Ellt()Il!(J]Ogy and if pos
~ il,J(' :-' Cllci;l till il() :\. or can (,') Jltaillill g' s:l!llplcs. always sla till g ju:-.t 1)() \V 
Il\rlltiflll till ' illsrds a r c alld th e C:\.;lct ]1)cl.ti(ll1 of their ()l'C tllTCIlCC, 

:--; lI c ll rep'lrl s \\' ill I)c ll seci a ~ a kls is fur perfectill g tlLlr s ur vcy and 
kC'l' llill g tI, C llJ;lpS up to (h lc . 

, \ddrc~s lcLtc rs allri packag cs tu 
1)( 'I';(I"tllll'llt ul l '~ ltlII1l11>l l' bY ' 
IVliclliga ll S ta le CC"1cgl', 
East Lall s ing, l\iicl1igan . 


