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FOREWORD

The prese't bulletin is a revisioT. gf lps.irrr Bulletin No. r32, pubrishe<rin Marclt, 1924, revised and iepurr1i..rr9a"i"_i,rrr, 1931 as speciar BuletinNo. 18-1. some additional mite rial lo; d.";' addecL u,.[ 
-rl-" 

slightchang'es have been made in control ,r.enst ier. This has seemed advis-abne, because of the introduction of o* ;;r;, into r\{icrrigan and alsoLrecause it Irecame llc'-essary to^.rirtt""t.i."a arsenate iriso far as it
}l.8"J;:ht;,t;":ir." in the ipinv' a'd dusts usecl to conirJ neia ;;*
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FOREWORD 

. I'b e present bulle.tin is a revis ion. of Special Bulle t in N o. 132, published 
11; :Ma r~h , ~924, revls.e? a nd republ.lshed in J uly, 1931 as Special Bulletin 
No. 18,). Some addI tIonal materI al has been added a nd some slio-ht 
chang es have been made in control measures. T hi s has seemed ad~is
a o te, ' ec~use of the in troduction of new pes t s into lVlichi o-an and also 
?ecau '~ It became n c':. essary to eliminate lead a r senate int:> so far as it 
IS possib le t o do so in t he sprays and dusts used t o control field crop 
and gardeu pest... 
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COMMON PESTS OF FIELD AND
GARDEN CROPS

Bv R. H. PETTIT

GRASSHOPPERS

IIelau,opltts f ernur-rubr'unt, J'[. atltwis, and Cannntla pellucida

Ttrrese three species of grasshoppers are ahvays to be for-urd in NIich-
igan. Sometimes onlv a ferv are present, but alrva\.s tl-rere are enottgh
to multipll- quickly rvhenever tl-re rveather procluces favorable conditions
or there is an absence of natural enemies. Their ability to destrov a
lvide variety o{ crops is too r,vell kr-rorvn to neecl commeut.

trn northern Michigan we find conditions just suitecl to their ueecls.
rvitl'r occasional resulting infestations o{ great size, follou,ed by periods
marked by almost negligible quantities of the pests. Large areas of
"u,.ild land." u'hich have not yet been brought uncler cttltivation, fttrnish
suitabie piaces for the hoppers to rlultiply cluring the prodttction of a
tt\\'ave ".

Tl-re grasshoppers uncler discussion lay their eggs irr the soil, choos-
ing sod 1and, rvherever it is to be founcl. E,ach female may deposit sev-
eral pods of eggs, each pod containing a score or nlore eggs. The eggs
hatch out in the spring and the hoppers live ancl FEE,D until fall. The
nunrber deposited in all acre of "slash" is alnrost unbelievable. The
writer has counted thousands to a square foot of socl.

If the grasshoppers are left to nature, their destructiorr is certaiu
enough. bnt usually too slorv to be of much aid to the {artler. E,veut-
ualll'. blister-beetles, rvhose larvae feed in the pods of eggs, u,'ill ltring
their number dou'n, and bee-flies (Bombylids) rvill do their share; also,
the tiny red mites r,vhich are founcl clinging near the bases of their u.ings
help to rveaken the hoppers. Besides these, hair-snakes appear ancl {eed
inside the body-cavity, resulting in the death o{ the grasshopper. In
fact, tirese hair-snakes perform a very valuable service in destroyiug
grasshoppers.* fn one recent outbreak o{ grasshclppers irr the Upper
Perrinsula of i\[ichigan a teacupful of grasshoppers vielded lialf a tea-
cupf ul of the tanglecl, threadlike hair-snakes. Wilcl birds, skttuks,
shier',,s, turkeys, arrd even fisl-r feed freely on the pests, ltut after all
the n.ork of tl-rese natnral control agents is too slou,. to help ver)r greatly
during periods of severe infestation.

It is 
- a rvell-knorvn fact that grasshoppers like salt-r' deposits. A

sweat-grimed jumper or srveater is likely to be eateu if left in the
harvesi fielcl for any length of time, and hoppers rvill g'11a\\' salty binder-
t'uvine and fork-llanclles u'here perspiration has clriecl.

U n' t ur.r. pt w b i I irt e a t tt,.r.

COMMON PESTS OF FIELD AND 
GARDEN CROPS 

By R. H. PETTIT 

GRASSHOPPERS 

.II elanoplus fe 11lur-rubrIlm
J 

JI. a tlalliS
J 

alld C aJIL'Ilula pellllcida 

These three species of grasshoppers a r e always t o be found in l\Iich
igan. ometimes only a few are present, but abyays there are enough 
to multiply quickl y whenever th e w ea th er produces favorable conditions 
or there is an abse nce of natural enemi es. Their ability to destroy a 
wide var iety of crops is t oo well kn own t o nee d cOlllmel{t. -

In north ern l\1ichigan \v e find conditions just suit ed to their needs . 
\\'ith occas ional r es ultin g infestations of great size, followed by periods 
marked by almost negligible quantities of the pes t s. Large areas of 
"wild land." which have not yet been brought und er cultivation. furnish 
suitable places for th e h opper s t o multiply during th e production of a 
'",vave". 

The grasshoppers under discuss ion lay the ir eggs in the so il. choos
ing sod land , wherever it is t o be found. E ach femal e may deposit sev
e ral pods of eggs, each pod containing a sco re or m o re eggs. The eggs 
hatch out in the spring and the hoppers live and FEED until fall. The 
number depos ited in an acre of "slash" is almost unb elievable. The 
writer has counted thousands t o a square foot of sod. 

If the grasshoppers are left to nature, their de structi on is certain 
enough. but usually t oo slow t o be of much aid to the farmer. Event
ually. b li st er-bee tl es, whose larvae feed in the pod s of eggs . \\' ill bring 
their n umbe r down, and bee-flies (Bombylids) will do their share; also, 
the tiny red mites which are fonnd clinging near the has es o f their wings 
help to weaken th e h opper s. Besides the se, hair-snakes appear and feerl 
in ide th e body-cavity, resulting in the death of the grasshopper. In 
fact. these hair-snake s perform a very valuable service in destroying 
grasshoppers.* In on e recent outbreak of grasshoppe r s in th e u pper 
Peninsula of l\I ichigan a teacupful of grasshoppers yi eld ed half a t ea
cupful of the tangled , thread li k e ha ir-snakes. \Vild b ird s, skunks, 
shre\\'s, turkeys, and even fish feed fr ee ly on th e pes t s , but after all 
the \\'o rk of these natural control agents is too s lo\\' t o h elp very greatly 
during pe ri ods of severe infestation. 

It is a well-known fact that grasshoppers like salty deposits. A 
sweat -grimed jumper or sweater is likely to be eaten if left in the 
han-est field for any length of time, and hoppers will gnaw salty binder
twine and fo rk-handles \\·here perspiration ha s dried. 

*A1clanopllls bilil1 ca llf.s. 
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T'he aclclition of the arseuic 
1

is reclr-rirecl. This rvill make a
containing eight pouncls of :
the solutiou constantly rvhile

In preparing the bait for
pounds of bran rvith the follo

1 cluart of the honre-n
5 pouncls of comrnon s

2 gallons cheap rnolasr
Abotrt 10 gallons of
Stir in 3 ounces oi lr

r\11 of these baits are appli,
of tire moist bran to the acrr
of the clav and scattered so
ou the surface of the soi1. Ii
attract u'ilcl l;ircls ancl poultr
numpl- bait is almost sure to
the soil l-retu'een the plants.

Bait preirared accorcling to
it is almost sure to u,ork ev,
trroppe r s to die irnmecliately al
or evelr a nteek, may elapse
death of the grasshopper. Ir
insects stop feeding once tl-re

trrarnr encls rvith the taking oi

Grasshopper control in min
tinres happens that grasshopg
p'ro\\'ll f or seed ; iu stich case
thc grorrrrrl to attract grass
prohibitecl. The hoppers cau l

br. dusting u.ith arsenate of
ened {relcls just before the attr
ing tl"re fielcls rvith a dust co
ancl 90 per ceut of h1'clrated
course, lre kelrt a\\'a)- frottt
Fields of fresh miut in thc vi
gir-en adecluate protectiorr in

It is therefore, a-g-oocl practice to aclcl a little salt (not too nrrrcli) to
llran, poison it, atrcl broaclcast it cluring the heat of tie clay rvhere'the
pests can fincl it in their u'anclerings. ln orcler to make this bait lrore
attractive, adcl a little aml'1 acetatE lbanana oil) ancl a little rnolasses,
lloth of n'l-rich pa1' for thernselves in'nraking the bait llore effective.

OId Formula
I'[ix verr. thorotrghll'

1 lrushel of bran
f gallon of clieap nrolasses

'\ litt1e u'ater
1 llottrtcl u'hite arscnic (not arsenzrte oi leacl nor arselrate ,-rf

calcium)
or-1 porrn<l paris-grcen

1 scant ltouncl salt
\\-hen thorotrghlt. trti-ecl. stir in enough anr1,l acetate fbanana

oill to scent tlje ntass slightly-altout Iu,o .rr three or11rces, at
nrost.

ljait prellarecl accorcling to this formnla is :urcl has been in comnron
tlse for Years. ^it is trorr: regalclecl as the stanclarcl killing ageltt tor-
grasshopllers. Stt<'cess .lepenis on several factors but ffrore than anv-
thing else otr the thoroug-l-rness u'ith rvl'ricl"r the mixture is stirrecl. A
per.fectllr prcl)aretl hait u:onlcl be so intimately mixecl that each flake
of bran n'ortlcl cltll a- tin1. particle of arsenic,-besicles its quota of salt
ancl molasses, rvhich latter -rvould be clissolvecl in the .u"t.r. usecl to
tnoisteu the utass. It is not so easy as one might think to accortrplish
this encl. ancl. thcrefore, n'e fincl the foilou'ing Jormula vastlr' superi.,l"
to the olte first given ; sincc in this improvdd formula onlv ruil, ir-r-
greclients are trsecl as u'il1 clissoh.'e in thc u'ater. Moisten the lrrarr u'itla
the u':tter u'hich carries all the other ir-rgreclicnts except the banairaoil- It is advisablc to preparc home-macle"arsenite of scicla in aclvance
Irr- clis.solving n'hite arsenic ancl carrstic soda (ly") togetl-rer in u-ater;
store it atvar-, :ir-icl use it nhcn the tinre conles.

Improved Formula for Grasshopper Bait
HOTT]]-X,[ADE ARSI'NITE OF' SOD:\

Soilirrnt arsctrite cont-aining eight pouncls of u,hite arsenic per salXon
is nracle accorcling to the follou,ir-rg fornrnla :

\\rater (68 pouncls) B% gallons
Caustic Sotla or Lve 32' irotrnrls\\,Ihite Arsenic ..... 100 poun,ls

Use a tttb or ltarrel that rvill have a ca1>acitv of at le:rst 15 galions.
II.easure eight a.trd one-half gallons of ro'aicr an<l pour into the barrel.
Dissolve in the rv:rtcr 32_ pci.rrncls of caustic socla or lye (the orclinary
horrsehold g'rade of l,ve obtairrecl irr grocerv stores). When the 11,e clis-
solves, it wiil be troticecl that the rvater ltecomes \\,,arm. After all the
lye is clissolvecl, stir irr thc: porvclerccl rvhite arsenic a little at a tirne, as
fast as it is rlissolvecl, trntil the jCO pcruncls of arsenic has been aclcled.

I
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It i therefo r e, a good practice to add a little salt ( not too much ) t o 
bran, po ison it, a nd broadcast it dur ing the heat of the day where the 
pest s can find it in their wanderings. In o rd e r to make thi s bait more 
a ttractive. add a little amyl aceta t e (banana o il ) and a littl e molasse. , 
both o f \ \'hich pay for themselve s in making th e hait m o r e effectiv e. 

Old Formula 
)'fix ve ry tho rough Iy 

1 bushel o f bran 
o ga ll o n of cheap molas ses 

A littl e \\-ater 
1 po Ull d \\" h it ear sen i c ( not a r sell ate 0 ( ] e a cl n o r a r s e 11 at e OJ £ 

calcium ) 
or- 1 pound paris-gree n 

1 :: ca nt pOllnd salt 

\ Yhen th o rough] y 111 ixed. s ti rill enough am)" 1 acetate (banana 
u il ) to scent the mass sl ig htly- about t\\"o or three OUll ces , a t 
mo t. 

Bait prepared according t o thi s form ul a is and has been in com111 o n 
use fo r years. It is n ow regarded as the standard killing agent fo r 
g ras sho pper s. S uccess depend s o n sev eral factors but m o r e than any
th in g els e o n the thoroughness \\"ith \vhich the mixture is st irr ed. _-\ 
pe rfectly prepar ed bait would be so intimately mixed that each flake 
o f hran w o uld carry a tin y particle of arsen ic, be side s its quota of salt 
and mola sses, \\"hich latter would be dissolved in the \vat er used t o 
mo ist en th e ma ss. It is not so easy as one might think t o accomplish 
this end. a nd. therdor e, \\"C find the following formula vast ly ~ uperi or 
t o the one fir s t g iven; s ince in this improved formu la o nly such in 
gred ient s a r e u sed as \\"ill di s olve in the water. Moisten the bran \\"ith 
the \\"ater which ca rries all the o ther ingredient s except the banana 
(l il. It is adv isahl e to p r epare h o me-made arse nite o f soda in a ch-anc e 
by d issolving \\"hite arsenic and canstic soda ( lye) together in wate r ; 
sture it a\\"ay, and u se it w Il e n the tim e comes . 

Improv ed F ormula for Grasshop'per Bait 

H01IE-l\ [ADE ARSENITE OF SODl\ 

Sodi um arsenite containing e ight pound s of \\"bite arsel11c per g all on 
lS made acco rding to the follow in g formula: 

\Ya t e r (68 pounds) ....................... . . . 80 gallon -
Caust ic Soda or Lye .... .. ...... .... .. ...... . 
\Yhite _\r se nic .. -... . .. . .. .. .. . .. .......... . . 

32 poun d:--
100 p o und. 

ese a tub o r barr el that will have a capacity of at least] 5 gallons . 
),[easure eig-ht and one-half gallon s of water a nd pour into the b arre l. 
D is solve in th e water 32 pounds of caustic soda or lye ( the o rdinary 
house hold grade 0 f 1ye oh tain ed ill g r ocery stores). vVhen the lye dis
solves . it wi ll he noticed that the water becomes warm. After all the 
lye is dissolved . St il- in the pmvderccl wh it e arsen ic a little at a time, a 
fast as it is dissolved, until the 100 pounds of ar enic has been add ed . 
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The addi tion of the ar senic I 
is required. This will make a 
co ntaining e ight pound s o f z 
the so lutio n constantly while 

In prepa rin g th e bait for 
pounds of bran with the folIo 

1 quart of the home-IT 
5 pounds of common ~ 
2 gallons cheap 111 0 1 as~ 

About 10 gallon s of 
S tir in 3 ounces of b 

All of these baits are appli, 
o f t h e m o ist bran to the ac1'( 
o f the day and scatte red so 
o n the ' u~-face of the so il. If 
attract \\"ild b ird s and pOllltr 
lumpy bait is a lmos t sure to 
the so il between the plants. 

Ba it prepar ed accord ing to 
it is almost sure t o \\' o rk eVI 
hoppe r s t o die immediately a1 
o r eyen a \y ee k , may elapse 
death of the grasshopper. 1-
insec t t op feeding once th e 
ha rm ends with the taking of 

Grasshopper control in min 
t im es happen that g rasshoPl: 
OTo \\"n for seed; in such ca e 
t h e ground to attract g rass. 
prohibited. The h oppers can. I 
by d u st ing with a r senate ot 
e ned fie ld just befo r e the att. 
ing the field s with a dust co 
a nd 90 per cent of hydrat ed 
c ou rs e, be k ept away from 
Fields ot fresh mint in the vi 
g i\Oe n adequate protection in 
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T6e aclciitior-r of the arsenic generates nrore heat atrd uo exteruztl heat

ir ."q"lt.A. This rvill make a"bout 12% gallons of a thick, s1'rupy liquid,
;;;i;ili"g eight pouncls of arsenic feig'allor.r. It !s_ 

importarrt to stir
tl-re solutiin ionstbntly rvhile the arsenic is being _aclded.- 

iJ irr:.pori,rg the bait for tlse in killing grasshol)Pers, nroistetr 100

proun.is oi bran with the follorving mixture.

1 cluart of the home-nrade arseuite of socler, as clescrilrecl

5 pouncls of comtnriu salt
2 gallons cheaP rnolasses

Altout 10 gallons of rvater
Stir in 3 oirnces of bauana oil

All of tfiese baits arc appliecl by broaclcastitig, trsing. alrottt 10-pourlds

of the moist bran to the o.t.. Tirey should be applied during the heat

;i ih; .1"-.. a,l.I scatterecl so that they rvill brea\.tp finely.aucl reurairt

o' the .,ri-fo.. of the soil. If allo'uveci to spr"ad in ltttnps, tl-re bait- rlral-

attract q.ilcl l;irds ancl poultry, and if allorved to settle orr the-plarrts.
i*p, bait is almost suie to burn t1"ren-r. Therefore, scatter the bait on

the soil betrveen the Plants.
Bait prelror.J accorcling to the impro-ved fortnula is superior in that

it is alrirort ..tt" to 'nvork every tirne. Do uot, ltou'ev.er, expect grass-

l'rtpp.t r to die immecliately a{ter f eecling on tl're bait, since several da1- s,

orl'&.,r n.,,..k, may elalise betu,eer-r t[e eating of the poisou and the

cleath of t6e ginrrt-rfpp"i. It is an invariable r ule, hou'ever, that the

iir*I. rtop f&Ji"t dt;" they get_ a.little.of the bait. Their pon-er ior
har.'r e'ds'rvit6 th! takirrg of tlie bait, ancl they die after a ferv clavs-

Grasshopper control in mint fields and in alfalfa seed fields-It sorlle-

ti'res happe,ls tt-t"i grr.shoppers attack tniut fields and fields of alfalfa
gr-,r:,r forl seecl;in s-uch."i"r the use_.of poison ltrau bait sprir-rkled on

ili. gror,l.1 to attract grasshoppers.. living.irr- the tops is, oi cortrse'

nr..rrirrit..i.: ln" hoppers"can-be^ic.aclily checked, horvever, in such cases

i;)-";i;;i-g r,ritt-t ar'#nate of calcium arouncl thc_ eclges.of the tl-rreat-

;ir"J fielclJ just before the attack is made, or to a lesse r clegree by dust-
ir;;1h" fie iclt rvith a clust containin_g. 10. per ceut of calcittrn arsetrate

,ria 90 per cerrt oi tl1'at-oted lime. '|lle lrav from sttch fielcls urttst' of

.niirr", 't,," kept ".u"y 
fronl livestock, attil should lle -plon'ecl uucler'

trielcls'oi fresli rnint in thc vicinity of recentl-r- ctrt-over latr<l have llcett

given adeclttate protection in tl-ris \\'a)-'
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The add iti on of the arsenic ge ne ra tes more hea t and no exte rnal heat 
i requ ired. This will mal-:e a bout 12.1'i gallon of a thick, yrupy liquid, 
conta ining eig ht pounds of arsenic per o'a llon. It is important to stir 
the olution constant ly while the arsenic is being added. 

In prepa rin g th e bait for us e in killin g g ra sshoppe rs, moisten 100 
pound of bran with the following mix tur e. 

1 quart of th e hom e-made arsenite of oda . a . de~crihed 
5 po unds of coml11on sa lt 
2 ga llons cheap m ola sses 

£\ bout 10 gallons of water 
tir in 3 ounces of banana oil 

L\l1 of t hese baits arc applied by broadcasting. u sin g about 10 pound' 
of the moi .. t bran t o the acre. They should be applied during the heat 
of the day a nd sca tt ered so that th ey will brea k up finely and remain 
on the 'urface of the so il. If allowed t o sp r ead in lump. , the bait may 
att ract wild birds and poultry, and i f allowed to se ttle on th e planb. 
lumpy bait is a lmost nr e to burn them. T her efo r e, ca tte r the ba it on 
the su il bet\\'een the plants. 

Ba it prepared acco rding to th e improved fo rmula is superior in that 
it is a lmo t sure to w ork eve ry time, Do 11 0t , ho\\'e\' er , expect g rass
hoppe r ' to d ie immediat ely a [t er feed ing on the ba it , ' ince seve ral days, 
or e\'en a \\'eek, may elapse betw een th e ea ting of the poison and the 
death of t he g rasshopper. It is a n inva riable rul e, ho\\'eve r, that the 
in ect top feed ing o l1 ce th ey get a little of the bait, Their po\\'er for 
harm ends with th e taking of the bait , and they die a ft er a few day. 

Grasshopper control in mint fields and in alfalfa seed fields- It somc
times happen that g rasshoppe r s a ttack mint fields a nd field s of a lfalfa 
gro\\'n for eed; in such cases the use of poison bran bait sp rinkl ed on 
the ground to att ract g ra sshoppers living in the tops is, 0 [ cour e. 
proh ibited. The hoppers can be r eadily ch eck ed, however, in such cases 
by dusting with a rsenat e of calcium around the edges of t he threat
ened fie lds just before the attack is made, or to a les. r degree by dust
in o' the field.' with a dust conta ining 10 per cent of calcium a rsenate 
and 90 per cent of hyd ra ted lim e, The hay fro111 such fields must. of 
cn urse , be kept away f rom livestock, a nd should be plO\\'ed under. 
Fields o[ fresh mint in t he vicinity of recenth' cut-m'er land ha \'e becn 
gi \'en adequate protection in thi s ~\'ay. -
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BLISTER-BEETLES

Oicl-fashionecl potato-beetle (Eficauta z,ittuta.)
,{sh-grav blister-beetle (X,[acrobosis utticolor)
Lllack blister-beetle (Eficou,ta fcnns\lvonica)
llarginecl blister-beetle ( E ficauta nmrginato )

\\tc h:ive irr Xlichigatr fotrr conllnon kincls oi lrlister-lrcctles; thr' ri:11-
gra)', thc tnargincrl. the lrlack, ancl the stripecl or olcl-fasirioncrl l),t;11,,-
tr,rcetie. r\11 of thenr fcc<l on the beet ancl on various other plants. -lhcv

secll'L to ltrefer rrrenrbcrs lt thc
cIover f anriIr'-sn-ect clrivcr,
vetcircs, etc.-s'hich ther- attaclt
ilurirrg the latter helf ,,f 

-Ttri.' 
and

August. 'fhe black spccies is fountl
in e-reat nunrl;ers, la.te in the sea-
so1r. o1r golclen rod.

l-irc a1)1)earalrce of the biistcr-
Jrectle is shou.n in Fig. 1. It is 1r,ng
ancl slcncler, has graceful legs ancl
forrr, ar-rcl is a iittle rnore than half
:In inch in lerrgth. 'f hcsc f lur
species cliff cr rnarkedh, in cc)1or.
1'he ollc figtrrecl is knou'n as the
oicl-fashionecl potato-lteetie. Jte-
catlse of its u'ell-knou'r-r 1r-rr-e f t.rr

Fig. 1. Olcl-fashionccl potato-bcetlc,
enlarged.

that plant. It is stripccl, \'e1lou,
the black ancl grcr. specics look
for thc color, :rnci the nrarginecl
of the u,ir-tg-covers ere)/. Thel'

ancl black, u'ith black lcgs. .l'h,,.c or
very nrnch like the stripecl one e-rcept
lrcetle is <leacl black u,itl-r thr: nuLrgins

all eat the ioliage of lrcets u'hcn arlult,

Fig. 2. Margined blister-beetle.

' (r-OI[I{ON PESTS C

30 eggs, nrakes it possible for
to the contcnts of the pods 1

not eaten, fermentation ancl t
is sure to follou'. Frorn this
attain its maturity only at tlr
bcetles, thcn, are orlr friends
but, lest u'e be overruu by tl
often desirable to get rid of

Remedy: Ilefore the clar.s
forefathers, u'hen the lrectles
ing them u'itl-r the brauchcs ,

then to bnrn them up. A clur

ot the same n ill clispose of t

PLANT

I'lant-lice arc tinr-, fragile c
pests depcncl on their fccund
stant inroads macle on them
arc alrnost inca.pable of esca
ments are so cleiil;eratc. ltr-rt
'fhe1. are immune to all ordin
tact spralis ancl dusts alone
priced. I-'lant-lice srrck the jr
petretrate throrrgh anv surfac,
and in many inst:Lnces tlie n
Iorvecl by restrlts or-rt of all prr
or to that resulting from the 1

just as if somc toxin hacl lteer:
tion of abnormal growth or tc

Sorrrc oI thesc irrsects carr'
srrclr as nrosaic tliseascs arrrl
the virus of the disease clinr
ancl being introclucecl into hel
importar-rce of the control ol
\ve may nonr regard them as
sects u'hosc attacks are direc

Plant-lice occur on n-rany pl
and on shrubs, ornamentals, a

treated bv spral.s of nicotine,
ing rvith nicotine dtists. Som,
coats, and strch forms are nat
having naked boclies.

Thc spray most commonly r

living orrt of dools is 40 per
leave a fairly permanent, pois
lettuce, spinacl-r, or other plan
the leaves are to be used as f<

volatile nicotine, u'hich evapc
else use one of the non-pois<
or orle of the pyrethrum extr

ancl oitcn carlse serions clamage.
Onc rvorcl jn exteutt:ttion lre{ore pr()lrotrt'rcing sentencc ,,f rltath ()n

these stnall malefzLctors. Their 1:Lrvzrl stagcs, in all otir con11r1(,n >pecics,
except the stecl-Jrlrre ()lres, are passecl in clevouring thc erggs,ri gress-
l-roppers. In fact, thc vortt-rg blister-beeties of this group :rre not lirrciu-ir
to feecl ou anl'thir-rg else. llhe fact that the cggs of grasshoi)pcrs are
laicl in pocls etrclosecl itt u'a"ter-tight s1-re11s, ;urcl containine' I'ronl l0 to
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BLISTER-BEETLES 

O ld-fashioned potato-beetle (E picallta vittata) 
A.sh-gray blister-beetle (lv! acrobasis 11m'color) 
Black bli ster-beetle (E picauta pC7171sylvaJlica) 
::\Iargined bl ister-beetle (E p1'cauta margil1ata) 

\Ye have in :;\Iichigan four common kinds of blister-heetles; the a :-, h
gray, the margined. the black, and the striped or old-fashioll ed pl1 t a to
beetle, j\ll of them feed on the beet and on various other plant:-. , T h e."

Fig, 1. Old-fashioncd potato-bcetlc, 
enlarged, 

eem to prefer members of th e 
c 1 0 v e r f ami 1 y- s"\\'eet cl over , 
vetches. etc.- "\\'h-ich the"\- a:tack 
during the latter hal[ of ) ul~\ and 
!\ugust. The black species is found 
in great numbers, late in the sea
so n. o n golden rod, 

The appearance 0 f the hli:-;tcr
beetle is shmn1 in :rig, 1. J t is long 
and slender, ha s graceful legs an d 
form, and is a little more than ha lf 
an inch in length. The::- e To ur 
spec ies differ markedly in color. 
The one figured is kno"\\"!1 a s the 
o ld -fash ioned potato-beetle. be-
cause of its well-knm\"J1 lcl'.' e fo r 

that plant. It is striped, yellow and hlack, with black legs, '1'h(l:,e o f 
the black and g r ey spec ies look very much like the striped Olle e:-;:cept 
for the color, and the margined hectle is dead black with the margins 
of the wing-covers grey, They all eat the foliage of beets \\'hell ad ult , 
and often cause serious damage. 

One word in e:-;:ten uation before pronouncing sentence of clea th on 
these small malefactors, Their larval stages. in all our COllllllon speci es, 
except the steel-blue ones, are passed in devouring the eggs ()f grass
hoppers, In fact. the young blister-beetles of this group are not knO\\'n 
to feed on anything clse . The fact that the eggs of grasshoppers are 
laid in pocls enclos ed in water-tight shells, and containing fr o111 20 to 

Fig. 2. Margined blister-beetle. 

C01Ilvl0N PESTS C 

30 eggs, makes it possible fO! 
to the contents of the pods 1 
not eaten, fermentation and t 
is sure to follO\\". From this 
attain its maturity only at th, 
beetles, then, are our friends 
but, lest we be overrun by t1 
often desirable to get rid of 

Rem edy: Before the clays 
forcfa thers, ",hen the heetles 
ing them with the branches l 
then to burn them up. A dw 
of the same \yill dispose of t 

PLANT 

Plant-lice are tiny, fragile c 
pest depend on their fecund 
stant inroads made on thel11 
are almost incapable of esca 
ments are so deliberate, but 
They are immune to all ordin 
tact sprays and dusts alone 
priced. Plant-lice sllck the jt 
penetrate through any sur[ac, 
and in many instances the 11 

lowed by results out of all pre 
or to tba t resulting from the 1 
ju st as if some toxin had beer 
tion of abnormal growth or tc 

Some of these insects ca rr' 
snch as mosaic diseases and' 
the virus of the disease c1in! 
and being introduced into he; 
importance of the control oj 
we may now regard them a~ 
sects whose attacks are direc 

Plant-lice occur on many pI 
and on shrubs, ornamentals, a 
treated by sprays of nicotine, 
ing with nicotine dusts, SO I11 ' 
coats, and such forms are nat 
having naked bodies. 

The spray most commonly 1 

living out of doors is 40 per 
leave a fairly permanent, pois 
lettnce, spinach, or other plan 
the leaves are to be used as f( 
volatile nicotine, "\yhich evapc 
else use one of the non-poise 
or one of tbe pyrethrum ext] 



T

COX{ I{ON PESTS OF FIEI-D AND CAITDEN CIi()i'S 1:

30 eggs, nrakes it possible for the beetlcs t'o clo a great clcaX t,f tlatrlate
to tfie contents of-the pocls by clevor-rring part o{ thc cggs. trf al] al"c'
not eaten, fermentation^ancl the consequent loss of the rest on ttrlc hatclr
is sure to follorv. From this u.e see that it is possible for tirc L-rt-ct,[e- to:
attain its maturitl' oult at the e-\pense of rnany grasshoppcr ('ggs. -[ile

bectles, then, are onr friencis ii tliey occtlr in anything like nrtrcicratit-r"c,
but, lest u,e be overrun lty these riell-meaning brtt httngr-r altrit's, ii is
often clesirable to get rid of thenr.

Remedy: Before the c[a1,s of paris-grecn, it u,as the ct1st,.,ttt ,][ t tli'
forefathers, u.hen the lrccties carire in ilroves, tri clrivc thettt, hr irrltsir-
ing thenr u,ith tl-rc ltranchcs of trecs. into rviu(lrou,'s of !r1' str:ln', ;.lt(i
th"en to burn them up. A clusting n,ith arsenate oi calcitrtil e,r;r spraf'
of the sarre rvill dispose of thc lreetlers.

PLANT LICE IN GENERAL

I'lant-licc are tinr-. iragile crcatnre s u'ith lro<licrs c:Lsi1-r crttslir''l. 1-ltclsc

pcsts clepencl on their fccunciity to replace the inrlivitlrr:t1s i,ist lrv ctrll-
itant inroacls maclc on thcm bl. nzrtural ernenrics ancl lrr- tlis('llsc. -lltcy

are almost incapablc of escapir-rg disaster by flight, sitrcc tirt'ir rtlt,\'tt'
ments are so clclilteratc, brrt at the sanre tirne they arc s(.r'i(rt1s pr'sIs,
They are imrlrrne to all ordinary stornacl-r poisons ttsecl :rS si)rir\ :. (-, ri'L-

tact spra).s ancl clrrsts alone provc:rclec1uatc, ancl thcsc [rrc;111 1tit1r-

priccd. I'lant-lice suck the jtrices fronr plants by meatrs oI lrr'aks ii:at
penetrate throttgh au1' sttrlacc-coatittg u,hich utay bc spreacl t)fi 11 1)iil11t,
ancl in many instances tlie making of tirerse fcccling lrtttrctttrt's is i,r1*
lorvecl by results orrt of all proportion to the mechanical inittrv irrtiictt'tl,
or to that resnlting from the loss of the plar-rt juiccs. 'lhe plarrt t-t's1-rir11il5
just as if sorne toxin l-racl ltecn injectecl, leading somctitlcs t() a sti1rtl1trlt-
tion of abnormal grorvth or to a stunting or evcn to the clcatli t-,i tisstte:

Some of thesc jnsects crrrrv the infections of various plarrt tliscascs,
such as mosaic diseascs ancl blights, frorr-r cliseasccl to health_r tr)ir11rts,
tl-re virus of the clisease clinging to the neccllc-like beaks t,t thcr licc
and being introcluced into healthy plants as thc result of ieetlirrg. l-tic'
itlportance of tl-re control of plant-lice is, thcrefore, cniraricctl. siricer
\vc may now regarcl thcrrr as carriers of plant cliseases as n-citr as in-
sects u.hose attacks are directly injurious.

Plant-lice occur on many plants. Tliose on most of our garticn p'[unts
and on shmbs, ornamelrtals, ancl greenhouse plants ma1,' bc silcccssirrillr
treated by spr a1.s of nicotine, clerrisol, pyrethr um cxtracts, t-r1 hv o-iust-
ing rvith nicotine clusts. Some species are protectecl by n'oolv (-|n- \\'axy
coats, and such fcrrnrs are tratttraily more resistant to sprar-s thali tirtisc
havir-rg naked boclies.

The spray n-rost commonly usecl at the present time agairrst plant-iicc
living out of doors is 40 per cent nicotine sulphate. It clocs. i.rtrn-cvcr",
leave a fairly permanent, poisollotls resiclue, ancl it is r"rot to i-rc trst'd olr
lettrrce, spinach, or other plants having an extensive leaf strrfacc, rvht'rc
the leaves are to be used as foocl. In such cases, substitute thc straight
volatile nicotine, u'hich evaporates, leaving no appreciable rcsit"true; (rr
else use one of the non-poisonotts contact insecticicles, sucXl as rlcrris
or one of the pyrethrum extracts.

COMMON PESTS OF FIELD AND GAH_DEN Cl\UPS 

30 eggs, makes it possible for the beetles to do a great deal of dam<1ge 
to th e contents of the pods by devouring part of the eggs. If all arc , 
not ea ten, fermentation and the consequent loss o f the re st of the ba eh , 
is sure to follow. From this we ee that it is possible for the beetle 10: 
attain its maturity only at the expense of many grasshopper eggs. - h e 
beetles, then, are our friends if they occur in anything like modera tion, 
but, lest we be overrun by th ese well-meaning but hungry allies, 't is 
often desirable to get rid of them. 

Remedy : Defore th e days of paris-green, it was the cust Cllll n f (q l1~ 
fo refathe r s, \\"hen the heetles cam e in droves, t o drive them, hy )rllsh~ 
ing them w ith the branches of trees. into windrows of d r :' str;l\\", an(~ 
then to burn them up . A dusting \\"ith arsenate oi calcium 0 - a ~pr ~ y' 
of the same \\- ill dispose of the beetles. 

PLANT LICE IN GENERAL 

Plant-lice are tiny, f rag ile creatures with bodie s eas ily rru:--hc\1. r.lc'se 
pests depend on their fecundity to r eplace the individuals lu :-- t hy con· , 
stant inroads made on them by natural enemie s and hy disl'a ~l· . They 
are almost incapable of escaping di sa ste r by flight , s ince their ll1t)VC~ 
ments are so deliberate , but at the same time they arc :::;eril)llS pes s . 
They are immune to all o rdinary st omach poisons used as spra ys. CUll
tact sprays and dusts alone prove adequate, and these ;ne all hi gh
priced. Plant-lice s llck th e juices from plants by m ean s nl lwak::; tha t 
penetrate through any surface -coating which may be spread on a plaut, 
and in many instances the making of the se feeding puncture. is f )]
lowed by r esult s o ut of all proportion to the mechanical injury int1ictcd , 
o r to that r esulting from the loss of the plant juices. The plant responds 
just as if some toxin had been injected , leading sometim es to a stimula
tion of abnormal growth or to a s tunting or even to the dea tIl oi tissne. 

Some of thes e in sect s carry the infection s of various plan t diseases, 
such as m osaic diseases and blights , from diseased t o h ealth.'- plants, 
the virus of the disease clinging t o the needle-like beaks o f the li ce 
and being introduced into healthy plants as the result of feedin g. The 
importance of the control of plant-lice is , therefore , enha ncect. ~ il1cC 
we may now regard them as carriers of plant diseases as \\"ell as in
sects whose attacks are directly injurious. 

Plant-lice occur on many plants. Those on most of our garden pb l1 ts 
and on shrubs, ornamentals, and greenhouse plants may be success f nl' y 
treated by sp rays o f nicotine, derrisol, pyrethrum extracts, or by dust~ 
ing with nico tine dusts. Some species are protected by " -001:, clr \\"Zlxy 
coats, and such forms are naturally m ore re s istant to sprays tha n those 
having naked bodies . 

The spray mo st commonly u sed at the present time against plan --lice 
living out of doors is 40 per cent nicotine sulphate. It docs . hC)\\"e\'cT, 

leave a fairly permanent, poisonous residue, and it is not to he used on 
lettuce, spinach, o r other plants having an extensive leaf surface , \\,l1ere 
the leaves are to be used as food. In such cases, substitute th e straight 
volatile nicotine, which evaporates, leaving no appreciable residue; or 
else use on e of the non-poisonous contact insecticides, uch a der ris 
or one of the pyrethrum extracts. 
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For orclinary sp1-ayirtg rvith nicotine u'hen there is no clar-rger in leav-
irng a residue, tlse one pint of 40 per cent nicotine-sulphate to 100 gallons
of watet'. u,ith the acldition of about four pouncls of laundry soap, url-
less the tricotitre is to be combinecl rvith lirle-sulphur or u'ith sorlre other
cherrrical that is inconrpatible with soap, in rvhich case ornit the soap.
Atwavs rernemlter that each louse must lte hit to b'e killed.

I)usts coutaiuitrg nicotine usually, if not alrvays, contain volatile
nicotine, aucl, rvhile sonre dusts liberate the funres rxore quickly than
ottrers, the {ttnres are still sirnilar in all cases. In the case of extensive
ctrusting operations, it is often advisable to clrag a trailer of light-rveight
cnoth {.)ver the plants to help keep the dust from blon'ing a\\ra}' too
quickl"l, arrcl to retirirr the iumes for a short tinre.

LEAF-BUGS

lliridac
Leaf-bugs are small, flat bugs, seldotn r11ore than oue-fottrth of an

ilrcXr irr length, rvhich suck the juices frorr fruit and foliage of all sorts
oI r'egetation. 'lhe rlanrage due to leaf-bugs canllot be charged u'holly

to the loss of sap, 11or to the nrechauical
injurl- causerl lr)- puncturing the plant.
'fl-rc clanrage is usually appareut onlf iir
the close vicinitv of the puncture and
shou.s as a small lnore or less regular
<lezi.cl spot in u.l-rich the cells are killed
ancl al)pear as if partialll' digestecl, so
that thev sl-rrink dorvn to a \rery tliirr
laver. often s-ith a raisecl ring borcler-
ing the killed spot but rvith the epicler-
tnis continuous over the errtire lesion.
'fl-re snra1l areas of killecl tissue often
appear like pits eaten into the tissue,
but uncler a lens olte sees that the skin
()r epirlernris extencls clrtu'n into arrcl
across the clepl ession, shou.ing that the
cells are not eaten out, ltut that they are
cleacl ancl shrrnkerr instearl.

Ttrre tleath of tl-re cells u,ottlcl appear to be clue to the action of the
salir.a. of the bttgs, proltably to solne digestive elrz\-1ne. 'fhe lesions
are' in nralry cases rvell clefined and conspicuons.

hlanv species are ktrorvu, of rvhich trl.o are probaltlr- tire nrost trouble-
solnc irr Llichigarr. One of them is the fotrr-lirreci ieaf-bLrg u'hich urul-

COMMON PESTS

tiplies on currants and go,
creature passes the u'iuter
stage, several eggs being p
cluster in a slit cut in a tu
eggs hatch out in the sprilr
small, bright-red bugs suck
f ronr the undersicles of t
causing tl-re leaves to srvell
ll'he ltugs drvell in these cur
aucl are harcl to reach, but
lre killed by spraying thoror
nicotine and soap, or with ni
bordeaux, shooting the spr:
from beneath so as to wet r

sides of the curled leaves. Lr
the bugs acquire r.vings al
to a bright-yellorv coior rv
almost impossible to kill, si

The'
Unlike the four-lirrccl leaf-

or five ger-reratiolls a year, i

species is forrncl everyu,herc
frelcl crops and rvhere it is
irr nursery stock. Partial cor
sprays of pyrethrunr ancl prr

The btrrning of rultbish la
tion of tl're pests' u'inter horr

'.lhe natural foocl plant, o
plant chosetr in prcfererice t
to be horse-rveecl or mares
everyrvhere colnnron in 1ro

freely orr claisies, golden rocl

Fig. 5. Work

Fig. "1. Forrr-lined lcaf-bug,
grcatll' enlargecl.

r 
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For o rdinary pray in g with nico t ine \\"h en ther e is no danO"er in leav
ing a r('s i d u ~, use o ne p~n.t o f 40 per cent nicotine-s ulphate t o 0 100 gallons 
or water .. Wlt.11 tl: e addltlOn o ~E about four pounds o f laundry soap, un
less t ~le lllco tlll.e I? t o be combll1ed with lime-sulphur or ,,"ith so me other 
chemIcal t ha t IS ll1co mpa tibl e with soap, in ,,·hich case omit t he soap. 
Al ways re m ember that each louse must be hit t o b'e killed. 

, Dlt~ts containil:g n icotine usually, if not always, conta in volat ile 
l1lco tltl e. a nd . whIle so m e dust s liberate th e fum es m or e quickly than 
oth~rs. the fum es a r c still s imilar in all cases. In the ca se o f extensive 
cius i 19 ope rations, it is o ft en advi sable t o dra o' a trailer of lio"ht-\yeio"ht o b 0 

clo t h oyer t he plant s to help k eep the du st fr om h lm yin o" a \y a \' too 
quickly and to retain th e fumes fo r a hort t ime . . 

LEAF-BUGS 

lt fir idae 

L eaf-bug" a r e s m a ll , nat b ugs, seldom mo re t han one- fo urth of an 
i Kh ill leng th , w hich suck th e juices fr o m frui t and fo liao"e of a ll so r t s 
o f veg e ta tion, T he da mage due t o leaf-bugs cannot be charged ,,"holly 

t o the lu ss of sap, nor t o the m echani cal 
injury caused by pun cturing the plan t. 
Th e damage i. u sually apparent only in 
the close vi cin ity o f the puncture a nd 
sho\\"s as a small more or Ie s r egular 
dead spot in \\"hich the cell s a r e kill ed 
and appea r as if partially digest ed , 0 

that they shrink down t o a ve ry th in 
lay er. o ft en \\"ith a rai sed ring bo rde r 
in~" the l~ill ed spot but ,,-ith the epider
mI S contll1UOUS over th e en tir e les ion. 
The s lllall area s of killed ti ssue often 
app ear like pit s eat en intn the t issu e, 
hut unde r a len one sees th at t he ki n 
or epid ermi s extend . do\\"n into and 
across th e depress io n, sho\\"ing t ha t the 
ce lls are not eaten out. but t hat t hey a r e Fig. 3. Four - lin ed leaf -bug , 

g reatly enla rged. 
dead and shrunk en inst ead . -' 

~~he death o [ th e ce ll s wo uld a ppea r t o be due to t.h e action of the 
sa l l\~a 0 [ t he bugs, p roba bly t. o som e dige. tive enzy me. The lesions 
are ttl llla llY ca es we ll defin ed and con spicuous. 

l\ [a l ~ Y sp~c i ~s a re kn own, of whi ch t\\"O a r e probabJy the m ost trouble
SOlll e 1ll 1\ 1 H.- hI g-a ll . O nc of t hem is t h e four-l ined leaf-hu o" \\"hich lllul-;::, 

{ 

COMMON PESTS 

tiplie s on currant s and gOI 
cr eature pass es th e w inter 
s tage, several eggs bein g p 
cluster in a slit cut in a t\\ 
eggs hatch out in th e spri n 
small , bright-r ed bugs suck 
from the undersides of t 
causing the leaves to swell 
The bugs d \Y ell in th ese CUl 
and are hard to r each , but 
be killed by sprayin o" t horOl 

. . 0 
l1lcotll1e and soap, or w ith ni 
bordeaux, sh ooting the spr ~ 
from beneath so as to wet i 

sides of the curled leaves. L: 
th e bugs acquire win O's al 
t o a bright-yellow co l~ r w 
almost impossible to kill , si 

The· 

U nlike the fo ur -lin ecll ea( · 
or fiv e gen erations a year , ; 
speci es is found eve rywhere 
field crop s and \V here it is 
ill nur se ry st ock . Pa rti al COl 
sprays of py rethrulll and 1)1"1 

Th e burnin g o f rubbi sh la 
t ion 0 r th e p es t s' w int er hOll 

Th e natural food plant , 0 

pla n t chose n in prefe rence t 
t o be hor se -weed or mares 
everywh ere CO lllJl1 0 n in no 
fr ee ly 011 dai sies, gold en rod 

Fig. 5. Work 



COMMON PESTS OF FIEI-D AND GARDEN CROPS

tiplies on curratrts and goosel-rcrrics, lroth rviltl arrtl cultivatecl. Tlris
creature passes thc rvinter in tl're egg
stage, several eggs l;eing placed in a
cluster in a slit cut in a trvig. These
eggs hatch out in the spring ancl the
srnall, bright-rcd bugs suck their food
f ronr the ur-rdersicles of the leaves,
causing the leaves to srvell and curl.
lfhe lrugs chvell in these curled leaves
ancl are harcl to reach, but tl-rey may
lre killed by spraying thoroughly rvith
nicotine ancl soap, or with nicotine ancl
bordeaux, shooting the spray upward
frorn beneath so as to wet the under-
sides of the curled leaves. I-ater, when
the brrgs acquire rvings ancl change
to a bright-yellorv color rvith four lilack
almost irnpossible to kill, sirrce tl-rey takc

Fig. 4. Tarnished platrt-brtg,
greatly enlarged.

longitrrdinal lines, they are
rvirrg on the slightest alartti.

The Tarnished Plant-bug

Unlike the four-lirrcrl lea[-btrg, the tarnished plarrt-bug procluces fottr
or five generatiolrs a year, arrrl passes the rvinter uuder rubbish. This
species is fotrnrl everyrvhcre. irr Michigan, lvltere it irrjtrres all sorts ol
frelcl crops arrcl rvhere it is one catlse of "stop-l;ack" or "bastard-to1t"
irr nrrrsery stock. Partial control may be obtainecl by tneaus oI cotrt:tct
sprays of pyrethrullr ancl proltably zrlso by the use of ityrethrunt tlusts.

'fhe burning of rtrltbish late ir-r the 1a11, ar-rtl the conseqtlent clcstruc-
tiorr of tl-re pests' rvitrter homes is to lte etrcottr:rgecl.

'.llhe natural foocl plant, or t'ather the first choice lor foocl an<l the
plarrt chosen in preferencc to otltcrs for the reception of eggs, is.saitl
tcr be lrorse-rveecl of nrarcs-tatl, ,firigcron ceiledt:ttse, a itlant rvhich is
everyrvhere corlrllrolr irr northertr Michigan. 'l'he irrsect als.r 1-rreerls

freely orr rl:lisies, golrlcrr rocl anrl rviltl asters.

Fig. 5. Work of four-lined leaf-bug on beet.

COMMON PESTS OF FIELD AND GA RDEN CROPS o 

tiplie s on curra nts a nd gooseberri es, bo th w ild a nd culti va t ed. T h is 
creature passes the winter in the egg 
stage, severa l eggs bein g placed in a 
cluster in a slit cut in a twig. T hese 
eggs hatch out in th e spring a nd the 
small , bright-r ed bugs suck th eir food 
from the under sid es of the leaves, 
causing the leaves t o sw ell and curl. 
The bugs dw ell ill these curled leaves 
and are hard t o r each , but they m ay 
he killed by spray ing thoroug hly w ith 
nicotine and soap, o r w ith ni co tine and 
hordeaux, shoo ting the spray upwa rd 
from beneath so as t o wet the under 
s ides of th e curl ed leaves. L ater, w hen 
th e bugs acquire w ings and change 

Fig. 4. Tarni shed pla nt -Lug, 
g reat ly enlarged. 

to a bright-yellow color with four black long itudin al lin es, th ey a r e 
almost imposs ibl e to kill , since th ey t ak e w in g on th e sli g htes t alar m. 

The Tarnished Plant-bug 

Unlike th e four - lin ed lea r-bug, th e t a rnish ed plant -hug produces fo n r 
o r fiv e g enera ti ons a year, a nd pa sses th e w inter under r ubbi sb . T hi s 
speci es is fo und eve rywh er e in Mi chig an , w here it injur es a ll sort s of 
field cr ops a nd w her e it is one cause of "st op-bac k" o r "bas ta rd- top" 
in nurse ry s t ock. Part.i a l control m ay be obta ined by m eans of co ntac t 
sprays of py r e thrum a nd pr obably a lso by th e use of py r eth r um du sts. 

The burnin g of rubbi sh la t e in th e fall , a nd the co nsequent des tru c
tion of th e pes t s' w inter homes is to be encouraged. 

Th e natural food pl ant, or r a th er th e fir st ch o ice for food a nd th e 
plant chose n in prefe rence t o o th er s for th e r ecept.i on of eggs, is sa id 
t. o be hor se-weed or mares- t a il , n rigcyon ( aI/ariel/sf) a pl an t w hi ch is 
everywh ere co mlll on in north ern Michigan. Th e in sect a lso lJr ee cl s 
fre ely on dai sies, gold en r od a nd \v ilcl ast er s. 

F ig . S. Work of fo ur -lin ed leaf-bug on beet. 
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CUT.WORMS

Cttt-rvornrs are rtakecl catcrpillars n'liich arc thc larvac r,l nrt'rlirrrrr-
size<l, rriglrt-11yirtg, rviugecl uroths or "millcrs". 'I'hcsc 1ar-r,:r(' ()r' "11..r'nrs"

tris'. 6. Climbing .#l,l,rrJt Larnfra altcrnata.

Itave a habit of cutting off food ancl eating it after it has rviltccl. 'fhcr.
trrtrnrally are proclttcecl most plentifrrlly in grass sod, sevcral generations
lteing proclttcecl iu a season, ancl irass the rvintcr for thc nrost part as

partially gro\vll larvae, rcacly rvltett
spring colrres to attack 1.rl:rnts jttst cotn-
ing rrp from the grouncl.

Jixcept for clinrbing crrt-\vornrs, rvhich
asceucl trees ancl vines anrl fccrl orr thcr
srvelling ancl opening lxrrls, thersc pcsts
can be kept f ronr srrch plants :is torn a-
toes, cabba.ge, crrcrrnrl;ers, anrl thc lil<r:'by cnclosing cach plarrt or hill oI lrlantsin a paper barrier, somctinres calle<l a

l)aper collar. It is nrerely a rotrrrrl collar
of stiff papcr placccl altout the iriant arr<l
projectir"rg into thc soil for half an inch.
It is effective becatrsc the cornmon ctrt-
\\ror11]s clo not rc:rclil,r. clinrlt ovcr srrclr
lralriers.

Paper coliars clo vcry u-c11 for the pro-
tectiotr of tonratocs, ca1rl.,:r.gc, anrl srrch
lrlants, lrttt rvlterr rr lrr,lc ficl,li ,,l lrotatot's,

trig. 8. Aclult

posts nrrrst lrc

nroth of cut-tvornr.

sirrrilarly trea t erl.

E(JI4I\{ON I'ESTS

THT

(t

'l'hc onit)11-ln:iggot is a fc
l,ttll,s :rtrrl rrrr,lt'r'g'i.,rlllrl stct
pliers. 'lhc :rclults of these
crxccltt that thcv are t11r1c'l'hc flics 1"y thcir cggs
lrlarrts at the grouncl 1cve1,
tlic cggs thus placecl are hat
s-ots that trrunel clou,n into
lrrrllrs. In a sma1l u,ay, it
to control the ruaggots ju
controls thc caltbagc-magg(
of r:rclishcs, nsing a solutic
rosivc sultlimate. (For dire
l)a.ge 16 )'I'hc hieh cost of tlic corr
linr:tte trcatntent, clrrc to tl
rnatcrials ancl the laltor inv
thrrs far opcratecl against th
ity of the trcatnrent ancl r
institrrting a scarch for sc
u,hich can bc applied ral
s1)rzry, ancl rvhich rvill not
lrlants if thcy also becorne
the process of rvetting the s

It has been founcl that sev
nriscible oils usecl at the ra

lrarts to 100 of rvater and t
nracle cmrrlsion prcparecl rvi
trrixttrre at thc salne rate s

nr:Lin onion crop in X,'Iichiga
c ll-cct a vr.r-1' satis lactorl' rl
rrr:Lggots lry the trsc of the
irl)l)cars, thc grorrnrl is so cc
th:rt it is inrpt-rssiblc to ge1
trca.tnrcnt. Srrch a trcatntet
Illinois, n,hcre "sct o11io1rs"
in 1:Lrgc numbers. It is belie
lre so protcctecl cluring the cl

sots that the injury orclinar
i.q-norccl. lfou,.evcr, the bul
tracts of nruck lancl cut up i

otls arcas plantecl to onions
such conciitions a rcclistribur
u,hen thc sccond gcncratior
is noticcablc in trcatccl plot

Itccently lrraclc ficld obsc
itnlrort:rtrt sotltcc oI irrlcst:
colncs Ironr cull c-rrrions lclt

Fig. 7. Tonrato plant rvitl-r collar
of stiff paper for cut-rvornrs.

corn, ancl the like zrre to be protcctccl,
paper collars are, of cotlrse, inaclecluatc. In snch cases, rrse 1l ay ltc
ntatle of poison bran lrait, recolnlrlenclcd for rlse in colr|atirrg gr':rss-
h olrpers, nr crely onrittirrg the salt.
(,See pagc 4.) Expe rience convrllces
us of the marke<l superiority of thc
itrrprovccl fornrula.

l'he bait rvorks bcst rvhen ltroaclcast
irr the everring in snrall particles ancl
allorvecl to lie on the surface.

Iiall plorving of grass socl is clestruc-
tive to cut-rvorms. Iior the climbing
species, use the poison bran ltait, and,
in aclclition, place a bancl of tree-
tanglefoot or solne sirnilar nraterial
a.lrout tlie trnrrk of the tree. Irr thc
casq of gl'ape vines, tlre u'ires near thc
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CUT-WORMS 

Cut-worms are naked caterpillars which are the laryae of lllediu111-
sized, night-nying, winged moths or "millers". These laryac ()r "\\,()r1l1s" 

F ig. G. Climbing cut-worm, La1lljwa alfernala. 
Enlarged. 

have a habit of cutting off food and eating it after it has wiltecI. They 
normally are produced most plentifully in grass sod, several generat ions 
being produced in a season, and pass the winter for the most part as 

partially grown larvae, rea d y when 
spring comes to attack plants just com
ing up from the ground. 

Except for climbing cut-worms, wl1ich 
asce nd trees and vines and feed on the 
swellin g and opening buds, these pests 
can be kept from such plants as t()ma
toe s, cabbage, cucumber, a1ld the like 
by enclosing each plant or hill o[ plants 
in a paper barrier, somet im es called a 
paper collar. It is merely a round collar 
of st iff paper placed about the plant and 
projecting into the soil for half an inch. 
It is effective because the C01111110n cut
worms do not readily climb over such 
barriers. 

Paper collars do very \yell [or the pro
Fig. 7. Tomato plant with collar tection of tomatoes, cabbage, and such 

of s tiff pap er for cut-worms. p lants, but when whole fields o( potatoes. 
corn, and the like are to be protected, 

paper collars are, of course, inadequate. In such cases, 11se may be 
made of poison bran bait, recommend ed for USe in combating grass
hoppers, 111 erely omitting the salt. 
(Sec page 4.) Experience convinces 
11S of the marked superiority of the 
improved formula. 

The bait works best when broadcast 
in the evenin g in small particles and 
a ll owed to li e on t h e surface. 

Fall plowing of grass sod is destruc
t ive to cut-worms. For the climbing 
species, use the poison bran bait, and, 
in addition, place a band of tree
tanglefoot or some similar material 
about the trunk of the tree. In the Fig. 8. Adult moth of cut-worm. 

case of grape vines, the wires near th e posts must be similarly treated. 

COMMON PESTS 

THE 

(j 

The oniun-maggot is a fe 
hulbs and underground ste l 
pliers. The adults of these 
except that they are 111 uc 
The nics lay their eggs 
plants at the ground level, 
the eggs thus placed are hat 
g()is that tunnel down into 
hulbs. In a small way, it 
to control the maggots ju 
c(!l1trols the cabbage-111aggc 
o ( radishes, using a solut ic 
rosi ve sublimate. (for dire 
page 16.) 

The high cost of the carr 
lilllate treatment, due to tl 
materials and the labor inv 
thus far operated against th 
ity of the treatment and r 
instituting a search for se 
which can be applied rar 
spray, and which will not 
plants if they also become 
the process of wetting the ~ 

I t has been found that sev 
miscible oils used at the ra 
parts to 100 of water and t 
made emulsion prepared wi 
mixture at the same rate ~ 
main onion crop in Michiga 
efTeet a very sat isfactory d 
maggots hy the llSC of the 
appears, the ground is so cc 
that it is impossible to ge l 
treatment. SUd1 a treatmer 
] Ili11 ois, where "set onions" 
in large numbers. It is belie 
be so protected during the ci 
gots that the injury ord inar 
ignored. Howevcr, the bur 
tracts of mllck land cut up i 
ous areas planted to onions 
s llch conditions a rcdistribtl' 
w hen the second gcnera tior 
is noticeable in treated plot 

l\ecently made field ob5e 
illlportant SOllrce of infest, 
comes from cull onions left 
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t-(JN{Nl(iN I'ITSTS OIi FIELD ANll GAI{IIDN CITOPS

THE ONION.MAGGOT

(I{ylcrnyiu, autiqwa)

'l'lrc onion-rn:rggot is a footless, u'hitc maggot, rvhich ttttrtrcls irr thc
lrrrlbs :rud unrlcrgrorrr.Lcl stcnrs of onions, ltoth sced ouious and mrrlti-
plicrs. 'I'he achrlts of thcsc maggots are flies resernbiiug hottse-flics,
cxccpt that thcy are much smaller.
'1'hc flics l"y thcir cggs on onro1l
1r1;rtrts at the grouncl 1evel, ancl fronr
tirc cggs thus placccl are l-ratcl-recl mag-
s'ots that tunnel clon,n ir-rto the onion
lrtrlbs. In a smzrll way, it is possible
to coutrol the ntaggots just as one
controls thc cabbagc-lrlaggot in rows
of raclishcs, nsing a solution of cor-
rosivc sulllimatc. (lior clirections see

[)ag'c 16.)
'I'hc high cost of thc corrosive sub-

lirnatc trcatnrcnt, clrrc to thc cost of
nratcrials ancl thc lal;or involvecl, has
thtrs far opcratecl against the popular-
ity of thc trcatmcnt ancl rcsultecl in
in stitrrting a search f or solr1e agent
u,hich can bc applied rapiclly as a
sl)ra.y, ancl rvhich rvill not injure the
plants if thcy also become r,vetted in
the proccss of wetting the soil.

It has been founcl that several of the
nrisciblc oils usecl at the ratc of trvo
parts to 100 of rvater ancl tl'rat home-
tnarlc cmtrlsion preparccl rvith caseinate of calciurlr or u,ith Rorclezrttx
trtixtttre at thc same ratc serve u'ell for this pl1rl)ose. Iforvcver, thc
tn:rin otriou cl'ol) in 1\'{ichigan is onc of seccl orricins, aucl u,hile onc call
cffcct a vcry satisfactory clcgrce oI control of the first gerucration of
ttt:rggots lry thc rrsc of thesc cnrrrlsions, u'hcn tllc secotrcl geucratiotr
al)l)cars, ther grorurcl is so conrPletcly covered by thc tops cif thc otrious
th:rt it is inrpossilrlc to g-ct throtrgh u'ith mzlchinery to coutiutte tltc
trc:rttnctrt. Srrch a trcatnrent has lrcen founcl enrineutly szitisfactory in
Illinois, r'rrhcrc "set oniolrs" intcnclcci for rrse as green ouious are gro\vlr
in l:rrgc nurnbers. It is belicvccl that isolated fielcls of seecl onions coultl
irc so protcctecl clrrring the clevclopmcnt cf the first gcneration of tnag-
s'ots that the injury orclinarily clone by the seconci generation coulcl bc
ignorccl. Ilou,evcr, the brrlk of Michigan ouions are grown in large
tr:rcts of nrrrck lancl cut up into snra1l holclings, so that altnost contintt-
ous arcas plantccl to onior.rs cxtcncl for nriles. It is ol;viotts that ttn<lcr
such conclitions a rcclistrilrrrtion of the pests rvill neccssarily take placc
u'hen the seconcl gencration of flies is clevelopcd so that little bencfit
is rroticcablc in trcatcrl plots at harvcst time.

licccntly nra<1c ficld obscrrv:rtious cotrcittsivcly provc that thc tttost
irnlrort:rnt sorrrcc o I irr lcstation irt 1\''Iichigarl coll]nlcrcial riniotr fields
conlcs lronr cull onions lcIt cither on thc grotttrcl, scattcrccl or itr pilcs,

11

Fig. 9. Onion-rnaggot, adult fly.
Enlarged.

COMMON PESTS OF FIELD AND GAH.DEN Ch~OPS 

THE ONION-MAGGOT 

(I-Iylemyia antiqua) 

11 

The oniun-maggot is a footless, white maggot, which tunnels in the 
hulbs and underground stcms of onions, both sced onions and multi
pliers. The adults of these maggots are flies resembling house-flics, 
e)\cept that they are much smaller. 
The flies lay their eggs on onion 
plants at the ground level, and from 
th e eggs thus placed are hatched mag-
gots that tunnel down into the onion 
hulb s. In a small way, it is possible 
to control the maggots just as one 
controls the cabbage-maggot in rows 
of radishes, using a solution of cor
rosi ve sublimate. (For directions see 
pagc 16.) 

The high cost of the corrosive sub
lim a te treatmcnt, due to the cost of 
materials and the labor involved, has 
thus far operated against the popular
ity of the treatment and resulted in 
instituting a search for some agent 
which can be appl ied rapidly as a 
spray, and which will not injure the 
plants if they also become wetted in 
the process of wetting the soil. 

I t has been found that several of the 
mi scible oils used at the rate of two 
parts to 100 of water and that home-

Fig. 9. Onion-maggot, adult fly. 
Enlarged. 

made emulsion prepared with caseinate of calcium or with Bordeaux 
mixture at the same rate serve well for this purpose. However, the 
main onion crop in Michigan is one of seed onions, and while one can 
e lTect a very sat isfactory degree of control of the first generation of 
lllaggots hy the use of these emulsions , when the second generation 
appears, the g round is so completely covered by the t ops of the onions 
that it is imposs ible to get through with machinery to continue the 
treatment. SUCl1 a treatment has 'been found eminently satisfactory in 
Illinois, where "set oni ons" intended for use as green onions are grown 
in large numbers. It is believcd that isolated fields of seed onions could 
be so protected during the development of the first generation of mag
gots that the injury ordinarily done by the second generation could be 
ignored. However, the bulk of IVlichigan onions are grown in large 
tracts of muck land cut up into small holdings, so that almost continu
ous areas planted to onions cxtcnd for miles. It is obvious that under 
such conditions a redistribution of thc pests will necessarily take place 
whcn the second generation of flies is developed so that little benefit 
is noticeable in treated plots at harvest time. 

l\.cccnt1y madc field observat ions conclusivcly prove that the most 
iUlportant so urce of ill fcstation in :lVI ichigan commcrcial onion field s 
comcs from cull onions left ci ther on the ground , sca ttcred or in piles, 
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Irig. 10. Onion-lraggot and its rvorl< in sntall ouiotr, crtlargcd about
twtcc.

c,r abottt packing or s()rtilrg hottscs. Atr exarnination of such piles oI
ctrll onic-rns clisclose s alnrost unbeliev:rblc numlters of pupae both in the
pile s oI onious themselves or buriecl irr the unclerlf ing soil. At the time
rvhctr seccl otriotrs fir.st al)pcirr ;rlrovc groun<l it is possiblc to stir uJ)
s\\,arlns of the acltrlts of onion nr;rggots froni sucli accttrnulations of
culls loc:rted ;rt no grcat distancc {ronr nervly plzrnted fie1ds. One may
observe flics laying eggs on thc clercaying orrions, rvhile others rnake
their ways to rieri fieliis an<l <1e1;osit iheir eggs orr thc young plar-rts.
'l'his proccss of laying cggs takcs place ovcr a consiclerablc period of

Irig. 11. Applying oil eurulsiotr to au onion field.

t_(J.NI ivt(_)N l,'lisl's (

tinre. I I onions f rec irorn u:

that all cull onions be clispose,
cull oniorls are allorved to lit
rnaggots begin to leave tire ,

a ferv inches beneath the su
the culls. All culls should be
before the nraggots have bu
tion of the culls nay be acco
of conrpacted soil, by fire, o
u'ith steant or in sonle other

Spring practice :-Early cle

cleal, although fa11 plorving ir

It is obviotts that auy trel
:lreas if best results are to l.

lllore than pay for itself.

ol

(

The oniorr-thrips is about
n'ings provided rvith rorvs of
tiny, agile creatures 1-ravc I
turing soft vegetable tissucs
sucking in thc ordinary selrse
then srrck up the juices thus

'fhe onion-thrips feeds free
cabbage, cauliflorver, tobacco
the r,vinter on crop residues
and rubbish. Thc insects ar
spreacl from greenhouscs to

'Ihey so scrape ancl injure
n'hite and later rvilts and "5
to the growers as "rvl-rite ltl
hot, dry seasolrs, not thrivinS
dtrce five or six generatious
u,eeks to a rnonth for develo
the egg stage, embcdclecl iu t
nymphs rvhich arc active an
the leaf surfacc. Betrveen tt
clition, therc intervenes a peri
the nymph remains quiescen
therefore, four stages in the
arc:-the egg stage, the egr
therefore, safe from sprays;
insect feeds, and is exposel
rrymphal stage, passed nnde
finally, the aclult rvinged sta
queutly, if a spray were to be
all the thrips in sight, the f
again in less than a u'eek. 11

rvhatcvcr contact insecticide
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Fig. 10. Onion-11laggot and its work in small onion, enlarged about 
twice . 

or about packillg or surti ng houses. 1\n eXCltuinatioll of sllch piles ot 
cn ll onions discloses a lmost unbelievable numbers of pupae both in the 
piles of onions themselves or buried in the underlying so il. At the time 
when seed onions first appear above gruund it is possible to stir up 
swarms of the adults of on ion maggots from snch accumulations of 
culls located at no great distance frolll newly planted fields. One may 
observe flies laying eggs on the decaying onions, while others make 
their ways to new fields a nd deposit their eggs on the young plants . 
This process of laying eggs takes place over a cons id erahle period of 

Fig. 11. Applying oil emulsion to an 01110n field. 

COMMON PESTS ( 

time. If onions free frOlll 11' 

that all cull o11ions be dispose l 

cull onions are allowed to lit 
maggots begin to leave the I 

a few inches beneath the su 
the culls. All culls should be 
before the maggots have bu 
tion of the culls may be acco 
of compacted soil, by fire, 0 

with steam or in some other 
Spring practice :- Early de 

deal, although fall plowing i 
It is obvious that any tre, 

a reas if best results are to I: 
1110re than pay for itself. 

0] 

The onion- thrips is about 
wings provided \vith rows of 
tiny, agile creatures have 1l 

turing soft vegetable tissues 
sucking in the ordinary sense 
then suck up the juices thus 

The onion-thrips feeds freE 
cabbage, cauliflower, tobacco 
the winter on crop residues 
and rubbish. The insects ar 
spread from greenhouses to 

They so scrape and injure 
white and later wilts and «~ 
to the growers as "white bl 
hot, dry seasons, not thrivin~ 
duce five or six generations 
weeks to a month for develo 
the egg stage, embedded in t 
nymphs which are active an 
the leaf surface. Between tt 
dition, there intervenes a peri 
the nymph remains quiescen 
therefore, four stages in the 
are :- the egg stage, the eg! 
therefore, safe from sprays; 
insect feeds, and is exposel 
nymphal stage, passed unde 
finally, the adult winged sta 
quently, if a spray were to be 
all the thrips in sight, the f 
again in less than a week. Ii 
\V ha tever con tact insecticide 
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titnc. I I otriotrs fre c Ironl lna.ggots arc to be grown, it is inrperative
that all cttll onions bc clisposecl of intmed,iately after onion harvest. Whel
cull oniolls arc ailorvecl to lic on thc ground for even a ferv days, the
rnaggots begin to lcave thc onions :rncl to bury themselves in the soil
a ferv inches beneath the surface, u,hile others remain hidclen among
the ctrlls. All culls shoulcl lre clisposecl of inrrnediately after harvest, ancl
beforc tlte nraggots havc buriccl thenrselves in the soil. 'lhe clestruc-
tiorr of thc culls nray bc acconrplishecl hy btrrying under a foot or nlorc
of cotnpactecl soil, by fire, or in sor.lrc special cases by boiling, either
n'ith steall or in sonrc other lnarlller.

Spring practicc:-liarly cleep spring pkrrvirrg rvill acconrplish a gooil
tleal, although fall plorving is preferable.

It is oltvious tliat any treatrnent shoulcl be follor,ved out over largc
ilreas if best rcstrlts are to be cxpecterJ, although local treatment rvill
rlore than pay for itself.

ONION.THRIPS

('I'hri,ps tabaci,)

"fhe uniorr-tlrrips is about orre trvent-v-fifth of :rn inch long', having
n'ings provicled rvith rows of stiff bristles instead of membranes. These
tiny, agile crc:rtures havc rnorrthparts fitted for scraping and prlnc-
turing soft vegctable tissucs, but not capable of truly cher,ving or of
sucking in thc orclinary selrse. 'I'hey peck arrcl prrncture and scrape, and
then suck up the jtrices thtrs liberatcd.

'Ihe onion-tlirips fcccls freely olr a long list of other plants, inch-rding
cabbage, cauliflower, tobacco, alfalfa, and blue-grass. It passes through
the rvinter on crop residues, ancl, lro doubt, also under fallen leaves
and rubbish. Thc insccts are founcl also lrear greenhouses and often
spread from grecnhouses to the fie1ds

'fhey so scrape ancl injure thc surface of an orrion top that it turtrs
n'hite and later u,ilts aucl "goes dolvn" producing a condition knorvrr
to the growcrs as "rvhitc blast". 'l-hcy are characteristically pests of
hot, clry seasorls, trot thriving uncler cool or rvet conditions. 'lhey pro-
dttce five or six gcneratiolls a year, each requiring from about three
tveeks to a motrth for development. Of this period, a part is passed in
the egg stage, enrbcclclccl in the tissrre of the leaf. F'rom the eggs come
rryurphs whicli are activc ancl rvhich nringle rvith adults ancl feecl orr
thc lcaf surface. IJctrvcen this activc stage and the adult winged con-
clition, thcrc intcrvencs a pcriocl of unclergroLlnd existence, cluring r,vhich
thc nymph renrains cluiescent in a tiny cell under grouncl. 'fherc arc,
thercforc, fottr stagcs in thc clevelopment of each thrips. fn order, thcy
arc :--thc egg stagc, the cgg being emltedded in the leaf tissue, and,
thcreforc, safe from sprays; thc active nymph stage, during which the
insect feccls, atrcl is exposcd to clangcr from sprays; the quiesceut
nymphal stage, passecl rrnclerground and protected from sprays ; and,
finally, the adult rvinged stagc, active ancl exposed to sprays. Conse-
quently, if a spray \\rere to bc applied in srrch a way as to kill practically
all the tlirips in sight, thc fielcl nright, nevertheless, be full of thrips
again in less thau ;r rvcck. It is advisablc to prrt on trvo applications of
rvhatcvcr cotrtact insccticiclc is trsccl, zr ferv clays apart, in order to kill
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timc. If onions free from maggots are to be grown, it is imperative 
that all cull onions be disposed of i1n1nedialely after onion harvest. When 
cull onions are allowed to lie on the ground for even a few days, the 
maggots begin to leave the onions and to bury themselves in the soil 
a few inches beneath the surface, w hile others remain hidden among 
the culls. All culls should be disposed of immediately after harvest, and 
before the maggots have buried tbemselves in the soil. The destruc
tion of the cull s may be accomplished hy burying under a foot or more 
of compacted so il , by fire, or in some spccial cases by boiling, either 
with steam or in some other manner. 

Spring practice :- Early deep spring plowing will accomplish a good 
deal, although fall plowing is preferable. 

It is obvious that any treatment should be fo llowed out over large 
areas if best results are to be expected, although local treatment will 
lllore than pay for itself. 

ONION-THRIPS 

(Thrips tabaci) 

The onion - thrips is about one twenty-fifth of an inch long, having 
wings provided with ro\Vs of stiff bristles instead of membranes. These 
tiny, agile creatures have mouthparts fitted for scraping and punc
turing soft vegetable ti ss ues, but not capable of truly chewing or of 
sucking in the ordinary sense. They peck and puncture and scrape, and 
then suck up the juices thus liberated. 

'The onion-thrips feeds freely on a long list of other plants, including 
cabbage, cauliflower, tobacco, alfalfa, and blue-grass. It passes through 
the winter on crop residues, and , no doubt, also under fallen leaves 
and rubbish. The insects are found also near greenhouses and often 
spread from greenhouses to the fields. . 

They so scrape and injure the surface of an onion top that it turns 
white and later wilts and "goes down" producing a condition known 
to the growers as "white blast". They are characteristically pests of 
hot, dry seasons, not thriving under cool or wet conditions. They pro 
duce five or six generations a year, each requiring from about three 
weeks to a month for development. Of this period, a part is passed in 
the egg stage, embedded in the ti ss ue of the leaf. From the eggs come 
nymphs which are active and which mingle with adults and feed on 
the lea f surface. Between this active stage and the adult winged con
dition, there intervenes a period of underground existence, during which 
the nymph remains quiescent in a tiny cell under ground. There are, 
therefore , four stages in the development of each thrips. In order, they 
are :- the egg stage, the egg being embedded in the leaf tissue, and, 
therefore, safe from sprays; the active nymph stage, during which the 
insect feeds, and is exposed to danger from sprays; the quiescent 
nymphal stage, passed underground and protected from sprays; and, 
finally, the adult winged stage, active and exposed to sprays. Conse
quently, if a sp ray were to be applied in such a way as to kill practically 
all the thr ips in sight, the field might, nevertheless, be full of thrips 
again in less than a week. It is advisab le to put on two applications of 
whatever contact in secticide is used, a few days apart, in order to kill 
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Fig. i2. Onion-thrips. tages over other rigs.
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,,"#il,,i'lf 'i".iii,'..'JJ;i,.li,t#if:-"",,,"If,,.1:ll

rr :r spray is to r,c usecr,.lni]ii'qi",'i#',.t;,::li;'JH"?:i,fi::lf: liilt,','J;
(40 per,ccnt) to jP g:rllorts cif rvatcr, with the^aclclition oI four p6unclst't lartttrlry s()aP. If a dtrst is_p.referrecl, apply nicotine clust in the icgtrlarrrrnI. 'fhc rvritcr rvottlcl advise that trvo applications be rlaclc rii or
sevcrl clays apart.

CABtsAGE.LOUSE

( B r ezti,c ory n e br as si c ae ).I'his inscct is .cotnuronly. found olr cabbage, catrliflorvcr, rzrl)e, ancl
othcr plants of the tnttstaicl family, both cuiiivatecl ancl rril,l. it'go",
throtrgh_the rvinter iu the egg stage in colcl clirnates ancl on plant t"iur"
and. rvi]cl^plant_s in u'artner climesl The control of the cabbige-louse is
tltacle cliffictrlt llccattse of the ur:rxy bloom or coating ol1 the ltocly of thc
ittsect, rvhich. prcvetrts the spray nrziterial from "reaching vuineralrlc
lrarts of the irtsect. On cabbage,- rvhere the outer leaves ire to be rc-
tttoved before ttsing, nicotine-J.rlphot" (40 per cent) usecl at the rate oi
one pint t9 100 gallons of rvater,t in rvhich hve pouncls of cheap launclry
soal) has- been clissolvecl, is effective if applied'lrncler high prbssure l,y
lllcalls .of a power rig. (.Summer oil ernulsibn, one-half gillon ; Penetroi,
one-half gallol; or liquid soap, o-ne-half gallon, may be"nsecl in place of
lattrlclry soap.) In caic of cauliflower, alter heads"are formecl,'poisol-
irtg. ancl scenting. the. cxposecl heacl must be avoiclecl. Prelirniiruty .*-
pcrinre_nts with derrisol,- nsed at a similar rate r,vith Ivory ro"p, ancl
appliecl \\rarln, almost hof give results of good promise. l'reshly'pre-
1rarecl, hot nicotine_dust (2 per cent), applied throirgh a large tin firnirel-
sha_pecl chanrber rvhich is set dowri o,rer the plani fot a irief interval
atrcl rvhich confines the funres, has been suciessfully used by market
garcleucrs in Michigan on cauliflower ancl cabbage. Cbvering tire clustccl
lrlarlts rvith _a chccsecloth trailer for a fcrv nririutcs iurmeriiately after
tlrrstirrg cottfitrcs thc nicotinc funrcs arncl is a grcat aiil in thc control
of this pe st.
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the active thrips with the first application, and then to rely on the 

Fig. 12. Onion-thrips, 
grca tly cnlargcd. 

second application for the thrips that were 
I either in the egg stage or in the resting stage 

at the time of the first application. 
If a spray is used, it must be applied under 

high pressure in order to reach the axils 0 f 
the leaves and to wet the insects thoroughly; 
hence a high pressure spraying outfit would 
be necessary, and such an outfit would damage 
the plants if dragged through the field. 

A power duster also would leave its mark 
in an onion field, especially in a muck field, 
but a good hand duster can be made to do 
pretty well when the acreage is not too large, 
without very high pressure. For this reason, 
when one relies on nicotine treatments, the 
large-sized hand duster offers certain advan
tages over other rigs. 

The most successful application thus far 
developed, and the application now in general 
usc, consists of a spray or a dust of nicotine. 

] r a spray is to be used, apply at the rate of one pint of nicotine-sulphate 
(40 per cent) to ] 00 gallons of water, with the addition of four pounch 
of laundry soap. ] f a dust is preferred, apply nicotine dust in the regular 
way. The writer would advise that two applications be made six or 
seven days apart. 

CABBAGE-LOUSE 

(Brevicoryne brassicae) 

This in ect is cOlllmonly found on cabbage, cauliflower, rape, al1lI 
other plants of the mustard family, both cultivated and wild. It goes 
through the winter in the egg stage in cold climates and on plant refuse 
and wild plants in warmer climes. The control of the cabbage-louse is 
made difficult because of the waxy bloom or coating on the body of the 
insect, which prevents the spray material from reaching vulnerable 
parts of the insect. On cabbage, ,y here the outer leaves are to be re
moved before using, nicotine-sulphate (40 per cent) used at the rate of 
one pint to 100 gallons of water, in which five pounds of cheap laundry 
soap has been dissolved, is effective if applied under high pressure hy 
means of a power rig. (Summer oil emulsion, one-half gallon; Penetrol, 
one-half gallon; or liquid soap, one-half gallon, may be used in place of 
laundry soap.) In case of cauliflower, after heads are formed, j)oison
ing and scenting the exposed head must be avoided. Preliminary ex
periments with derrisol, used at a similar rate with Ivory soap, and 
applied warm, almost hot, give results of good promise. Freshly pre
pared, hot nicotine dust (2 per cent), applied through a large tin funnel
shaped chamber which is set down over the plant for a brief interval 
and which confines the fumes, has been successfully used by market 
gardeners in Michigan on cauliflower and cabbage. Covering the dusted 
plants with a cheesecloth tra iler for a few minutes immediately after 
dusting confines the nicotine fumes and is a great aid in the conlrol 
of this pest. 
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THE FALSE CABBAGE APHIS
( Rlrc p al osi pl trnn. f s cud obras sica e )

Urttil about 1914, the false cabbage aphis rvas confusc<l u.ith the conr-
trtcrtr calrl;age aphis, (/3. ltrossicrtc). '1'he tu'o specic's are sinrilar in appear-
Altcc, ancl ltotlt halrittrally iee<l on plants berlonging to the rnustartl farrr-
ily, irtclrrdirrg sttch plarits as calrbage, radish, an<l trrrnips, and ()r'r a
vltriety of u,ceds belonging to tlie sarne fanrily. 'fhc boclies of Jroth
specics are likervise cozrtccl rvith a waxy lrlocinr. llhe false calrlragc
apltis is notably a pest of turrrip atr<l of radish, arrcl orrr special intcrest
irr it is arousecl lry reason of the vcry great irrjury that it inllicts iir
ficlds of radish grown for seed.

Starting early in the spring rvith conrparatively ferv indivi<lrrals, its
cl.lorlttotts fecuudity enablcs it to itrorlrrce rvholc arruies of irrdivi<luals
rlrrrirrg latc stttnnrer atr<l fall, rvhich at tinres bring altont tl-rc total clc-
strttctiotr of fields of radishes g-rowlr for seed, sornetinrcs causing losses
rvhich aggregate thotrsancls of clollars in single fields.

When this inscct occurs on caltbage, cauliflorver, or similar platrts,
it is ltest controlled by using the samc rnethods recolnnlenried for tht:
cotrtrol of the orclinary cabbagc lice. (See page 14.) Horvever, its
l)rescncc in thc tanglecl grorvth of a fielcl of raclislies, u'cll along tou'arrl
the tinrc of harvesting thc seecl, rlenrartrls sorletl-rirrg lnorc elTectivr:.
tlnrlc'r such conclitions it is cliffictrlt to reach thc rrrrclersi<les o I' ;rll
lrrattchcs atrcl leavs5 11,ith a contact spray, anrl it is, thereforc, arlvis-
alrle to clepcncl on S'I'RONG closes of sonrc volzrtilc clust, such as rrico-
tine. Aim to reach as rnuch of the plant srrrfzrcc as possible, at thc:
sallre tirne clepencling on the volatilc nicotine frrrnes to penetratc to :rll
parts of the tangled grorvth ancl tlius to kill the lice rvithout clirec:t
coutact. It is imperativc that tlic nicotine, if in thc form of :r spral, lrc
rcleasecl in a volatilc conclition. 'fo clo this, aclcl {ronr 4 to 5 poun<ls oI
clreap soap to each 100 gallor-rs o[ the nrixture. IJse 1 to ll pints of ,lt]
per cent nicotine strlphate to 100 gallons of wAter, ancl reach into thcr
grorvth lvith a spray ro<1 so as to <lircct thc sprzry rrpn'arcl. If :r drrst is
enrploycd, usc at least a 3 pcr cent nicotir-rc arr<l hyclrated linre <lust,
freshly nrixecl, arr<l apply rvhile still hot. l)o the rvork irr thc:rbscttcc ol'
rviud arrcl rvhcn possible irr the heat of the rlay, in orclcr to give tlrc
nicotinc an optinrtrrrr chance to sttffocatc thc pcsts. II colcl clrrsts ar('
ernployc<1, it nray lre nercessary to tlse an everl stronger rnixtrrre. Irr arr;'
c:rse it is u,ell to trail :r lorrrl shect oltcliecsc-cloth lrchirid thc pon't'r
rlrrstt'r, so th:rt it lloats ()ver the tops of the plarrts zr.n<l tcnrls Ir,r'l
short tirnc to confirre thc fttnrcs:un()ne'the pla.nts u,lriclr lravc jrr:;t
receivr:rl tlrc rltrst.

CABBAGE.MAGGOT IN CABBAGE AND CAULIFLOWER
( II5'lcnt'Yio brossicac )

I-ilie the oniorl-111aggot, the cal;bage-nraggot is thc irrrrnattu'e stage rlr
larva of a strtall flv u'lticlt rcsettrbles \rery closell' the acltrlt fl)'of the
or-rion-nraggot. 'l-he calrl)age-lnaggot feerls o11 plants belonging to tlre
rnustartl farnily, irrcltrcliirg calrbage, tttrttilrs, rape, tnttstar<1, arrrl a vuriet),
ol n'eerls, irrclrrrlirrg the u,ilrl tnttstartls.

('OMMON PESTS Of' f' TELD AN D GARDEN CROPS 

THE FALSE CABBAGE APHIS 

( Rho palosiphum j)seudobrassicae) 

15 

U ntil about 1914, th e fal se cabbage aphi s was confused w ith th e com
mon cabbage aphi s, (E. brassicae). The t wo species are . imil a r in appear
an ce, and both habilually fee d on plan t. belong in g t o th e must a rd fa m
il y, includin g such plants a s cabbage, r adi sh , and turnip s, and on a 
vari ety of weed belong in g t o th e same family. T he bodies of both 
species a r e likewi se coated w ith a w axy bloo m. T he fa lse cabbage 
aphi s is not ably a pest o f turnip and of radi sh, a nd our Sl ecial interest 
in it is a r oused by r eason of th e very g reat injury that it inOi ct s ill 
n elds of radish g rown for seed. 

Starting early in th e sprin g w ith comparatively few indiv iduals, its 
enormous fe cundity enable it t o produce whole armies of in div idu als 
during late summ er and fall , which at times brin g abo ut the t otal de
struction of fi elds of radi shes g rown for seed, sometim es ca using losses 
which aggregat e thousands of dollars in sing le fi elds. 

Wh en this insect occurs on cabbage, cauliflower, or s imila r plan ts, 
it is be t controlled by u sing th e same m ethods r ecommended [or th e 
control o f the ordinary cabbage lice. (See page 14.) H owever , its 
presence in the t ang led g rowth of a fi eld o f radi sh es, w ell along toward 
th e tim e of harves tin o' th e seed, demands, om ethin g mor e e rfec ti ve . 
U nd er such conditions it is difficult t o r each th e under s ides of all 
hranches and leaves w ith a contact spray, and it is, th er e fore, adv is
al )1c to depend on STRONG doses of som e volatile dust , such as ni co
tin e. Aim t o r each a much o f the plant surface as poss ible, at t he 
same time dep ending on the volatile ni co t ine fum es t o penetra t e t o a ll 
parts of the tang led g rowth and thus t o kill th e li ce wi t hout d ir ect 
contac t . It is imperative that the nicotine, if in the form of a spray, be 
released in a volatile condition. T o do thi s, add h om 4 t o 5 pounds of 
cheap soap t o each 100 gallons of the mix ture. Use 1 t o 10 pints of 40 
per cent nicotin e sulphat e t o 100 gallons of w at er , a nd r each into th e 
oTow th with a spray r od so as t o direct th e spray upward . If a du st is 
empl oyed, use a t leas t a 3 per cent n icotine and hydra t ed lim e du s t . 
fr eshly mixed, and apply wh ile st ill b ot. Do th e work in th e absence of 
w ind a nd wh en po ss ibl e in th e heat of th e day, in ord er t o g ive th e 
ni co tine an optimum cha nce t o suffocate th e pes t s. IE cold du st s a re 
employ ed, it may be necessary t o u se an even stronge r m ix ture. In a ny 
case it is w ell t o tr a il a long sh ee t o f cheese-cloth heh ind th e power 
dust er, so that it fl oa t s over th e t ops o f th e plants a nd t end s f() r a 
short tim e t o co nnn e th e fum es alll ong th e plant s which have ju st 
rece ived th e clu st. 

CABBAGE-MAGGOT IN CABBAGE AND CAULIFLOWER 

( I-I ylc11Lyia brassicae) 

L ik e th e oni on-maggot , t he cabbage- maggo t is th e imm ature stage or 
larva of a sm all fl y w hich r esembl es very close ly th e ad ult fly of t h e 
onion-maggot. T he cabbage-m aggo t fee ds on pl ants be long ing t o t he 
mu sta rd fa mily, includin g cabbage, turnip s, r apE', lllu sta rd , and a va r ie ty 
o f weeds, in cll1din g th e w ild mu sta rd s. 
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1'he eggs, rvlrich are lairl on tlrc stcnrs oI tlre plants al tlrc st.,il lcvel,
produce rnaggots that n'orl< dorvnu'arc1 channelins' arrcl trurr.reling in tht:
ttudergrottucl stenrs:rrrcl roots. 'l'o rcach arr<l <lcstrr-ry thcse rnaggots,
once they are trn<lergrorrncl, rvet thc soil abotrt tlrc stcnr arr<l roots u'itlr
:r soltttion of corrosive sublimatc (nrcrcrrric chlorirlc) prcp:rrerl lry tlis-
solving olre oullce of the poisotr crystals in hot l'atcr arrcl therr diluting
to eight gallons rvith colcl rvater. t{alf :r teacuplrrl of thc soltrtion shorrl,.l
be poured aborrt tl're stenr of ea.ch czrblrage or caulillon,ur lrlarrt, erither
at the titne of setting rl1'n'ithir-r a clay or tu,o alteru'ard. [n case thc
plants are grcrwu fronr seecl sorvn <lircctly irr tlrc lLelrl arrcl therrr lrlocl<ecl
orrt, the treratmeut nrust lrc nracle lrcft.rrc the pl:rrrts rcaclr tlrr: size at
u'hich they are orclirrarily Planterl. 'l'hc trcatrrrent slrottlrl lre repeatetl

i L-(.)N{MON I)F,ST'S C
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center', :urcl prcss tlrc rlisk clon'rr
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CABBAG

1 ['ltt

I-ikc all of thc fle a-lrcetlcs. tl
spicttotts, though verv activc,
lt is less tharr onc-terrth oI an
n'e11-rlarkecl 1e llou'ish stripc
and slender, and urincs irr thc

liig. 1.3. A<lrrlt flics o{ c:rblragc-nraggot, greall-r' crrl:rt'gerl.

trvice at irttt'rl'lLls oi lrbottt;L u'cek. liot'tnrrkirrg tht':rpplic:rtio11, tlSC 3
\\roodetl pail ancl:r snrall errarnclerl rlilrpt'r', Placing alr,rrrt hall'a teacttP-
ful about eacl'r plarrt, as bcforc statccl. When tlre rrrae'got occul's irr
radishes, the treatrnent is nrtrclr tlre sanrc, tlre solrrtion lrcring potrrcrl irr
a thin streatn along the Lou', so that tlre soil alrottt thc lrlants is u'ctted.
'Ihe treattnetrt in this casc also shorrkl bc rcpc:rtc<l scverul tirrrcs ut
iveekly intervals. If a little of thc solutiou gets on tlrc plants, tlrey nr;Lr.
lre slightly burnecl, though srrclr "l.,urning" is rrot likcly to cutrse nrrrt:lr
<1atnage. 'fhe first application shoukl bc trrarlt: u ltett tJrc lrlants shorv
rnerely the first pair: of leaves. No solrrtiot'r oi a'rcater strerngth thaut
one ounce to eight gallons shottlcl be ttsecl, attcl vcrl. [:rr,ot':rlrle lesrtlts
have follorved the use of one otlnce to tctr gallons.

Corrosive Sublimate Is a Violent Foison, dangerous to all ivho handle
it. It is the bichloride of nrercury ttsed as a clisirrfectant, atrrl it possesses
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The eggs, which a r e la id on th e s tems of the plants at the suil level , 
produce maggo t s that work dow nward channelin g and tunnel in g in the 
underground ste m s a nd r oo t s. To r each a nd destroy these maggots, 
once they are under OTo unc1, wet the so il about the s tem and roo ts "with 
a so lutio n of co rros iv e sublimate ( m erc uri c chlorid e) prepared by dis 
solving one ounce o [ the p oison c rystals in hot ,vater a nd then diluting 
t o eight gallons w ith cold water. Half a teacupful o [ the sol ution sho uld 
be po ured about th e st em of each cabbage or caulifl ower plant, eith er 
a t the time o( setting or within a day or two afterward. In case the 
plants are g rown from seed sown dir ec tl y in th e field and th el1 blocked 
out , the treatment mu t be mad e before th e plants r eac h the size at 
which they a r e o rd inaril y planted. The treatment shott lc1 he repeated 

I;' ig. 13. Adu lt Ai es of cabhage-maggot, grea tl y e nlarged . 

t w ice at int e rvals o f abuut a week. For makin g th e applicatinn, u se a 
woode n pail a nd a s mall ena m eled dippe r , placing ah() ut half a t eacup
ful about each pl a nt , as before s tat ed. \ Vhen th e maggot occur s ill 
radishes, th e tr eatm ent is much th e sa m e, the sol ution being pOl1red in 
a thin strea m along th e r ow, so that th e so il ahout th e plants is wetted. 
The treatm ent in this case also sho uld he repeateel several tim es at 
weekly interva ls. If a littl e of th e so luti o n ge t s on th e plants, they l11~ly 
be slig htly burned, th oug h suc h " burnin g " is not lik ely to cause Illu ch 
damage. The first application sho uld be made whcll the plants show 
m erely the fir st pair o f leaves. No soluti on of g r ea t e r s tr eng th than 
one ounce to eight gallo ns sh o uld be ll sed, a nd ve ry fa\'orahle results 
have followed the u se of on e ounce t o ten gallons. 

Corrosive Sublimate Is a Violent Poison, dangerous to a ll w ho handl e 
it . It is th e bichloride of mercnry ll sed as a disinfectant, a nd it possesses 
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the property of conrbitritrg_ with nretals rvhen in solution, quickly ruin-
ing the.metals ancl itself- breaking clorvn as a result. It i., th-erefore
imperative that all storage or clissolving of the poison be done i1
rvooclen, stonc \va-rg, or glass vessels, un.l that contact of the liquiclu'ith the tnetal of btrckeis or other metal implements or contaiders
shoulcl bc as brief as possible. All vessels containing the solution must
be coverecl to prcvent livestock, cajs, .1_ogr, pou1try,"etc., from drinkingit. Fttrthernlorc, orlc rlrust be care frrl abJut getting it on the handr ut ii
clothing, sittc.e sonle indiviclrrals are very strsceptibi-e to nlercLlry poison,
]ttg. In making tl" applicatiorl. or1 ru,iishes, a sprinkling-pot piepare,l
by rcnroving.the. "rose" or sprinkler. ancl partly'pluggin?'the ^spout 

is
cffective. It is also inrl>ortant that the t-tr.tal rprl"tTiirg-"pot be^coatecl
irrside. throughottt u'ith \\,'zlx, asphalttrrn, or rom" paint" 6r rvaterproof
ntateria.l, to prevetrt cotrtact between the solution and the nretal oi tt-r"
sprinkler.

CORROSIVE SUBLIMATE, ANTIDOTE FOR

Iudttce vc,nriting; give rvhites of eggs a1d milk. Senci for physicial.

TAR-PAPER DISKS FOR CABBAGE AND CAULIFLOWER

An ol<ler lntt, ncverthelcss, :r <lependable treatnrent for the ntaggots,
either. in cab.bage or in cauli{lo.uei', lies in the use of tar-papet ?Tsks.
The flies dislikc tltese clisks atrcl seek other plants of tlr. t-r-,rtit"rci family
n'hen they cncounter thenr.

. Secure a qtrantity of tarred building-paper ancl cut it into squares or
circles frotn trvo to three inches acro*.- Punch a rouncl hole about one-
fourth inch in size in the center, ancl then cut a slit fronr the hole to onc
side. A harness punch cttts a clean, round hole, and the rvriter uses one
together rvith.a pair of tinsrnith snips to prepare tl-re disks. In quantity,
of course, it is be st to buy thenr aiready p?epared. Place the- clisk scr
that the stenr of tlie cabbage plant comes up- through the hole in the
center, atrcl press the disk clorvn flat to the soil at the time of setting orrt
the. plants. 'l'he resttlt is of ten 90 per cent or more of immune plan-ts at
a tinte n,hett unprotectecl plants alongside are practically all lost.

CABBAGE FLEA-BEETLE

( P lt 5ll o tr e t a aitt at a)

Like all of the flea-beetles, the cabbage flea-beetle is small and incon-
spicuous, though very active, jumping long distances r,vhen disturbed.
It is less than one-tenth of an inch in length and black in color, rvith a
rvell-marked yellowish stripe on each -rving-cover. The larva is long
and slender, and rnines in the leaves of young cabbage plants.
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the properly of combin ing with metals when in solution, quickly ruin 
ing the metals and itself breaking down as a result. It is, therefore 
imperative that all storage or dissolving of the poison be done in 
wooden, stone ware, or g la ss vessels, and that contact of the liquid 
with the metal of bucket s or ot her metal implements or containers 
should be as brief as poss ibl e. 1\11 vessels con taining the so lution must 
he cove red to prevent livestock, cats, dogs, poultry, etc., from drinking 
it. Furth ermore, olle must he careful abo ut gett ing it on the hands and 
clothing. s ince SOllle individuals arc ve ry suscept ible to mercury poison-. 
ing. J 11 making the app li cation on radishes, a sprinkling-pot prepared 
hy removing the "rose" or sp rinkler and partly plugging the spout is 
eFfect iv e. Tt is :llso important that the metal spr inkling-pot be coated 
in side throughout with wax. aspha ltu1ll , or some paint or waterproof 
Illaterial, lo prevent contact between lhe so lution and the metal of the 
sprinkler. 

CORROSIVE SUBLIMATE, ANTIDOTE FOR 

Jllclll ce vumiting; give white s uf eggs a nd milk. Send for physician. 

TAR-PAPER DISKS FOR CABBAGE AND CAULIFLOWER 

}\11 older hut , llevcrLht'1css. a dependable trealment for the maggots, 
either in cabbage or in cauliflower, li es in lhe use of tar-paper disks. 
The fli es dislike these disks and seek ot her plant s of th e mu stard family 
when the)' encounter them. 

Secure a quantity of tarred building-paper a nd cut il into squares or 
circles [rolll two to thre e inche s across. Punch a round hole about one
fourth inch in size in the center, and then cut a slit from the hole to one 
side. 1\ harne ss punch Cllts a clean, round hole , and the writ er uses one 
tog-ether ,,-ith a pair of tin smith sn ips to prepare the disks. Tn quantity, 
of conrse, it is be st to buy them already prepared. Place the disk so 
that the stem of the cabbage plant comes up through the hole in the 
center, and press the disk down flat to the soil at the time of setting out 
the plants. The re snlt is o ften 90 per cent or more of immune plants at 
a time when unpro tected plant s alongs ide are practically all lost. 

CABBAGE FLEA-BEETLE 

(Plzyllotrela vittata) 

Lik e all of the flea -beet les, the cabbage flea -beetle is small and incon
spicuous, though very active, jumping long distances when disturbed . 
It is less than one-tenth of an inch in length and black in color, with a 
well-marked yellowish stripe on each wing-cover. The larva is long 
and slender, and mines in the leaves of young cabbage plants. 



18 X4.IC}IIGAN SPIICIAL BUI-LETIN NO. ISJ

. Rernedy: 'f[re n'c-rrst clanrage is inflicted by these little pests u'hett tlte
plants are yorltlg, and long before the l-reads are fortrtecl. At that titrre :r

i1rr"y of ari ars&ical or borcleaux nrixture rvill servc to check thctn, tltc
lrorcleaux acting as a repellant. Aftcr thc heacls appcar, it is ttttsafc to
usc any of the arsenicals.

THE CABBAGE.LOOPER

( Aut o g rafha b ras si'co'c )

Inconspicu()tts in its \\,ork, lrut, ncverthclcss, c,I sc,,tttc itttlrort:ttrce, is
thc cabbage-looper, so nzrnrecl bccausc of thc looping or nlc:tstrring gait
riI thc larvac. 'l]his pale-grecn, zrlnrcist tr:tnslttccnt larva rcachcs a sizr:
slightly larger than that of thc colnnloll "cabbagc-wor-nr". It is rathcr
obictrr cly striperl longituclinall;.. 'l he larva u,alks rvith a looping ga.it,
orving to thc lact tliat the rc are 1ro legs for the uridcllc region of thc
lrorly.

Whcn {ull-grorvn, thc larva spins a urhitc, silkcn cocooll, soutctitttes
rrncler a icaf lrlaclc, o{tcn on scrire othcr objcct llcar zrt hartrl. Aftcr :r

tinrc, the aclrrlt ntakcs its rvay out of the cocoou. It is a rviugc<l rtrotil
or nrillcr rvhich sprca<ls about onc ancl onc-half itrches frottr tip to tip of
the rvings. It is l;rorvnish-gra1. in color, the front-u,iugs lteing ttlor_c. o::

lcss transverscly mottlecl, each front-rvitrg bearing :r surall silver-rvhitc,
n'cll clefinecl spot, the hind-rvings bcing lighter in color and rvithout
rnottlings.

The sanrc rcme<lics that allply to thc coln111o1t cal-ibagc-\\rorlll (scc
page 20) ivill serve for the looper.

CABBAGE SNAKES

( ArI crnis albicans )

Alarnring storics rclative to the poisonons propcrties o[ "lottg, slctt-
clcr, hair-like 'sl1akes,'" rvhich arc founcl in the cabbage, arc colllntotrly
circulated. 'I-hese "fearful slrakes" are thc sallle creatures that are oftert
found in watering-troughs and pools. They are knorvn as "hair-snakes,"
believed by the uninformed to be animated horse-hairs. They really are
parasites from thc bodies of grasshoppers, crickets, etc., r,vhich pass part
of their cxistcnce in thc soil,the young gaining access to the boclies of
grasshoppers or crickets early in their carecrs. (See page 3.) When a
grasshopper is altont to die fiom the drain put upoll its strength by the
parasite.s, the latter crarvls out. Some fall into the cabbages on rvhich
the hoppers happen to be fcecling at the time lvheu their strength fails.
Such hair-snakes settle clorvn into the cabbage hcacl, finding a moist
placc wherein they manage to live for some timc.- It is not at all likely tliat harm rvoulcl rcsult fronr catirrg a lticcc of
hair-snake, but their prescncc in cookcd food is naturally undesiraltlc.
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Remedy: The \vorst damage is inflicted by these little pests when the 
plants are young, and long before the heads are formed. At that time a 
spray of an ar enical or bordeaux mixture will serve to check them, thc 
bordeaux acting as a repellant. Aftcr thc heads appcar, it is unsafc to 
usc any of the arscnicals. 

THE CABBAGE-LOOPER 

(Autographa urass£cac) 

Inconspicuous in its work, but, ncverthelcss, of S01lle illlpurtance, is 
lhc cabbage-loopcr, so named because of the looping or mcasuring gait 
of the larvac. This pale-green, a lmost translucent larva rcachcs a size 
slightly larger than that of thc C0111mon "cabbagc-worm". It is rather 
obscurcly striped longitudinally. Thc larva walks with a looping gait, 
owing to thc fact that there arc no legs for the middlc region of the 
boely. 

"\i\fhen full-grown, the larva spins a white, silkcn cocoon, sometimes 
under a leaf blade, often on some other ohject ncar at hane1. After <l. 

timc, the adult makcs its way out of the cocoon. It is a winged moth 
or millcr which spreads about one and one-half inches from tip to tip of 
lhe wings. It is brownish-gray in color, thc front-wings being morc 0:.' 

less transversely mottled, each front-wing bearing a small silver-white, 
\\'cll defined spot, the hind-wings being lighter in color and without 
mottlings. 

The same remcdies that apply to the common cabbagc-worm (sce 
page 20) will serve for thc looper. 

CABBAGE SNAKES 

(~1 cnn£s alb£cans) 

Alarming stories relative to the poisonous properties of "long, slell 
der, hair-like 'snakes,' " which arc found in the cabbagc, arc commonly 
circulated. These "fearful snakes" are the same creatures that are often 
found in watering-troughs and pools. They are known as "hair-snakes," 
believed by the uninformed to be animated horse-hairs. They really are 
parasites from the bodies of grasshoppers, crickets, etc., which pass part 
of their existence in the soil, the young gaining access to the bodies 0 [ 
grasshoppers or crickets early in their careers. (Sec page 3.) When a 
grasshopper is about to die from the drain put upon its strength by the 
parasites, the latter crawls out. Some fall into the cabbages on which 
the hoppers happen to be feeding at the time when their strength fails. 
Such hair-snakes settle down into the cabbage head, finding a moist 
place wherein they manage to live for somc time. 

It is not at all likely that harm would result from eating a piecc of 
hair-snake, but their presence in cooked food is naturally undesirablc. 
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CABBAGE WORMS

(Pieris rafue)

White ltrrtterflies, tl-re aclults of the calrbage-worln, are to be seerl
fllttering rvherever there are plauts o{ cal;l)age, cattliflorver, rape, racl-
ish, trrrnip, nrrrstar<l, or alry n.retnber of the tnttstarcl family. There arc
three species forrncl irr Nlichigatr ; trvo trative species, the nortliern rvhite
ari<1 the sorrtherrr checkerecl rvhite; ancl the importecl rvhite calrlragc
liutterfl-y., u,hich iu rrtttnbers stlrpasses ltoth of the otlier species.

Fig 14' 
lTf ?j;f,,'1,?3,11;:',1;t'.1i.'"' 

p11pae

The yellotv lttrtterfly of abotit the same size is uot to be cou{ttsecl rvith
the "lvhites," since its caterpillar feeds on clover and not ou plartts oI
the mustarcl family. One sees tl're r,vhite butterflies laying cggs ou calr-
bage and its relatives, ancl soon afterward the well-kuorvn gree11 or
lrluish-green larvae are to lte founcl on the plants, rvhere tliey are coltt-
monly callecl "cabltage-worms". 'lhey eat holes in the plauts, sotttctitttes
tunneling quite deeply into the heacls, ancl chauging to naked pupacr,
rvhich are fastened by loops of silk to the undersicles of leaves or o11

nearby objects. Iu a ferv days or r,veeks, these pupae, in tttrn, give rise
to winged butterflies, except, of conrse, in the case of the over-rvinter-
ir-rg generation. Both adult butterflies and "worms" or larvae are to llc
found at most any time during the growing season.

The list of killing agents nsecl agairrst cabbage worms is a loug otte.
Jn ear'lier tinrcs, soot, air-slakc<1 linre, roatl-cltist, chcaii {lortr attrl tttatt.r'
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CABBAGE WORMS 

(Pieris rapae) 

White butterflies, the adults of the cabbage-worm, are to be se en 
nuttering wherever there are plants of cabbage, cauliflower, rape, rad
ish, turnip, lllustard, or any m emb er of the mustard family. There are 
th r ee species f oUlld in l\1ich igan ; two native species, the north ern wh ite 
:1lld the so uth ern checkered white; and the imported white cabbage 
hutterfly, wh ich ill Ilumbers surpa sses both of the other spec ies. 

Fig. 14. Imported cabbage-worm larva, pupae 
and adult, slightly enlarged. 

The yellow butterfly of about the same size is not to be confused with 
the "whites," since its ca t erpillar feeds on clover and not on plants of 
the mustard family. One sees the white butterflies laying eggs on cab 
bage and its relatives, and soon afterward the well-known green or 
bluish-green larvae are to be found on the plants, where they are COlll 

monly called "cabbage-worms". They eat holes in the plants, sometime s 
tunneling quite deeply into the heads, and changing to naked pupae, 
which are fastened by loops of silk to the undersides of leaves or on 
nearby objects. In a few days or weeks, these pupae, in turn, give rise 
to winged butterflies, except, of course, in the case of the over-winter
ing generation. Both adult butterflies and "worms" or larvae are to be 
found at most any time during the growing season. 

The list of killing agents used against cabbage worms is a long on e. 
In earlier times, soot, air-slaked lime, road-dust, cheap flour and many 
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other dusts were used. I{ot rvater hacl its day, antl kerr)sclle ettrttlsion,
to which has been aclded a little pyrethrttnr, is still ttsecl l,y solle
growers.- Before the cabbage heads orlt, apply arsenzrtc of leacl or arseltate of
calcium, either as a dust or spray. If arsenate of calcitttn is ttsecl as a
spray, use one pound to 50 gallons of r.vater. If arseuatc of lead is ttsecl
as a sprayr use one and one-half pouucls to 50 gallons of rvater. If, otr
tl-re other hand, dusts are used, rnix five pottnds of arserrate of calcittnl
thoroughly witl-r 95 parts of hydrated lirire ; arrcl i{ arse nate of leacl is
used, u.se 

-10 
pounds 

-of the arsenate oi lead to 90 pottncls of hydratecl
lime.

After the heacls fornr, use hellebore and ltydr:rtecl linre, or hellebore
ancl cheap flour-about one part of the helleborc to three or four of
plaster, linre, or flour. The feason for the ttse of hellebore itrstead ol'
arsenate of lead is merely that it is arr org'arric poison rvhose effect is
less pernranent. 'Ihe danger in eating the vegetalrle is.thtrs_ greatl-y
reduCed, the poisonous principle of the hellebore lrreakirrg tlou,tt ()tt

exposrlre to the weather.
Pyrethrum ancl derris clusts, non-poisollous to ltigher atritnals, are

extien-rely effective against cabbage wornrs. '1.'ltere are a trtttttber oi
dusts containitrg thesE materials on sale. A satisfactory clttst call be
made by rnixing one part of finely grottncl pyrcthrtttn florvers, or all
equivalent amoint of the active principle fronr thenr, rvith tlvo pa.rts
.-,f some inert carrier srrch as talc, Lrer-rtonite , flour, or toltacco clust.
Applications of 25 to 50 porrncls of this rrrixture per acre rvill coutrol
cabbage wornls. Dtrsts made u,ith hyclratecl lirtte ttrttst lte ttsetl at otrce,
btrt ifnlancl carriers are trsed the clust tuay l-.,e storecl if tightly closetl.

Pyrethrrrm and derris spr:rys havc trot bectr:ts satislactory lor calr-
bage wornr control as dttsts.

eauliflou,er is especially liable to shorv rersirltte iI arsenicals are usetl
after the heads beg'in to form; therefore avoitl ttsirtg thettt after tliis
time. Pyrethrum or derris sl'rortlcl be ttsed.

COMMON PESTS

Fig. 16. Ceiery plant sh

Fig. 15. Greenhousc le

ir-r the heart of the celery p
by a flinrsy u'eb. hr Micliigi
generations each ),ear. r\ftc
lrrolvn prlpae, nreastrring allo
of about three rveeks tiiese r'fl're color of the larvae l

rvhich it feeds ; zrs lnalry as
single plant. One of the ann
tiers is due to the fact tha
celery is cut f or nrarket. (

leaves, and frass ; but, as lo
continue to feecl llpolr ancl t
pared for nrarket, u'itlr the
before reaching the retailer,

lior the control of this pes
a specific. A killing agenf tcCELERY LEAF TIER

( P hly c t o enia f en'ug ali.s )
The greenhotrse leaf-tier is rrnfavorably kttorvtr A-s atl cl1e1tly ol chrl's-

anthernum, cyclarnen, rose, slveet pea, aucl a host of other plants grolv.ll
under glass. 

-Occasionally, 
r.rhen rveather conclitjons a1'e. just.right, this

pest atlacks celery oyt-oj-doors, and under such conditions it rnay be*
c:ome a maJor pesi of celery, lvhen it is kno\v1r as_the celery leaf-tier.
This happened over a large part of the eastern Unitecl States during
the summer oI 1931, rvith results that rvoulcl ltave lteetr disastrous to
celery growers had they not pronrptly takerr lrleasttres to check the
epidemic. The aclult of tliis pest is a nroth, tau-lrrorvtr itr color rvitli the
fiont wings darker thau the hincl rvings aucl tnarked l2Y dark, wavy,
transversJlit "s. The rnoths expand about five-eighths of att iuch across
the wings. 'lhe pest flies prirnarily at night ancl reurains hiclclen a\'vay
in dark, protected places during the daytinle. - 

On celery,_ the eggs -are
placed on the small, undeveloped leaves of the heart and the larvae feed
bn the heart and foliage untillhey attain a leng-th of abottt-three-fourths
of an inch. It is not rrnusual to find all sizes of larvae rvorking together
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o ther dust s we r e u sed. H ot wa te r had it s day, a nd k erosene emuls ion, 
to which has b een added a little py r ethrum , is still used hy som e 
g rowers . 

Before the cabbage heads out, apply arsena te o[ lead or a rsena te o[ 
calcium, eith er as a dust o r spray. J f a rsenate of calc ium is used as a 
spray, use one pound t o 50 g allons o f w ater. If a rsena t e ot lead is u sed 
a s a spray, u se one and one-haH pound s t o 50 g allons of wat er. If, o n 
the other hand, dust s are u sed, mix fi ve pound s of a rse nate of calcium 
thoroughly w ith 95 parts of hydra t ed lime; and i t a r senat e of lead is 
u sed, use 10 pound s of th e a r sena t e o f lead t o 90 pound s of hydrat ed 
lime. 

A ft er th e heads fo rm , u se h ell ebor e and hydrated lime, or hell ehore 
a nd cheap fl our- ahout one pa rt of th e hellebor e t o t hree or fo ur of 
pl as t er , lim e, or fl our. T he reaso n fo r th e use of hell ebore ins tead oi 
a r sena t e of lead is m er ely tha t it is an org ani c po iso n w hose effect is 
less permanent. Th e danger in eatin g th e vege tabl e is t hu s g reatl y 
r educe d, the poisonous principle o [ th e hell ehore hr eakin g do wn O il 

expos ure t o th e weather. 
P y r ethrum a nd derri s dust s, nOll -poisonous to hi gh er animals, a r e 

extremely eff ective again st cabbag e w orm s. Th ere are a numb er of 
dust s co ntaining th ese material s on sa le . A sati sfactory d ust can be 
made by mix in g one part o f fin ely g round py r ethrum flowe rs, or a n 
equivalent am ount of the ac tive principle fr om th em, wi th two par t s 
of some in ert carri er such as talc, bentonit e, fl our, or tobacco d ust . 
Applications of 25 to 50 pounds o[ thi s mi x ture per ac re w ill control 
cabbage worm s. Dust s mad e w ith hydra ted lim e mu st be used at once, 
but if bland carri ers a r e used th e du st may be s to r ed i[ tightl y closed . 

P y rethrum a nd derri s spray s have no t bee n a s sa t is h ct ory fo r cab
bage w orm co ntrol as du st s. 

Cauliflow er is espec ially liable to sho \V r es idue i [ ar se nicals are used 
afte r the h eads begin t o form ; th erefo r e avoid l1 ~ ill .~· th em a ft e r t hi s 
t im e. P y r ethrum or de rri s sh ould he 1t secl. 

CELERY LEAF TIER 

(P hlyctaellia ferrugalis) 

T he g ree nh oll se lear - ti er is unfavorably kn o wn as an enemy o f chrys 
anthemum, cy clam en, r ose, swee t pea, a nd a host o f oth er pl ant s g row n 
under g lass. Occas ionally, w hen wea th er conditi ons a re jus t r ight, thi s 
pest attacks celery out -of-door s, a nd un de r snch co nditions it may b e
com e a maj or pes t of celery, w h en it is 1(11 0Wn as th e ce lery leaf -tier. 
T hi s happened over a large par t o f th e eas t ern U nit ed S ta tes d uring 
t he summer of 1931 , w ith r es ult s th a t woul d have bee n di sastrous t o 
celery g rower s had th ey no t promptly tak en m easures t o check th e 
epidemic. T he adult of thi s pes t is a m o th , tan-bro\V n in c010r w ith th e 
front w ings darker th an th e hind w in gs and m a rk ed hy cl a rk, wavy. 
transve r se lin es. T he 111 0th s expand about fL ve -e ig hth s of a ll inch ac ross 
t he w ings. T he pes t fli es primarily at n ight a nd remai ns hidden away 
in da rk , pro t ec ted places during the daytime. 011 cele ry, t h e eggs a re 
placed on the small , und eveloped leaves of t he heart and t he larvae fee d 
on the heart and fo liage until th ey attain a leng th of about three-fou r th s 
of an inch . It is not unu sual t o find all sizes of la rvae working t ogeth er 
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COMMON trIEI,D AND GARDEN CROPS

Fig. 15. Greeuhortsc leaf-tier, adrtlt tnoth atrcl larva, (enlarged).

in the heart of thc cclery 1tlant, the larvae being protecterl sotttcn'hat
by a flinrsy u,elr. In Mic:hig'a.n, thcrc mzry be as nraliy zrs f<rrtr ill-definetl
generations each ),ear-. Aftcr thc lzrrvae att;rin fttll sizc, tltc-r' cltalrge. ttr
irrooun pupae, nle:Lsrlrilrg about orrc-ha1f inch in lcngth att<1 aIter;t perioti
of abotrt tl'rree rveeks tliese prq)ae procluce tlte aclrrlt nrotlts.

'lhe color of the larvae approxinrzrtes that of t1-re celery heatt on
rvhich it feeds;as lnany as 50 leal-tiers o{tcn rvork itr cotttlrarly oll a

single plant. Onc of the anrroying features of att attack 1,1'celery leai-
tiers is due to the fact that the larv:re clo ltot coitsc tvork tvltett tlte
celery is cut for nrarket. Orclirrary r.,,ashittg renroves tht'<lirt, tlearl
leaves, and frass; brrt, as long as t1'rc pt'sts Letnain otr the lrlatrt, thel'
contiuue to feed rlpoll arrcl to beforrl tlie celery after it lras lreeu pre-
pared for nrarket, u,ith the resrrlt that fine celery l-lecontt's urrsalable
hefore reaching the retailer.

Fol the control of this pest, pl.rethrunr extract is fottrrtl to lrer altttost
a specific. A killing agelrt to lre ap1;ropriate for usc ot1 celery tnust lre

Fig. 16. Celery plant shorving injury caused by celery leaf-tier.
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Fig. ]5. Gr ee nh ouse leaf - ti e r, adult m oth a nd la rva, (e nl a rge d) . 

in the heart o f the ce ler y plant , the larvae b e ing prot ect ed so m c \Vh a t 
by a Aim sy w eb. In Mi chi g an, th e r e may be as many a s four ill -d e fin ed 
g e ne rati o n s ea ch yea r. A ft e r th e larv ae attain full s ize, they cha nge tn 
brown pupae, m ea surin g a bo ut o n e-half in ch in le ng th a nd aft e r a p e rilld 
o f about three wee k s t hese pupae produ cc th e adult m o ths . 

Th e co lo r of t he larvae approximates that o f th e ce le ry h ea r t 0 11 

w hich it feeds; as many as 50 leaE- ti e r s o ft e n w ork in COlllpany o n a 
single plant. O n e o f th e a nn oy in g {(' atures o f an a tta ck hy cele ry leai 
ti e r s is due t o th e fac t that th e larvae cI o n o t cca se wurk \\·h e n th e 
ce ler y is cut fo r m a rk et. O rdin a r y wa shin g remo ves th e dirt , d ea d 
leave s, a nd fr ass; but, as lo ng as th e p es t s r e main o n th e pl a nt, th ey 
continue t o fee d upon a nd to be fo ul th e ce le ry a ft e r it has bee n pre
pared fo r m a rket , w ith th e r es lllt that fin e ce le ry b ecol1l e's un sa labl e 
b efor e r ea chin g th e r e tail e r. 

r o r th e control o f thi s p es t , py r e thrum ex tract is fo unel t o h e alm os t 
a spec ifi c. A killin g age nt t o h e appropri ate {o r u se o n ce le r y l1l ust h e 

Fig . 16. Celery pla n t sh owing in jury caused by ce lery leaf-t ier. 
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Remedy: Spray or- clust r
lrorclearrx nrixtrrrc ancl an a
iLrsenatc of lcacl porvcler at .

onc ancl onc-half pouncls to r
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l rrc fcrrccl, at lcss cost ancl
lrcttcr rcsuits. A clrrst of a
lirrre anrl hy111'atccl linre slic
s;rtis i;rctol')', iutrl irr tlic gi
1,t-,,1';tl,ly l,c tlrc fayolitc tr-ca
carrsc clusts arc so casily ap
tirc opcration call be t:cpc,
tinrc to time I'ithout rnLich
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ing of fzrllcn lcavcs, ancl tli't
tiorr oi all rag'n,cccl, pign.cccl
lrt'l1r to stal'\'('ollt tlris lrcst
ru()1r u'ith sorilc othcr flca-l;
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Fig. 18. Trianglc flca- ls
bcctlc, enlargcd. itts

colorless, oclorlcss, alnrost tastcle ss, an<1 non-1'roisotlotts. Srrch a co111-

pouncl rve fincl in pyrethrrlrll extracts ancl tlttsts. liinely-grouucl, fresh
pyrethrurn clust, tr"sea at tl-re rate oI 25 potincls to au acre thl'ottgh a

rluster ancl follorvecl lty another applicatiou in 30 rtrinrrtcs at the satlle
rate, gave very satisfactory resrrlts. 'j'rvo applications are ttecessal'y,
for sorne of the larvac on tlrc irrsicle of the heart rvill not get ctrortgh the
first time over to kill theur, ltrrt rvill lie clrivcn ottt u,hcre thcy rvill Jrc:

hit by the secotrcl application.
'J'h-e clust userl coiriiste,l of eqrral parts oI pyrethrunr rvith cithcr talc,

chalk, lrentonite, or inftrsorial ezrrth. A spray cotrtainitrg pyrctltrtllll ex-
tract gives eclnally goocl rcsrrlts. 'l-he strcngth rec()ntnrcrtdecl_.1ry thc
nraker-- shonlrl lte follorved, since the re are lnany gratles of cliffererlt
strer-rgths on the markct. Only those larvac that at'e ltit rvill lre killetl.

Aslrefore mentionecl, trinrrnecl stalks \\rashc(1 rvith ttater alotrc tna;'
beconre bcfoulerl lty the larvac on the rvay to lrtarket. '1.'ests shou'crl
that the adclition of liclrricl pyrethrullr preparatiou in the u'ash lvater at
strerrgths approximating orle-half that recotntnenclecl {t,rr ficltl ttsc l<illcti
all l;ut a ,rer:y small numlter of the leaf-tiers. A cornplete inrrucrsirttl tlttr-
ing the rtashitrg i)rocess is reclttirecl. Celery treatecl in this rvay ltas. llccir
."Ietr in cluantity-, rvitli no ill effects, imtlecliately aftcr u'ashing. Cc'lcry
l asherl iri strch preparatiotrs catruot lrc distingtrishccl {rottr otlttrt' cclerl'.

THE PALE STRIPED FLEA.BEETLE
(Systena blandcr,)

Flca-ltcctlcs, as the nanrc inrplics, have strongly rlcvclopcrl jurnpirrg
hir-rcl-legs, lry rneans of rvhich they are able to tal<c lotrg lcaps- a{tcr
the nrairier o{ thc cornmon flea. 'I-hey all lrclor-rg to thc farnily of lcaf-
lreetles ancl feecl on vegetation. The one in clucstiolt, "thc palc, _str.ipetl
flea-beetle," is very srnall, measnring about one-cighth of an inch iri
length, ancl is yelloivish-brorvn in color. Dou,u each rviug-cover cxteutls
a y-ellorv strip-e. The prothorax is also 1-e11o-rv, the heacl brorvnish-rerl,
tht legs yellorvish-recl, and the ttucler siclc of the bo_dy_ black.

Whlle pre-eminently a pest of tl're srlgar 'beet in Michigan, this Jrcetle
makes iti presence felt very forcibly on the garclcu lregt, a.s u'cll AS oil
corll, beans, and potatoes. It is very foncl of sorrcl (ordirtary rccl ot'

horse-sorrel), pigweecl or latult's-clttarter, rag\\,'ee<1, aucl a grcat varicty
o{ other plants.

The slencler, threacl-like larvae of this bectlc are saicl 1ty Chitteuclelr*
to feecl on the roots of corn, lanrb's-clttartcr, ancl prolralrly aiso ou thc
roots of Jimpson or Jamestorvn lr.cerl. 'lhey arc rvhite in color rvith
a moclerate number of hairs.

Iilea-beetles are pests cluring clry seasous, rarely cloing se riotts.injtrr'1'
rluring rvet weather. The rvcirst clamage. is clotre to bects 'uvhile thc
lteets"are small, ustrally rvhen they have about trvo leaves. Urrder sttcit
colclitions, the lteetlei sometinres spoil cltrite large areas, ustlally i].
sancly r.giotlr. When the beets are Larger, the insects eat ottt the soft
tissue in-patches, either on the upper or under sttrfaces of the lcavcs,
af ter whiih the remainder of the- patcl-res clry up ancl f all ottt, lcavitt[
trnsightly I'roles rvhich iucrease in size as the leaf cxpaucls.

*Rtrlletirr 23, U. S. Rureau of Iintourology, Dcp:trttttctrt of Agrictrltttre.
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colorless, odorless, almost tastcle ss, and non-poisonous. Such a com
pound we find in pyret.hru111 extracts and dusts. Finely-ground, fresh 
pyrethrum dust, used at the rate o f 25 pounds to an acre through i1 

duster and followed hy another application in 30 minutes at the same 
rate, gave very sati s factory results. Two applications are necessary, 
for some of the larvae on the in sicl e of th e heart will not get. cnough the 
first time over t.o kill them, but will he driven out where they will he 
hit by the second application. 

The dust used consisted of equal part s of pyrethrulll with either talc, 
chalk, bentonite, or infusorial earth. J\ spray containing pyrethrum ex
tract gives equally good r esults . Th e strength r eco lllmcnded hy the 
maker should be foll owed, since there are many g rades of different 
strengths on the market. Only those larvae that are hit will he killed. 

As befor e m ention ed, trimmed stalk s washcd with water a lone lllay 
beco me befouled by the larvac on the way t o mark ct. Tcsts showed 
that the addition of liquid pyrethrum preparation in the wash water at 
strengths approximating one-half that recommended for field use killed 
:1.11 but a very small number of the le~f-tier s. A complete immersion dur
ing the washing process is required. Celcry treated in this way has becn 
eaten in quantity, with no ill effects, immediately a[ter wash in g. Celery 
washed in such preparations cannot be di stingui shed from ot.hcr celery. 

THE PALE STRIPED FLEA-BEETLE 

(Systclla blallda) 

FIca-beetles, as t.h e name implic s, hav e strong ly dcve10ped jumping 
hind-legs, by m eans of which they are able to take long leaps aft.er 
t.he manner of the common flea. They all belong to the family of lea[
beetles and feed on vegetation. The one in ques tion, "t.he palc, striped 
flea-beetle," is very small, measuring about one-eighth of an inch in 
length, and is yellowish-brown in color. Down each wing-cover ext end:;; 
a yellow stripe. The prothorax is also yellow, the h ead brownish-red, 
the legs yellowi sh-red, and the under side of the body black. 

While pre-eminently a pest of the sugar beet in Nlichigan, this beetl e 
makes its presence felt very forcibly on th e gardcn bect, as wcll as on 
corn, beans, and potatoes. It is vcry fond of so rrel (o rdinary rcd or 
horse-sorrel), pigweed or lamb's-quarter, ragweed, and a g reat variety 
of other plants. 

The slender, thr ead-like larvae of this beetle are said by Chittenden* 
to feed on the roots of corn, lamb's-quarter, and probably also on t hc 
roots of Jimpson or Jamestown weed. They arc 'white in color with 
a moderate number of hairs. 

Flea-beetles are pests during dry seasons, rarely doing scrious injury 
during wet weather. The worst damage is done to beets while t.hc 
beets are small, usually when they have about two leaves. Under such 
conditions, the beetles sometimes spoil quite large areas, usually in 
sandy regions. vVhen the beets are larger, th e insects eat out the soft 
tissue in patches, eith er on the upper or under surfaces of the leaves, 
a fter which the remainder of the patches dry up and fall out, leaving
unsightly holes which increase in size as the leaf expands. 

*Bulletin 23, U. S. Burcau of Entomology, Departmcnt of Ag ri culture. 
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Remedy: Spray or dust, 
burdeaux mixturc and an a 
arscnatc of lead powdcr at ' 
one and onc-half pounds to ; 
\\'a tCL Bordeaux, and ar 
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J)loc kll1,g tlmc. The rolling sh 
not w h dc the dcw is 011 beca' 
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COI\TA{ON I'[S'1'S OIT ]TIELD AND GAITDEN CITOPS

Remedy: Spray or clttst rvith an arserlical, or better still, slrray rvith
lrorclcattx tttixtrtrc:rtrcl an arsenical, prlt on at the orclinary strerigth,-
rLrsctratc of lcacl porvcler at the rate oi
otre ancl onc-half pouncls to a barrel of
u,atcr. Borcleattx, and arsenate of
linrc, olrc porlncl to 50 gallorls, or paris-
grccn, forrr ounces to 50 gallons, rxay
lrc rrsc<l instcacl of ar.scnatc of leacl, if
lrrcfcrr-ccl, at lcss cost ancl tvith eveil
lrcttcr resrrlts. A clrrst of arsenatc of
lirnc ancl hy111.1.,1 linrc shoulcl provc
satisfactory, ancl in thc garclcn u'ill
lrrolralrly bc thc f:rvoritc treertnrent, be-
c:rtlsc clusts are so casily applicrl, anrl .

thc opcration calt be rcpeatcd f rom
tinrc to time u,ithout nruch ilrepara-
tiou. C.lcan culturc, inclucling the ljurn-
ing of fallcn leavcs, ancl the clcstruc-
tiorr oI all raeu,cc(1, pigu'ccd, ctc., rvill
hclp to starlrc orrt this 1tcst, in conr-
nrorr u,ith sonre othcr flea-bcet1es.

A rncthorl u'hich has conre into gcn-
cr:r1 pr:Lcticc in N{ichigan is to rolf the

23

llcld rr'ith rollcr or ctritipaci<cr rvhile thc bcets irrc small anrl bc[ort:
lrLrckirre'tintc._Thc rolling shorrlcl be rlonc clrrring the hcat of the rlay antl
rrot rvhile tlte clerv is on, bcc:rtrsc the plants arc inore brittlc cluring carl,v
tttorttitrg-atrcl tnorc likcly to be brokcn after they attain any sizel ltoli-
in.q'_shottld not lte clonc aftcr thc plants get t.r.,nre than fonr- le:rves.

Il1'dratccl linrc appliccl as a clust, cithcr rvith a cluster or, if cluster is
rrot avail.r"blc, _lry thc aicl of a clrill, acts as a vcry effective repellcnt tri
tltc aclult lteetles. A.ny mcthod of applicatioll nray be employ..l, so long
as the clust is clistriltutccl evcnly or.cr the ltlants.

Fig. 17. Pale striped flea-bcctlc,
enlarged.

THE TRIANGLE FLEA.BEETLE

( D is o r t y c lta t riang wl ari,s )

T1-re triangle flca-beetle is so nzrnrctl lrc-
carlse of thc three clark, rouncl spots placed
in a triangula.r position on the oralrge pro-
thorax. This bectle varies frorn altout three-
sixtccnths to oue-fourth of an inch in length.
It is lrlrre-black in color, rvith the exception
of the oralrge llrothorax before nrentioned.
It has the strong, jumping liincl legs of its
fanrily. It rvorks on the beet prinrarily anrl
is cotrtrollccl lry thc sanrc lneasrlrcs that gov-
crrr thc p:rlc, stripccl flca-ltcctlc. In fzrct, it
is trsrrally {ound iu company rvith the lattcr
irr s cct.

trig. 18. .I'rianglc flca-
bcctlc, cnlargccl.
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Remedy: Spray or dust with an arsenical, or better still, spray with 
bordeaux mixture and an arsenical, put on at the ordinary strength,
arsenate of lead powder at the rate of 
one and one-half pounds to a barrel of 
\\'a ter. Bordeaux, and arsenate of 
lim e, one pound to 50 gallons, or paris
green, four ounces to 50 gallons, may 
be ll sed instead of arsenate of lead, if 
preferred, at less cost and with even 
i>eLter results. A dust of arsenate of 
lilll e and hydra ted lime should prove 
sa tisfactory, and in the garden will 
probably be the favorite treatment, be
cause dusts are so eas ily applied, and, 
the operation can be r epeated from 
time to time wi thou t much prepara
tion. Clean culture, including the burn
in g of fallen leaves, a nd the destruc
tion o[ all ragweed, pigweed, etc" will 
help to sta rve out thi s pest, in com
l110n \"ith som e other ilea-beetles. Fig. 17. Pale striped flea -bee tle, 

enlarged. J\ method which ha s come into gen
eral pract ice in lVl ichiga n is to roll the 
field with rol1er or cultipacker while the beet s are small and before 
blocking time. The rolling should be done during the heat of the day and 
not while the dew is on, because the plants are more brittle during ea rly 
lllornin g and more likely to be broken after they attain any size. Roll 
ing should not be done after the plants get more than four leaves. 

Hydrated lim e applied as a dust, either with a duster or, if duster is 
not available, by the a id of a drill, acts as a very efiective repellent to 
the adult beetles. Any method of application may be employed, so long 
as the dust is distributed evenly ove r the plants . 

Fig. 18. Triangle flea-
beetle, enlarged. 

THE TRIANGLE FLEA-BEETLE 

(D isollycha triangularis) 

The triangle flea-beetle is so named he 
cause of the three dark, round spots placed 
in a triangular position on the orange pro 
thorax. This beetle varies from about three
s ixteen ths t o one-fourth of an inch in length. 
It is blue-black in color, with the exception 
of the orange prothorax before mentioned. 
It ha s the st rong, jumping hind legs of its 
family. It works on the beet primarily and 
is control1ed by the same measures that gov
e rn tl1 e pale, s triped ilea-beetle. In fact , it 
is usually fo und in company with the latter 
insect. 
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THE GREEN PEA-LOUSE

(Illinoia fisi,)

COMMON PIISTS

irlunt-licc on clovcr arrcl :rlfal
u'lrich, iI unhinclcrcrl, soon b,
an<l if uo l)arasitcs intcrl'erc
I{ ay in N{icliigan.

J I' the se asolt renrains cool
plant-licc are pro<lucccl. If, ,

lLrrri {airl,r ,lr)', thcn thc 1ta:
1rl:rnt-lice , zrncl the irlant-licc'fhe nrost practical artifici
a tirne is lr1' the trse of nico
elTective ancl 1tr:ictical nrethc
a l)o\\,er clustcr. II a sprar. i:
to rc:rch thc unclersirles of tl
rLccotnplish u,ithout tearing
<lirccts:r stl'()ltg cul'r(,ltt oi ;1

arrrl this crrrrent u'hich c:rrr-ir
ttpw':Llcl anrl coating- tltc unt
lcaves. 'l'o confinc thc irunc
it h:rs lrr:cn forrnrl practic:ii t
()\'cr thc cltrst nctzzlcs, so At1
tops of the peas. 'l'liis cloth
the drifting au,ay of the riusr
lri.gh cost of drrsting n,ith ni
are proviclerl rvith nroclern pi
jrrstiliecl in clustinc, cxccpt ir.
ol pc;rs \\'cre thre;rtcrrcrl ivith
cost o I rlrrstilt,q'.

I

( Lus1

'J-hcr l:rrva ol thc pca rrrotl
srrr:rll, ycllorl,ish czr.te rpillar, al
localities, \r'here it att?rcks grc

f1g c.lse. It cornes from c{gs
"sets". 'l'lie larvae picrce tlii
irrg pcas, bcsiclc partiaily fiili
u'r:blting. This inscct has bee
tivc in Wisconsin ancl in tlie
in lVlichigan in Chippcu,a, Ou
u':rs introcluccd fronr abroacl
rstrLltlishcd in Chippcu'a count

;\ltorrt the tinrc tltat thc t,ou
thc rl'ingerl nroths conre fic,ur
cggs sirr.q'i1', rrsualll. orr thc ser
('( )lnc tirry c:rtt'r'1rill:u-s, n'lriclt I

fornrirrg insiclc. '1'his continr
larvac enrerge ancl ltrrrl. thenr
IJcre, each larva spins its coc
trntil sonre time in July of the
enrerge ancl lay eggs. It \\'ill
nronths, the pea nrotlt is to lte

1'he grt'ett pc'iL-lottst'is:Ltt irtscct th:rt is corrsistcntlf incrc:rsir-rg in inr-
lrortattcc ilt otrr rrorthcrn statcs, anrl rvhich is alrcarl_y 11.," c:ruse of severr:
Ittsses to thc pca carlning inclustry, an<l to grorvers of garrlen peas.

Likc nralry other aphicls, it fcecls ()11 a v:rricty of plarrts, preferrirrg
:rlf:rl[:t or rcrl ckrvcr Ior rvinter-clrtartcrs:rnrl nrigratirrg to a. v;rriety of
lcgtttttt's or othcr p1:tnts for thc sullll11er. Itach vivip:rrotrs fernale is
capablc of giving lrirth to a largc nunrber of 1'otrnc, thc recorcl nurnbcr
lreing 147. 'l'l-rc avcrae'c rrtllulter of l,ourrg lrorn to clrch viviparous fc-
tn:rle is, lrolvcvcr, trn<lcr 70, and thc nunrlrcr of zrnnttal gencrations zrt
crtrr latitttcle about 10 or 72.

Jn tlrc itututrut, thc lice:rrc:rttractecl to clovcr anrl a1lalia ancl possibl_v,
itt lcsscr ntttrrlrcrs, to othcr lcgrrnres as rvcll; zrrrcl hcre a rlrrantity oI
cggs rrrc laicl by ovilr:rrotls Icnr:rlcs, a{tcr lizrting u'ith nralcs procltrcccl

Fig. 19. Pca vincs showing thc cffcct of pca-a1rhis.

siurultancousll'. 'l'he eggs hatch otrt thc [ollorving spring, producing
viviparous fenrales u,hich rnultiply at the astoncling rate just rnentioned.

lt is appalling tn irnagine just what rvoulcl happen if all of these plant-
licc livecl and reachecl rnaturitl,, thc possiblc nunrber being beyond our
cotrrprchctrsion. Flon'cver, thcrc arc a nrrmbcr of natttral enemies rvhich
nrore or less complctely keep thc ntrnrlrcrs clorvn. 'lhese include syrphus-
f1ies, lacll'birrls, a fuugotrs clisease, ancl several specics of tiny, rvasp-like
1r:trasitic crc:ttttres (I.l,siphlcDrr.r) u'hosc l:rrvae clevclop inside the bodies
of the aphicls. 'lll'rese Iattcr parasitcs :ire grcatly influenced by r,veather
conditiorls, \!'arlll, clry rveather being favorable to the parasites, and cool
rveather being favorable to the plant-lice, merel1. because the parasites
become inactive except in r,varnr lveather.

The character of the rveather during the opening of spring exerts a
very great influence on the rnagnitrrcle of the pea-louse attack later in
the season. When spring begins to urake itsclf felt, the eggs of the
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THE GREEN PEA-LOUSE 

(Il li1lOia pisi) 

The g r CC' ll p Ca-l()ll SC is an insect that is cO Jlsi s t cntl y in creas ing ill im
portance in our northern sta t es, and which is already the cauSe of severe 
losses to th e pea ca nning indust ry, a nd t o gro\Vers -of garden peas . 

r ,ik e man y other aphids, it feecls o n a va ri ety of plants, preferring
a ll'alfa or reel cluver for winter -quartcrs and migratin g t o a variety o[ 
legulllcs o r o th er plants for the summer. Each viviparous female is 
capahle of giving birth to a large number of young, th e r eco rd numher 
heing 147. The average numb er o f yo un g bo rn t o each vivipa rous fe 
lllal e is, ho\Veve r , under 70, a nd the numb er of annual generat ions at 
our latitude about 10 o r 12. 

In the autumn, th e lice are attracted t o clover a nd aHaHa and possihly. 
ill lesser numh er s, to o ther legum es as \yell; a nd here a quantity of 
eggs are laid by ov iparo us femal es, arter mating with males prod uced 

Fig. 19. Pea vines slJowing th e e ff ec t of pea-aphi s. 

s imult anculls ly. The eggs hatch O llt th e [ollo\Vi ng spring, producing 
viv iparous fe males which multiply a t th e asto ndin g rat e just mentioned. 

It is appalling to imagine just w hat would happen if all of these plant
li ce liv ed and reached maturity, the possible number being beyond our 
comprehen s io n. However, th er e are a number of natural enemies which 
lllore or less completely keep the numh ers down . These include syrphus
f1ies, ladybirds, a fungo us disease, a nd several spec ies of tiny, wasp-like 
para s iti c crea tures (L'ys ijJIzlebus) whose larv ae develop inside the bodies 
of the aphid s. These latter parasites a r e greatly influenced by weather 
conditions , warm, dry weather being favorable to the parasites, a nd cool 
\Veather being favorab le to the plant-lice, merely because the parasites 
become inactive except in warm weather. 

The character of th e weath er during th e op ening o f sp ring exerts a 
very great influence o n the magnitud e of the pea-louse attack later in 
the season. When spring begins to make itself fe lt , the egg s of the 
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plant-lice on clovcr and aHa! 
which, if unhinderecl, soon bl 
and if 11 0 paras ites interfere 
_May in Michigan. 

] f the season r emain s cool 
plant-lice are procluced. J i, 
and fa,irl) dry, the n th c pa: 
plant-lIce, and the plant-lice 

The must practical art ifi ci 
a time is by the use of nico 
effective and practical methc 
a power clu st er. If a sp ray i: 
to r each th c uncl ersicl es of tl 
a~'colllpli sh -w ithout t ea rin g 
cllrc'cts a strong current o[ a 
a nd thi s current which carri( 
upwarcl and cuatin g th e lIn c 
]<:(lves. To confine thc fume 
it ha s bee n founel practical t 
over tIl e dust nozz les, so a n 
tops 0 [ the peas. Th is cloth 
the drifting away of th e dUSi 
high cost of clust in g with ni 
are provided with mocle rn pc 
justified in cllL t in g, except ir 
o[ p eas wcre threatened with 
cost or c1usting. 

(Las} 

The larva or th c pea motl 
small, yellowish cate rpill ar, al 
~ocalitie s, where it attacks g rc 
ll1g else. It comes fr om co-o-~ 
" "rTI ,bb . se ts. le larvac pI erce the 
lllg peas, bcs id e part ially filli 
webbing. This in sect has bee 
livc in Wiscon in a nd in the 
in l\![ ich igan in Chippewa, On 
\\'as introduced from abroacl 
es tabli shed in Chippe\\'a coun t 

l\bout the t ime that t he yo u 
the wingeel moths come [rom 
eggs s in gly, usuall y 0 11 th e se: 
CUlllC tilly cate rpill a r s, whi ch 1 

forming inside. This con tim 
larvae emerge and bury them 
Here, each larva spin s it s coc 
un til some time in July 0 f the 
emerge a nd lay eggs . It will 
m onth s, the pea moth is to be 
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lrllLnt-licc otr clovcr ancl ali:rlia hatch orrt, proclucirrg viviparorls fernrzrlcs,
u'hich, if unhinclcrcrl, .so()n lregin to lic:rr ).o1ulg'. I{rrltiplication is rapicl,
ancl iI lto piLrasites intcrferlc, thcir rirrrrbcrs lrcconre noticcable in latc
I'1ay in l\{ichigan.

I i the scasolr retnaitrs cool arrrl tlir: spring is "late," A great nrrrnlrcr of
plrLnt-lice are 1trorlttcecl. Ii, on ther other h:rncl, the spring operls \varnl
:Lttcl {air11',1ty, then tl-rc lrarasitcs start u'or1< alnrost as soo1r. as thc
plant-licc, atrcl the plant-licc nevcrr have a chance to become plenti{ul.

'l'he tnost practical artificial rnethorl of l<illing thc pea-aphis at suclr
a titne is lry the use of nicotine, anrl, ir-r this 1t:rrtictrlar case, the rnost
efl'ective an<l f.iractical methocl of altplication u,orrlcl appear to lte u'ith
a l)o\\'er cluster. If a spr:rv is userl, tirc 'nozzles nrust lte so alrangecl as
to reach the ttnclersicles oI thc 1ea.\.es, ancl tliis is ainrost inrpossible to
:tccontplish u,ithortt tearing tire vincs. 'l'lre duster, olt thc other h:urcl,
tlirccts a. strotrg culrc:trt o[:rir <1r-,n'r'rrl-ar-rl :Lt an arrgle n,ith ther grorrncl,
arrrl this cttrrent u'hich c;rrrics thc 11ust, rcbotrncls frour the soi1, liyirrg
ttpit'at'tl ancl coating thc unrlerr- irs n'cll as the tll)l)er srrr{a"ces of the
le:tl'cs. 'l'o corrfirrc thc Irrrncs oi thc frce, trol:rtile nicotine still nrorc,
it has lrerct.t fottn<1 practic:rl to <lrag a long trailcr of lightrvcight cloth
rri,err thc cltrst flozzlcs, so arrangeri as to trail for a rlistance over the
tops oI the peas. ]'his cloth trailer-:Llso scrves to assist irr prcventing
thc clrifting away of the clust, ancl its conseqrlent loss. Ilecatrsc of the
lrigh cost of clusting rvith nicotirre, and the fact that not all gro\\.crs
xrc provicicrl u,ith tnoilcrn 1)o\\'cr rlrrsters, lrralry o\\rncrs havc not fclt
justificrl irr drrstin.q, cxccl)t in irrstances r,r'hurcr e'oor1, 1)ror.nisirr.q'stan<ls
oI pcas \\,c]rc threlLtcnc<l u'it1r irrjrrrl. likt'lv to:rrnorrnt to lnol'r: tluirr tlrr:
t'ost o[ <lrrsting.

PEA MOTH
( t,usf cyrcsiu nigricunu)

l hc larva o[ thc pea nroth attacks grorving pcas in thc pod. 'fhe
snrull, ycllou,,ish catcrpillar, abotrt half an inch long, is found in certairr
localitics, rvhere it attacks grou'ing peas in the pocl anrl rvorks on noth-
ing else. It cotnes {rom cggs r-rsually laic1 on tl-re sepals of the young
"sets". The larvae picrce the pocls ancl scoop out pits in tlie soft gro\v-
iug 1>eas, bcsicle partially filling the hollorv in tl-rc pocl l,ith frass and
n'cbl;ir-rg. 'I'his insect has bceu ktron'n for several years to lte clcstruc-
tivc iu Wisconsiu aucl in tl-re rnaritime provinces of Canacla. It occurs
in }tlichigan in Chippen'a, Ontonagolr, anrl I)elta cotrnties. 'fhc inscct
\\'as illtroclttcecl frotn abro:r11 into C.anacla alrorrt 1B93. Tt is norv l'e11--
tstablished in Chippcn'a cotintlr.

lVlrout thc timc that thc )'ot1n!l- pocls arc nicelv forrrrerl, rrsuaily irr Jul-1,,
thc rvingccl trrotlis conle {rorn their rrrrrlcrgrorlrr<1 cocoorrs:rrr<1 lay thcrir
(',g'gs sirte'1,1., trstrally on thc sep:rls of thc )'()ring'potls. [irorn thcse cg'g's,
c()n'rc tiny catcrpillars, n'hic:h lrorc into the pocl antl a1-tack the s,,it pc-ls
{ortning insitle. 'l'liis continrtcs rrrrtil carly in Sclttcnrlrer, rvhen the
larvae crllcrgc aucl bttry therusclves, either irr the soil or trnder clebris.
lIere, each larva spins its cocoon ancl renrains in a clornrarrt conditiorr
tuntil sonle tirne in July of the follou'ing yezlr, at u'hich time the moths
crlrergc ancl lay eggs. It rvill thtrs lre seen that, except for altout trvo
nrotrths. tlrc pca nroth is to lrc fr-rttucl the ycar rorrrrrl in its cocoorl on or

,. 

COMMON PESTS OF FJELD AND CI\ RDEN CROPS 2S 

plant-lice on clover and aliaUa hatch out , producing viviparous females. 
which, if unhindered, soo n begin to bea r young. IVlultipli cat ion is rapicl, 
and if no parasite s interfere, th e ir numhe rs hecom e not iceable in late 
lVr ay in Michigan. 

] f the season r emain s coo l and the sp rin g is " late," a g r eat number of 
plant-lice are produc ed. J f, on the o th e r hand , the sprin g opens warm 
and fairly dry, th en th e parasit es start \\'o rk almost as soon as tb e 
plant-lice, and th e plant-lice n eve r hav e a chan ce t o becom e plentiful. 

The 1110st practical artific ial m ethod o[ killing th e pea-aphis at such 
a time is by the u se of nicotine, and, in this particular case, the m ost 
effective and practical method of application would appear t o be with 
a power dust er. J[ a sp ray is used, the no zz les mu st be so arranged as 
to reach the und er sid es of the leaves, a nd thi s is alm os t imposs ibl e to 
accompli sh with out teari ng th e vines. The duster, on th e oth er hand, 
dir ec t s a strong current o[ a ir clo\\'1l\\'ard at an angle with the ground. 
and this current which carries th e dust , r ebound s fr om th e so il , flying 
llpward and coatin g th e under as well as the upper surfac es of th e 
leaves. To conhn e th e fUllles o i th e free, vulatile ni cot in e s till m or c, 
it ha s been fonnel practical t o drag a long trail er of lightw eig ht clo th 
over the dust nozzles, so arranged as to trail for a distance ove r tb e 
tops of the peas. This cloth tra iler also se rves to assist in preventing 
th e drifting away of th e du st , and it s consequent loss. Because of the 
high cost of dusting with n icot in e, a nd th e fact that not all g row ers 
are provided with modern power dusters, m a ny ow ners have not felt 
justified in dusting, except in in stances \\·here good, promising stand s 
o[ peas were threatened w ith injury lik ely t () a1ll0unt t o ll1 0 re tha n the 
cos t of dusting. 

PEA MOTH 

(Lospcyrcsia nigricana) 

The larva of th e pea moth attacks growing peas in the pod. The 
small, yellowish caterpillar, about halE an inch long, is found in ce rtaiil 
loca lities, where it attacl.;:s growing peas in the pod and works on noth
ing else . It comes fr om eggs u sually laid on the sepals of the young 
"se t s". The larvae pierce the pod s and scoop out pits in the soft grow 
in g peas, beside partially fi lling the holl ow in the pod with frass and 
webbing. This in sect ha s been known for several years t o be des truc
tive in Wiscon sin and in the maritime provinces of Canada. It occurs 
in l\IIichigan in Chippewa, Ontonagon, and Delta counties. The insect 
\\'as introduced from abroad into Canada about 1893. It is now \\·ell ·· 
L's tabli shed in Chipp ewa county. 

About the tim e that the young pods are nicel y formed, usuall y in Jul y, 
the w in ged m oth s cO lll e from th eir und erground cocoo ns ancl lay their 
eg-gs singly, usuall y 0 11 th e sepals of th e yo ung pods . From these eggs, 
com e tin y caterpil lars, wh ich bore into th e pod and attack th e so ft pea s 
forming in sid e. Thi s continues until ea rl y in September, when th e 
la rvae em erge and bury themselves, eith er in the so il or under debris . 
H ere, each larva sp in s its cocoo n and re main s in a dormant condition 
until som e time in July of the following year, at whi ch time the m oth s 
emerge a nd lay eggs. It will thus he seen that, except for about two 
montb s, the pea moth is t o ])e fonnel th e year rounel in its cocoon on or 
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'l'hr' lrracticc of planting per
:tttrl tltc g'r,,rr irrg ,,i lrerrs ,,n
to scriorrs attiLcks lrv this ins
t:rttct, oi :Lt lr,:Lst ;r,1turr-tt'r',,i
] i this pr:Lcticc can bc consi
1;rotrglrt to :r ne glig'ilrle point

THE, AS

(c
'l'hc as1);r.r-rrs'us lrcctlr'. u'hir

is :r r1:Lirrt-r' littlc' l;cetlc', lrria.h
onc-lotrrtlr o1'rrrr irrch in lrn
:Ln<l crclrrn colorc'<1, rn;Lrkrrl ,

rvith lil:rck cLrts. 'l'lrc lalviL i
lcgs. 'fhc clont'rLtc lrlack .g
st:rrrrl ,,rr Ctrrl rrn tltC _r 

rr1111o *

t'ie'lrt <lrrr s. :rrrrl tlrc \ ulrrg qr
<liscc,rlorecl ancl inrpair thc vah
l:irv:le lrcconr e {rr11-g'rou'n anci
ing zrs u,ingecl lrcetlcs aitcr :

for the cornplction oi the life
cr:itiorrs are proclrrccrl caclr v
tr irrqt',1 c,t)<1it i, ,tt. tttt,lct' t'trl,i,

A/

Irig.20. \Vorl< oI lrea nroth shou'ing frass anrl injurcrl pcas irr po<1s

tttirlcr thc sttt-iace oI thc grortrrl. Drrr-ing'tlrc t\\'() lt.lontlrs oi:Lctivit-\',
tltat is part of J,tl). antl all oI Atrgrtst, thc att:icli is rn:L<1c: rLrrrl tlrc injrrr:1,
is <lone to grou,ing pcas in thc pocl.

Control: No spra)'s zrs 1'ct ilis;covcre<1 lravc pror.c<1 r'lTcctivc. liurtlrcr'-
lllorc, viuc.s spr al'eil u'itlt lrscnicals corrlrl rrot l,., ic'<1 rvitlr :lL ictl' '., r

stock. Horvcvcr, clcclt fall plou'ing u,ltich u'ili lrrrr_r,tlrc lrrrvao in thcr
c()coons has afforricrl sollrc rclicl'.

As tratrl'of thc la.rvzre clo uot lc:ivc thc porls rrntil thc virrcrs [rrc] rc-
tnovecl frottr thc ficl<i, it is rcconrnrctrrlcrl that tlrclr 1.,,, thrcshe<1 u'itltirr
:t clny or tu'o aftcr ha.rr,est, u'hich u,ill restrlt in thc rlclLtlr t,i nr:rny la"r-
vae. 'fhe pocls atrcl strarv in such a case shorrlcl also lre lrrrrnecl irn-
mediately, rvhich rvill account for nrost of the rcmaincler.

It u'ottlcl appear that early varicties suffer less fronr the pca motlr
than those rvl-rich matttrc latcr. It is clesiralrle to plant as carlf irr t|e
spring as the weather pern-rits.

Ijis. 21. Work of pca nroth. Iirjr-rreci peas not ren'rovcrl fronr crol-r
Lry rcpeaterl clcaning (s1ightly enlargcd).

Iirrr ))
c, ),'o11n.q
Agr. for

Asp:lragus bet
larva ; lr, cggs ;

I t396 )

Remedy: 1,-iclrls irorr u liicl
trcatecl u,ith :rrscnical iroison,
practice of tr:rp1tin.g' thc Jte et1
has become nearlr' stantlarcl ir
i,,y 1t'ir.n-\' \ (':rl's. 

-l 
.t.ltvc :ollls

eg'g.s trl)()1r, :rncl cut aurl lrrrrn
itt orcicr to riestro_\' tlrr: cgg's.
s,t'stt'tr;Ltic:rll,i' lcit ovt'r' tlrc 1rr

a.r'c ('iu'cirrllt crrt :rrrtl lrrrlrrr,tl

ffi@,,.rw" .w
""iYI
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Fig. 20. \Vo rk of pea moth sho\ying fra ~s and injur ed peas ill pod :-;. 

Hndcr the s urface o[ t.he ground. During t.he t.\\'O 1l1onths ()i activity , 
that is part o[ July and all o[ }\ugl1st , the attack is made a1ld thc inj11r y 
is done to grow in g peas in t.he pod. 

Contvol: No sp rays a s yet. cb;coycrecl hav e proyecl cffecti\'e . Further 
more, vines sprayecl with arsenica ls c()uld n()t l)c fed \\ ,itll safety td 
stock. However, deep fall pl()\\' ing 'which '\\'ill bury til e larvae ill th e 
COCOOllS has affordecl so m e relief. 

As many of t.h e larvae do not leave the pocls until the v in es arc re 
moved from the nelcl, it. is recommended t.hat t.hey be t.hreshed I\,ithin 
a clay or two after harv est, which w ill result in the death of many lar 
vae. The pods ancl straw in such a cas e sh o uld also be burned im 
mediately, which will account for most of the remainder. 

It would appear that early varieties s uffer les s from the pea moth 
than those Iyhich mature later. It is desirable t.o plant as ea rl y in the 
spr in g a s the weather permits. 

Fig.21. \Vork o[ pea moth. Injured peas not remoyed fro111 crop 
by rep ea ted cleaning (sl ightly enlarged). 

CO MMON PESTS 

The practice uf planting pe; 
alld the growing of peas ()n 
to ser ious attacks 1)\, this in s 
tance of at least a q~lartcr of 
]1 thi s practice can be c()nsi 
f:ruugllt t() a negligible pO:llt 

THE A~ 

(C 

Thl' asparagus l)('ctlc. \\,hi( 
is a daillty little l;c etlc. hrigh 
() ne-f()urth ()r an inch in ll'n 
and cream c()lored. lllarked ' 
with black clots. The lan'a i 
legs . The clunga te black eg 
stand on end on the young ~ 
e igh t days, and th e young gr 
discolored and impa ir the yah 
larvae become f ull-grO\\"ll and 
ing as winged beetles after ( 
for the completion o[ the life 
eratiolls are produced each y 
\\'illged condition. under rubb 

Fig. 22. Asparagus bc( 
c young larva' b cggs ' 
Agr. fo~' 1896.)' , ,, " 

Remedy: F'ields rr()lll \\hicl 
treated with arsenical pUiSOll . 
practice of trapping tbe beetl 
has becom e nearly stan c1ard il 
for many years. -Lea ye some 
eggs llpon , and cut and hurn 
ill orc1er to destruy the eggs. 
sys tclllaticall y le ft (l\'n the p: 
are carcilllly cut (l l ]([ hurtled 
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1'1tc pr:tctice of planting l)czLS on 1:rnrl that is infestecl n.ith the pea moth
:rrtcl tl-re gron,ing of pe:rs on lzrrrcl close to lirst year's fields is favoraltle
to scriotts:rttacks lr,r.tiris insect. Neu, ficlris shoulcl be plantecl at a clis-
t:itrcc ol:rt least:r rlrr:rrtcr,,f :r nril<: frorn the llc.icls of the year previous.
]f this practice c:r:r bc corsisterntlr'{ollou,ccl up the infestation czrn be
1;roug-lrt to :r nc13'ligilrlc point.

THE ASPARAGUS BEETLE
( Cri o c c r is a s l',arrt g i )

'l'ht' ttsl)itt'itgus lrcctlt, u'hicl'L u.as origin:Lilt- irrtrorltrcerl Irorrr I,-trropc,
is lL <l:titrt,r'littlc l;cctlc, lrriuhtl,r.coiorerl :Lnrl highlv polishetl. It is al;out
ttttc-fotlrtl oi ;rtr inch in ic,ngih, thc n,ing-.,,,ri"rr li"it.rg rcrklish-1.s11,),t,
:,Ltt<1 creitrt ct.,1orc<1. nr:Lrkcrl n'ith lrlack; ancl the thorax re<lclish-yellorv
n'ith bl:Lck rlots. '.1'hc lar-v:r is s1inr1, olivcr-grzr1., u'ith blackish heacl zrnrl
lcgs. '1'hc clotrg:ttc l;iack cS'gs, abotrt onc-tcnth oI zur inch in lengtb,
stattcl otr etrcl ou thc )'otlr.rg shoots of :rs1ra.ragns. They hatch in altout
cight clays, ancl thc yotlng grubs or lerrvzre excavate pits, rvhich ltecorne
discolorecl ancl inrpair the v:rlrrc of the stalks. In zrltout trvo rveeks, these
larvae becotne full-grou,'n aucl bttrrorv into thc grouncl to pupate, erllerg-
ing as u,inged lreetles aftcr al;out cight ciays, tl-rc entire tinre recluirecl
for tltc conrpletiotr o{ thc lifc c-r'cie beirrg alrout zr nronth. Scveral ge1l-
crrations:rt-c prc.,cltrccrl cach )'c:rr, an<1 thc rvintcr is ltassccl in thc aclult
u'ingc<1 conrlition, unrlcr rtrlrlrish.

A/

Fig.22.
c, youlrg
Agr. for

Asparagus bcctlc, cnlargccl. A, adult beetle; d, larva;
larva; lr, cggs; e, pr1pa. (Chittenclclr, vcar book, Dcpt.
18e6.)

Remedy: liicl<1s frottt u'lrich tbe shoots:rrc lreirrg cut shorrlcl ncvcrr lrc
trezl.tc<l utith :trscuical poison, lrccause of the clanger to hurnzln life. 'fhe
1;ractice of trapping thc lreetles on selectecl rou,s of shoots is one that
has beconre nearl1' stanclarcl in cc)mnlercial fielcls. having lteen practicecl
for trtany yer:lrs. ]-e:Lve some yourlg shoots for the beetles tcl lay their
eggs lll)olt, ancl cttt zttrrl lrttrtr tl-resc shoots bcfore thcy are a n,eek olcl,
itt orclcr to rlestroy thc cg'.gs. Ii 1r:rtches ()r r-o\\'s of srrch tr:rp 1rl:Luts are
s1'stctttaticrtlly 1t'it ovcr tlrc lratclt,:Lnrl iL tlrc slroots in thcsc tr-zr.1t plots
;trc citt'cltrlli'cttt:rttt1 lrttrttctl just lrcftrrc tlrc cg-i-l's lurtclr clrrly iri tlrc
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Thc practice uJ planting peas (Jll land that is infested\\'ith the pea moth 
and th e gro",ing o[ peas ()n land close tu last year's fields is favorable 
to scrious attacks by this in sect. New ficlds shuuld he planted at a di s
tan ceo fat 1c a s t a (Ill art e r 0 f a 111 i 1c fro l1l th e f1 e 1 c1 s () f the yea r pre vi 0 us. 
]f this practice can hc consistcntly r()llo\\'cd llP th e inf es tatiun can b e 
f:rullght to a ncgli g ible pU :11 t. 

THE ASPARAGUS BEETLE 

(Crioccr is asparagi) 

Tht' ;lspar(l).~· ll S I)cctlc, wh ich was or igin a ll y il1troduced frolll I'~ ur()pe , 
is a dail1t y little l;c ct1c. hrightly c() l()red and highly po lish ed. I t is about 
une-f()urth or an i11ch in length, the\\' i11g-c()\,ers be in g rccldish-yellow 
alld crea111 co lor ed . Jllarked with black; and the thorax reddish-yellow 
\vith black clots. The larva is slim y olive-gray, 'with blackish h ead and 
legs. The clungate black eggs, about one-te11th of an inch in length , 
stand Oll end Oll the young shoots of asparagus. They hatch in about 
eight days, a 11d the yuung grubs or larvae excavate pits, which become 
discolored and impair the value of the stalks. In about two weeks, these 
larvae become full-gro\\'n and burrow into the ground to pupate, e merg
ing as winged beetles a[ter about e ig ht days, the ent ire time required 
for the completion of the life cycle heing about a month . Several ge n
eratioll s are produced each year, and the winter is passed in th e adult 
" 'inged conditio]], under rubbish. 

iN 
e 

Fig. 22. Asparagus beetle, e11larged. A, adult b eetle; eI, larva ; 
C, yOU 11 g larva; h, eggs; e, pupa. (Chitt end en, yea r book, D ept. 
Agr. for ]896.) 

Remedy: Fields frO]ll which the sho()ts are being cut sh()uld 11ever be 
trea t ed "ith arsenical puison. because of the danger to human lif e. Th e 
practic e of trapping the heetles on selected rows of shoo ts is one that 
has become nearly s tandard in com m ercial fields. having been practiced 
for man y years. Leave some you ng shoots for the beetles to lay their 
eggs UpOll , a nd cut and burn these shoots bc[ore they are a week old, 
ill o rd er to dcstr()y the eggs. J( patches or r()\\'s of such trap plant s are 
S}s t cll l at i c~l ll y ldt ()vcr the patch, ([ 11< 1 if the s lw()ts ill these trap plot s 
arc cardll ll y cliL a llll l>LtrJlcd just IJdorc the eggs kltch carly in t he 



C)ften :tccollrpiinying thc cotnnroir asparagus-ltcetlc is to l;c [orurcl tlrc
l2 spottccl asparagtr.s bcetlc, a recl-orange Jteetle a littlc larger than thc
colnrnon species and having, in gencral, similar haltits. 'fhe 12-spottcci
beetle, late in the season, fcecls insicle tl-rc berries of tl-re mature feithery
plants and is thercforc, solnewhat safc-guarclecl against sprays. Iforv-
evcr, the retncclies strggcstccl for thc conrllrolt a.spirrag'rrs-lreetlc arc to
bc recomtneuclecl for this spccics :rlso.
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scaso1l, thcre is rrsually little trouble as the sc;tso11 a<lv:Lnccs. As sooll
:.rs the cutting seasoll is over, the rvhole 1t:rtch shorrlcl ltc sprayerl or
clttstecl rvith au arseuic:rl. All seerllings ancl fe:rthery plants ihcjtrld lrc
incltrclecl in this gcncral trc:Ltnrcnt. '1he clevelopnrcrit irf nicotir-re clrrst
has progressecl to a point u,herrc \vc nr:ly c*pcci u'ith solnc conficlcrrcc
t<t sce its trsc lrecotne practic:rl in thc corrtrol of this pest. r\ clust c:rrr\/-
ing tu'o lter cetit oI volatilc tricotinc, zr.ppliccl aftcr ctrttirrg, shotri<1 l<i11

the insects on thc l.orrrrgcst sltctots u.ith safetl. to thc rrscrs. I.atc irr thcr
fail, all rulrbish ()11 anil about thc p:rtch nrirst be lrurnccl to kill thc
hibcrnatirtg ltcetlcs. l"rcsh hvclratccl liirrc u'i11 ki11 thc larvac, or slrre's,
if tlustecl otr tltcnr, siucc tl-rc lirnc arlhercs to thc sticli;. skins of thc slrr.q's.

THE Iz.SPOTTED ASPARAGUS BEETLE
( C ri o c cris dtto d c c int ftut ct ota)

THE GRAY FIELD SLUG

(Limor agrcstis)
'l'rtrc slugs clilfcr frotn lancl strails in that thcy lack shclls. lrr XlicliigrLn

thcrc are fottr species of trtte slttgs, rvhicli clu,e11 out-of-cioors. 'lrvo oI
thetn werc introdncecl frorrr Eu-
rope. Of these latter, the giant
slug is to be found in some ccl-
lars and in root-cellars, as u'ell
as in a f er,v greenhorrses ancl
f orcing houses. It is, lry no
means, coln111o11 here as yct.

The gray fielcl slrrg, o1r thc
other hancl, has nranagecl to dis-
tribute itself ltretty rve1l ()vcr
the state ancl to nrake itsel i.

felt u,l-rerever therc arc forcin.g
houses, or u'here celery or let-
tttce, aucl, in solne places, lvhcrc
potatoes are g ro\vn. 'l'his is
especially true in darnp loca-
tions.

COMMON PESTS

Remedy: I(ansas bait (Sr
clestroyer of slugs that ha
Sprinkle the poisoned bran
to be protected.

A nerv formula for a bait
(Hclir) rvith great success i:
of calcium, olle part to sixte
rlry ancl then moistened so t
l,y hand. It shoulcl be appl
sprinkling. It is said to rvor

RHU

(
'I'hc stcnrs and large leaf-

purple patches, nlore brillia
green of the stem. Such colc
show a wound usuallv near
irrfrequently a gntu*y exuda
possible to find an egg or :
Such wounds are causecl bv ,

inch long, the beetle being'co
Rhubarb stems mutilated i

laying or by beetles rvhich ar
able for table use, although
iiggr placed in rhubarlt seldc
turity, but eggs placed in dc
said that sunflorver and thist
velopment of the beetle. As
thesc natural food-plants in
keep the beetles in check.

THE COI!

(F

Perhaps no other insects ar
often than the stalk-borers, a
common stalk-borer is ten-fr
the name suggests, this little
pithy or hollorv stems. Corn
aster, pigr,veed, and a host o
quota mailed in for examinat
of the samples have been sup
ing to the recent great inter

The common stalk-borer is

rvhich sometimes attains a le:
tudinally with chocolate and
third, which is dark chocolal
burrorv and produces a rving

Ftg. 23. Gray field slug, enlarged.
The slugs collect uncler boarcls

or otlier sheltel arrtl att:tck the plants at night, scooping out cavitics
that often resttlt irt clccay. Itr ouc case thcy even l;urrorvcd clorvn intcr
the hills of potatoes aud attacked the ttrbers underground.

28 MICHIGAN SPECIAL BULLETIN NO . 183 

season, there is usually little trouble as the season adva nces. As S()01l 
as th e cuttin g season is ove r , th e whole patch should he sprayed or 
dusted -with an arsenical. All see dlings and feath e ry plants should be 
includ ed in this ge neral treatmcnt. Th e developm ent o[ nic()tine dust 
has progressed to a po int where ""e may expec t ,,-ith S0 1ll e confidence 
to see j t s us e 1)(' c () III c pr a ct i c a lin the c () n t r () 1 () f t hi s pc s t. ~\ du s t carr y -
ing t,,-o per cent o[ volatile nic()tin c . applied aiter cutting. should kill 
th e insects un th e youngest sho()ts \\'ith sa re ty to th e u sc r s. I.a t e in th e 
fail, a ll rubbi sh ()n a nd about th e patch mllst he hurn ed to kill th e 
hihernating heetles. Fresh hydrat ed lilll e " ,ill kill the larvae, o r s lu g:.;, 
if dust ed o n th eIll , s illc e th e lilll e ad heres t() th e s ticky skin s or th e slugs. 

THE 12-SPOTTED ASPARAGUS BEETLE 

(Crioccris d /lod ccimj7 11 Jlcla/ a) 

Oi tcn accompanying t h e C0111l11on aspa ragus-beet le is to l;e f() ulld the 
12-spotted asparagus beetle , a red-orange beetle a little larger than the 
CO lllmon species and having, in genera l, si milar habit s. The 12-spo tt ed 
heetle, late in the season, feeds inside the berries of the mature feathery 
plants and is therciore, s0 1ll ewhat safe-g uarded against sp rays. How
ever, th e remed ies suggested for the C01llmon asparagus-heetle arc to 
he recommended for this species also. 

THE GRAY FIELD SLUG 

(Lj1JW.t· agrcslis) 

Trtle s lugs differ from land snail s in that they lack shells. III 1\1 ichig-all 
there are [our spec ies of true slugs, which d\\'ell out-of-doo rs. '1'\\'0 o[ 

them were introduced from Eu 
rope. Of these latter , the g ian t 
slug is to be fo und in some cel
lars and in root-cellars, as well 
as in a few g reenh ouses and 
forc ing houses. It i" by 110 

111 eans, common h er e as yet. 
The gray fie ld s lug, on th e 

other hand, ha s managed to dis 
tribute it self pretty well ove r 
the s tate and to make itself 
felt wh er eve r th ere are forcing' 
h ouses, or ,,-here celery or let
tuce, and, in so m e places, wher~ 
potatoes are g r mv n. This is 
espec ially true in damp loca-

Fig. 23. Gray field slug, enlarged. tions. 
The slugs collect under boards 

or other shelter and attack the plants at ni ght, scoopi ng out cav ities 
that often result in decay. III Olle case they even burro \\-ed down intu 
the hills of potatoes and atlacked the tubers underOTollncl. 

COM MON PESTS 

Remedy: Kansas bait (S, 
destroyer of slugs that ha 
Sprinkle the poisoned bran 
t o be protected. 

A new formula for a bait 
(I-Iclix) with great success i: 
() f calciu111 , one part to sixte 
dry and th en moistened so t 
hy hand . It should be app: 
sp rinkling. It is said to \Vor 

RHU 

( 

The s tems and large leaf
purple patches, more brillia 
green of the stem. Such cole 
show a wound usually near 
infrequently a gummy exuda 
possible to find an egg or < 

Such wounds are caused by , 
inch long, the beetle being co 

Rhubarb stems mutilated i 
laying or by beetles which at 
able for table use, a lthoug h 
Eggs placed in rhubarb se Ide 
tnrity, but eggs placed in de 
said that sunflower and thist 
vc1opmel1 t of the bee tle. As 
these natural food-plants in 
ke ep the beetles in check. 

THE CO~ 

(F 

Perhaps no other insects ar 
often than the stalk-borers, a 
common stalk-borer is ten-f( 
th e name sugges t s, thi s littl e 
pithy or hollow st ems. Corn 
aster, pigweed, and a host 0 
quota mailed in for examinat 
o f th e samples have been sup 
ing to the recent great intel 

The common stalk-borer i ~ 
which sometimes attains a Ie: 
tudinally with chocolate and 
third, which is dark choco la1 
burrow and produces a winf 
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Remedy: I(ansas bait (See page 4) seems to be the most effective
clestroyer of slugs that has lteen ltroposecl rlp to the present time.
Sprinkle the poisoned bran about their haunts ancl about the plants
to be protected.

A trerv formttla for a bait rvhicl-r is said to havc been usecl fclr snails
(Hclir) with great success in California calls for a nrixture of arsenate
of calciunl, one part to sixteen parts of bran. The tu'o are to be rnixe<l
clry ancl then moistenecl so that the ltait rvill scatter nicely rvhen tossecl
hy hand. It sl-roulcl be appliecl ir-r the cvening, :rfter a rain or after
sprinkling. It is saicl to rvork ltest uncler nroist conclitions.

RHUBARB CURCULIO

(Li,rws conca.ztws)

'I'hc stcrtrs ancl large leaf-veins of rhubarb sometimes bear rcddish-
purple patches, more brilliantly colored than the natural purple aud
green of the stem. Such colored patches, if caused by the curculio, will
show a wound usually near the center of the splash of color, and not
irrfrequently a gummy exudate. On spliting the rvound, it is sometimes
possible to find an egg or a yotlng grtib buried beneath the sttrface.
Such wottnds are caused by a slender, black snout-beetle abottt half an
inch long, the beetle being coverecl with a rllsty porvder easily rviped off.

Rhubarb stems mutilated in this way, either for the purposes of egg
laying or by beetles rvhich arc mcrely {eeding, are, of course, lcss valu-
able for table use, although the eggs and grulls are easily cut away.
Eggt placed in rhubarb seldom if ever produce grubs rvhich reach ma-
turity, but eggs placed in dock do produce beetles. Ftirthcrmore, it is
said that sunflower and thistle furnish suitable foocl for the normal cle-
velopment of the beetle. Asidc from hand-picking, thc destrtrction of
these natural food-plants in the vicinity of rhultarlt becls rvill help to
keep the beetles in check.

THE COMMON STALK.BORER

(Papaiperna nitela)

Pe rhaps no other insects are sent to this station for examination rllore
often than the stalk-borers, ancl of all the stalk-borers one known as the
common stalk-borer is ten-fold more common than all of the rest. As
the name suggests, this iittle naked caterpillar tunneis in plants having
pithy or hollorv stems. Corn, dahlia, ragweed, potato, tomato, rhubarb,
aster, pigweed, and a host of other plants are included in the weekly
qttota mailed in for examination. For the last two or three years, manv
of the samples l-rave been supposed by the sender to be corn-borer, ow -

ing to the recent great interest in the latter comparatively new pest.
The common stalk-borer is a slender, naked, soft-skinned caterpillar

rvhich sometimes attains a length of an inch and rvhich is striped longi-
tudinally with chocolate ancl creatn-colored lines, except for the middle
third, which is dark chocolate. This active, small larva pupates in its
burrorv and produces a rvinged moth late in the sumlner. The moth
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Remedy: Kansas bait (See page 4) seems to be the most effect ive 
destroyer of slugs that has been proposed up to the present time. 
Sprinkle the poisoned bran about their haunts and about the plants 
to be protected. 

J\ new formula for a bait which is said to have been used for snails 
(Hc[jx) with great success in California calls for a mixture of arsenate 
of calcium, one part to sixteen parts of bran . The two are to be mixed 
dry and then moistened so that the bait will scatter nicely whcn tossed 
by hand. It should be applied in the evcning, after a rain or after 
sprinkling. It is said to work best under moist conditions . 

RHUBARB CURCULIO 

(Lixus concavus) 

The stellls and large leaf-veins of rhubarb sometimes bear reddish
purple patches, more brilliantly colored than the natural purple and 
green of the stem. Such colored patches, if caused by the curculio, will 
show a wound usually near the center of the splash of color, and not 
infrequently a gummy exudate. On spliting the wound, it is sometimes 
pos ible to find an egg or a young grub buried beneath the surface. 
Such wounds are caused by a slender, black snout-beetle about half an 
inch long, the beetle being covered with a rusty powder easily wiped off. 

Hhubarb stems mutilated in this way, either for the purposes of egg 
laying or by beetles which are merely feeding, are, of course, less valu
able for table use, although the eggs and grubs are easily cut away. 
Eggs placed in rhubarb seldom if ever produce grubs which reach ma
tnrity, but eggs placed in dock do produce beetles. vurthermore, it is 
said that sunflower and thistle furnish suitable food for the normal de
velopment of the beetle. Aside from hand-picking, the destruction of 
these natural food-plants in the vicinity of rhubarb beds "will help to 
keep the beetles in check. 

THE COMMON STALK.BORER 

(Papaipema nitela) 

Perhaps no other insects are sent to this station for examination more 
often than the stalk-borers, and of all the stalk-borers one known as the 
common stalk-borer is ten-fold more common than all of the rest. As 
the name suggests, this little naked caterpillar tunnels in plants having 
pithy or hollow stems. Corn, dahlia, ragweed, potato, tomato, rhubarb, 
aster, pigweed, and a ho st of other plants are included in the weekly 
quota mailed in for examinat ion. For the last two or three years, many 
of the samples have been supposed by the sender to be corn-borer, ow
ing to the recent great interest in the latter comparatively new pest. 

The common stalk-borer is a slender, naked, soft-skinned caterpillar 
which sometimes attains a length of an inch and which is striped longi
tudinally with chocolate and cream-colored lines, except for the middle 
third, which is dark chocolate . 'This active, small larva pupates in its 
burrow and produces a winged moth late in the summer. The moth 
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spreacls abortt an inch aucl a quarter across its expanclecl olive rvings.
It is saicl to lay its ceg's on ras\veecl ancl to pass the r,r'inter in the egg
stage. In tl-re spring thc eggs hatch ottt aucl procluce the larvae n,hicl-r
are the catlse of all thc claniae'c. '1l-rere is btrt one annual generation.

Up to the prcscnt tinrc, no arlecltr:r"tc', satisfactory control rneasures
havc bectr cliscoverccl. 'l'hc ctrttirrg ancl cicstrrrctiorr hv fire o{ all rveecls,
cither latc in thc {al1 ttr c:trl1, in the spring, rvottlcl, tttrclottlrtcrlly, provc
very nruch \vorth u,hilc, since it rvotrlcl clo :ruray n,ith the over-u'intering'
cggls. No othcr lncans of control strggcsts its;lf, except thc clcstructioll
by hancl oI sttch larvae as can ]re founcl u,orking in their lttrrrolrrs.

of the borr:rs
Slightly cn-

SQUASH BUG

(,lrtosa tristis )
Jivcrl'onc littorr s tlrr: 1:rrvc, lil:rck stirrk-l)rlg or stltr:Lsh bug oI thc g:rr-

dctt artd hclr1. 1\I:ttrl' hlLvc tricci te Ii]1 it 1r;' spr:rys, clust-lt:rt[s,:rucl
l'hat uot, lxrt still thc stink-Jrtrg llorrrishcs.

'fhe cggs of thcse insccts arc rcrl in color ancl rltiitc iargc, ancl they
are laicl itr patchcs on the le:rves, {or thc nrost part on the nndersidc.

'fhe volrng bugs that comc from these eggs resernble the
aclults, except in their proportions and in size, although, oI
cotlrse, thel- lat-k the u'in91. '1he bugs not only attack the
vines, piercing tirenr u'ith their long'lteaks, ancl extracting
thc s:rp, u'hich alone is enough to serionsly injure thc
plauts, btrt, at the same tinre, they czrry the germs of dis-
erase fronl one plant to another, thus inoculating healthy
pl:rnts u'ith the u'ilt, ancl ltossibly u'ith other cliseases.

Fis. 25. Reme,dy: I'lants gro\\'1r nucler nroscluito netting escafc
Squa"sh Bug. the lrugs, bttt sttch a llreasure is very cxpensive.

s e cn r c cl, t 1, " r,,s f; :-Li),T,,:'Y.l 
-Lk1tj;',,1 

: i,':i "i,'lli"iili il;:J iff" :i:[ ;:
the vines dry up zLnci clic. '1'hc u'riter has collected large numlters in such
situations--yotl11a' bugs, okl btrgs, eLncl bugs half-grou,n. It is these
yourlg' aucl vigorotts l;ugs that hibertrate aucl start trer\r generations in
thc sprirrg. '1'hc rcnrcrly is t.rlrviotts --clcstroy all olcl viucs, suclr as srlrr;rslr,

(:()MMON PNSTS (

punrpkin, cucunrber, ancl all .

have servecl their prlrpose. E
On cool nights, the bugs 1

placecl on the gronnd neai tL
night. Thereforc, put out pie
bugs early in the morning,- br
o{T_into pails of rvater having

Granular calcium cyanicle
bugs. It is appliecl by sprinkii
the vines, after they hive lte
tion of calciurn cyairicle clust
tl-re clanger of "l)11rning".

'fhe rrsc of this r"naterial is
cautiotr is cnr1t1o1.e6l. 'Ihe p
into contact u'ith thc harrrli,
lreczrrrsc calcirrnr cr.ani<1e is :r

It is sonretitnes ltossilrlt: tt;
\'()tlng' by tire nsc oi rricotiue
oi a nicotinc rlust. l'ltc aplrlic
lrl:rrrt, to the lrases oi thc lear,,
ever thc: lrrrgs ar-e forrnri to h,
certrt nicotinc sulphate to a 11

lrc ttsccl. (.hcap latrrrrlr,r' soali
soap of a lrctter p'r:rrle. l'lier al
a haticl atonrizcr. I1' a lrou'rr
srrlphatc in 100 gallons oi u'a
irr the \l Atcr.

Nicotinc cltrst is lrcst u'hcn
is reclrrirerl.

Jiither: tr-eatnrc,nt u'ill 1rr',rlr:r

THE SQr

( l't elit

'fl-re sclrrash-vine borer u'ou
conrmon in tr,esteru X'f ichigan
arrrl ieerlirrg orr tlrc irrrrer u all
stenrs, rrstrally near the root, I

'l'he larva is a nakecl u,hite ,

of arr inch. u,ith a cliameter c

lrrou'n hearl u'ith lrrou-n thorr
lrtlrro\r,s altotrt ttvo inches ltel
its cocoon to renrain rltrring l:
t, lrc lrtrt r)n('g'cl)el'alilrr iri J
to infest ltoth sulnnrer anri u'i
lirrgs, prrnrpkins, gorrrcls, ntrl
apples.

The tiny brorvnish eggs, \I
length, are glued separatell. o
or the first half of Ju11'. l'he
\\rays to the ho1lou, stems ancl

IiiS. 24. l'at',aifcuta rtcltris in coru-st:rlk, one
casily urist:rlicn f or thc Iruroltcr;rn corn borcr.
largccl.
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spr.eads. about a1: inch and a quarter across its expanded olive Wl11gs. 
It IS saId to lay It.S eggs on ragweed and to pass the 'winter in the egg 
stage. In the SprIng the eggs hatch out and produce the larvae which 
arc the cause of all the damage. There is but one annual generation. 

Up to the present time, no adequate, satisfactory control measures 
h~ve been c~iscovered. The cutting and clestruction hy fire o[ all weed s, 
eIther late 111 the fall. or ~'arly. in the spring, would, undoubtedly, provc 
very much worth wh11e, S111ce lt would do a,\'av with the ()ver-w inte rin O" 
eggs. No other means of control suggests its~lf, except the destructio~ 
by hand of such larvae as can be [ounel working in their burrows. 

l~ig. 2~. Pal'aipclII([ lIcllris ill emil-stalk, Olle of the bo rcrs 
easIly mIstakell for the Eurol)C<l1l corn borer. S li ghtly ell
larged. 

SQUASH BUG 

( A '/I as a t r is I is) 

EYCfyolle klltJ\\S the larL'c, black st illk-1JlJO' or S(IU<Lsh lnw uf thc o'ar-
I 

- " h b b 

<. ell and held. l\rallY have tried to kill it by sprays, dust-bath s, and 
w I} ~l t not, but s till t h ~ s till k -bug il 0 11 r ish c s. 

1 h e eggs of these lllsects arc red in culor and (Iuite laro'c and they 
arc laid in patches on the leaves, for the most part on tl~e 'under side. 

The young bugs that come from these eggs resemble the 
adults, except in their proport ions and in size, although, of 
conrse, they lack the wings. The bugs not only attack the 
vines, piercing them with their long beaks, and extractin o' 

the ap, which alone is enough to seriously injure th~ 
plants, but, at the same time , they carry the germs of dis
ease frOl:1 o ne pla.nt to another, thus inoculating healthy 
plants WIth the wllt, and possibly with other diseases. 

Fig. 25. Remedy: Plants grO\\'11 under mosquito netting escape 
Squash Bug. the bugs, but such a measure is very expensive. 

C I ~Ej\N CULTUH.E: In the autumn, after the crop is 
secured, the bugs contl11 u e to feed on the old vines for some time before 
t~1e vi~1es dry up and die. The writer has collected large numbers in such 
SItuatIOns- young bugs, old bugs, and bugs half-grown. It is these 
young and vigorous bugs that hibernate and start new O'el1erations in 
the spril1g. The remedy is obvious -destroy all old vines, s~tch as sqtta sl1, 
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the danger of "burning". 

The use of this material is 
~a uti on is employed. The p' 
111to contact " 'itll the hands 
hecause calc iu1ll cyanide is '~ 

I t is s()1llet ime s po ss ihle to 
y()ung by the usc of nicotin e 
of a nic()tine dust. The applil 
plant, to the hases oj the kay 
('vcr the hugs are found to h( 
cent nicotine sulphate to a q 
he used. Cheap Jaundry soap 
soap ()j a hetter grade, The al 
a hand ato1ll izer. J r a po\\'er 
:ulphate in ]00 ga ll ()ns oi \\'a 
111 the water. 

Nicot ine clust is hest \\'hen 
is required . 

E ith er treat1lle1lt \\i]] proha 

THE SQt 

(J! elil 

The sCJ uash-vine borer Wall 

C0111lllon in western l\1ichio'an 
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pumpkin, cucumber, ancl all vincs o{ that fatrily, just as soolt as they
have servecl their purpose. Eithel plou' or ltrrrn, ancl clo it THEN.

On cool nigl"rts, 
-the bugs like to hicle uncler sheltcrs. Olcl shingle s,

placed on the ground near the vines, harbor dozens of the aclttlts over
night. Therefore, put orrt pieces o{ boarcl ancl shingles ancl clestroy the
btrg's early in the ilorningbefore they get to the vines. J^t the bugs
off into pails of rvater having a little keroscne floating on the sttrface.

Grantrlar calcium cyanide is effective against both olcl ancl youllg
bugs. It is applied by sprinkiing a teaspoonful upon thc grouncl beneath
the vines, aftir they have beeri shaken or bt-rtshecl off. Direct applica-
tion of calcium cyanicle clust to the leavcs is to be avoidecl, becattse o{
the danger of "burning".

'Ihe rrse of this material is not recollllnenclecl cxcept u'here extreure
carrtion is enrltloyed. 'Ihe poisonorrs rnaterial shotrl<1 uot lte 1;rought
irrto contact u,ith the l-ran<li, r-ror sl-rciuirl its rlrtst or {rttttcs lte irrhalcri.
lrecarrse calcittttr c1'ani<le is a vioicttt ltoisritr.

It is sonretirles irossilrle to e1'fr.'ct p;ir-tiai control u'hi1c thc l>ttgs arc
\'()ulig lty the use of nicotine arrrl soal) applie<l as a sprlL\r or lry the tr-sc

i,f a niccltine <lrrst. 'l'hc applic:rtiorr shotrl<1 bc appliecl to the lrasc of tl-rc

lrlant, to the ltases of the leaves, or to tl-re groturrl abottt the plant rvher-
ever the lttrgs are fourrcl to be liiding. Use or-rc talrlespoonl'rr1 of 40 per
cent nicotine strlphate to a rlrrart o[ strotrg soap stt<is, if a spray is to
lre usecl. Cheal> litrnclry soap rvhich cotrtains frec alkali is prefcrable to
soap of a lretter grarle. l-he allove pt'r-rportiotrs are irrtenrlcii [or tlsc rvith
a hincl atonrizer. ti a l)o\\rer spra)'cr is availzrblc, ttse otte piut nicotinc
strlphatc in 100 gallons of u':rter l'itl'L,l pottntls oI chcalt soaP tlissolve<l
in tlre u'atcr.

Nicotine clust is bcst rvherr freshll. rn:rrlc antl a 3 per cetrt strength
is recluirecl.

I,-ither treatrrrerrt u'ill prolrzrlrly ha.r,c: to lrc rcpeatcil frott'L tirrte to time.

THE SQUASH.VINE BORER

( M elit tia sat yrini'f ornr,is )
The sqrrash-virle borer rvonlcl jlppear -to be becomiug lxore ancl more

colntnon rn rvestern X{ichigan. One fincls the larvae or grttbs tunnelling
ancl feecling on tl-re ir-rner wa1ls of eitl-rer steurs or the bases of the leaf
sterns, trsrrally ltear the root, ltttt occasionally at other points.

'l'he larva i-s a nakecl rvhite grtrb, rvhich sotnctimes rea.ches tltc lengtir.
of an irrch, rvith a cliameter of a cluarter of au inch. 'lhis grult has a
lrrou,n I'reacl rvith lrrou,'n t1-roracic aucl aual shields. Wherr {rr1l-grorvn, it
lrtrrrorvs abont trvo inches belorv thc sttr-face of the soil, rvhere it spins
its cocoon to rernain cluring late stlln1rler atrcl rvinter. 'l-here is ltelieved
to be brrt one generation irr lVlichigarr each ]'cAr, ancl they are reportecl
to infest both irrnrmer ancl rvinter sclttash as first choice, ltut also Cyrn-
lings, ptrrr-rpkins, gourcls, rrttsktnelons, cttctlmttltcrs, ancl rvild balsam
apples.^The tiny brorvnish eggs, rvhich nleasure abottt 1/25 of an inch in
length, are glued separately o11 the vine or leaf stems during_iate J_ttt-t"
or the first half of July. 'lhe larvae, rvhich are at first tiny, bore their
ways to the hollonr sterns ancl continue to feecl there for abottt a month,
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pumpkin, cucumber, and all vines o( that family, just as soon as they 
have served their purpose. Either plO\v or burn, and do it THEN. 

On cool nights, the bugs lik e t o hide und er sh elter s. Old sh ingles, 
placed on the ground near the vines, harbor dozens of the adults over 
night. Therefore, put out pieces of board and shingles and destroy the 
bugs ea rly in the morn ing ber or e t h ey get t o the vines. Jar the bugs 
off into pails of water having a little keru se ne n oating on the surface . 

Granular calcium cyanid e is eff ect ive against both olel and yo ung 
bugs. It is applied by sprinkling a tea spoo nful upon the ground beneath 
the vines, after they have been shaken o r bru sh ed off. Dir ect applica
tion of calc ium cyanide du st t o the leaves is to be avoided, because ot 
th e danger of "burning". 

The use of thi s material is not r ecommended except where extreme 
caution is empl oye d . The poisono us mat eri al shou ld not he brought 
int o contact \\'ith the hand s, nor should it s dust or fumes he inha led. 
hecause ca lcilllll cya nid e is a violent p()ison . 

It is sO llletillle s po ss ihle to e lled partial co ntrol ,\'hile th e bugs are 
yo un g hy th e u sc of nicotine and s()ap applied as a spray o r hy th e u sc 
(If a nic() tine dust. The app lication s llOul<l he app li ed to th e hase of th e 
plant, to tb e bases of th e leav fs, or to the gr()tlnd about the pl a nt wher 
ever th e btlgs arc found to he hidi1l g. Usc one tal)lc spoo1lful of 40 per 
ce nt nicotinc s tllphate to a quart o( stro1l g soap suds, if a spray is to 
he used. Cheap bumlry soap which con ta in s free alkali is preferable to 
soap o f a beUer g rad e, The ahov c pr()porti ()1ls are i1lte1ld ed l(lr us e with 
a hand atolllizfr . J I' a ])0\\"('1' sp rayer is a\'ai1a1>1c, lls e o ne pint nicotine 
sulph ate in ] 00 ga ll()1l s of water\\'ith -~ p()u1lds of cheap soap dissolved 
i 1l the \Va t e l'. 

N icot ine dust is best when freshh' mad e a nd a 3 per cent s trength 
is r f Cjuired. -

Either trea tme1lt will pr()hahly have t() 1)(' r epfated fr()m time to time . 

THE SQUASH. VINE BORER 

(M elitt ia sa.tyrinifonnis) 

The squash-vine borer would appear to be becoming more and more 
C0 l111110n in western :Michigan. O ne finds thf larvae or g rub s tunnelling 
and feeding on the inn er wall s of e ith er ste m s or the bases of the lea f 
st f lll S. usuall y n ca r the r oot, but occasionally at oth er po int s. 

The larva is a naked white grub, which sO llletim es r eache s the length 
of an inch , with a diameter of a CJuartfr of an inch , This grub has a 
hrO\\"ll h ea d with brow n tho raci c ~l.1lcl anal shi e ld s. \\ 'h en full-grown, it 
hurrow s about two inch es below th e surface of th e so il , w h ere it spin s 
it s cocoon to remain during lat e SUlll1ll er and winter, Th er e is believed 
to be but one generation in lVI ichigan each year, and th ey a re reported 
to infest both summ er and \\'inter sCluash as flr st cho ice, bltt al so Cym
lings , pumpkins, gonrd s, n~ u s k11lel o n s, cltcul11ub er s, and wild balsam 
apples. 

The tiny brownish eggs, which m easur e about 1/ 25 0 f an inch in 
length, are g lued separate ly 0 11 the vine or leaf s t em s during late June 
or the first half of July. The larvae, \I'11ich are at first tiny, bore their 
ways t o the hollow st ems and cont inue to feed there for abo ut a month, 
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after rvhich they ctrt thcir ways out arld ltury tl'rcmselvcs for pupation.
'1.'he adult moth, u,hich colnes forth the follorvirrg spring, has brorvn-
ish front wings aud alrnost transparent hind rvings. It nreasures altout
Il inches across the expanded rvings.

Remedy: Fairly good success in the control of this pest has been
reported from the use of three pounds of arsenate of lead to 100 gallons
of ordinary 4-4-50 Bordeaux mixture. This is applied frorn the time thc
eggs hatch, abor-rt the miclclle of June, until the latter part of July, suc-
cess depending largely upol1 the care rvith rvhich the treatrnent is
carried out. Commercial grorvers, and sometimes those having srnall
gardens, often practicc covering thc vine at various places along its
length r,vith a ferv hoefuls of soil at the joints. Most of these vincs

trig. 26. Scluash-vinc l;orcr in tunnel in srluash vinc.

rvhcu covered rvith carth in this manner rvill strike root at the points
coverccl, thtts matcrially aiding the plant to rvithstand thc strain put
uporl it by the mutilations occasionecl by the borer.

It is obvious that a thorough cultivation of the soil after an infestecl
crop has been harvestecl r,vill destroy a large proportion of the pupae
that are located an inch or trvo bencath the surface of the soil. It is
also obvious tl-rat a thorough clean-ttp involving the destruction of all
crop remnants immediately after the first killing frost or aftcr tl-re crop
has been harvestecl, lvi11 help to redttce the nurrber of ltorers that rvorrl<l
othcru'ise srrrvivc arrrl attack the vines tl-rc follon'ing' year.

COT1MON P]JSTS (
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~~[ter which they cut. their ways out and bury themselves for pupation . 
. 1 he adult ~loth, whIch comes forth the following spring, has brown
Ish ~ront W1l1gs and almost transparent hind wings. It measures about 
1 ~ 1l1ches across the expanded wings. 

Remedy: Fairly good success in the control of this pest has been 
report~d from the use of three pounds of arsenate of lead to 100 gallons 
of ord1l1ary 4-4-50 Bordeaux mixture. This is applied from the time the 
eggs hatch, ~bout the middle of June, until the latter part of July, suc
cess depend111g largely upon the care with which the treatment is 
carried out. Commercial growers, and sometimes those havinO' small 
gardens, often practice covering the vine at various places al~>11O' its 
length with a few hoefuls of soil at the joints. Most of these ~ines 

Fig. 26. Squash-vine borer ill tunnel in squash vine. 

when covered with earth in this manner will strike root at the poi n ts 
covered, thus materially aiding the plant to withstand the strain pl1 t 
upon it by the mutilations occasioned by the borer. 

It is obvious that a thorough cultivation of the soil after an infested 
crop has been harve.sted will destroy a large proportion of the pupae 
that are located an 111ch or two beneath the surface of the soil. It is 
also obvious that a thorough clean-up involvinO' the destruction of all 

. . b 
crop remnants Immed:ately af t er the first killing frost or after the crop 
has been barvested, WIll help to reduce the number of borers that wou1d 
otherwise survive and attack the vines the fo1lowing year. 
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THE STRIPED CUCUMBER-BEETLE
(Diabrotica vittata)

'I-he striped cucumber-beetle is a small, black and
beetle that feecls on the leaves of cucumber, cantaloupe,
of like nature, attacking them as they come .tp ott.l
continuing to feed on them for rveeks.-

. 
Not onl_1' do the beetles feed on the plants, but they

also lay their eggs on the stems, a'cl ihe gr:'bs fronr
these eggs burrorv in the stems ancl rootsl Further-
rnore. it is nor,v knolvn that the adults are largely re-
sponsible for the spread of rvilt disease, a serious
clisease rvhich destroys vines of cucumber, squash,
c.antaloupe, ancl their allies. The ravages of -these

little beetles, rvhich often appear in swa"rms, ancl the
annoyance resultant upon their depredations in the
garden, have led to the adoption of many remedies,-
among them, a dusting with hydrated lime to which
has been added a little turpentine, nicotine dust, air-
slaked lime or sulphur; and a host of other forms of
dust, all of lvhich are more or less helpful.

THE CALCIUM ARSENATE TREATMENT
f-'he tnost effectivc and likewise one of the cheaircst of all renreclies

ktrorvn to the rvriter is made by thoroughly mixing five parts by rveight
of calcium arsenate rvith 95 parts of a{ricuitural "g'ypr.t*, 

anci applyTr.g
this through a shaker-trsing either a"gallon bu.ii"i with a few'ri"oii
lioles punched through the -bottom, or- a small sack of coarse cloth.
9yp..t- is too dense,br heavy, to pass effectively through a duster, but
lt --uy be applied very rapidiy through a shakei; ancl iLe beetles feecl
treely on gypsum dust, while they seek to avoid a dust containing lime,
no doubt because of the disagreeable taste of the latter. A stiperior
grade of twice gronnd gypsum, prepared expressly for clusting pur-
poses, is norv on the market. To mix thorouglrly either type of glplunr
with poison, in the absence of a mill, either ptabe the poivder in" air o1d
rotary churn with a few large pebbles and turn for an hour or so, or
else sift repeatedly through a coarse sieve.

. 
Apply as soon as the beetles appeal' and continue dusting until the

plants are rvell grown.

MELON LOUSE

(Aphi,s gossypi,i)

Everyonc who gro'uvs cttcttnrbers, squash, or mclons in Michigan, nla)/
cxpect sooner or later, au attack by tl"re nrelon louse or cucumblr louse.
In the South, this sanre itrscct is knor,vn :ls thc cotton lousc. It is gen-
erally kttorvtt that ttrauy oI our aphid encrrrics, clivir]c the time betweerr
two classei af plants, the winter being passed in the egg stage, usually

yellorv striped
and other vines

Fis. 27. The
strip ed cucum-
ber-beetle great-
Iy enlarged.
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THE STRIPED CUCUMBER-BEETLE 

(Diabrotica vittala) 

The striped cucumber-beetle is a small, black and yellow striped 
beetle that feeds on the leaves of cucumber, cantaloupe, and other vines 
of like nature, attacking them as they come up and 
continuing to feed on them for ,,·eeks. 

Not only do the beet les feed on the plants, but they 
also lay their eggs on the stems, and the g rubs from 
these eggs burrow in the stems and roots. 1<urther
more, it is now known that the adults are largely re
sponsible for the spread of w ilt disease, a serious 
disease which destroys vines of cucumber, squash, 
cantaloupe, and their allies. The ravages of these 
little beetles, which often appear in swarms, and the 
annoyance resultant upon their depredations in the 
garden, have led to the adoption of many remedies,
among them, a dusting with hydrated lime to which 
has been added a little turpentine, nicotine dust, air
slaked lime or sulphur; and a host of other forms of 
dust, all of which are more or less helpful. 

Fig. 27. The 
striped cucum
ber-beetle great 
ly enlarged. 

THE CALCIUM ARSENATE TREATMENT 

The most effective and likewise one of the cheapest of all remedies 
known to the writer is made by thoroughly mixing five parts by weight 
of calcium arsenate with 95 parts of agricultural gypsum, and applying 
this through a shaker- using either a gallon bucket with a few small 
holes punched through the bottom, or a small sack of coarse cloth. 
Gypsum is too dense, or heavy, to pass effectively through a duster, but 
it may be applied very rapidly through a shaker; and the beetles feed 
freely on gypsum dust, while they seek to avoid a dust containing lime. 
no doubt because of the disagreeable taste of the latter. 1\ superior 
grade of twice ground gypsum, prepared expressly for dusting pur
poses, is now on the market. To mix thoroughly either type of gypsum 
with poison, in the absence of a mill, either place the powder in an olel 
rotary churn with a few large pebbles and turn for an hour or so, or 
else sift repeatedly through a coarse sieve. 

Apply as soon as the beetles appear and continue dusting until the 
plants are well grown. 

MELON LOUSE 

(Aphis gossypii) 

Everyo ne who grows cucumber s, squash, or me lons in Mi chigan, may 
expect sooner or late r, a n a tt ack hy th e m elon louse or cucumber louse. 
In the South, thi s sa me in sec t is kn o \Vn as th e cotton louse. I t is gen
erall y k now n that many o f our aphid enel11i es, di vid e th e tim e be tween 
two cla. s~~~ Of plants, the w inter being passed ill the egg s tage, u sually 
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on a woody pcrcnliizrl, ancl the sunrnrer on ol1e or lnore sappy autrttzrl
plants. Usiraill', the srlnrnler fornrs reach tnaturity carly, .ancl ccrusisL

:rltogether of icrnzrlcs u-hich lrear their ):otlng alivc, :rncl n'hich rrltrltiply
vc11. rapicllr'. Srrch ;itt itrscct is thc'trlelotr aphis.

Ii u'js recent11. cliscovcrecl lr1-.1)r. l-clith Pa.tclr, Ijntotrtologist oi the
N,[zrinc Statc Iixpcrinrerrt Station, that this aphicl, at lcast in the North
passcs the rvintclr in thc cgg stage on "live-forcver" or_ orpine (Sedrlnt'
ptu,pu,rcunr,) thc cggs bein.q' lai<l lry u,ingless fortns-the offspring of
ivirigecl licc-u'hic:1i tl-v back to the "livc-forever" in late sttmttter atrcl

carl! fall. l,-ronr tlic "livc-forcvcr," n'ingecl inclivicltrals niigrate ltack tcr

the inelt-,n :rucl cucunrlrcr ficlcls the [o11on'ing' st1111l]rcr, feeding on a rviclc
variety of other lrlunts in thc altsence of crtcurl;it:tceotts plants (urcrll-
bcrs of the gourrl fanril,l') u'hich a.re preferrecl liy the tnelou lottse.

It rvotrlcl aplrc"t thaf thc presence of "live-forever," either grorving
rvild or in florvcr ltecls, ccnrclc'r,\'lots, or in fact, zrnyn,here, cclustittttes
a liability ancl:r lllcr.rircc in clistricts rvhere cttctttrtlters, sqtlash, or lntlsk-
melons ?.,re gro\\'n, csirccialll. u'hcrc thc:y zrrc gro\\'11 in cotnurerci:tl
quantitics.^ 

IJnclcr existing conclitiolls, \\'c rntrst expcct to hzlvc to cleal u'ith thc
pest clirect; thai. is, on thc vines, etnd in \,[ichig:rn u'here tlttautities rtf
crrcumbers arc gro\\.1r for lricklinu tbe trecessity for clrastic actiorl and
cffectivc coutrol lneastlrcs is at oncc apltarertt.

'I'hc be st mcthocl of control :rt conrnranrl cotrsists irt a thol otrgh spray-
ing or clustirrg' rvith nicotinc, rrsing onc piut of 40 pet' cettt tticotine sttl-
phatc to 1.00 gallt)ls.of _n'ater, n'ith {otrr potttrcls of cotll1l1o1-I l:nttrclrv
soap; or, 111 c:rsc it is clcsirzrl;le to applv the nicotirte u,ith ltorcleattx,
ourit thc soap. 'fhe slrray shorrlcl bc ilirectecl ttprvarcl {rour l;eueath in
order to rcach the althicls on the uncler sicles of the leaves, or, iu casc
nicotine clust is used, onc finrls it nrttch casier to reach the urrder sicles

of the leavcs cffectively, :rncl onc obtains a mttch better "ki11" if the clust
is appliecl liberally ancl forcil;ly. A pou,er cluster l)ossesses aclvautagcs
over a smaller hzrncl duster.

The cucumbcr lorrse usually starts u'orking in a fielcl iu a ttrore or less
restrictccl area, ancl then sprcacls over thc entirc field. Under sttch coll-
clitions, one can sometimes clean rlp an infestation by very thorough
dusting or spraying in thc patches fiist attacked; at 1east, olre can ofteu
slo',v t{i the- sprcail of the- zLphicls by the ttse of a hancl rig, rvhen the
attack {irst stirts irr one or nrore irnall areas, artcl l;efore the fie1d is
completely infcstecl. I3y kecpil.rg' u sharp u'zrtch ancl bttrying tl-roscr first
infestecl a general infcstatiott catt c.rfteu lte avoidecl.

THE POTATO APHID

( Illin,oia solani'f olii)

Arnong thc plant lice founcl on irotzrtocs, the trtte 1-rotato aphicl stancls
out precmineritly as affecting thc crol). 'llte fenrales sometitnes reacir
one-sixth of an ir-rch in sizc, :rncl in color they vary frottr green to 1tink.
Both rvingetl auci rvingless in<liviclrrals occtlr otl ltotatoes.

In thc irrtunrn, rvingctl {ornr.s of thc 1;otato-lcrttse fly to rose bttshes,
rrsually rvilcl rosi:s,:Lrrri i:Lstctr their durl<, glistening eggs to.thc bttshes.
from iuch cggs arc liatclrcrl:L nrultituclc of alrhids irr thc spritrg;so that

( ( )l,l N{( )N I''ilsl-s (
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on a woody perennial, and th e summer on one or more sappy annual 
plants . Usually, the SUl1lmer forms reach maturity early, and consist 
a1togeth~r of f~malcs \:'hich l~ear their yuung ,aliv c, and which multiply 
very rapIdly. S uch an Ill sect lS the 'melun aphls . 

It was recently discovered hy Dr. Edith Patch, E ntollloIu(rist of the 
1\1aine State Experiment Statiun, that this aphid, at least inbthe North 
passes the winter in the egg stage on "live - forever" or orpine (Scdum 
jJ1~rpZlrCU J! ~) the ~ggs being laid by wingless forms- the offspring of 
w111gedlIce- \\'llIch ih back t() the "live-[orever" in late summ er and 
early fall. Frum th e "-live-furever," \\' iJ1ged individuals migrate back to 
the melon and cucumber fields the follo\\'ill<Y summer feedin o' on '1 wide . b . , b ~ 

varIety of o th er plan t,s i 1l th ~ absence 0 f cucu rbitaceous plants (mem
bers of the gourd famIly) whlch are preferred by the melon lo use. 

It would appear that the prese nce of "live-forever" either ()'rowillg' 
' II . ' b WI.C C?~ 111 {lower beds, ceme te ry luts, or in fact, anywhere, constitutes 

a ltabIlIty and a mcnace ill districts \vhere cucLllllbers, squash, ur musk
melons arc grow n , esp eciall y where they arc OT()\\'n in comlllercial 
quantities. b 

Under existing conditiuns , \\'e lllust expect tu have t.o deal with the 
pest direct; t.ll at is, 0 11 the v j n es , and ill 1\1 ic higan where q uan ti ties 0 f 
cuctlll!bers arc growll for pickli1lg the necessity for drastic action a11<..1 
effectIve cont.rol measures is at once apparent. 
. The best .m ethC?d of.con.t.rol at. cummand co n sists ill a tho r o ugh spray-
1l1g or dustlIlg WIth l1lCotllle, ll s ing one pint of 40 per cent nicotine sul
phate to 100 gallulls of wat er, with fuur pounds of common launch'v 
soap; or, in casre~ it is desirable t.o apply the nicotine with bordeatL~, 
omIt the soap. I h e sp ray should be dIrect ed upward from beneath in 
o ~-d er. to reacl~ the aph ids on the under s ides of the leaves, or, in case 
111cotll1e dust IS used, one nnc1s it 1ll uch easier to reach the under sides 
of the leaves effectively, and olle obtains a much better "kill" if the dust 
is appl ied liberally and forcibly. A power duster possesses advantages 
over a smaller hand d u st er. 
Th~ cucumber louse u sually star t s work ing in a field in a more or les s 

restncted area, and t.hen spread s over the entir e field. Under such con
ditio.ns, 011C can. son:etimes clean up an infestation by very thorough 
dustll1g or sprayll1g 111 the patches first attacked; at least, one can often 
slow up the spr ead. of the aphids by the u se of a hand rig, when the 
attack first starts 1ll o n e or 1110re small areas, and before the field is 
~ompletely infested. By keeping a sharp watch and burying those first 
111fested a general infest.a tion can o ften b e a voided . 

THE POTATO APHID 

(Illhzoia solanifolii) 

Among ~hc plant lice fot~nd on pota t ocs, the true potat.o aphid stands 
out p~'eemll1ent1y as affectIng the c rop. The female s sometimes reach 
~ne-sIx~h ~f an inc1: in size: <11:c1. in co lor they vary trom green to pink . 
Both Wl11g ecI ancl WIn gless 111elI vlC1uals occur on po ta lo es. 

In the <: u tumll, winged form s of the pota to-louse {l y t.o ro~e bushes , 
ltsually wIld r os es, and fasten t.heir clark, gl isteni l1 g eggs tu t.he bushes . 
from such eggs are hatched a multi tude of aphids ill the spril1g ; so that 
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the potato lice that olc firrrls on tlrc pot:rto plant:rnrl its allics collre
frotn the over-rvintering eggs forrnrl o11 roscs. No nrorc eggs are pro-
cltrcecl until the follou'ing arrturln, at u'hich tinre llrarly licc I'ly back to
the rose plants {or the prlrpose of clcpositing cggs. On tl-rc potato, the
lice bring forth their yorll-lg' alive, gencration alter geueraticrtt, At short
intervals ; so that if cool rveather prevails rvith plcnty of nroisture, the
attack is likely to clevelop into very scrious proportions.

Thc clirect effect of an attack of the 1>citato aphis is serious. Wherr
horcles of the tiny creatures suck the jrricc of the potato plants atrcl cou-
centrate on the new gro\vth, a markecl loss oI r'igor in the plarrt is sttre
to result, if, indeecl, the plants are not killerl outr-ight. Asicle from this
injury, the potato lonse is capablc of transfcrring the virus of clisease
frorn a sick plar"rt to a healthy onc, tl're nrosaic in partictrlar beirrg traus-
portecl by apliicls. It is not irrconccivable that irr thc \-eArs to cotrte tvc
shall arrive at the concltrsion that thc cxtra 1:rlror tna<lc rlecessat)', Aucl
the loss er-rtailerl by the potato aphis arr<l rnosaic u'ill rrr:lkc it u'orth ottr
u'hile to era<licate the u'ilcl rosc, at 1c:rst in rlistricts u'ltc'rc scc<l potatocs
arc collunercially gro\\'1r. Strclr a cour-sc u'ottlrl, ttn<lottlrtcrllr', t'clit'r'c
the grrxver of nrrrch labor arrcl c';<pcttsc. lrcsirle's t'c<lucing to a rttittitttttnr
the losses no\\r en<lrrrerl. Iri the rncarrtinlcr, usc.l0 pcr- ct'trt tricotitte sul-
lrhate, at the rati: ol orrc lrirrt to 100 g'allotrs t,I lrot'<lcrttt-r; ()r tlsc ()lle ()[
tlre othet'sinrilat'syrral's u'ith l>ot'<lcuttx, alrpl_ying tltorottglrl,r. so AS to
lrit each louse; or elsc rlsc 2-3 lrcr ct'ttt tricotittc rlust u'ltene\'('r thc licc
irppear in large rrttrrrlrers. 'l'lic onlr'r'clts()n thzrt a cotrtact sprA)'! sttch as
nlciotine. is rrot rcconrlnerr<1c<l as a t'egtrl:rr rotttittc trc:rtrrreirt, is lrc-
cause of its high lrst. llorcleaux alottc is lcss cflicie nt ; lrrrt it is valtt-
able as a fungicitle arrrl l)itvs ftrr itsc'll as u'c'll in.qiviug a 1r:tt'tial cou-
lrol of tlie apliis.

POTATO LEAFHOPPER

( Ent,poosca f aboc )
Potato leafhoppers are snra11, sletrcler, b-rce11 crcatttrcs, alrottt onc-

eighth of atr inclt in length, u,hich jtrntp frcel;' \t'hctt tlisttrrlte<1. ati<l
lvhich feecl or1 the foliage of potato atrcl a varietl, oI other plarrts.
'fhese tiny insects collect in potato fic:lrls rlrrring hot, rlrl' seasotrs atrrl
procluce tip-blight or hoppcr-buru.

'l'he life history of the potato leafhopper is still sonrcthing of a
rnystery. It is reasonaltlc to ltelieve that it passcs the rvinter utrcler
fallen leaves arr<l rrrlrbisl-r, since sol1rc of its 11ear rclativcs clo so. It is
norv knorl'n to feed on a variety of plants othcr than potato, inclucling
egg-plant, rhubarb, clock, beau, clover, altall'a, atrcl apple, sectuiug ttt
prefer'ltush-bean cluring tlie early palt of thc season, atr<l nrigrating to
the potato after the seasou l;ecomes warttt.*

Hopper-l;urn of potatoes appears as brorl'l.r, ar"rcl latcr as blackeued
areas at the tips and borders of the leavcs, u,hich finally cttrl ttp ancl
clie, interfering seriously rvith tl-re crop of tttbers.

In the early part of the season, rvhen the hoppers first appear in the
fields ancl before they acquire rvirrgs, it is possible to kill them by u

*Prrf. Dt M. Delong, Colnurbus, Ohio, Journal of llcor-rou-ric ]}rtotnology, Vol.
21, No. 1, February, 1928.

the potat() lir e that ()ne finds on the p()tato plant and its allies come 
from the over-wintering eggs f01lnel on roses. No 1110re eggs arc pro
duced until the following autullln, at "wh ich time many lice f1y hack to 
the r ose plants fo r the p urpose of depos it ing eggs. On the potato, the 
lice bring forth their young alive, generation after generation, at . hort 
intervals; so that if cool "'eather prevails with plenty of moisture, the 
attack i. lik ely to develop into vcry se ri () us proportions. 

The direct effect of an attack of the potato aphis is ser iou s. \Vh en 
hordes of the tiny creat ures suck the juic' of the potato plants and con
centrat e on the new grm\"th, a marked loss of vigor in th e plant is sure 
to result, if, ind eed, the plants arc not k il led outright. J\sicl e from this 
injury, the potato louse is capable of transferring the yiru s of c1isease 
fro m a sick plant to a healthy one, the mo saic in particular being trans
ported hy ap hid s. It is not inco11ceivable that in the years to come "\\ ' c 

sha ll a rri ve a t th e c0 11 clusiol! that the extra labor made neCCSS,lr\' , al1d 
the loss enta il ed hy the potato aphis and lllosaic will make it worth our 
",hile t o e radicat e th e w ild rose. :It lra~t ill districts \\,here seed potatoes 
arc co mm er c ia ll y g roWil. S uch a course \\ 'u lIld. tln<l()uhle<!ly, relin'(' 
the g rowe r of llluch lahor and cxpcnse. hesides r ed llcing t() a minill1l1ll1 
the losses now end llr ed, 1n the ll1 ea ntim e. usc -~O per cent Ilic()tine s ul 
phat e, at the rat e of (j il l' pint to 100 gall()ns ol I)orde ;lll .\:; or lis e Olle of 
th e oth e r s imil ar sprays w ith h()rdeau.\:. applyillg th()r()ughl y so as ttl 
Ilit eac h lou se; or else li se 2-3 per C<.'llt lli cot ill C dust w11ellever the lice 
appea r in large n111llher ~,. The only reas()n that a contact sp ray, such as 
nicotine. is no t recommended as a r egular r()tlt in e treatment. is hc 
ca use of it s high c()st. B()rcleau X" al()lle is less eFlicicnt; hilt it is \'alll ' 
a hle as a fungicicle and pays f()r itself as w('11 ill .~- i\'illg a partial C()1l 
trol of tI l(' aphis. 

POTATO LEAFHOPPER 

(fl11lpnosca foboe) 

P()tato leafhoppe r s arc small, slencler, g r een creatures. ahout 011e
e ig hth of a n inch in length , which jump freely when disturhed. and 
w hi ch fecd o n the fol iage of potato anc! a va ri ety of other plants. 
T hese tiny insects co llect in potato fields cluring hot, dry . eaS01lS and 
p roduce tip-bligllt or hopper-burn. 

The life hi sto ry of the potato leafhopper is still somcthing of a 
mystery. It is reasonable to bel ieve that it passc. the winter under 
fa ll en leaves a nd rubbi sh , since S0111e of it s near relatives do so. It is 
now known to feeel on a variety of plants o th er than potato, includinG' 
egg-plant, rhubarb , dock. bean, clover, aIr aIr a, and apple, sccm ing to 
prefer bush-bean during th e early part of the season, and migrating to 
the potato after the sea. on becomes war111.* 

Hopper-burn of potatoes appears as bro\\,11 , and later as hlackened 
areas at the tips and b9rders of the leave" which finally curl up and 
die, interfering seriou sly w ith the crop of tubers. 

In the early part of the season, when the hoppers first appear in the 
fields and before they acquire wings, it is possible to kill them by a 

*Prof. D. M. DeLong, Col umhu s, Ohio, J otlrnal o[ Economic Entomology, Vol. 
21, No.1, February, 1928. 
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spray of nicotrne slllphate, using o.n9 pint of the 40 pcr^ ceut nicotine
ritpt-tot" to 100 galloirs of standard bordeaux rnixture. Any spray for
potato leafhoppei sliould be applied _so_ 

that b_oth tl-re upper and under
iurfaces of tlie leaves will be hit and thorougl-rly moistened. llowever,
the expense of spraying repeatedly with nicotine is high, and it there-
fore seems' aclvisabte to depend, instead, on discouraging the lea{hop-
pers by spraying the foliage i,vith bordeaux tnixture. The regular 4-4-50
'botdenui mixtu-re, or better still, the 5-7%-50 mixture, acts quite effi-
ciently as a repellent {or leafhoppers, aud-orclinarily it is possible to
keep ih.- suffi-ciently in check rvith one of these to raise a_profita.ble
.top. In any case, it-is necessary that the_ sp_ray be generously applied,
both on the upper ancl lorver surfaces of the leaves; and_in an ordinary
season the spiiy mrrst be repeatecl from time to tirle. Thc experieuce

Fig. 28. Potato leaf, shou,ing hopper-burn.

('0Lf \toN Plis.f s c
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lnore or less effectirre, fronr r
all the rest. Paris-green gracl
anci ttp to the present tinre p
;irrrl slrraf ing ltotatoes, thorr5
to lre' strpcrior.

of the past f erv years has clernoustrate cl conclttsively tha! plants so

sprayed- are gl'eatly benefitecl ancl come througl-r itr tnttch ltetter cotr-
dition than those unsprayed.

Many different kinds of leafhoppers pass the rvinter in rubbish, au<l

rvhile ihere is some doubt at present as to the exact habit of this par-
ticular pest, nevertheless, it is aclvisable to rake ttp aucl- destroy lty firc
as much of the rubltish in fence corners, and rvherever falleu leaves ac-
cumulate, as possible. This shoulcl lte clone late in the fall, alter thc irr-
sects l-rave retired and hiclclen away for the rvitrter, ancl rvhile it is colrl
enough to discourage them from flying a\vay cluring thc rakirrg tll)
process.- 

The formula for nrakirrg standarrl lrorcleatlx tnixtttre is givetr olt Pag'c
73 in this bulletin.

Irig. 29, Potato-l

ll'her oval, liighly archecl bee
alternate, ).ellon' and Jrlack linr
rlevclop each year, ancl {ronr
cqrrally familiar recl slrrgs. Ilo
rlcvoru' potato lrlarrts. I )rrrirrg
e'rottrrcl, of , less of ten, rrnrler
c()lnc orrt irr the sltrirrg, Anrl,
ilr-:uls'c-c,,10r'c<1 cggs t,rr errrl ir
lrrrvac.or slrrgs J,rrriorr. rrrrrler-gr
early in the seasolt nratrrre in
e-erreration irr late srlnmrer.

A spray or clust of an ars(
Srrch a sl)ray or rlust is applied
lroth larvae ancl aclults. 'fher
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spray of nicot111c sulphate, using onc pint of th~ 40 per cent nicotine 
sulphate to 100 gallons of standard bordeaux mIxture. Any spray for 
potato leafhopper should be applied so that both th~ upper and under 
surfaces of the leaves will be hIt and thoroughly mOIst ened. However, 
the expense of spraying repeated~y with nicot~ne is hi~'h , and it there
fore seems· advisable t o depend, 111stead, on chscouragmg the leafhop
pers by spraying the foliage with bordeaux ll1ixttll~e. Th e regulal~ 4-4-50 
bordeaux mixture, o r better s till, the 5-70 -50 mIxture, acts qUIte effi 
cient ly as a repellent for leafhoppers, and ordina rily it. is poss ible to 
keep them sufficient ly in check with one of thesc to raIse a profitc:ble 
crop. In any case, it is necessary that the spray be gene~-ously applIed, 
both on th e upp er and lower surfaces of tl:e leaves.; andr ~n an ord~nary 
season th e spray mu st be repeated from t 1l11C t o tIme. I he experience 

Fig. 28. Potato leaf, showing hopper-burn. 

of the past few years has demonstrated conclu s ~v ely that plant s so 
spr~yed a r e greatly benefited and come through 111 much better con 
dition than tho se unsprayed. 

Many different kinds of leafhoppers pass the winter ir: rubbi s.h, anel 
w hile th er e is some doubt at present as t o the exact habIt of thIS par
tiCltlar pest, neverthele s, it is advisable t o rake up and destroy by fire 
as much of the rubbi sh in fence corner s, and wherever fall en leaves ac 
cumulate, as po ss ible. This should be done lat.e in the fall, <:trt c.r ~h e in 
sects have retired and hidden away for th e wJ11ter, and whde 1t 15 cold 
enough t o discourage them from flying away during the rakin g up 
process. . 

The formula for makIng standard borcleaux mixture is givcn on page 
73 in thi s bull etin . 
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THE I 

( Leptill 

The CO lllll1 0n potato-beetle 
ranged since ea rly times on \\ 
Late in the ninetee nth centur 
the cont in ent, and, finding an 
created such a disturbance if: 
of devising new and eff ec tiye 
came apparent . Born of th is r 
more or less effective, from \ 
a ll the rest. Paris-green g rad 
and up to the present time p. 
a nd spray in g potatoes, thou§ 
t<) he s11 peri()r . 

Fig. 29. POt:lto-J 

T he oval, highly arched bee 
a lt ernate, ye llow a ne! black lilH 
(Ievclop each yea r, and fr om 
equally familiar r eel slugs. Bo 
devo ur potato plants. During 
gTouncl, o r , less 0 ften, und er 
co m e out in th e spring, and. 
o range-colored eggs on end jJ 

la rvae. or slugs burrow ulldergr 
ea rly III the season mature in 
ge ncra ti on jn late SU1l1m cr. 

1\ spray or clust of an ars( 
Such a spray or dust is applied 
hoth larvae a1ld ad ult s. Tiler 
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THE POTATO.BEETLE
( Le ptinotorsa de cenolitteata)

The coururou potato-beetle is a native of the Nortl-rrvest, rvhere it has
langecl siuce early times on u'ilrl plants belor-rging to tl-re potato famill'.
T,ate in the nineteenth ceutttry, this potato pest rvorkecl its way across
the contittent, ar-rcl, finding an al>unclance of potato fielcls in the East, it
created such a disturbance in farming' communities that the necessity
of clevising new ancl efrective methocls of poisoning insects at once be-
came apparcnt. Born of this necessity, there arose a variety of poisons,
lrore or less effective, frotn rvhich one finally stood out as sup-erior to
all the rest. Paris-greeu graclttally came to be regarded as first choice,
arrd ttp to.the present tin-re paris-green is still freelv rrsecl for clusting
arrrl spraf irrg potatoes, thottgh arsenate ot' calcirrnr is t.ro\v corrcecleil
to lrc sttperior.

Fig. 29. Potato-lree tlc; aclult lrectle arrrl larva,
e n large cl.

_ 
l'he oval, highly archecl l;eetle rvith its rving-co\rers clecoratecl b1 10

alterttate, )'e11orv ancl l-llack lines, is conrmonly iinon,r-r. 'ilrvo gcnerations
rlevelop each year, aucl {ronr the eggs laid lty these ltcetles conre thc
cc1trally familiar recl sitrgs. P,oth the adrilt striped lreetles ancl tl-re slrrgs
tlevottr potato plants. I)uring the u,inter, the adtrlts l-ribernate rrrrclerr-
grottncl, or, less ofteu, ttnclerneath fallen leaves ancl rulrltish.'l'hel.
coltle ottt itr the spling', a11cl, after feecling for a little, thev la1'thcir
orutllg'e-colorecl eggs on eucl in groups, rrsually on potato ltlants. 'lhc
llirvae or slttgs burrorv ttuclergrorrnrl u'hen frrll gro\\,n, ancl thrise hirtchecl
early in the seasoll ntature in tinre to becoure the itarents of a seconil
gerreration in late s11l.nlr1er.

Control

A spray or clttst of an arsetrical rvill easily control potato-lteetles.
,Sttch a spray or <lust is appliecl to tlie potato plarrts ancl freely caterr lry
both larvae atrcl aclults. 'fhere renrains, hou'cvcr, sonre choice as to

W
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THE POTATO-BEETLE 

(Lcptinotarsa dcccmlincata) 

The C01111110n potato-beetle is a native of the Northwest, where it h;}s 
ranged s ince ea rly times on wild plants belonging to the potato family. 
Late in the nineteenth century, this potato pest worked its way across 
the continent, and, finding an ab undan ce of potato fields in the Eas t , it 
cr eat ed such a disturbance in farming communities that th e necessity 
o f devising new and effect ive methods of poisoning insects at o n ce be
came apparent. Born of tbis necessity, there arose a variety of poisons, 
m o re or less effective, from "which o n e finally stood out as s up e rior to 
all th e rest. Paris-green grad u a lly cam e to be regarded as first choice, 
and up to the present time paris-green is st ill freely u sed for dusting 
a nd spray in g potatoes, though arse nate of calci lllll is now co nceded 
tn he sup er ior. 

Fig. 29. POi:lto -h cc tlc ; adult heet Ie and larva, 
enlarged. 

The oval, highly arched beetle with its wing-covers decorated l)y 10 
a lternate, ye llow and black lin e, , is co ml11 only kn ow n. 1\'-0 generations 
deve lop eac h yea r , and fro111 the eggs laid by these beetles C0 111 e the 
cq ua lly familiar reel sIngs. Both th e adult st rip ed heet les and the slugs 
devour potato plants. During t he winte r , th e adults hib ernatc under .
g ro nncl , or, less of t en , und ern eath fallen leaves and rubbi sh. Thc .\' 
CO lll e o u t in th e sp ring, and, after feeding for a littl e, th ey by their 
orange-colored eggs o n end in group s, u suall y o n p o tato plants. Th e 
larvae or slugs burrow undergronnd \\·11en full grO\\'n, and those hatch ed 
ea rl y in the season mature in tim e to hecome th e parents of a scco nd 
genc rat ion in late sumlll er. 

Control 

1\ spray or clust of an arse nica l w ill easi ly control potato-beetles . 
S nch a spray or dust is a ppli ed to the potato plants and freely eaten by 
both larvae and adults. There remains, ho w ever, so me choice as t o 



3ii llir ill(;,\N sl,t;:('t.\t

rvlriclr arst:ttic:tl to lrs('. 'l'lrt' 1r,isorr is 1rr';rctic:rll_i' :rlu:rys alrlrlic<l irr
starrrlarcl 4-4-50 lrot'rlr:rttx, or ii :L tlrrst is rrscrl, S,rnctlring that t?rl<cs its
place. If a spr:iv is to lrcr rtsc<1, thc lir-st choicc u'oulrl lrc: lrscnate of
t:alcittttr, usilta'()nc l)()t1nrl to.50 g-lLll,)ns ()i ltor<le:rux rrrixttrre. 'l-hc ncxt
choice rvottlcl lrc p:tris-B-r('cr.l at orrc:-lra1l th:tt strc'r'rs-tlr, arr<1 lirst oI all
rvottlcl be arsct.rate o{ learl uscrl tn-ic:e as strong.

If a <lust oI arseuatc of lirnc is selr-'cte<l, rrsc.5 lrer cerrt of tlrc pou,.clcr,
or, as sec-.oucl cl-roicc, ttsc 10 per ct'ttt oi lirserratc oi lca<l. l)aris-grccn is
coarser than an1'of tht: othcr conrrrrorrl\. rrscrl ltoisorrs, ancl herrrcc cloes
not stick qrrite so rvcll. Cl:rlcittrrr arscrratc costs ieast of all, sticks as u'c1l
as atty, is lightest oi all itr l'eielrt, atrcl a pourrrl g'ocs further than alty 6i
t1-re rest, cxcept p:rris-green. Sec scctioll otl calcirrrrr arscnate otr pate 74.

BEAN MAGGOT

( lI 1,lc ttt t,it cil i crtt nt )
(.losel,r'rcl;rtt'rl to tltt'c:tlrlr:rgc-trr;tggot:rrrrl to th<,()ni()n-rrr:rt'got, is

tlrt'lrt':rtt llr:tgg'ot, solnt'titrrcs krron'n rrs tlre scc't1-c()rlt 111;1ggot. In :rl).
l)e:tritltcc,:rll tltt't't's1rt-cit's t'<'scrrlrlr'()r(':rrlotlr('l- \:(,1'-\'clost,l,t', lrrrt, irr
ltalrit, <lilfert'ettct's cxist tlr;tt c:rll ior'('ntirt'lv rlill-t'rcrrt t'orrtrol rrrt';tsrrr-t's.

In N'liclrigarr tltc'st'c:rt tr:Ljot'itr',,i tlrt'1,,':rrr nr:rgsots p:rss tlrc n'irrtt'r"
irr tlte tn:rg'got stltge irr tltc t'oots oi clovcrs:rrrrl irr ircslr nriurrlr'('. .\i
:ttt1' t':ttt', tlrt'-y art: to lrr: iottttrl in cl,)\'('r' r'oots ;rt tlrcr tirrrt, rr lrcrr lrelrrrs
:trc lrlatrtcrl, :ttt<1, rlrritt' n:rtttr:illr', u'lrt'rr lrt':urs iu'(' 1rrrt r)u l'(,c(,ntl-r' plon t.rl,
irrlcstcrl clovcr so<1, tltt: tn:tgg'ots sirrrlrlr nr()\'c ()\'('r' ir',,nr tlrt' rl-r irrg
t'lol,('r roots to tltc fr-cslt sProttting c()r-n arr<l lrcarr lrlants. 'l'lre n'r'itt'r

Fig. 30. Very young bcan plants attacked by bean maggots.

COIII{ON PI]STS

Ir:rs s('('n lrt irn irlants (rictl;
('\,'('n lrt iorc thc'r. :r1r1rr:;ircrl'r

('orrrlitions ilrr,'or-:Lirlc to t
lroint. :Lrc l:rtc slrrinu lrlorr.i:
1-rrrpatc lreiore thc lrcans spr
lrr'.slr 11r:r111trer, clovcr straul
in tlrc soil,:rrrr1 rlccp secrlinr'l'lrt'r-t'ir,1'1', it ir l'(,(.()l;l1(
tlr:Lt lrc:rrr l:rntl lrc plon'er1 ir
i:r1l or ir.\IiLY sprirrg. tlirrt
Icrtilizcrl u'ith ItO'l']'1,_l) rna
:rntl th:rt thc .sccrlirrg tr\.(
littlt' nl()l-c th:rrr otre-h:LlI
rlct'1r. irr orrlrr thlLt thc lrc:rus
lrc cri:Llrlcrl to irl)l)('ar- alrr,1.1
e't'()tln(l lrciol-c thc tirrr-lrrr<1, rr
is to 1rc Io111i11 lrctn-ccrr c,rt,
()ns. is t';rtt,rr,,lT. .\lilrlilL i
:rrc lleslr;.:incl scrvc to nor
t-lrc nr:igr-ots rrrtrclr longcr
tlo roots of J rurc cl,rvcir ()

:ur \- o i tlrc otlrcr ciovcrs. 'I'h
iorc, ii :Lliirlizr 1:rrrrl is to lrir
s('('lt to scrvc titc s;Lntc l)urll
:Llrlc to lrlou- l:Lrrcl in irstt,il u.i'l'lrc l;rtcr g-r'rrcr-:Ltir)ns ()i r

to lrt':rrrs; sinct tlrc: lrc'lrrr root
gots lr1)l)c:il'.

which arsenical lo 11 ~(,. The P()i~()ll is pradil'ally al\\'ays applied in 
standard 4-4-50 borclcatlx, ()r i f a dusL is ll sed, sU1l1eLiling' lhat t.akes its 
place. If a sp ray is 10 be u sed, lhe Jirst ch u ice \\'()ul~l be a r ·r? nat.e of 
calcium, using one pound to 50 gallons o[ bo rdeau x mlxt.ure. 1 h e next 
ch o ice would be paris-green at. o n e- hal[ t.l1at strength, and last o[ all 
would be arsena t e of leacl u scd t",ice as strong. 

If a dust of a r senate of lim e is se lected, u . e 5 per cent of t h e powder , 
or, as 'econd choice, u se ]0 per cent or arsenate of lead. Paris-green is 
coar ser than any of the ot h er commo nly u sed poisons, a nd h e nce doee; 
not s tick quite 0 well. Calc ium arsenate costs least of a ll , ticks as weI! 
as any, is lightest of all in weight , and a pound goes further than any ol 
the rest, except paris-green. See sec tion on calcium arsenate on page 74. 

BEAN MAGGOT 

( TT )'lr l/l.yia rilicrlrrll) 

C lose l), rc:lalc<1 to tIll' cahhage - Ill aggot and to the ollioll -1llaggot, i~ 
the hean maggot , sometiml's kn()\\' n as the scl' cl - c()rn Illag·g()t. In a l.)·' 
pea r a nc e, a ll thrc(: spe(' i(' ~ r csl' lllh 1c ()1~(, all{)~ l: ('r very close ly, hl1t , III 

hahit , differences ex ist that ra Il f(lr ('ntl r ely c1lircrcnt c()nt r () l 1l1eas~Jrc :-;. 
Tn M ichigan t.he greaL 1llajority of lhe 1>eall lllag'g{)ts pass th e wllller 

ill the maggot. stage ill the root:; of c lovers and ill fr~'sh mallure. J\i. 
any rat e, they a r c 10 he f() u1ld ill c l()vcr r()uts at thc tll11(, \\ ,hCll healls 
are plant ed, a nd , (Iuit e natl1rally. \\·hell 1>calls arc pl1L ()Il 1~('c('nt1)' plu\\'.e<1, 
i n f es t e d cl 0 v e r so <1 , 1 h l' 111 a g g' () Ls s i 111 pI)' 1ll () V C () \'(' r I r () 1ll 1 h (' d y 1 11 g' 
c lover roots t.o t.he frcsh spronting rorn and hean plants . The \\Tiler 

Fig. 30. Very young bean plants attacked by bean maggots. 

COMMOK PESTS 

has seC ll hean plan is (dcep 
l'\'Cll hefore they appeared; 

C()nd iti ons fa\ 'o rahlc to t 
puint. are late sp rillg pl(l\\-l 
pupate hei(ne the heans Sp l 

fresh manure, c10ycr straw 
ill the so il. and deep seedinf 

Therefure, it is rccol1l III ( 
that bean lallel be plu\\'ecl il 
iall or E :\ R I jY spring, that 
fertili zed " ,itil I~OTTED ma 
and 1 ha t th e seecli ng a \'( 
little lll()r e than olle-half 
decp. ill ordcr that the heans 
he enahled to appcar ab()\"( 
gr()ulld hdorc the liny hucl, \\ 
is to he fou1ld het\\'e c11 cut, 
OilS, is ca tcn uff. ~ \lIalfa i 
arc llesh y and se n 'e to 110\ 

the maggots much longer 
do ro{)ts () ( ] llne c!O\'e r 0 

;Lll\' of th e other cl()vers. 'I'll 
fo;'c, j I' alf alf a lane! is to he 
scen to ser\'l' the salll C purr 
ah1c t() plo\\' lanel in fcstc<!\\ ,i 

The later gcneral i()ns ()f r 
t() heall~; s ill ce the heall r()ot 
.~· ()ts appear. 

Fig. 32. Adult of hea l 
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Ir;rs so('n lrc-':rn pl:rnts (rlcelrli lrlanterl) I:rirly riddlecl by thc tnaggots.
('v('n lrcfore thcv :r1rpr:rrrcrl alror,c tltc sttrface of thc soil.

('on<litiorrs J'rrl.or:rlrlt: to thc lrcan nr:rggot, fronr the maggot's st:ttr<l-

lroint, are latc sprinu plou'ing (so that the larr':le rlo trot havc tirnc tct

lrttlxrtc lrcl-ore thc bcatrs slrrottt),
{r'csh ln:Lntrrc, clor,'cr str:Iu. o11 c}i'
irr thc stiil, arrrl clccp secrling.

'l'herciorc, it is rcconrnrctrcictl
tlr:rt lrc:Ltr lantl bc plou-e<1 in the
i:r11 or lt.\ltl,Y slrring, that it lrc
Icrtilizcrl u'ith I{OT'l'l'-D rlralrtlrc],
runrl tir:Lt thc sec<ling :IVeritg(l
littlc ln( )rc t1-r:rtr ottc-hii1[ inch
rlcclr. in orrle r th:rt thc lrt':rtrs trrzr,v

lrc crralrlcrl to:rl)1)('a1- ulror,'c tltc
gr-orrrrrl lrciorcr thc tin1, bttcl, n,hich
is to lrc iottltcl lrt:tn'cctl cotl'ls,i-
()ns, is c:rtetr o1T. -\llalfa roots
:rrc 11cshy an<l scrvc to tttittrisir
tlre urzrggots ttrttch longer than
rlo r-oots of J trnc clovcr or of
an\'()[ thc othcr cLrvcrs. 'fherc-
I,,ic, iI a1i:Lli:r lanrl is to 1rc rrsccl, 111on, it irr thc fa1l. C.rLnadrr thistlcs
sccrr to scrvc thc s:rlnc l)r1rl)osc, [ul11, for this rcrrson, it scetrts a<lvis-
:rlrlc to lrlon' l:rrrcl in lcslcrl rvith thistles irr thc f:t11.

'l'lrt'latcr- gcncr:rtions oi nurg'gots sclrlon'L iI c:vcr rlo lttttclt clirnr:rgc
to lrc:rns; sirrcc tlrc l)ciul roots irrc icss sttccttlcnt 1r1' thc tintc tlrc rrra,u-
tots :rp1rc:tt-.

Fig. 32. Aclult oI bcau nraggot, cniargcd about four tinrcs.

39

Fig. 31. Worl< of bcan nraggot in
sproutirrg beaus, taken f ronr inf estctl
lrclrl, cnlargccl.

*',:i*-:- **'"'
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has S(,C l1 hean plan Ls (eIecp l y p la n t ed ) fairly riddled by the maggots. 
C ve il hcf o r e th cy appear ed abO\'e t h e surface of the so il. 

C()nditions favorable to th e hean maggot, f ro m the maggo t 's s tand
puint. are lat e sp rin g pl()\\- in g (so that the Ja ryae do not bave t im e to 
pupat e befor e th e beans sp rout), 
fre sh manure, clove r s tra \\" on or 
in the so il, and d eep seeding. 

Therefore, it is r eco llllll ended 
that bean lalld be plo\\-ed in the 
fall ()r E .. \ I{L '{ s pring. th at it be 
fertili zed \\-ilh HOTTED manure, 
an cl t hat the sec eI i n g a v e r (l g (: 
litt k Ill()re than o n e-half inch 
dee p. in o rder that the he a n s m ay 
he e1labled to appear a bo ve the 
groll l](l bef() r e the tin)' bud, which 
is t o he f()und bet\n'ell cutyled
U ll S, is ea t en off. .[ \l(alfa root s 
arc 11 eshy and se rve to nourish 
th e m aggots much longer than Fig. 31. \;\/ork of bcan maggot in 
d () fO ()tS () [ june clover or of sprouting beans, takcn fro111 infested 

Jicld, cn la rgcd_ 
;L11\ - o[ th e ot h er c love r s. Tbere-
fo;'e, if alfalfa la nd is to he u sed, plow it in the fa ll. Canada thi s tle s 
see n lo ser ve the sa m e purpose, and, for t hi s r eaSO I1 , it see m s advis 
ahle t() pl()\\- la1ld infeste d \,- ith thi s tles in the fall. 

Th e lat e r ge n e rati o n s o f mag-g()ts se ld o m if ever d o Illtlch damage 
tt) hean s; s i1l ce the hean r oots a r c less su ccu len t by th e tim e the l1lag
.~- ()ts appear. 

Fig. 32. Adult of bcan mag-got, cJl larged about four timcs. 
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Fig. 31. N'{aggots of c

hcarci of thc inscct until
\\.cre sent in frout Alpena,
as seriously i1-t1,tt.O.

Drrring December, 1930,

\\rAS receivecl from Petoske
infcstccl regious u,i11 trot lt
gro\\,1r, as cclery constitttte

Remedy: Thc c'lestructit
fic1cls uot tttrclcr cultivatic
lrlcastlrc very mrtch n,orth
siblc to doclge the broocls '

carly Septenrlter. It has lte
thc snrall roots ltefclre attl
silrle to leavc the carrots i
tttaclc inrrnecliatelr' 6t-t a1-t. 

'

I,'ig. 35, W

CARROT RUST-FLY

(l'silu, rosttc)

'fhc carrrot rrrst-11;. is :r snrall, greenish 11)', slrursclr'_ covcretl u'ith
short, ycllorvish hairi, anrl is of l,)urirpean origitr. It u'as first rliscovcretl
in Czrnacla in 1885, ancl is a scrious pcst of carrot, ltarsnill, atrcl cc'lcry,
ltcing also four-rcl on parslet. anrl u'ilcl carrot. It is rccorilctl as u'e11 otr

potJcl, turnip, ancl rapc. it is lrri\r,kttou'n to 1rc lirescrrt in a tlttttlllcr
i,{ the.northeastcrn airrl north centr:r1 stzLtes, irrclu<ling Nelrv York atrcl

ltarts, at least, cif Ncn, l}tglartrl. lt is also rellortecl frour__Orc:goll' -l'hc

injlry is clone in thc larvii stage 1r1. zr srnall, slettclcr, 1'c1lttn'ish-llrou'il
maggot, lneastlrilrg zrltottt onc-thircl inch in length.

trig. 33. AdLrlt of carrot rltst-fly, crtlargccl al;out
thrcc titucs.

'l'lris tiuy nrzLggot is hatclrr<i frotn it1l cgg lai<l irt zr crcvice irr thc soil
()r on the crou,ii-of the pl:rnt itsclf. 'fhe irizrggot u'orks clorvtlu'zrrcl :rtlcl

eats most of the snrall roots before finally attacking the tap root. In
the case of plants h:rving fleshy tap roots, olte finds sttch roots tttu-
lclecl, ancl renclerecl unfif for foocl ivhile, in ntany cascs, the cxterior
of the root appears nninjurecl.

'J,'he insect lrasses the ivinter in tl're pupal stage, l-l-urie d in the soil to
a depth not to exccccl six inches. The emergeltce oI adults conllxellces
late in Mny ancl continnes until -early in, Jtr.ll'. \'{ost of the flies, horv-
eyer, appear ur eariy Jttue, tl're fcm:rles l:rying eg'gs shortly after thel'
.ro.rgd.^The larvae-feed for a pcriocl of from. oue to tn'o tnouths, ulost
of thErn, horvever, entering tlie soil for ptrpation lty the midclle of Ju11'.

There are trvo rvell-nraitea generation-, the second generation aP-

pearing in early August and continuing to procluce aclults until earll'
i1 SepiemUer. if oititl l-rappens that paisr-rips and carrots arc place<l in
storage rvhile thel' still contain nragg'ots, atrcl thcse nlaggots cctt-ttilrtte

to rvork irr thc rrx,ts u'hilc irr stora.g'c. Itr cclcrv, tlte inscct is sairl to
r';it off tirc rorrts, 1ltits kiliing tht:1rlarrt.

'I'iris ilrportant ltcst oI cal't-,,ts:rti,1 <:clct'1',tlas,lis1'ovct"tl,l itt N'1-it'hig;rn

for tfie first tilrei ;Lt S;irrlt. Stc. M;rrir: irr -|Ltttcr, 1917. lts \vrrrk therc
seelns to liavc l-.,ccrr co1rfirred to a small arca, arrd tiolltitrg ttiorc was

\

{

\
I

.##+ryTwh
frr-fft,

$l
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CARROT RUST-FLY 

(r sila 1'osac) 

The carrot rust-f1y is a small, greenish ny, sparsely c()\'cred\\' ith 
short, yellowish hairs, and is of European origin. ] t \\'asfirst discovered 
in Canada in 1885, and is a se r ious pest of carrot, parsnip, and celery, 
be i ng also found on pars ley a 11 cl \\'ild carrot. It is rccorded as \\'el l on 
potato, turnip, a nd rape, It is now kno\\,11 to he p resent in a number 
of the northeastern and north central states, includ ing .:\c\V York and 
parts, at least, of New Engla nel. It is also reportecl fro111 Oregon, The 
injury is done in the larval stage by a small, slender, yellowish-bro\\'n 
maggot, measuring about one-third inch in lengtb. 

Fig. 33. Adult o( carrot rust-fly, enlarged about 
three times. 

This tin)' lllaggut is hatched frulll an egg laid in a crevice in the so il 
()r on the crown of the plant itself. The maggot works down ward a nd 
eats most of the small root s before finally attacking the tap root. In 
the case of plants having fleshy tap roots, one finds such roots tnn
neled, and rendered unfit for food while, in many cases, the exterior 
of the root appears uninjured. 

The insect pas ses the winter in the pupal stage, buried in the soil to 
a depth not to exceed s ix inche s_ The emergence of adults commences 
late in May and continues until early in J uly. l\10st of the flies, how
ever, appear in early June, the females laying eggs shortly after they 
emerge. The larvae feed for a period of from one to two months, most 
of them, however, entering the soi l for pupation by th e middle of July -

There are two well-marked generations, the second generation ap
pearing in early August and continuing to produce adults until early 
in Septem13er. If often happens that parsnip s and carrots arc placed in 
storage while they st ill co ntain maggots, and these maggots continue 
to work in the routs w hile in sto rage. In ce lery, the insect is sa id t(1 
eat off the roots, thus killing the pla1lt. 

This important pr st Ilf carrl)b a nd celery wa s rli ~ ('()vrr('d in i\tl ichig;lll 
for the fir s t tillle at Salilt Str . Mari e ill J Ll tl e, 1914. I ts \V()rk th e re 
seem.s to have been confined tu a small area, and llolhing 1110re was 

C01[110N PESTS 

Fig. 3-t Maggots of c 

heard of the insect until 
\\'ere se nt in from Alpena, 
as seriously injured. 

During December, 1930, 
was received from Peto kc 
in f ested regions will not b, 
grown, as celery const itute 

Remedy : The c1estructic 
fields not under cultivatic 
lllcasnre very much \\'orth 
sible to dodge the broods 
ear 1 y S cpt em b e r. It 11 as be 
the small roots before att; 
sihle to leave th e carrot s i 
made immediately on the 1 

Fig. 35. W 



COXT]\f ON PIISTS Otr FIIII-D AND GARDEI{ CROPS

Fig. 3,1. X{aggots of carrot rust-fly, enlarged about three tinres.

lrcarcl of thc inscct rllrtil Dcccrrrlrcr, 1929, at u'hich tinrc specittlens
\\'ere sent ir1 fronr Alpena, and scvcral acres ui carrots \\'ere rePofted
as seriotlsly ir1.tr..t.

Drrring Decenrber, 1930, anothcr report, accolnpaniccl lty spccilllelts
\\'as rcceivecl fronr Petoskcl'. It is to be hopccl that carrots from the
infestecl regions u'ill not be allciu'ccl to rcacli clistricts rvherc celery is
gro\\'n, as cclcry constittttcs all itnpr.,rtatrt crop in \{ichigarr.

Remedy: Thc clestruction oI u'ikl c:rrrots aloug roadsides atrcl in
liclcls not unclcr crrltiv:rtiorr suggests itself at once as a restrictivc
llleasrlrc very nrrrch u'orth n'l'rile. In Nerv York, it has beett fottud pos-
sible to cloclg'e the Jrroocls 1t1. planting abottt June l and harvesting in
carly Septemltcr. It has lteen statccl that thc tnaggots \\rork at first ort
the snrall roots before att:rcking the ur:Liu roots. 'lhis ntakes it ltos-
silrle to leavc thc c:rrrots in sonreu,hzrt longer than if the attack \vere
nraclc itnmecliately on tl-re tap root.

+l

I

t
I

l,'ig. 35. Work of carrot rust-fly in carrots"

COMMON PESTS OF FIE LD AN D GA RDEN CROP S 41 

Fig. 34. Maggots of carrot rust - fl y, enl a rged about three times. 

b ca rd o f th e insect un til D ece mber , 1929, at which ti me specimens 
w er e sent in £rom A lp ena, a nd several acres of carro t. s were reported 
as se riou sly injur ed. 

During D ecember , 1930, an other report , accompanied by specimens 
was r eceived fr om Pet oskey. It is t o be hoped t hat carrot s from the 
in fes t ed regions w ill no t be allm \'ed t o r each di strict s wher e celery is 
g rown, as cele ry cons titut es an important crop in 1VIichig an. 

Remedy : T he destruction of wild ca rrot s along r oad sides and in 
fi e ld s not under cultiva ti on sugg es t s it self at once a s a restrictiv e 
m easur e ve ry much wo rth whil e. In New York , it has been found pos
sible t o dodge the broods by planting about J une 1 and harvesting in 
carly Septe mber. It bas been stat ed that the maggots w ork at first on 
t he small r oo t s befo r e attacking the ma in roots. Thi s makes it pos
s ihle t o leave th e carrot s in som ewhat longer than if the attack were 
made imm ediat ely on the tap r oo t . 

Fig. 35. vVork of carrot ru st-fl y in carrots . 
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Irr case oI snrall acreages, the treatmetrt lvith 2 per cent ltordeattx oil
curulsion, using severai applicatious at intervals of one rveek, is said tcr

g'1vc solr1c nreasrlre of protection. This treatmeut is iclentical rvith thc
treettnrent lecorurnenclcil for the control of the ottiott-tnaggot aucl cotr-
sists of rvetting the soil abottt thc roots rvith thc oil emulsion.

Deep, fall plorving after thc crop is harvestecl undoubtedly. rvill 
-clis.-

pose of trrony of thl larvae ancl pupae in the soil. Destrttcticln of all
i-eets foturcl 

-to 
l;e infestccl in storagc rvi11 uncloultteclly take care of

tllau). nlore. It is to ltc regretterl that, rtlt to the prese_ut titne, uo s:ttis-
{actory :rncl ltracticzrl control for t1-re pest rvhett rv<-rrkitlg_ in _cel.ery or:

irr cariots his been clevelopeil, other than that tneutionecl. Until sttch
criltr11l lreasrlres arc cliscoverecl, it is aclvisaltle to grow sttscel>tilllc
cr()ps in clistricts u,hcre the n-raggots cxist, uucler the most rigicl, san-
it:rr r- cotrclitiot-r s.

THE BEAN WEEVIL

( I"I ylobris ob t c c trl,s )
1lie lte etle livcs ovcr the rvinter in storecl l;e:ttrs, aucl sotuetirtres in

l)eas. It flies to the yorllrg bean plants (un^less rve c:rrelessly sorv itr-
iested beans, u'hen it cloes i-rot even have to fly) ancl feeds on the yotlltg

('( )il{ Il-( )N l.''Iis]'s

Treatment : l)crh:IPs solllc
lli,-ANS shoulcl a1u'a)'s Jle ft
seecl beans that contaiu u'ct

T1-re treatt-nent cau lle ma

pl-ride of carbon) ancl ProPY
iery efficiently. The uraker
botrght in small quantities
brrsliels, in a tight bin. (ll.

TI
(

'fhe pea u.,eevil u,ottks tntt
irr rl11. pcas. It cortfines itr
the fielcl. One beetle onlv cl

arrrl u'orks ltoth irt peas anrl
rle'r'elop in otte see11. 'l-he t
11r:rt lor tlte lteatt u'eevil.

THE M[
(

'l'he [Iexicatt ltcatt lreet
att:rcks al1 sorts of cttltivr
like11' tti 1lrtive lt verv serit
nron rvhite lteaus, aucl litlral

'fl're lteetle ltelongs to tL

conrnloner 1ad1'ltircls rvith
clttarter of at-r inch irr leng-t
Crrcl its highly archecl, vello
orllanrentecl u'ith eight irr
a"cross the ltack, rtraking 1(

ing iornr, attairrs a length
clliptical in fortn, atrrl its
(See F'ig 38 )

i-ike so lttalt\: ttf ortr uto
tcr shelterecl tttrrler tleact

rtr'bbish, ttotalllt' itr rt'ood-
fi elds. 'l-1-re lreetles are str

l'hel' colt.tlttettce to leavt
titne to feecl otr the vot11l[
clrtsters otr the tttrcler sttrfa
50 being fottncl irr a clttst
for a tnottth or tnore, so tl
periocl, lteginning u'hen tlt
iontinr-ring for several rvet

Wl-rile the beetle Prefers
beans, it cloes not couliue

*F'arruers Bulletin No. 1'107,

F. Howard

Fig. 36. Beaus infested u'ith bean rveevil, slightly eulargecl.

plants until the pods are formed. At this tiue, eggs are laid inside the
fod, the beetle boring a hole right through the pod. Soon the grul;s
Trom thc eggs enter the young seeds, f eecling therein aud remaining
therc rrntil tfie lteans are harvested. In clue time the grults chaugc to
lteetles ancl l;ore their rva-r.'orrt, sonretitlres several frotn oue beau. If
the u'ezlther is \\,,arln, or if the beans are storecl itt a u'arnr place, the ue u'
cr-op of bectles soolr l:u,s cggs anrl fresl'r seecls are att:rcked. the l)rocess
g,,iirg on until nothing- reririLirrs bttt :r rvc-'rthless, evil-sruellitrg 1tr.rr,r'<lcr.
f .lc:,ri l.,c:rns str.rrr-rrl nciLr irriestccl ()lles:trc 1.rr:rctically sure to l-lccottre itt-
fcster.l, sincc t.hc ircsts lvork in str-,red seeds just as rvcll as irt thc held.
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I n l~ase of .s m a ll ac r eages, th e treat m ent with 2 per cent bo rd eau x u il 
l' l.llul slO ll , tlS111g seve r al a pplica ti o n s at interval s o f o ne w eek , is said t o 
g lve so m e m eas ure of pro t ecti o n . Thi s tr eatm ent is id entical with th e 
t rea tm en t r ecomm end ed fo r th e contro l of th e o nio n-mao'o'ot and con-. f . 1 . bb 
SlSt S 0 w ettm g t 1e SOlI ab o ut the r oo t s \\-ith the o il emulsio n. 

D eep , fa ll plowing a ft e r th e c r op is harves ted undoubtedly will di s
pose o f m a n y o f th e la rva e and pupae in the soil. D es tructio n of all 
r o o ts fo und t o b e infes t ed in s t o rage will undo ubtedl y take care of 
lllall Y 1110re. I t is t o h e r egr ett ed that , IIp t o the present tim e, no sat is 
!'acto ry a nd pra cti cal contro l for the p est wh en working in celery o r 
J1l carru t s ha s been d eve lop eel. o t h e r than that m entioned . "Cntil s uch 
cOlltro.l l11 ~ a S ~lr es a r e di scove r ed , it is advi sable t o gro \V su sceptible 
cro ps 111 cll s tn cts wh e r e th e maggot s exist , unde r thc m os t rigiel , san 
ita ry conditi ons. 

THE BEAN WEEVIL 

OJ ,:yla uris aUL cctus) 

T h c IJcc tl c liv es over t he w inte r in s t o r ed b ean s, and sOlll e tilll es ill 
peas . It flie s to the yo un g b ean plants ( un1ess w e careless ly sow in
fested beans , w h en it cI oes n o t eve n have t o fl y) a nd feeds on the yo ung 

Fi o-. 36. B ea ll s infes te d wit h bean weev il , sli g htly enlarged. 

p lant s unti l t h e p o ds a r e fo rmed. A t thi s tim e, eg gs are laid inside the 
pod, t h e bee tl e b o r ing a h ole rig ht thro ug h the pod. Soon the g rub s 
from t h e eggs en t e r t h e youn g seed s, f eedin g the r ein and r emainin c)" 
t here u ntil the bean ~ a r e h a r ves t ed . 11: due tim e the grub s change i.~ 
beetles a nd bo r e thC11- way o u t, so m e tllnes se ve ra l from o ne bean . If 
th e \\'ea th e r is wa rm , or i f th e b ean s a r e s t o r ed in a \\'arm place, th e n ew 
cr( ~ p ()f b ee tle.s soo n . lays egg~ a nd fr es h seed s a r e a ttack ed. th e proces s 
g.()l llg Ull ltllttl llu t h l11g 1: e ll l Ct 111 S but a worthless , evil -s mell in g powd er . 
( lca n l)e ~ Lll S s turcd ]l car l11ies ted Ull es ar c pra.ct icall y s ure to becom e in 
fe s t ed, Slll ce the p es t s work ill s tored seeds j u s t as w ell as ill the fi eld . 

Treatment: 1 )e rhap s S() lll C 
n li J\ NS sh o uld a lw ay s hc fl 
seed b ean s that conta in \\'C E 

Th e tr eatm ent can be ma 
ph id e o f carbon ) a nd propy 
v e ry efflci ently. Th e maker 
bought in s mall quantiti es 
lmsh els, in a ti g h t bin . (Fe 

TI 

( 

Th e p ea \\" eev il w ork s 11111 

in e1ry p ea s. It co nfln es it : 
th e field . O n e beetl e onl\- d 
a nd work s hoth in peas ~lnd 
develop in o nc seed. Th e t 
t kit f()r t h(' h r a n \\'('('v il. 

THE ME 

( 

Th e l\ l e xicall I ~ e all hee t 
attack s all sorts o i culti\' . 
likely to prove a very se ri c 
Ilwn \\·hit e bean s, and lima : 

The be etl e belongs t o tl' 
cOll1moner ladybirds with 
quart er of an inch in leng t 
and it s highly arched. yell o 
ornam ent ed \\·ith e ight in 
acro ss th e back. making ]( 
ing i()r111. attains a length 
elliptical ill form. and it:: 
( Se e Fig. 38. ) 

L ik e ~ o many of (l ur 111 0 

ter shelt e red ~l1lcler cl ead 
rubbish. notabh- in w ood
fi e ld s. Th e beetl es a r e str 

They C01llm ence to lean 
tim e t'o f eed o n t he younf 
clust e rs on th e und er surfa 
SO be ing found ill a ('lu st 
for a 1110nth o r m ore. so tl 
p e riod , b eginnin g wh en th 
continuing fo r several \\' C< 

\ iV hil e th e beetle prefer s 
h ean s, it do es not co nfin e 

*Fanners B ulle t in No. 1407, 
F. H oward. 
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Treatment: l)t'rhirl)s sonrc lrcans n'ill ('scapc trt':rttnt'rrt, l)ttt ()ur SI',1',1)
llll,ANS shoul<l alu'n1's bc free I'ronr l'ecvils. 1r'r orcler to ttr:rlic surc, all
seecl beans that contain u'cevils sl-roul<l bc funrigatecl.

'11-re treatnrent can be nracle at little cost. ( arbon disrrlphi<le (bi-strl-
phide of car'bon) ancl propylene clichloricle mixture both kill the rvcevil
very efhcientll'. 'l'he nrakcrs ftrrnish it in 50 potrn<l clrtrnrs, or it can llc
l;otrght in small cluantities fronr retailers. Use about one pottncl for .50

lrushels, in a tight bin. (lior clirections for funrigatillg'see page 7tl.)

THE PEA WEEVIL
(Mj'labris Pisoru'm,)

'fhe pea u'eevil u'orks nrrrch like the bearr uteevil, brrt it rlocs r.tot u'ork
in clrt- pcas. It confines its rvork to grou'irlg' peas attackirrg therttr in
tlre fiel<1. C)ne beetle onl_'y. clevclops in a pca. 'l'he lrcan u'ccvi1 is sttutllcr'
anrl u,orks both irr peas zrrrrl in lr<rarrs. Otterr scr,crzrl of tht'lrclr.tt n'r'evils
rlt'r't'lop in otre see<1. 'l'he treatnrent lor tlre l)ea \\'et'vil is tlrt'sir"nr(':r.s
llr:rt fot' tlte lre:rrr u'eevil.

THE MEXICAN BEAN BEETLE

( Ii pilucltnu corrtt l,lu.)
'l'lrc t,'lc'xicatt l;t'att lreetle. u'hich has rrcn'lr':rrrir,r'rl in tr'lichigrrrr.

:rttztclis :rll sorts oI cttltivatcrl lrearr Plarrts r,t',,1, ii lcf t uncheclit'rl, is
likelY to provc a ver\-serious enenrv of string l)('zu.rs, sn:rl) lrerrrrs, c()nr-
rrron rvhite l;eans, an<1 linras.

'l'he lreetle belongs to the g-r()rUr of la<l,r'lrirds. It is larger tlrzrtr thtr
colnnloner larlt,bir<1s rvith u,hich ever)'one is fanriliar, l;eing abotrt .r-

<lttarter of au inch in ler-rgth,-sorrretinres cven more. It is oval in {ornr
anrl its hig-hlv arcl-re<1, r'ellou,ish, or orar-rgc-lrro\\r11 u,ing covers are each
orl.l.ul.lentccl u'itl'r eight irrcgtrlar lrlack spots, arraugc<l irr thr<'e ro\\'s
across the back, tuakirrg 16 spots irr all. 'l-he lzrrva, ()r irrrrrrattrrc, fecrl-
ing 1'onrr,:rttains a ler-rgth oi:rlrorrt one-thircl oI an inch. It is c]otrsate,
clliptical in forrr.r.:rnrl its lr:rck is rlccoratcrl u'ith lrrarrching slrines.
(Sere liig. 38 )

Like so lnanv oI otrr rnost rlestrrrctivc'pests, the a<lults 1)ass thc u'in-
tcr shcltere<l urrrlcr <1e:r<l plants or liirlrlcn in all sorts oI trash anrl
rtrlrbish, notalrly irr n'oo<l-larrrl or othcr pl:rccs in thc vicinitv o{ lreran
Iielrls. 'l'hc bceiles arc strong f'lierrs arrcl ilrift orr thc u'incl i,ir rniles.

'l'lre,r-c()nunence to leavc thc'ir u'irrtcr <lrtarters e:rrl,r'in the spring, irr
tirne to f eerl orr the )'ourlg lrearr plarrts, incl to lav thcir cgg's'in 1i:,ose
clrrsters ori the rrn<ler strrfzrcers of the bearr lr:aves, somctinres:rs rnan)'as
50 lreing four-r<l irr zr cluster. Otl-rer irrrlivi<ltrals rlelay therir operatious
for a rnonth or nlore, so that the egg lar.irrg occttllics cltritc atr extenrlerl
periocl, lteginrring rvhen the bean plants first appcar alrorrc grotlr.lcl anrl
continuing for several rvceks.

While the lteetle prefers the conrmon lrean, alotrg u'ith linra ancl string
beans, it cloes not confirre itself to thcse plzrnts.* It carr nraint:rirr itselI

*Farnr€l1s Rulletin No. 1407, Rurcau of Etrtottiologl,, U. S. D. A., by Dr. Neale
F. Howard

T reatment: Perhaps some bean s \\'illescape treatllll'nl. Intl \lllr SI '~ I ': I ) 
BEANS sh ould always he free fr0111 \\'eevils. ]n order to make sure , all 
see d beans that conta in weevils should he fumi gated. 

The treatment can be made at littl e cost. Carbon disulphiclc (bi-sul
phide of ca rbon ) and propylenc dichloride mixture both kill the wcevi l 
very effic ien tly . The makers furni sh it in 50 pound drum " or it can be 
bought in small quantities from retailers. Use about on e pound for 50 
bushels, in a tight bin. (For c1irecti()ns for fumi gat in g sec page 7-1-. ) 

THE PEA WEEVIL 

(lWyZabris p1~SOrU1lL) 

The pea weevil works much lik e the bean w eevil, but it cl()c s not ,,'o rk 
in dry peas. It co nfIn es its \\'ork tCl growing peas attacki ng them il1 

the field. O n e heetle o nly develops in a pea. The bean ,,'e('\' il is s mall<:'r 
and ,,'o rk s hot h in peas and in heans. O it en severa l of the hean \\'c('\,il :; 
dcn' lop in o ne seed. The treatment for the pea w('('\' il is the S :l ll 1(' : t :; 

that f(lr the bean w(,(,\'il. 

THE MEXICAN BEAN BEETLE 

(r:, !li!(/ch //(/ (OITII /1/(/) 

The 1\ l ex icall h'an b eetle . which has l1('\\ly arrivcd ill ~Iichig-an. 
attacks all s() rt s oi cultivat cd b<:'all plants an d . ii lci't un checked . is 
likely 10 prove a very se riou s en e m y oi s tring' heans. snap heans, Ctll1l -

llwn whit e beans. and lima s. 
Th e b ee tl e belongs t o the g ro up of ladybird s. Jt is larg-er than tIlt' 

c () 111111 0 1l e ria d y b i r d s wit h w h i c h eve l' yo n e i s fa mil i a r . b e in gab 0 II t ,1 

quarter of an inch in length,--so llletim es even 111 o r e. It is ova l in fo rm 
and it s highly arched. )'e11O\\' ish, o r o ran ge-brown wing covers ar e each 
ornamented \\'ith e ight irregul a r bl ac k spo t , . arranged in thre e rel\\' S 

across th e back . makin g ] () spots in all. The la r va. or immature. feed 
ing form. atta in s a length of ahout o n e- third of an in ch . It is ('long-ate. 
e lliptical in form. and its hack is decorated \\,ith branching- spine' S. 

(See Fig. 38.) 
L ike :' () man y 0 f () U l' m 0 s t des t l' U c t i v e pes ts. the ad III t spa sst h e\\' i n -

tel' sheltered un ckr dead plant s or hidden in a ll so rts of trash and 
rubbish. notahly in wood-land or o th er places in the v ici nit y of l)ean 
fI e lds, Th e beetles are stron g ni e r s and drift on t h e \\' incl for miles. 

Th ey c()mmence to leave their \\' int e r qnarl er s earl y in the sp rin g. in 
tim e to ieed o n the you ng hean plants. a nd to lay their eggs in I()()se 
clu ste rs o n th e und e r surfac es of the hean leaves. so m etim es as 11lany a :.:; 
50 be ing found ill a cluster. Othe r individu a ls delay their operation s 
for a month o r m o r e . so that the egg lay in g occ upi es quitc an extended 
period, beginning wh en the b ean plants flrst appear ahm'c gro und and 
c()ntinuing for several weeks. 

vVh il e the hectIc prefers the common bean, aloll o ' with lima and st rin g 
beans, it does not confIn e itself to these p lants.* It can maintain it sel t 

*Farmers Bu lletin No . 1407, Bureau o[ Entomology, U. S. D . A " by Dr. N eal e 
F. Howard. 
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ul)pcr stlrIrtcc n,ili ltrovc cf fc

tive to arscnical poisotts. ltc
to cluite a diversit)' of opinio
as to tl-re closc u,hich u'ill kil
jury to the sensitivc itlants,
1>cnsive metl-rocl of applicatic
cost. In nraking this preli
nrcthods of applicatiou, u'e
other r.vorkers rvho have hac

a corxrlercial scale.
It happcns that a ntultittrd

trol by means of a varicty
rvould seem tliat lcacl arsella
cxcluclecl frour tl-re list of killi
or rrule ss further trials P1'ovc
lit'r'ccl. O I thc rettt:Littrler, tht
:rt'scti:rtt'. :r1r1rliccl as a sl)r:t-\'
rr':Lt t'r.

Fig. 38. I-arvae ancl aclults
Natural sizc (fron I:

Ort stiap lrc:tns artcl strina lt
or clcrris cithcr ris a clltst or
rrcsitttn arscnatc.

'l'his selcction is srrbject tc
rrrcrrts oI grcater valtte tttliv lr
thc u'ritcr cAlr srrggcst nothi
prrlrlishctl rcports ittrcl aiter
u,orkit-tg in infcstcd areas.
f:rvorecl by l)r. Nealc li. I{or'
N{cxicar-r llcan Bcctlc Itrvcs
tonrolcig1'.

All string attrl sttap bcatts u
ciI coursc, ltc scrttlrlrc'rl lrcir',rc

on bcggar n-ccrtl ot'lrt'ug':rr tick, ()n c()\\'-l)(':rs, unrl r)n so)--l)ciu'r. lt lrls,r
Ieeds otr othcr ltt:atrs, lLrrrl rrot st,r Ircell'orr:r1i:Lli:r:rrr<l srvc'ct clovcr. Irr
solne cascs thc larvae havc lrccr"r iourr<l fecrcling on vclvct bc:an, crinr-
sou clover, corn, grasscs, potritocs, s<1rrash, lrncl othcr lrlzrnts anrl tr,eerls.
Michigarl nlay expcct to lre c-rbligccl to errclure tu'o gcncra.tions ancl pcr-
haps a small third generation.

]Joth the larvae ancl zrclrrlts feed on the trnclcr srrrla.ces of thc lcavcs,
skeletonizing them ancl proclttcing a. 1rc\\r crop of aciults carly in August.
Jly the middle of Atrgtrst, therc appcars a secotrcl gcncration oI larvat:
rl'l-rich pupate aucl becotnc aclults in tinre to hicle thcnrsclr.cs in trasir
arrcl rtrbl>isl"r for the rviutcr. P,csirles tliis, therc rllirt: lre :r l:rtc thirrl
.g'eneration of comparativcly snrall inrportarrcc.

g'

Iiig..l7. \V<,rk of larvae on utrrlcrsiclc of lrc:rn lea{, rr'ith pup:re, slighlly
enlarged.

Control Measures
l'lte habit of the Nlexican lrcarr lrectlc oI hilrcnrating irr <lelrr-is:rn<1

rtrltbish at otrce llrings to nrind thc vulrre of raking:rncl lrurr-rine':rll
trash, ltoth in the vicinity of lrean fielcls ancl elscu'hcrc n'hcrr: thc lrcetles
are fourtd to lte colrg'rcg'ating. 'I'his nr:r1'lre in thc vicinitt'oI u'oocl-lots,
along clitch banks, along fenccs, u,hercver l'allc'n lcavcs havc <lriftcrl
ittto scrttlt grottncl or brush, on in othcr places u'hcrc::r sclrrch slron's
the l;eetlc to be ltibernating. A1l fielrls of string lre:rns or zrlr)'llelrls
tvhetc the beans are pickccl in 1he porl shoulcl lre plou,'c<l as soon as tlrt'
crop is over. Tlre import:rncc oI carc irr prcparing thc secrl-lrerl c::ut-
ttot lre over-estinratcd. 'fhrifty plants grou'ing in Iertilc soil u,ill u'ith-
staud the hazarcl of ;rn attack {:rr lrettc'r than less vigr)r()r1s plants.

Sprays and Dusts
A spray or clust, to lrc cffectivc, rr.rtrst lre so applicrl tlrrrt it rvill coat

thc tttrcler.sttrfaccs of the lcavcs. ilotlt 1hc lrcctlcs an<l tlrc l:irr,ac fecrl
on tltc soit, ttt-tcier snrlaccs of the lcavcs, an<l 11() sl)r'ir)'ayrplicrl to thc
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on beggar \\'cccl or heggar tick, ()n c{)\\'-pea s, and ()Il s uy -bean . It a ls\l 
feed s o n o th e r bean s, and Jlot su freely Oil aHal ia and swcet clover. In 
som e cases the larvae havc been io uncl fceding 011 velvet bean, cri m 
son clover, corn, g rasses, potatoes, squash, a nd othcr plants and weeds. 
M ich igan may expect to b e obl iged to endure t\\'o ge nerat io n s a nd per
haps a small third generation. 

Bot h the larvae and adu lt s feed on the und er surfa ces of th e leaves, 
sk ele t o nizing them and producin g a new crop of ad ult s ca rly in A ug ust. 
By the m iddle of August, th er e appears a second gen erati o n of larvae 
wh ich pupate and b ecome adu lt s in tim e t o hid e themse lv es in trash 
and r ubbi sh for th e winter. Dc . ides thi s, there may be a late third 
gene r at ion of comparatively small importanc e. 

Fig. 37. ,Yo rk of larvae 011 underside of bean lea f, \\'ith pup a e, slight ly 
enlarged. 

Control Measures 

Th,e hab it of th e ,Mexican bean be ctl e of hih c rnatin g in dehri s and 
r ubbIsh at o nce brings t o mind the va lu e o[ raking a nd hurning all 
trash, both in the vicin it y o f bean fie lds and elsewhere wh er e the b eetl es 
are found to b e congregatin o ', Th is may be in th e vic inity of w ood- l()t s, 
a long d itch banks, along fences, wherev er fallen leaves have dri r ted 
into scrub ground o r bru sh, o n ill o ther places \\'here a sea rch sh o w s 
the beetl e to be h ibernat ing. A ll fields o[ s trin g h ean s o r an y fie ld s 
\" here th e beans are picked in the poel sh o uld he plU\\"C~ d as soon as th e 
crop is over. The impo rtanc e of ca r e in preparing the see el -h eel can .. 
not he ove r- es timat ed. Thrifty p lants growing in fe rtil e so il will with 
stand the baza rd of all attack far better th an less vigo ro u s plants . 

Sprays and Dusts 

A spray or dust, to he effec ti ve, must h e so appli ed that it will coat 
the under surfaces o( th e leaves, Both the heetle s and the larvae feeel 
() nth e so r t , II n cl e r S lll' r ace s 0 [ t 11 e I e a v e s, all el n () s p ray a p p li e cl tot 11 e 
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upper surface \"ill prove crcc 
tive to arsenica! po ison s. Ec 
to quite a diversi ty of opin i 
as to the dose which \"ill kil 
jury to the sensit ive plant, 
pensive method of applicatic 
cost. In making this preli 
m eth ods of application, we 
o ther work er s who have hac 
a commercia! scale. 

It happens that a 11111!titllcl 
trol by means of a varie ty 
would seem that lead arsena 
excluded from the li st of killi 
o r unless furt her trials prov 
lievec1. Oi the remainder, the 
arsenate. applied as a sp ray 
water, 

Fig. 38. Larvae and adult 
Natural size (fr0111 E 

On snap beans and s trin g b 
u r d erri s e ither a a dust or 
11 es i U111 ar senate. 

Tbi s election is subjcct tc 
Ill ent s of g r ea t er valuc may h 
th e writer can sugge. t nothi 
published reports a nd afte r 
w orkin g in infested areas. 
favored by Dr. Neale F. Ho\' 
Mexican Bean De t ic Jnv es ' 
tomology, 

All string and Sl1ap beans" 
o[ conr se, be sc ruhh ed hefore 
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tlppcr sttrlace u'i1l 1-rrovc c1l'cctivc. Iiurtlrcrntorc, the bcan is very sensi-
tive to arsenical poisons. ,ltc.srrlts fronr cxperimcnts in other states lead
to quite a divcrsity of opinion as to the choice of the ltest poison to use,
as to the closc u'l-rich rvill kill the insects and rvhich rvill do the least in-
jury to the seusitive plants, ancl as to the rnost practical and least ex-
pensive metl-rocl of application to obtain maxin-rum results for the least
cost. In making this prelinrinary selection of spray materials and
methods of applicatiou, we are forcecl to depend on the experience of
other workers who have had an oppor:trrnity to carry on operations on
a commercial scale.

It happens that a multitudc of attempts have been made to gain con-
trol by means of a variety of sprays and dusts, and of all of these it
rvould seem that leacl arsenate, paris-green, and zinc arsenite should be
excluded frotn the list of killing agents to be used on lteans, at least until
or ttnless further trials prove tliat thcy are safer to use than is norv lte-
licvctl. Of the reutainrlet-, thc nrost prrirrrisiut altpears to ltc llagnesirrrrr
:u-sclt:ttc, alrlrlicrl as a sl)r-a)r:rt thc ratc o[ ()ltc porrn<l to 50 gallons oi
rr':rt t'r.

Fig. 38. I-arvae ar-rd adults of I\{exican bcan beetle, rvith thcir lvork.
Natural sizc (fronr Burcau of Entonrology, U. S. D. A.).

On snalt beatrs ancl string beans after the pocls arc formed pyrethnrlrl
or <lcrris eithcr as a clttst or as a spray rnay lte sulrstitutecl ior lnag-
trcsitrnt arsenate.

'l'his selection is subject to change as tirne g'oes on, for other treat-
trctrts of greatcr valtte nray 1re cler,,elopccl. llou'ever, at the prcsent tinrc
the u,riter carl strggest nothing better, after constrlting a inultitude ol'
prrltlishcd 

. 
reports atrcl af ter corrcsponding f rcely rvith e ntornologists

rvorking itr infesterl areas. l-hc rccommenclation here given is that
favored by Dr. Nealc Ii. Iforvarcl, Associate Iintornoiogisiin charge of
Mexicau J',can Rectlc Invcstigations of the \Iational flurcau of 

.E'r-

ton-rology.
Warning

_All string ancl srlap bearrs rvhich havc reccivccl a poisonorls spray mtlst,
of cottt'sc, bc scrulrlrcrl lrciorc llcirrg trscrl, arrrl no bcarr hay or-beirr pocls
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upper surface w ill prove e ffcctive. Furthermore, the bean is very sensi
tive to arsenical poisons. nesults from experiments in other states lead 
to quite a diversity of opinion as to the choice of the best poison to use, 
as to the dose which will kill the insects and which will do the least in
jury to the sensitive plants, and as to the most practical and least ex
pensive method of application to obtain maximum results for the least 
cost. In making th is prel iminary se lection of spray materials and 
methods of application, we arc forced to depend on the experience of 
other workers who have had an opportunity to carryon operat ions on 
a commercial scale. 

It happens that a multitudc of attempts have been made to gain con
trol by means of a variety of sprays and dusts, and of all of these it 
would seem that lead arsenate, paris-green, and zinc arsenite should be 
excluded from the list of killing agents to be used on beans, at least until 
or unless further trials prove that they are safer to use than is now bc
licve(1. Of thc remainder, the mo . t promising appears to he magn es iu1ll 
ar:-;e1late, applied as a sp ray at the rate 0 1- O1l e pound to 50 gallons (Ii 
\\'atcr. 

Fig. 38. Larvae and adults of Mexican bean beetle, v,ith their work. 
Natural size (from Bureau of Entomology, U. S. D. A.). 

On snap beans and str ing beans after the pods are formed pyrethrum 
or derris eithcr as a dust or as a spray may bc sub st ituted for mag
n es i um arsena tc. 

This select ion is subject to change as time gocs on, for other treat
ments of g r eater valuc may be developed. HO\\,ever, at the present time 
th e writer can suggcst nothing bciter, aftcr consulting a 1l1ultitude of 
puhlished reports a nd after corresponding freely with entomologists 
working in infested areas. The recommendation here given is that 
favored by Dr. Neale F. Howard, Associate Entomologist in charge of 
Mexican Dean Beetle Investigations of tIle National Bureau of E'1-
t0l11010gy. 

Warning 

All string and snap beans which have received a poisonous spray must, 
o[ conrse, be scrubhed before heing used, all(l no bean hay or l)ean pods 
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('rL1r lrc ttst'rl irt- it'r'rl or'1,ll:rctrl ir tlrc sil,r:ritt'r-lxLvirrg
rlrrstcrl.

l)o not rlsc :u-sr:rurtc oi 1i';rrl, arsc'nitc oi z,inc, or
beatt lrlants.

Jrct'rr spra;'c<l or

lraris-grccrr o11

COX,I\{ON PESTS

rvitlr strorlg hincl-lcgs, htte
c()nrc so fixecl as the hlrlritrra
have lost thc lton'cr of Hil

liLcliiug.'l'hc largt'r ictttltle
theur, prcl-errirrg tti jLrrttp t

'fhc eggs of thc nrint lIta
nrcr atrcl attttltrtu. llcre thcr
h:rtch ottt itrto slcntlct larvlt

Fig. 40. Inj
turint ffe;

u'hite, u,ith a shining 1ralc-i
lcts rLnil ttttrrrcl in thc root
ine' ttp zLbovc thc grotrncl le
take ou :r clecp purple colo
s1'stetn of thc plant loost-'n:
r':Lsi11' 1;Lrlleri trp,

'l'he larvi-ro f tcrl ir,t- lr1)()t1t
tttrtt lrrorltrcc tlrr-: n ins.r',1 l.,c

tiotr cach ycar.

DIMPI-E BLEMISH OF BEANS

Irig.39 shous a vcr_\'co1].urlolr blcnrish founrl in u'lritc beans, a lrlcnr-
ish u'hose: cAtlsr: u.as ttt'Ltil cltrite recently a ml.stcr;-. .lJeans are occa-
sionally fotrrrl u'ith clepresscri arca.s, sornetinrcs u,ith a prrncttrre at tl're
lrottotn of thc clepression. atrcl sonrertinres u'ith thc surrotrncling skin
tortr atrcl llttrst. 'l'l'rc injtrretl arca is rtsuallr- rliscolorerl ancl the irearr
so lrlenrishecl as tcl be turattractir,c.

Fig. 39. f)irlplcd beans.

Itr 1918 anrl 1919, I)r. I. NI. :l llu'1cr', of (.orrrcli Llrrivcrsitl', confint,l
severitl sltecirs of srrspectctl "lrrrgs" or Herrriptcr:L in cag'cs u'ith gron'ini1
Jrc'rtns:Lttri lrro<lrtccrl lrlc'nrishcs iri lro \\'a)r rli11'cr-ing frorrr thoscr rrrr<1cr clis-
crrssion. Hc lorur<1 thitt ,.'ldcllrltocortts t'uf itlus Pro<iucc<1 tlic t1.pica1 lersions
art<1 lrlcnrishers. 'l-hc injrrrr- is pcrpctr:rtcrl u'hi1e the porls arcl sti1l grccrr
lrttt trot fttll-grou'n. 'l'ht'se lrtrg's lrclong to thc {zrnri1,l' JIiridoc ancl arc
tnost 1r1e ntiirrl in lrlrices u'hc'rc 1;rrn1r's-clrrartcr :rnri r-lrgn'cc<1 arc al-
lou'erl to grou'. It u'otrlrl sccnl thr:rciore, that thc <1r'strrrctiorr oI thesc
tu'o rr,r't'rls u'orrlrl :ritl in ar.oirling thc Pcst.

MINT FLEA.BEETLE
( L o t t q i t or,,ru s zunt u'lt ous ci )

Asicle fronr thc attacks of cut-u,ornrs, g'rasshoppers, anrl a srrrall junrp-
ing beetlc, k1rou,1r:ls thc nrint flca-bcetle, ncither the pcppcrllrint nol'
thc spearllriut crops Arc frccpcrrtl,r'callerl rrpon to cnclurc attacks by
insect enemics.

The last uatneri inscct is tinl', abotrt one-trlel{th of arr irrcl'L 1ong, ancl
in color a pale brorvn. As the lrar-ne suggcsts, the lteetle is provicled

can he u sed i(lr iced (II' placcd in the s il() ailn having 1)een sprayed or 
(lusted. 

Do not u se arsenale (Ii lead, arsen ite of z inc, or par is-gre en on 
bean plants. 

DIMPLE BLEMISH OF BEANS 

F ig. 39 shO\\·s a yery co m111on bl emi sh found in white b ean s, a ble1l1-
ish whose cause was until qu it e recently a mystery. Beans are occa
s ionall y founel with d epressed area" so metimes ,,·jth a puncture at the 
bottom of the depression. and s() m et im es ,\·itll the surrounding skin 
torn a nd burst. The injured a r ea is usually discolored and the bean 
so blemished as to be unattractiYe. 

Fig, :39, Dimpled beans . 

III 1918 and 1919, Dr, J. 1\1. Ha\\·ley. of Cornell U niversity, c01lfl1lcd 
seve ral spec ies of s u spected "hugs" or Hemipt e ra in cages with gro\Vin~~' 
l) c<l ns and produced hlemishes in no " 'ay diffe ring h01ll those und e r d is
cussion, H e fo und that, Idcfj>/IOCOr!lS raj>idlls produced the typical lcs ions 
and hlemishes , The injury is perpetrated " 'hil e th e pods arc st ill green 
but ]lot full-gro\\·n . These hugs belong t o the family J/iridac and arc 
Illost plentiful in plac es where lalllh' s-q uarter and rag\\'ecc! are al 
IO"'cd t o g row. Tt ,,'ould seem therefore, that the destrllction of these 
tW() weeds would aid in :l.y()iding the pc:st. 

M!NT FLEA-BEETLE 

(Lollgi!arslIs 'Walcrlio1fsci) 

j\ sicle from the attacks of cut-worms, grasshoppers, and a s mall jump
ing heetle, kn own as th e mint Rca-beetle, neither the peppermint nor 
the ,' pearmint crops a r e frequently called upon to end ure attacks by 
insect enemies. 

The last named insect is tiny, about one-twelfth of an inch long, and 
in color a pale brown. As the name suggests, the beetle is provided 
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with strong hind-legs, fitte 
come so fixed as the l1abitu<l 
11a ve lost the powcr of 11 i! 
lacking. The larger iemale 
thelll, preferri]Jg to jump ( 

The eggs of the mint ilea 
lller and autumll. Here the) 
hatch out into slender lana 

Fig. 40, Inj 
mint fie; 

white, with a shining pale- ' 
lets and tunnel in the ruut 
il1g up aboyc~ the ground Ie 
take un a deep purple colu 
system uf the plant loos c ll ~ 
easily pulled up . 

The larvae feed [()r ahoul 
ltlrll produce the \r in gc d be 
liun each y ear. 
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\\'ith strolrg hincl-lcgs, fitterl {or junrl;ing. 'lhis jtunping habit ir:rs lie-
coltte so fixeil:rs the h:Lbittral:uethocl o{ krconrotion that thc nralc ltectlc:s
have lost thc porvcr o{ 11ight, thc nrenrbrzrnorrs u'ings lieing entirely
1:rcking. '1'hc largcr Ictiralcs stiil l)osst:ss n,ing's lrrrt scklonr iI cver rlse
thetrt, ltrcfcrring to junrp or crlru'1, as ckr the nrorc :rctive nr:rlcs.

1'he eggs of thc rttint flc:L-lrcctle :rre l:ricl in the soil, <luring latc sunr-
lner zttrcl attttttnu. Hcrc thet' rcnriLirr rrrrtil thc follou,irrg' N,{:i)., \l,hc1t the;,'
hatch ottt into slcurlcr 1;rrviic cach;rlrorrt a fifth oI an inch in lcngth:rrril

trig. 40. Lrjury to nrint leaves by adults of
nrint flea-beetlcs, about natural size.

u'hitc, n'ith zr shinirrg pzLlc-llron,n irc:r<1. 'l'liese lirrl,:Lc icccl orr the root-
lets artcl ttttttrel in thc rt;ots:rnrl rrnrlcrgrorrncl stcnrs. sonrctirnes u'orl<-
irlg trlt abovc thc grotttrcl icvcl for an inch or nrore. l'eppernrint plants
t:tkc ott a deep prrrple color,:rn<i thc rlestrrrctiolr oi nrrrih of tlic root
s1'stcttt of_ thc plant loosotis its hol<i on thc soil, so th:Lt thc' lrlzrnts :rrc
c;Lsily pullecl rrp,

J'he larr':Lc fccrl lt,t- al)ottt ir niritttlr;rtrtl thcri charrgc tr) l)rrl);r(', n'lric:1r in
tttrtt lrrorittcc tltg 11,ingr:r1 lrectlcs. lirrrttrrriLtcl,r', tlrcic, i: l,rrt.-()lrc g'cn{ir';j.-
tir,rr.r caclt yc'd,r.
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with strong hind-legs, fitted for jumping. This jumping habit has he 
come so fixed as the habitual method of locolllotion that the male beetle s 
have lost the powcr of flight, the mcmhranolls wings being entirely 
lacking. The larger females still possess \\"ings but seldom if ever us c 
them, preferring to jump or cr~l\d, as do the more active males. 

The eggs of the mint. ilea-beetle are laid in the soil, during late SUlll

mer and aut.umll. ] lere they remain llntil the follo\\"ing l\Iay, when t.hey 
hat.ch out into sle nder l'.lrv(l e each abuut a fifth uf an inch in length and 

Fig. 40. Injury to mint leaves by adults of 
mint flea-beetle s, about natural size. 

white, with a shining pale-bro\vn head. These 1an'ae f eeel Oll the r()()t
lets and t.unne1 in t.he roots and underground stems. sOlllcti1l1eS \\"ork
ing up above the ground level for an inch or m()re" Pepper11lint plant s 
take on a deep purple co1ur. and the destruction oj" much o[ the root 
system of the plant loo sens its h()ld on tbe soil, so that thc plants arc 
easily pulled up. 

The larvae feeel f (lr ab()ut a month and then change 1(1 pupac , which ill 
turll produce the \\"ing-cd beetles. F'lrtullately, there is IJllt UIlC gCllc ra 
tiun each year. 
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I-1tr.ly irl. Atrgust, thc l-lcctlcs _clau,1 ancl jrrrnp to ncrv fic1<1s, grarltr:rlly
uorking thcir \\r:t,v irrto tlre frckls:inrl coritinriing to arlvance iintil lattiall. I)trring their livcs, thc a<lrrlt lrcctlcs fcccl iiccly on thc leaves of
thc plants, rcsulting in scriotrs injurl. to tlic crop.

Control
I:'latrt tttitrt ott litttti that lr:r.s not e'ronrn rrrint for:rt lc:rst tn,o sczrsons,--

trot eveu volttnteer nrint on thc clitch lranks, or on grouncl that has beel
cleatr-cttltivatetl or stlllrlncr-fallou'ccl, the roots ihoulcl be clug fronr
fi.elds hav.ing as -light an .inf cstation as possiblc, ancl prefcra|ljr fron
those tvell-clusted thc previous )'ear. Ilcfoie thc transplants are rernoverl
frotn the fielcls, they shotrlcl be thoroughly shakcn, ln orcler to looscn
atrcl cliseugage the clirt ancl eggs before tl're1. are carriecl to thc ncrv fielcls.
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IliS. 41. Adult ru;tlc (lcft) arrcl {cnralc (right)
of ntirrt flca-beetle, grcatl1, cnlargcd..-

Dusting: Asiclc lrour cultural practiccs, thc rnost importaut control
llleastlre ttsccl against the nrint flea lteetle is clusting. Most of our infor-
tttatiou concerning__the selection of dusts has com6 through the efforts
of Mr. E. L. Woodhams and 1\4r. Richard F. Stroud, of thi A. M. Toclrl
Company, at l\{entha, \{ich!g,an, n'here large acreages of peppernrint are
grown. fn a recent letter from Mr. Strond, he stites that, bt att clnsts
thus far testecl for the eariy applications on stancling mint, the first
choic_e_ is 95 per cent calcium arienate rvith 5 per cJrt bentonite. It
shoulcl be appliccl at tl-re rate of 12 pouncls to the acre betu,een the 15tfu
ancl 25th o-f Jtrll'at the latituclc of X"Ientha. This clusting is sometimes
repeatecl if thc ttecessity arisc:s. Aftcr the cutting of the inint, the fields
should be cltrstccl irnn-recliatcll., before the femalcs nrigrate, and that
lrleans irtst os .tool/ as the ficlil has been cut, rvith a clust consisting ;f
commorl flour rvith 9_p.t cent of the finest clusting paris-green. Tt-,is
is applied to the stubble to kill the females that r,routa otEerrvise mi-
grate to other fields. llav frorn mint so clustecl should not be usecl either
for bedcling or {or fodclcr.
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Early in August, the beetles crawl and jU1llp to new fldds, gra~lually 
working their way i1l to the ficlc ls and continuing to advance untIl late 
fall. During the ir lives, the adu lt beetles feed freely on the leaves of 
t he plants, result illg in se ri ous injury to the crop. 

Control 

Plant mint on land that has not grown mint [or at least two seasons,- 
not even volunteer mint on the d itch banks, or on ground that has been 
clean-cultivated or summer-fal1O\\'ed, the roots should be dug fro111 
fields having as light an infestation as possible, and preferably from 
those well-dusted the previous year. Defore the transplants are removed 
from the fields, they sho uld be thoroughly shaken, in order to loosen 
and disengage the dirt and eggs before they are carried to the new fields. 

f 
Fig. 41. Adult malc (left) and fcmalc (right) 

of mint flea-bectlc, greatly enlarged. 

Dusting : Aside from cultural practices, the 1110 st important control 
measure used against the mint flea beetle is dusting. lV[ost of our infor
mation concerning the selection of dusts has come through the efforts 
of Mr. E. L. Woodhams and Mr. Richard F . Stroud, of the A. lVL Todd 
Company, at l\1entha, Michigan, ,,,here large acreages of peppermint are 
°Town. In a recent letter from Mr. Stroud, he states that, of all dusts 
thus far tested for the early applications on standing mint, the first 
choice is 95 per cent calcium arsenate with 5 per cent bentonite. It 
should be applied at the rate of 12 pounds to the acre be1Yveen the 15th 
and 25th of July at the latitude of l\Ientha. This dusting is sometimes 
repeated if the necessity arises. After the cutting of thE? mint, the fields 
should be dusted immediately, before the females I111grate, and that 
means just as soon as the fielel has been cut, witl~ a dus~ consisting ~f 
common flour with 8 per cent of the finest duSt111g pans-green. ThIS 
is applied to the stubble to kill t!1e females that would otherwise. mi
grate to other fields. Hay from m111t so dusted should not be used eIther 
lor bedding or for fodder. 
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CLOVER SEED.MIDGE
( Dasyncurtt, le guur,inicola)

As the nanre implics, thc clove r seecl-nriclge is a ttvo-tvingecl_ fly, the
larva of rvhich injtires the seecl. It rvorks on recl, tnatutnoth, rvhite arrcl

alsike clovers. 'lhe injrrry is confinccl to tlie seecl alotte, ltut {ortnerly,
u,hcn the first crop o{ 

-clove r u,AS cllt aftcr the hcacls tttrttccl brou'tl, thc
loss of seed u'as sometitnes very scvere.

There are tu,o generations eich year, their occtlrrcnce being so timecl
that the aclult female Ilies in time to lay eg'gs in the buds of June clover
just before bloorning timc,-and agair-r t1're next generatiorl of flies_ a_p-

p.orr just in time to oviposit or-r thJsecond crop of ovtllgsj lllgt is, of thc
Ltup ihat is designecl fbr seccl. 'lhis rule holcls WIIIIN llITIl FIRS'I'
CROP IS CUT AP-INTT THI' ]]I,OSSO},{S TUITN ]''ROWN. NCCCS-

sarily, the timc of cutting the first crop cletctnrincs the tirtre oI lrlotitlr
of the seconcl crop.

'lhe cggs of the clover scecl-miclge are laid in the florcts of thc hearls,
rrstrally ij6for" they 01)cn, ancl thc p;nt nraggot tvorks clou'ttn artl to thc
ovule,-rvhich is, at-tliit tirner, so{t ir-r<1 sttccttlent. 'llhc clerstrttction of thc
ovulc, of cotlrse, tneans no scecl itr that particular {loret. 'fhe larvac
norrnally clescencl into the soil for a short distance, ancl sotne of thenr
are said to spin cocoorls o{ a very f rail ancl flirnsy nature. At _any rate,
ptrpation norinally occurs rrncler grottncl, ancl the aclult rvingccl flies cottlc
brrt ancl lay their eggs just beforc thc heacl bttrsts into bloorn.

Nor,v, it ls clearly apparent tl-rat \ve rxay hasten the cleveloprnent ol
the seconcl cl op oi cfover I'rcacls by cutting thc first croP gar.lY, 

"1ldsince the hastet-ritlg of the scconcl crop resttlts in also clcveloping thc
ovules into hardening seccis aheacl of timc, it nrakcs it possiltle to get
the se ccl crop so far ilong by the titne thc sccot"tcl generation of miclges
al)pea1-s thal the ovttle s are ttnsttitallle for foocl.-ihe 

proper tirnc to cnt is clulir-rg full bloom, attcl Junc clover cttt at
that tinre is prctty snre to ltc safe. Otl-rcr insccts uay a.ttack the clover
seecls ancl leid to confusion. The pest u,hich is urost likely to be mis-
taken for the miclge is the crimson-clover seed Chalcid (ISrttchoflurgtts

f unebris). Any time that carly cutting qlo9s trot protcct the seecl _crop,
the r.rriier u'ould like to see samltles of the heacls or seecls, the latter
u,ith the hrrlls stiil present ; sir-rce it recluires a certaiu farniliarity rvith
the pests to clistinguish thenr, :rtrrl since thc satne rctneclies clo rlot apply
to lroth of thcsc pcsts.

ALFALFA EEL.WORM

( 7- yl cnclnts rlifsuci)

A trcrv tliscast: of :r1i;rlln, ottly rccctrtly l-ecogtlizc<1 in tlic lJnitccl Statcs'
is solretipre s callccl thc :rlf alialstcnt trent:rto<1e, attcl sotrtctittres the :rlf alf a
eel-rvorm. It givcs rise to root-rot, or steut-rot, AS it is sonrctitnes calletl.

Michigan is-apparently alrie to strpply goorl conditions for the estab-
lishmenl of this }e.u pcst, althotrgh rlo cases have lteeu as yet fouucl
here. A sliort clisctrssion is irrcltrrlerl in this lrrrllt'tirt for thc rt':tsotr tha.t
it is likcly soon to lrc rvith trs.

w 
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CLOVER SEED-MIDGE 

(Dasyncura lcguminicola) 

As the name implie s, the clover seed-midge is a two-winged fly, the 
larva of which injures the seed. It works on red, mammoth, white and 
alsike clovers. The injury is confined to the seed alone, but lormerly, 
when the first crop of clover "wa s cut alter the heads turned bro"\\In, the 
loss of seed was sometimes very severe. 

There are two generations each year, their occurrence being so timecl 
that the adult lemalc Dies in time to lay eggs in the buds of June clover 
just before blooming time,- and again the next generation of flies ap
pears just in time to oviposit on the secund crop of ovules; that is, o( the 
crop that is des igned lor seed. This rule hulds \VHEN THE FIHScl, 
CROP IS CUT AFTER THE BLOSSOl\IS TUl<N BRO\VN. Neces
sarily, the time of cutting the first crop determine s the time o( bloom 
of the second crop. 

The eggs of the clover seed-midge are laid in the Dorets of the heads, 
usually belore they open, and the pink maggot works dO\\Jlwarcl to the 
ovule, which is, at that time, so ft and succulent. The destruction of the 
ovule, of course, means no seed in that particular Doret. The larvae 
normally descend into the so il for a short distance, and some of them 
are said to spin cocoons of a very frail and flimsy nature. At any rate, 
pupation normally occurs under ground, and the adult winged Dies come 
out and lay their eggs just before the head bursts into bloom. 

Now, it is clearly apparent that \\' e may ha ten the development o( 
the second crop of clover head s by cutting the first crop early, and 
since the hastening of the second crop results in also developing the 
ovules into hardening seeds ahead of time, it makes it possible to get 
the seed crop so far along by the time the second generation of midges 
appears that the ovules are unsuitable for food. 

The proper time to cut is during lull bloom, and June clover cut at 
that time is pretty sure to be sale. Other insects may attack the clover 
seeds and lead to confusion. The pest which is most likely to be mis
taken for the midge is the crimson-clover seed Chalcid (Bruchophagus 
fU11cbris). Any time that early cutting does not protect the seed crop, 
the writer would like to see samples of the heads or seeds, the latter 
with the hulls still present; since it requires a certain lamiliarity with 
the pests to distinguish them, and since the same remedies do not apply 
to both of these pests. 

ALFALFA EEL-WORM 

(T:ylcncllUs dipsaci) 

A ne\V disease of aHal fa, only recently recognized in the Unitecl States, 
is sometil1les called the aHal fa-slc1l11le1l1atoc1e, and sometimes the al (al (a 
eel-worm. It gives rise to root-rot, or stem-rot, as it is sometimes called. 

Michigan is apparently able to supply good conditions for the estab
lishment of this new pest, although no cases have been as yet found 
here. A short discussion is included in this lH111ctin for the rC:lson that 
it is lik ely soon to he with us. 
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Wlrilc it is cssctrti:Lll;':i <lisr':rsc ol tlic'cr()\\'1r, the stcrrrs lrcconrc brolvrr
anrl ltrittlc',:rnrl lrtrrls:rtrrl sprouts lrc'corns 5wollsrr arrrl piiie irr color. A[ter
a tittrc, tr.'ltett thc pl:Lnt lreconrcs irarll-1 inicsterl, rotting of stcnrs anrl
cro\\'11 occtlrs, tlris l'otting being 1ilic11. to contir.irlc rlou'n into the roots.

'l'hc cattsc oi this trottlrlc is an cerl-u'orrn, a slcr.rcler trairspzrrerrt \\'orln
:tlrottt otrc-tn-cnticth oi an inch lonu-. 1t ltenctratcs thc sterrrs o{ alialia
anrl thetr 1:11.s its cg-g's, alrorrl- 200 of thcnr. '1-hc ernstring nrl.riarls oI cel-
\\'or1tl s that {rnallt. al)1)car rlestrol the plant. Lrrliviclrr:rls are carrie rl
casily lry irrigati,,tl 1r",1cr, of in clriccl hav, since the \\rc)r1r.rs stancl or-
rlinary 11r,t.ing for a. lone pcriorl ; 6r t[cy 1rar. lrc carricrl casrrall1. o1 tlr,:
feert lry anirrlrls,,r of nrcr, ()r ()n inrplenrents. 'l-hc1. nray possililv ltc
lrlou'tr by the u'irr11.

It u'ortlrl appear thrr.t inicstcrl larrrl pltiu't'<1 :rn<1 kcpt {r'cc irorrr:LlIaii:r
for thrcu )'cars Jrccotnes tltrite Irer: frorrr thc \\'()rlr'rs. It is pointcrl orrt irr
('ircttl:rr 2()7,o i thc l),ttrc'att oi l'larrt Irrrlrrstrl', tf. S. l)cp:u'tnrerrt oi Agri-
cttltttt't', tlt:tt tlt('\ ,1;rlr\'('Irsjlv lrc cat'r-ir'<l irr s,ril :irllrcritr!'to ilrrrrr irrrlrlt'-
tttt'ttts. lt is rt'c,,riiTrr,'rt,lt',1. iltt't'r'iot't'. tlt:it tttt'nsils ttserl 

'r,rr 
l:rrtrl irrit,stt,il

n'itlr tltc u'ot'nrs lrt: tt"r'rrtcrl n'itlr sornt'tlring-to liili ;Lr,\. trrllrc'rirrg-\\'()r-nrs,
:tt lt'rtst rrntil tlrc l:tnr1 luLs lret'n i't-c't' ir-onr:Lli:ili:L ior tlu't'e'\'(':u's. t\ lrlt,rr-
torclt or- scalrling' u-:ttet- ('tLll lrc rrsc'rl ior tlris l)ut'l)( )s(,.

Iirrrtlrcl'lttor(', tr.c:u't'not:rt all ccrt:rirr tlrlrt scvcrltl otlrt'r cr-,rps, irr-
<'lrrrling t'crl, rvlritt', :itr<1 :Llsikc clov{'t-s, lrttcku'lrr':Lt, r-_r c', Itrrglislr 1ica, tur--
rtip, lrot:rtocs,:rntl s()ilrc n'r't'rls irr() safc, sinctc tlrcr \\'()rlns u,ill attacli
lltcnr:tn<i ttt:i1'lrc c:ilxtlrlc'ol nuLintlLirrirrp-tlrcnrsclvcs on tltcsc c1'()l)s.

['-or {trrtlrer in iot-rrurtiol s('(' t'. S. l)c'1r:Lt'trrr.nt oi ,\e'r-icrr]trrr-c ('ir'-
crrl:rr 297, thotc citc'rl.

,,\n-r. sttslrc'ctr:rl nr:rtt't-i:rl slrottlrl lr<'t'lLrt'irrllv st':rlt'rl rr1, in:r ti,qlrt ('()n-
t:rirrti'lnrl st'tt1 to tlrc cntorrrolo.qist

ALFALFA AND CLOVER SNOUT-BEETLES

Notv that alfal{a has becotnc,,I rvitlcsprcacl importance, \ve are forcccl
to consicler arL arrrry oI sriottt-bcctlcs u.hich {in<1 alfalfa attractivcr. O{
these, thrce sperc:ies arc lrrerserLt itr apprecialrle nunrbe rs ir-r I,Iichigan.
One of thcsc, the clover root-ctrrculio, (Silolc.r Itisficlulu.i), is arr intro-
clucecl spccics. Tt u'inters as:111 :rtlult trtrcler rrrlrlrish, the arlrrlt lrectlc bc-
ing aborrt onc-cighth oi a"tr inch arrrl fcerling otr thc lcaves. Thc larvae

trig. ,12. \\ror1i oI clovcr-root crirculio on :rlialfa root.

CO\tNrtON PESTS
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'i..,llll
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None oi llrcsi: tlrrcc slr()r1t
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IriC. -+-+. ('1ovct' root t'llr
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so l\1It ' ll1C:A N SPFCT.I'd , IH TU ,FT TN N(l, IX3 

VV hi Ie it is essen tially a d i seasc () f t h e no \\'11, the s t e111s hecome brown 
and brittle, and b ud s a nd spro ut s heco m e swoll e n and pale in color. After 
a time, when th e pbnt hecomes hadl y in f ('s ted, rottin'g of stems and 
crown occurs, thi s r ott ing being likel y t o continue down into the roots. 

The cau se o [ this tro11hle is an ec l- \\ 'O rlll , a slenel e r tr a n spare nt worm 
aho11t on e-twentieth o[ an inch lo ng. Jt penetrates the ste m s or aHaHa 
and then lays it s eggs, about 200 o f th e m . The en suing m y riads of ee l 
worm s that finally appea r destroy the plant. Inc1ivic1ua1s a r e carried 
eas il y by irrigation \vater, o r in dried hay, s ince th e worms stand or
dinary drying {or a long period; or tbey may h e carr ied cas ua lly on th ·,~ 
feet by animals o r o f men, o r o n implem ent s. They may possibly be 
h10wn by the wine1. 

It woulcl appear that in fcsted land plowed and k ept free f 1'0111 aHalfa 
for three year s becomes (Juit e free from the \\'Or 111 5, rt is pointed out in 
C ir cnlar 297, of the B urean of Plant Indl1 st ry, L, S. J) cpartm ent o( j \ gr i
cultnre , th.at tllC'Y .:~l ay eas il y he ~arr i ('d ill s() il ~dhcrillg to far ll~ i!llp1c -
11l e nt s. It IS r CCO llTJll e lH1cd, thcrei()re, that tlt e n s ll s l1 sed on land 111 1<:S t C,] 
with the wo rlll S he treated \\'ith s{)Jlld hill g to kill allY adhering \\'o rll1 S, 
at lea st until the JalHI h as been free from a li"a lfa f()r thr ce' yca r s. :\ hlm\' 
torch o r sca ldin g ,,'ater ca n he ll sed f()r this ptlrpose. -

Furthermore, we arc not at a ll ce rt a in that seve ral ()ther crops, in 
c ludin g red, ,,'hite , a nd ;tl s ik- e c lo ve r s, htl ck-wh ea t , rye, English pea, tur 
llip , potatocs, a nd SO lll e wccds a r c sa fe, s in ce th e wo rlll S ",ill aLtack 
the III an cl III a y he cap a h J c () f III a in La ill i n g the III s (' h ' c s () n t 11 e s e cr II P s. 

I" () r fur t h c l' in f () r III a t i () 11 seC' l' , S, I) epa r t 111 e n t () I \~T i r III t II r c C i 1' 

(' \lIar 297, ahol'e c it ed. 
j\ n y s n slJC'c t c<1 lllaterial s llO ul<1 he ca r efu ll y scaled up in a tigl1t ('011 -

t:tin c r and sent t () the C'l1tolllolog ist, 

ALFALFA AND CLOVER SNOUT-BEETLES 

Kow that aHalfa has become of widespread importa n ce, we are forced 
to con sider an array of sn o ut -bee tle s w hi ch find a lfalfa attractive. Of 
these, three spec ies arc present in appreciahle numhe r s in Michigan . 
O ne of the se, th e clover root-curculio, (S iloll(,s IIl'spid1l11fs ) , is an intro
duced sp ec ies. It " ' int e r s as an adll lt uncl e r ruhbi sh, th e adult l)ectle h e
in g ahout o n e-e ig-l1th o f a n inch alld feedin g on th e leave .. T h e larvae 

Fig, 42, \\' ork of clover-root cl1 rCl1li o o n alfalfa root. 

C01DrON PESTS 

Fig, 43. Mll 
iJcctJe~ , 

feed U ll the ruuts, eating ca 
li n err 0 () t S e 11 t ire. 

Thc clover s ito l1 es (Si/olle 
long, and dark bro\\'l1 in col( 
of th e leaves of clm'('r and 
and roots. It is probahly a l ~ 

The third species, th e cluve 
in ally came fro111 Europe, h; 
Illll ch larger than t he othe r 
inch lung. It is lleavy-hud ie 
ina lly with grey. The lan-etc 
llOt attacked by a funglls d 
J Im\'cve r, therc is a fungus (i 
t hey become very plc11ti luI, i 
of grass leaves, ",here tlley 
the {tlllgUS d isease, a r c pois 
s tock. 

NO ll e of these three SIWUt 
llle(lSUres in l\T ichi gan thus 
urall y controlled by its fung 

Fig, -I .t. C!p\'cr -ro(lt (\lr 

l'l il io, ell larged. 
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n' *',i;,,,}i 
I'llTilili'1, J' ?iliiJ,,,' l,,c 

r'l^'cr I c a r -

it'c<l ott tlrc roots, t':Lti1r!J 1';11,itit's irr tlrc lrrrgc: r()()tslgrrtl ,lcvorrring'tlrc
llrrcr foots crrtirr'.

'l'hc clortcr sitottcs (.5'rloirr'.r /trz'r'.rcr'rr.r) is alrorrt orrc- iorrrth o i urr irrt'lr
l,rtls', artcl clarli lrrou'tt in coL,r. ]t cats t,r-shaperl c:rvitics fronr thc sirlcs
oI thc lcat'cs riI clovcr :rtrrl :Lli:rlia, thc 1:rri':rc lcerlirre' on thc cr()\\,11
;Lrt<l roots. It is lrrolr:rlrl-r' also an introrluccrl spcrcics.

. 'i'lre thircl slrccics, thc clovcr lc:L [-u'ccvil ( F{ t,l,cru f uttclulti), u'lrich oris--
irr:Llly cillllc {ronr il,trrolrc, h:rs lrccrr itr Xlichig.lrrr i,,r rrrlul)')'(';rrs. It is
tttttcll 1:trp-cr th:ttr thcr otlter tn'o sltcrcies, lrcing:rlrrrost otrc-tltircl r,f :rri
irrch lorrg. It is ltcavr'-lrotlic'rl :Lrrrl lrrou.nish in color', stripc<1 lorrgitrrrl-
irr;rlly rr'it'lt gl'('-\-. 'i'lrcJ lrrrr':rt' Icr<1 <lrrrirra tlrc rriglrt on tlr" 1.,l"r'.r, :irr,i il
llot:ttt:tcltctl lr_t.:t fttrt.utrs rlisc:rsc: u'orrl<1, no <1orr1rt, lrrrivc <lcrstrrrt:tivc.
] Iotvcver, thcrc is :r. furrgrts rlisc:rsc tlr;rt rrsrrallr :rttaclis tht'rn :rs s(l()1r as
tlrt'1'l)('c()lllc \'('l'-\'1rlt'ntiftrl. irrrlrt'llirrt'tlrc l;Lr"r'rrr,t,, t'lirrrlr rrlr to tlrt,tilrs
oi e-t':tss lcavcs, u'hcrc thc'r- rlic. (Scr: irig. -13.) 'l'hcsc lrLrv?rc, 1<illcrl 1r_v

tlrcr f ttrtgtts rliscrrsc, ;Lrc 1,,,is, )r.r()rls it' srrfiicicnt rlrr:rrrtitics ar-c clttc,rr lri,
st ocl<.

Nonc oI tlrcsc tlrrcc srr,rrrt-lrcctlt:s lrrrvc callc<1 l,rr
nrc:rsrrrcs in lIic]rig:rn tlrrrs i:Lr. tlrc 1:rst rr:rrrrctl onc
rura111. cotrtrollcrl lrf its lrrn.q'us cliscasc.
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Iiig. -l-1. ( lor,i'r- l'o()t ('lll
t'ttli,,, ctrl;rt-gt'tl,

('lovt'r lt':rf -lrcctlr', ('ocoon lur(1
;ttltrlI l-,cctlt:.
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Fig. 43. fUl1l111ified bodies of clover 1caf-
beetles, killed by fungus disease. 

f c (' d () 11 th e r<J () t s , cat i n g c (l v i tic S Ill the I a r g c n)() t S . 4tll cl (Ie v () \I rill g th e 
1111 cr r 0 () t S r 11 t i r c . 

The cl()VCI' s it.()ll es (,)'i/OIil'S 11£I"Z'(,S((,IIS) is ab()ut. ()Ile-f()urt.h of an illl:l] 
l()ng, and clark hr()\\'n in col()r. I t rats L-s haprcl cavities frolll t.h e s id es 
() f the Ie a v e s () [ c I () \. C rail d a li a I fa, the I a r v a e f C e dill g () 11 the c r () \V 11 

and root.s. It. is pruhahly also all intr()duc cd spec ies. 
The third species, the cluver le af-wcev il (HY/JC/'a /Jllllc/U/U), which orig

ina 11 yea 1ll e Ir 0 III E u r 0 pc, 11 ash cell i n 1\] i c 11 i gall for III allY y c ~ l r S . Tt i s 
Illllch larger than the o th er t\\·o sprc ies , heing aIJJJ()st. olle-th ird o[ an 
inch lung. Jt. is heavy-h()d icd and hr()\\'nish in c()l()r, striped IOllgitud 
illa lly with grey. The larvae fecd durillg the nigllt. Oil th e leaves, alld if 
n()t. attacked hy a f!lngus disease \\'mJld, ]W d()uht, prov e c1est.rtlctivC'. 
J I()\\'e"cr, there is a fUllgus disease that. lIsually attacks thel11 as SOO ll as 
they become ve ry plelltiful, inq)('llillg the larva e t.o climh up to th e tips 
of grass leaves, wher' th ey clic. (Sec Fig. -1-3.) These larYae, killed I) y 
the f!lllgus clisease, arc poisollous if s llflicient qua ntit. ies are ea t.ell I» ), 
st()ck. 

NO ll e of these thre(, s lwut -hec tlcs han' called fur \Tn- acti\·C' cOlltrol 
III cas !l r es i 11 1\ 1 i chi g ant h II S far, the b s t 11 a III cd () 11 e us t; a II y he i Il gila 1. -

urally cOll tr()llccl hy its fUllgus disease. 

Fig. 4-t, Cl(l\"(T -n)()t l'l1\" 

l" lIlio, l" IILtrgcd. 
Fig. 45. ClovlT Ieaf -heetle ('0«1011 auu 

ttdull be't1c. ' 
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ALFALFA.WEEVIL

( Plrytottortt,uts l,osticus )

. Atrothcr spccics of alfalf;t-n.ccvil (.I,h,5,76,,ottttts ftostir.rr.i) is cstrLlrlislrcrtl
iqr _parts of Utah, Iclal-ro, Orcgon, Nevlcla, Calif-ornia, W1,ry1n1t't*, anrl
Colorado. Originally it calrle fronr the eastcrn continents,-bcing-fotrnrl
in.Europe, Asia aud northern Africa. It appeared in the IJ. S. ln 190+,
lteing fottncl first in Utah. 'fhe bectles aie from one-eighth to threc..
sixteenths of an inch long, ancl arc clark brorvn, urith sh-ort, black arrcl
grey. hairs rvhich give the insects a rlottlecl apl)earalrcc. They liibernate
on alfalfa plants or under rubltish.

When excessively plentiful, the l;eetlcs rvill work also o1r garclen
trtrck. The greatest clamage is clonc by the larvac, rvhich fcccl on the
leaves.. They clo not often destroy a stand, l;rrt reappear ycar aftcr year,
clevouring the foliagc cluring thc first half of the-season, there being
but one brood each year.

As they pass the winter in hibernation, the clcstruction of their rvinter
qttarters under rultbish rvill help materially in their control. There has
been developecl a prornising means of coirtrol by spraying or clusting
n'ith arsenate of caicium ancl infusorial carth jusi at the time rvhen th6
yotlllfJ larvae becomc nt1u1erotls, about tr,vo rveeks before the norrlal
titne for cutting thc first crop. trull clircctions for the application oI
this spray may be fottucl in Farmers'Bulletin 1185, Bu?eau of En-
tonrology, U. S. Dcpt. of Agr., Decerrber, 7920.

It is to be reurenrberccl tl-rat thus far the real alfalfa-rvcevil is con-
finccl to a ferv of the urcstcrn statcs ancl that it has not as yct rcachcd
the central states. It is rvcll to bc on thc lookorrt, lttrt it n'ill prol;ably
ltc ttiany years beforc it beconrcs a scrious problcnr in Michig:an

EUROPEAN CORN.BORER

(Pyrawsta nwbilalis)

Thc European coru-borer is one of the most undesirable alien insccts
that has ever come to this country. It is a first-class clestroyer of corn.
Sorghurn, broom-corn, ancl a number of vegetables having fleshy stalks,
sttch as celery, l)ean, rhnbarb, and many others, are attacked by the two-
brooded eastern corn-borer. Worst of all, it rvill feed, when forcecl to
clo so, on a long list of less irnportant crops ancl on many lveeds, notably
on tlre smartweecl (Polyoorlu,n,t). The trvo-brooclecl form lvas first
rroticecl in this cottutry in 7917, when it appeared in the vicinity of
Boston, since rvhich time it has spreacl over parts of Nerv England. In
the vicinity of the Great Lakes, both in the Uniteci States and in Canada,
a single-brooded type is rvell establishecl. The insect is so r,vell estab-
lished at this time that we must forego all hope of ever exterminating
it. It confines its activities chieffy to corn, ltut in Ontario, where it
occtlrs in largc nunrbers, it attacks also CzLnacla thistle, dock, smart-
rveed, etc.

COMT,TON PESTS

Fig. 46. La
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ALFALFA-WEEVIL 

(Phylollomus j1oslicus) 

. i\lluther species o[ alfalfa -weevil (PlrylollOllllls /l(}slicIIS) is esbh lished 
111 parts 0 F Utah, Idaho, Oregon, Nevada, California, \ VYOlll i llg, and 
Colorado. Originally it came from the eastern conti nents. heing found 
in Europe, Asia and northern Africa. It appeared in the U. S. in ]90-4-, 
be i ng found first in Utah. The beetles are from on e-eigh t h to three-, 
sixteenths of an inch long, and are clark brown , with short, hlack and 
grey hairs which give the insects a mottled appearance. They hibernate 
on alfalfa plants or under rubbish. 

vVhen excessively plentiful, the beetles \vi11 \\'ork also on garden 
truck. The greatest damage is donc by the larvac, which fccd on thc 
leaves. They do not often destroy a stand, but rcappcar ycar a[tcr ycar, 
devou r ing the foliagc during thc first half of the season, there being 
but one brood each year. 

As they pass the winter in hibernation , thc dcstruction of their winter 
quarters under rubbish will help materially in thcir controL There has 
bcen developed a promising means of control by spraying or dusting 
with arsenate of calcium and infusorial earth just at the time whcn the 
young larvae become numerous, ahout two weeks before the 110rmal 
time for cutting the first crop. Full directions for thc application of 
this spray may be fOllnd in Varmcrs' Bulletin 1185, I3ureau of En
tomology, U . S. Dept. of Agr., December, 1920. 

It is to be remembered that thus far the real al[alfa-\vcevil is C011-
fined to a few of the western states and that it has not as yet reac11cd 
t h e central states . ] t is wcll to bc on the lookout, but it will probably 
he many years before it becomes a scrious prob1cm in }VIichigan. 

EUROPEAN CORN-BORER 

(Pyrausla nubilalis) 

Thc European corn-borer is one of the most undcsirable alien insects 
that has ever come to this country. It is a first-class destroyer of corn. 
So rghum, broom-corn, and a number of vegetables having fleshy stalks, 
such as celery, bean, rhubarb, and many others, are attacked by the two
brooded eastern corn-borer. VI/ orst of all, it will feed, when forced to 
do so, on a long list of less important crops and on many weeds, notably 
on the smartweed (Polygollum). The two-brooded form was first 
noticed in this country in 1917, when it appearcd in the vicinity of 
Boston, since which time it has spread over parts of New England. In 
the vicinity of the Great Lakes, both in the United States and in Canada, 
a single-brooded type is well established. The insect is so well estab
lished at this time that we must forego all hope of ever exterminating 
it. It confines its activities chiefly to corn, but in Ontario, where it 
occurs in large numbers , it attacks also Canada thistle, dock, smart
weed, etc. 

CONDrON PEST~ 

Fig. 46. La 
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Fig. 46. I-arvac or "worllrs" o{ corn-borer,
enlarged twice.
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Whctr \\,orliillg in corn, thc larvac ttttrucl tl-rrottgh thc stalks arlcl thc
('irrs, not rc{usiiig, hou,evcr, to bore into roots, iassels, ancl lcaf-rills.
'l'hc l)rcscnce of fhc pcst is often revealecl by the breaking ovcr of thc
t:rssc1, u'liich has bccn rvcaketrcd bv
tlrc tunncling ol larr':rc. Othcr larvac
lrorc into thc grou'inv ears, aucl all
p:Lrts of grain atrcl cob arc utilizecl
ftrr {oocl.

Sinrilarll', other plants are picrccd
l,-v tunncls, ancl such plants are al-
\\'r;,5 li1<cly to scrvc as clistributors
of inciivicluals to ncrv localities rvheu
carriccl from place to place. Thus, the
c:rrrving of crrt-flo\vers, such as ast-
crs, chrysanthcmunrs, ancl gladiolus,
or of strch irlants as charcl, celer1',
lrccts, spinach, or a host of similar
1rl:rnts, is to lre clisconragecl rvhen

"4";ffi--"-'ffi& %$&sww

M.W
W

Fig. 47. Adult moths of Furopean
-corn-borer, slightlY enlarged.

thc\. arc to lre taker-r from an infestcd
rlistrict to onc in rvhich the pest is not alrcacly cst:rblishetl. 'l'hc irrjtrry
irrllictccl to corn rlray rLln frotn a slight oue to a tota"l loss.

'l-hc corn-borcr 1r?,rr"r thc rvint"i as a full grow11 larva or "\vorlll"
:rlrout arr incl-r long', in :r tunncl lturrolvccl in the plant or1 rvl-rich it is
u'orking. I{cre it rcsts urrtil altorrt the nriclclle or last of Mzry, rvheu au
cxit hoie is 1>reparecl, a{tcr u.,hicl'r a flinrsy cocoon is spttrt irt u,l-rich tl-rc
change to a pu-pzr takcs placc. I)uring Jttuc, tl-re acltrlt utoth emerges
fronr thc cocoori,-a rnotli capable of flying to a clistance of mal1y miles.
Iiggs are placecl in groults c,f 15 or 20 on the ttncler sicles of tl-re leaves
oriitcms of the plairts, sorle females proclttcing over 1,000 eggs each.
I,'ronr thcsc cg'g's co1]re thc larvae, u,hich tttnuel througl-r the plar-rts clttt'-
ing thc stl1nlner atrcl attttttnn.tI'hc nrost irrrpr.rrtant control rnc;rstrrcs clevclopccl, ttp to the ilrcsent
tinre, consist in thc clisposal of crop rcrnnants, lrtost importaut of rvhich

COMMON PESTS OF FIELD AND GARDEN CROPS 

Fig. 46. Larvae or "",\,orms" of corn-borer, 
en larged twice. 
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VVhcn "working in corn, the larvae tunnel through the s talks and th e 
cars, not refusing, ho"wever, to bore into roots, tassels, and leaf-ribs. 
The presence of the pest is often revealed by the breaking over of the 
tassel, which bas been weakened by 
the tunneling of larvae. Other larvae 
hore into the growing ears, and all 
parts of grain and cob are utilized 
f()r food. 

Si milarly, other plants are pierced 
hy tunnels, and such plants are al
\\'a)'s likely to serve as distributors 
of individuals to new localities when 
carried from place to place. Thus, the 
carrying of cut-ilo \\"ers, such as ast
crs, chrysant hemums, and gladiolus, 
or of such plants as chard, celery, 
beets, spinach, or a host of similar 
pla n ts, is to be discouraged when 
thc\, are to be taken from an infested 

Fig. 47. Adult moths of European 
corn-borer, slightly enlarged. 

district to one in which the pest is ]lot already es tablished. The injury 
inflicted to corn may run from a sli g ht one t o a total loss. 

The corn-bo r er passes the winter as a full grown larva or '\vorm" 
about an inch long, in a tunnel burrowed in the plant on which it is 
\\'orking-. Here it rests until about the middle o r last of :May, when an 
ex it hole is prepared, after which a flimsy cocoon is spun in which the 
chall ge to a pupa takes place. During June, the adult m oth emerge s 
from the COCOO I1 ,- a moth capable of flying to a distance of many miles. 
Eggs are placed in gro up s o[ 15 or 20 on the under sides of the leaves 
or stems of the plants, some females producing over 1,000 eggs each. 
From these egg: come the larvae, which tunnel through the plants dur
ing the sum1ller and autumn. 

The most important control measures developed, up to the present 
time, consist in the disposal of crop remnants, most important of which 
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Fig. 48. Corn-borcrs tunneliug itr stalk.

:u"c c()nr-st:rl1<s, irr srrch:r \\'a)/ thlLt they crrtrttot hitrlrot'thc lztrvitc 1l()r
scrve :rs rcrtrcats cluring thc pcriocl preceding pupatiott. 'llhe cnsilirrg oI
c()nr p1:rnts clislroscs of thc contztinccl larvae perfectl)', attcl thc shreclclirtg
oi tlic st:rlks kills:rlnrost:r11 of thcm. 'fhc cotnirlete lturial lty p1ou.'ing ol
all stall<s, sttrlrlrlc, anrl lrits of thc cr,rn p1ant, in sttch a ntztllltcr as to
lc:rvc the surfacc of thc grotrnrl ctrtircly bare, is proltaltly the tnost ittr-
lrort:r"nt lllczrstlrc \.ct clcvclciltccl. Such rlreastlres, to ltc sttcccssfttl, ttrttst
irc tiLkcn bc[orc thc aciu]ts enlcrge :ltrcl shottlcl bc tnrken lreforc thc larvae
spir-r thcir coco()1rs itr the spring. (.crtain other pr:rctices, sttch as thc
l.,irrning oi stalks ancl thc lrcating oI sttrblrlc, fincl favor ttucler spccial
conrlitiotr s.

liis. -+9. Iirotrt ivitrgs oI littrt,llc:.tlt cort]-lJorcr, cttlargcti"
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Fig, 48. Corn-bor er s tun nelin g 111 sta lk. 

are corll-sta lk s, ill such ;L\\'ay that they C<Lnl1Ot harbur the larvae 110 r 
serve as retreat s during' the period precedin g pupation. The ensiling of 
c() rn plants disposes of t h e co ntain ed la rvae p e rfectly, and the shredding 
()f the s talks kills a lmost a ll of them. Th e co mplet e burial b y plow in g o[ 
a ll stalks, s tubble, and h it s of the co rn plant, in s uch a manner as to 
leave the surface of the ground ent ir e ly bare, is probabl y the m os t im
purtant measure yet developec1. S u ch m easures, to be s uccessful, lllust 
be taken before the adults eme rge and s h o uld be taken b efo r e the larvae 
sp in their COCOOl1S in the spr ing. Ce rtain o th e r prac tices, s uch as thc ~ 
burn in g of s talks a n d the beating of s tubbl e, find favor under special 
conc1itions. 

Fig . ...J~. j'rullt \\,lllg S uf Eurupeall cOl'll - IJun:r, elllargeu. 
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'1'lie nraintetrancc of an effcctivc cltrarantinc a.irnc<1 totvartl prcvcntin.q'
the spreacl of the pest to hitherto rrninfected districts has provecl of value.

I''or fttrther iufornration relative to liabits, contrcil, ancl cleanttp reg-
ulatious, consult the follorving lrtrlletins, rvhich are easily obtainable:
Il';rrtners' Iltrlletin No. 129-1, LI. S. I)ept. oi Agriculturc. 'l'he ]irrroperrlr

Clorn-borer ancl its C-ontrol.
Farrners' Bulletin No. 1548, LI. S. I)ept. of Agrictrlture. 'l'he Iiuropeall

Corn-borer, Its Present Status ancl Methocls of Control.
Brrlletin No. 4.1, Bureau of Agricultural Inclustry, I{ich. Dept. of .t\gri-

culture. European Corn-borer Control in l\{icl-rigan.
Extension llulletin No. 59, Extension Div., Mich. State College. \,f ethods

of Control of European Corn-borer.
Extension Bulletin No. 55, Ilxtension Div., N{ichigan State Collegc.

I'lorving for Errropeall Conr-borer Control.
(lircrrlar ilrrlletin No. 70, Iixperirnerrt Station, \[ichigan Statr, ('r,llcgc.

'l'he I)r'eserrt Sttrtus of Iiurripearr ('orrr-lrorer in Nlichig:rrr.

Fig. 50. Egg cluster on corn leaf, greatly cnlargcd.

CORN EAR-WORM

( H cliotlis oltsole tt )
'['he corrl ear-\\'orrn is hy 1.t,, r]realls A ne\v pcst irr the tirrite<l States.

\\/orking in corn:rs a principal irost-plant in the North, it is u'ell l<trou'tr
arrrl regarrlecl as:r trorrblesonre enelny to this inrportant crop. \\Ihen the:
-|,-trropean cc.rrn-llc,rer nracle its zrppearance, the t\\'o \\,('r'e atr<l still :rrc torr
o[terr regarclerl as i<lerrtical in the rnirr<ls of the ttnirritizttc<1,

It is 1xzrc-tic:rll1'rrseless to trv to forec:rst -\-e:rrs irr u'ltich thc cortt t':rrl
\\:()rlrr u,i1l ltc:ilrrrn<latrt in thc North. ltt sotnr seasolrs, ()1rc lirrrls 75 pt'r
cerrt or ltr()re of the sn.eet-corn invarlerl lri'the stripetl larvac ol- "\\'orlns,"
n'orking on the kernels u'hen thet. are "irr the nrilk," or later rrrrtil thcy
beconre harcl. 'l'he entrance is alnrost zrln'a1s nracle at the tip of the ear,
htrt lvhen the husk is renrove<l the larvae nra\. be fottncl alurost auyu'herc.
Usually, only one larva is fotrncl, clrre to a u'el1-know11 canrrilralistic halrit.

An ear of su,eet-corll is placticalll' rtrir-rerl lrt' a single larva, sirrce thc
space left by the clestmction of the kernels is almost sure to becotlre the

COMM()N PESTS OF F TET.lJ AND C;\ HDEN CROPS 

The mainte nance of an e ff ec tive qua rantine aimed toward preventing 
the spread of the pest to hitherto unin fectecl di stri cts has proyed of value. 

For further info rmation r elativ e to habits , control, and cleanup reg
ulations, consult the following bull e tins , -which are eas ily obtainable: 
J,'a rm er s' Bulletin No. 129-+, U. S. D ept. of Agr icult ur e . Th e Eu ropeall 

Corn -bo r er and its Co ntro l. 
F armer s' J3ulletin No. 1548, U. S. D ept. of Agriculture. T h e European 

Corn-bore r , Its Present S tatu s and M-ethod s of Control. 
Bulletin No. 44, Bureau o f Agri cultural Inc1ustry, :Mich. Dept. of j\gri 

culture . Europ ean Corn-bo rer Control in }VI:ichigan. 
Extension Bulletin No. 59, Exten s ion Div., l\1 icb . S t ate Co llege. 1'vIethocls 

of Contro l o f E uropean Corn-bo r e r. 
Extension Bulletin No. 55, Exten sion Div .. l\1 ich igan State Coll ege. 

Plowing for E uropean Corn-bo r er Co ntro l. 
Circular Bulletin No. 70. E~peri1llent Station, }\Tichigan State C{)lIvg'c, 

T he Ilr cse nt S tatu s of I '~ llropcan Co rn -hor c r in 1\lichigan . 

Fig. 50. Egg cll1 ster on corn leaf, g rea tl y en larged. 

CORN EAR-WORM 

(H clio /Ii is 01>.'101 cta) 

The co rn ear -w o rm is hy 110 m ea n s a n ew p es t in th e U nited S tat es, 
\Vorking in co rn a s a principal h ost-plant in th e N o rth , it is \ \'e ll kn o wn 
and r C'ga rd ec1 as a trouhlesom e e nem y to thi s impo rtan t crop. \\ ' he n th e 
Europ ean co rn -bor e r mad e its appearanc e , tIl(' t\\·o \\' e r e a nd s till are t()( ) 

o rt e n rega rd ed a s id entical in th e mind s of t h e uniniti ated, • 
J L is practically us eless to try to rorecast yea r s in which th e c() rn ca r 

\\ 'unn \\'ilt he abundant in th e N()rth. In S01lle sea so n s. Oll e filld s 75 per 
cent o r more of th e s \\'ee t-corll in va cl ed hy th e s tripecll a r v(le or "\\'Or111 S," 
working o n th e kern els wh en th ey a r e "ill th e milk, " o r late r until they 
beco m e hare!. Th e entra n ce is almo.-t a l\\'ay s mad e at th e tip of the ea r , 
but when th e husk is r e m oved th e la rvae may b e founel almost anywhe r e. 
Usually, only on e larva is found, due to a w e ll -know n cannibalistic h abit. 

An ea r o f S\\'ee t-corn is practically ruin ed by a s ingle larva, si nce the 
space left by the d es truction of the k ernels is a lmost sure t o become the 
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medium for fungus grou.,th, one spccies of rvhich proclttces a dark stain,
ruining the ear for table prrrposes. l-trrthernrore, at least solrle of thesc
fungus growths rray pl ove poisonotls if eaten 1ty livestock.

Field corl1 is also attackecl, ancl liker,vise pop corn, bttt in the case of
field corn the uneaten kernels matttLe, a1rd, rvhen shellecl off ancl cleaueil,
they are practically unclar-nagecl. 'lhe corrl ear-worur is fottucl all overr
the Unitecl States and southern Canacla, and its ralrge extcucls to a goo<1

Fig. 51. Corn ear-wornrs.

part of South America. It is founcl as rvell in all the contirrents o[ t]rc
rvorld. Iu our sottthern states it is knorvlr as the "cotton-lto11 rvorn-r". It
is, also, a seriotts enerny of tonratoes, ancl of less importance, of a long

list of other vegetables. In tl-re Sottth,
there are several generations each
)-ear, feu'er gencrations appearing as
\\'e l)rogress northrvard. Iiach femalc
is saicl to be capable of laying several
lrtrrrclreci eggs, e\.e11 np to 2,500. When
corn is attackecl, the cggs are likely
to be laicl on the {rcsh silk, the nervly
hatcliecl iarvae eating their rvay dorvn
to the kernels. When full-grorvn, thc
larrra lcaves the car ancl buries itsclf
unclcrground, rvhere it _changcs to a

1)r11)a in an earthcn cell. Later the
ptlpa produces a clay-colored moth.

'f he numlter of inf estecl ears of
corn may be greatly lesscned by dust-

irrg the silk, just after it is ptrshccl out, rvith porvclerecl calcinm arsenatc
ancl hydrated linre or srrlphrrr, mixecl abottt half ancl half. The clusting
rnay be accomplshecl u,ith a I'rarrcl cltrster, arrd thc applicatiotr should bc
repeatecl ollce or trvice before thc cortr is reacly for nrarkct. Such a clust-
ing rvotrld seem to be rvarrautecl in fielcls of srl,cet corn ancl in fie1ds of
pedigreed field corn-in fact, rvhererrer the valtte of the crop rvill pay for
the treatment. It may bc regarclecl somervhat in the light of insurance,
ancl, rvhile protection of tl-re crop is uot likcl1'to lre cornplctc, thc nllnr-
ber of perfect ears is certain to bc greatlv increaserl.
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Much that has beett state
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Fig. 52. Adult moth of corn ear-
worn1.
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medium for fungus growth, one species of which produces a dark stain, 
ruining the ear for table purposes. Furthermore, at least some of these 
fung us g rowths may prove poisonou s if eaten by livestock. 

Fie ld cor n is a lso attack ed, a nd li kew ise pop corn, but in the case of 
fie ld corn the uneaten k ernels matu re, a nd, when shelled off and cleaned, 
they a r e pr act ically un damaged. The corn ear-worm is found all over 
t he U nited S t a t es and southern Canada, and its range extends to a good 

Fig. 51. Corn ear-\vorms. 

pa r t of South America. It is found as \\'ell in all the cont inents o[ t he 
wo rl d. In our southern states it is k nowl1 as the "cotton-boll worm". It 
is, also, a serious enemy of tomatoes, and of less importance, of a long 

list of other vegetables. In the South, 
the re a r e several generat ions each 
year, f e \\"er gene rations appearing as 
\\"e progress northward. Each female 
is sa id to be capable of laying several 
hund r ed eggs, eyen up to 2,500. When 
corn is attacked, the eggs are likely 
to be laid on the fresh silk, the newly 
ha tchecl larvae eating the ir way down 
to t he kernels. \Vhen full-grown, the 
la r va leaves the ear and buries itself 
undergro und, where it changes to a 
pupa in an earthen cell. Later the 

Fig. 52. Adult moth of corn car- pupa produces a clay-colored moth. 
worm. The number of infested ears of 

corn may be greatly lessened by dust
ing the silk, just after it is pushed ou t, "with powdered calcium arsenate 
and hydrated lime or sulph ur, m ixed about half and half. The dusting 
may be accomplshed w ith a hand d uster, and the application should be 
repeated once or twice before t he corn is ready for market. Such a dust
ing woul d seem to be warranted in fields o[ sweet corn and in fields of 
pedigreed field corn- in fact, whe rever the value of the crop will pay for 
t he treat ment. It may he regarded somewhat in the light of insurance, 
and, w hile protect ion of the crop is not likely to he complete, the 11l1111-

ber of perfect ears is certain to be greatly increased. 
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pre sent in Michigan. Both ar 
during the summer on gras~ 
seasons tha t s tart in wi th col< 
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NORTHERN GRAIN APHIS

( S' ip I rc n o lt lrc ra uvc nae )
Several species of lllant-licc infcst grains in Micliigarr. Floivever, tn'rr

species stancl ottt frottr all tl-re rcst in inrltortarlce as measured by their
potentialities for harnr. Of those tn,o species, the onc ltest knorvn irr
N[ichigart is thc o:tt :rphis or northern grain aphis, knor,vu to applc
[Irowers as tlte btr<l-lousc of nrpplc. 'I'his insect, rvhich came to this cotln-
try {rotn littropc, l)asscs thc rvintcr otl applc trvigs as a shiny black egg,
frotn rvhich therc <lcvclolrs lr linc oI plant licc rvhich rr-rigratc to grasses
and grains, if the rveathcr is favoraltle,:rbotrt the tinre that apples blootn.
'l'he sudclen al)l)earancc oI thesc plant lice zurcl their rapid increase dur-
ing cool aurl ntoist rvc:ither, is strrc to alarnr thc orvner of the field.
Sotnetinrcs thc licc l;cconrc s() nunler-ous that tlie grain plant is fairly
covererl rvith fenralcs, u'hich lrring Iorth their yorlng alive so freely
that the hcads o[ grain :rrc oftcn packed rvith thc licc, sonlc of rvhiclr
are provicle<l u'ith rvings to facilitatc thc sprcad to other plants ancl thus
to forestall over-c-rorvcling.

Uncler cool, ntoist corrclitions, thc otrtlook Irc<lttcntly bccotrtes sttffi-
cicutly alanning, lrtrt, fortunatcll', thc rrorthern grain lorrse is ustrally
helcl in clreck by tiny u'ingecl p;rrasitcs, even snraller thatr tlte lice them-
selves. 'fhesc siralli.t,"rli-like insects lrclong to the tr.r,o genera, Lysiph-
lebus ond Apltidius.'fhey rcnrain slrrggish rltrring cool n'eerther, but be-
colne active rvhen thc rvcathcr turns l-rot arrcl clry, flying ;rbout searching
out atrd busily laying tl-reir eggs ir-rsi<le thc hoclies of the lice. This is
accomplishecl by the aicl of :r sharp, ncccllc-like ovipositor, by tneans of
rvhich thc cgg is thrtrst throtrgh thc skin into the body cavity of thc
living louse. l)rrring zr hot, clry periocl, thc rrrrrltiplication of the parasites
is more rapicl tl-ran th:it of thc licc, so that, to the knorvledge o{ the
u'riter up to the present tinrc, no att:rr:k has beetr of suffrcient gravity
to cause the failrrre of tlic grain crop in Michigan. Undoubteclly, the
loss of sap rernove<l frorrr the plants by the feeding of the lice trrust
cause some loss, but in thc absence of cffective control measttres, we
nrtlst, indeecl, feel very grateful that it is no \\'orse.

These tiny parasites are aicled by laclybircls ancl the larvae oI Syrphtr:;
fiies, which devour the lice rvith great rapiclity u'hen they occur in large
numbers.

THE SPRING GRAIN_APHTS OR SO.CALLED "GREEN.BUG''

('l' o t; o p t er a gr anti,num, )
Nluch that has bcen stated above about the trorthertr grain aphis

applies to its more dangerous relative, the spring grain-aphis. Both are
present in Nfichigan. Both are importations from Europe, and both feed
during the summer on grasses and grains, becoming epidemic during
seasons that start in r,vith cold, wet, backward springs, the spring grain-
aphis reaching the height of its destructiveness rvhen warn1, dry rveather
is delayed until abnormally late in the summer.
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NORTHERN GRAIN APHIS 

(Siphol10 phora avcllae) 

Several species of plant-lice infest grains in Michigan. However, two 
species stand out from all the rest in importance as measured by their 
potentialities for harm. Of those t\Vo species, the one best known in 
:Michigan is the oat aphis or northern grain aphis, known to apple 
growers as the bud-louse of apple. This insect, which came to this coun
try from Europe, passes the winter on apple twigs as a shiny black egg, 
[rom which there develops a line of plant lice which migrate to grasses 
and grains, if the weather is favorable, about the time that apples bloom. 
The sudden appearance of these plant lice and their rapid increase dur
ing cool and moist weather, is sure to alarm the owner of the field. 
Sometimes the lice become so l1ume rous that the grain plant is fairly 
covered with females, which bring forth their young alive so freely 
that the heads of grain are often packed with the lice, some of which 
are provided with w ings to facilitate the spread to other plants and thus 
to forestall over-crowding. 

Under cool, moist conditions, the out look frequently becomes suffi
ciently alarming, but, fortunate ly, the northern grain louse is usually 
held in check by tiny wingeel parasi tes, even smaller than the lice them
selves. These small , wasp-like insects belong to the two genera, Lysiph
lebus and Aph£d1·us. They remain sluggish during cool weather, but be
come active when the weather turns hot and dry, flying about searching 
out and busily laying their eggs inside the bodies of the lice. This is 
accomplished by the aid of a sharp, needle-like ovipositor, by means of 
which the egg is thrust through the skin into the body cavity of the 
living louse. During a hot, dry period, the multiplication of the parasites 
is more rapid than that of the lice, so that, to the knowledge of the 
writer up to the present time, no attack has been of sufficient gravity 
to cause the failure of the grain crop in Michigan. Undoubtedly, the 
loss of sap removed from the plants by the feeding of the lice must 
cause some loss, but in the absence of effective control measures, we 
must, indeed, feel very grateful that it is no worse. 

These tiny parasites are aided by ladybirds and the larvae of Syrphus 
flies, which devour the lice with great rapidity when they occur in large 
numbers . 

THE SPRING GRAIN-APHIS OR SO-CALLED "GREEN-BUG" 

(To:mptera gra11tinum) 

Much that has been stated above about the northern grain aphis 
applies to its more dangerous relative, the spring grain-aphis. Both are 
present in Michigan . Both are importations from Europe, and both feed 
during the summer on grasses and grains, becoming epidemic during 
seasons that start in with cold, wet, backward springs, the spring grain
aphis reaching the height of its destructiveness when warm, dry weather 
is delayed until abnormally late in the summer. 



Platrts attackecl by the spring grain-aphis suffe r iar lnore than those
attacked by the common grain-aphis.

Plants badly attackecl. tg_rn yellorv ancl many clie. The pest is, appar-
e trtly, a llewcomgf 19 Michigan, the first actnal clamage reported hiving
occttrred cluring 7926, r,vhen a ferv fields in the Uppcr-Pe niirsula ancl onc
or tr,vo in the northern part of the Lorver Peninsirla rvcre injurecl.
_ 'I'he black eggs of the spring grain-aphis are saicl to be"placccl r.rn
ltltte grass. Hatching begiris in March, ancl cluring the sumrircr 1'2 or
rllore generations are producecl.

Like the conrurotr grain aphis, the spring grain aphis is normalll' l<c1rt
irt.check by its p_arasitic ancl preclatrtry natirral cienries, 

"1rp"rnrir.'g 
itt

epidentics only rvhen favorecl by colcl, ivet rvcathcr early in 
-tire 

sc:rson.
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SOD WEB.WORM

Also Called Root Web-worm and Corn Web-wo,rm

'flre iarvae of several species of Cra,nr,b?l.r are to bc founrl rvorliing on
the roots of grasses, aucl also on corn. These sm:rll, slcnclcr "rvc,rnrs,;' t',r
alnrost naked caterpillars, spin tnbes of silk unclcrgrouncl rvhcrcver
they happen to be feecling, and their rvork, in the agfregate, acconnts
for enormons losses.

When the attack occttrs in meaclows or in pastures, rvhich are favor-
ite feeding grounds for socl rveb-wornls, the loss is spreacl out rathcr
evenly and is ofterr overlookecl, but r.vhen young corn is attackccl, the
loss may be complete. There are trvo generatioirs of the spccies trnclcr
consideration, and it is usually sufficient to fincl the roots oJ coru or oI
grasses rvebbed r,vith loosely constructed silken tubes to knorv the cause.

The only practical re.medy is to plow, early in September, all grass
sod intended for corn the follorving year. Furthermore, it shorvs -good
judgment- to avoid planting corn after olcl pastures are plorvccl, if att
exatninatiou shorvs the webs to be present altout the roots of the grass.
lior the treatment of socl rvel;-rvorm rvhen it appears in golf linG ancl
larvns see Extension Bulletin No. 125, pp. 5-6, Michigan State College.

WHITE GRUBS oT JUNE BEETLES

(Phyllophaga)

f'he conrnrou Juue beetle, June-bug, or May beetle is fanriliar to all.
'I'his large, _clutnsy, clark-brorvn beetle is to lre observecl, rrsnallv everl'
third year, flying at dusk about shade trees, notably oak trees. It is th-c
common large beetle that bumps into illuminated rvinclotvs, l\tzzing and
scrambling about and creating a disturbance. The larva of this creature
lives underground and feeds on the roots of grasses, strarvberries, corn,
beans, ancl other plants, oftcn burrowing in thc tultcrs of ltotatoes, iu
rvhich stage it is known ns the rvhitc grub. Likc all bcctlCs, it pzrsscs
through four stages, starting rvith the egg r.vhich is laid unclcrground

CO]Vf MON PIiSTS C
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I-atc in the fall, the grult de

nlore to a cleep level aucl cotr
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It is therefore, unsafe to pu1
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Plants attacked by the spring grain-aphis suffer far more than those 
attacked by the common grain-aphis. 

Plants badly attacked. tu!-n yellow and many die . The pest is, appar
ently, a newcomer to MIchIgan, the first actual damao-e reported ha vin o · 

occurre~l during 1926, when a few fields in the Uppe/'Peninsula and on~ 
or, !wo 111 the northern part o.f the L?wer Peninsula were injured. 

I he black eggs .of the .sprI.ng gram-aphis are said to he place~l on 
blue grass. ~atch111g bcgms 111 1\1arch, and during the summer 12 or 
more generatIOns are produced. 
. Like the c~mmon g~-~in ap his, the spring grain aphis is normally kept 
J1l .chcc.k by 1tS parasItIc and predatory natural enemies, appearing" in 
epIdemlcs only when favored by cold, wet weather early ill the seaSOll . 

SOD WEB-WORM 

Also Called Root Web-worm and Corn Web-wornl 

The larvae of several species of Crambus are to be founel \\Iorkiug un 
the roots of grasses, and also on corn. These small, slender" \\Iorms," or 
a lmost naked caterpillars, spin tubes of silk underground wherever 
they happen t o be feeding, and their work, in the aggregate, accounts 
[or enormous losses. 
. When. the attack occurs in meadows or in pastures, which are favor -
1te feechng ~rounds for sod web-worms, the loss is spread o ut rather 
evenly and 1S often overlooked , but when young corn is attacked, the 
loss .may l~ e compl~te: There are two generations of th e species under 
cons1deratIOn, and It IS usually sufficient t o find the root s of corn or of 
g rasses webbed with loosely constructed silken tubes t o know the cause. 

Tl:e only practical remedy is to plow, early in September, all grass 
sod 111tended for corn the following year. Furthermore, it shows o-oocl 
judgn:ent_ to avoid planting corn after old pastures are plowed, if an 
e.;~am111atIOn shows the webs t o be pre se nt a!)out the roo ts of the grass . 
l~ or the treatment of sod web-worm when 1t appears in o·oH links and 
lawns see Extension Bulletin No. 125, pp. 5-6, 1\1ichigan S tate College. 

WHITE GRUBS or JUNE BEETLES 

(Phyllop haga) 

The common June be etl e, June-bug, o r 1\1ay beetle is fa milia r to a ll. 
TI~is large, cl\lmsy, dark-brown beetle is to be ob erved , usually every 
thll-d year, flY111g a t dusk about shade trees, notably oak trees. It is the 
common large beetle that bumps into illuminated windows, huzzin g a nd 
scrambling about and creating a disturbance. The larva of this creature 
lives underground and feeds on the roo t s of g rasses, st rawherries, corn, 
beans, and oth er plants, often burrowing in the tubers of potatoes, in 
which stage it is kn o\V n as the white grub . Like all l)eeiles, it passes 
through four s tages, starting with the egg w hich is laid undergroulld 
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lry thc arlrrlt Jurrc bcctlc. Iirour this egg, the rvhitc grrrb hatches, an<l
thc grulr, alter attairring its {rr1l size, changes to a pul)a, still rrncler-
grouucl; rvlrilc this in turn prorlrrces a rvingecl Jtrne-bectle, irr the case
of tttost of ottr c()nr1l1oll injrrrious species, rltrring the sprirrg of the
thircl )/ear frottr tlie tirne tliat the egg u'as lai<1. 'fo go ltack to the
tirry larva jtrst hatchetl frottr tlie egg, its srnall size cluring the suln-
nrer oI its lrirth prevents it frour destroyir-rg very much vegetation
in the iot'nr of roots.

Whcn fall crirnes, thc grrrb goes rkrrvn
tht: n'intcr. In thc spring (just :rbout ;r

\'('ilr altcr- the cgg is lai<l) thc grtrlr conres
tup to lc'erl ott thc roots of 1tlarrts. 'llhis is
tlre vcar tlr:rt the e'rtrb gets its grorvth,
arrrl tlre injrrr,t' to veget:ttir)ll lllay l-le very
st'rious, irtrlcc<1, :rt this tirne.

l-:rtc in thc {all, thc gnrb clescends ol1ce
nrorc to a rlecir level zrncl comes tlp again
jtrst alrotrt tu,t-r ).ears after the egg is laid.
'l'he scasotr of feeding is a short one in

lrclorv the plorv-line and passes

this casc. I3y early July the grub has
c)nce nrore clug clorvn and built a cell in
rvhich it changes to a prlpa and later to
tlie "harrl shcll" beetle (the adult), ready
to conrc trp in April ancl May of the third
)'car, to fly, to feed on the leaves of trees,

Fig. 53. White grubs, larva of
June beetles.

arrcl to lay the eggs for the next genera-
tiou. Thcrefore, itt alry one brood of June beetles there is a flight of
arltrlt ltcctles and the laying of eggs one year, an attack on the roots o1

vcgetation the year following, and a short period of feecling, rvhich
nray pass unnoticed, in the third year. To complete our data for plan-
ning to avoid loss by this pest, r,ve know that the eggs are laid by
clioice in grass-sod or strawberry beds, or in sotne field covered rvith
vegetation. Clover seelns to be less frecluently chosen for this prlrpose.
It is therefore, unsafe to put corn, beans, potatoes, strarvlterries, hops,
01' yotlng nursery stock in land that rvas in timothy or other grass or in
stralvberries thc previous year, if that happened to be a June beetlc
ycar. We are freqtter-rtly asked r,vhat we can grow in such a case, anrl
otlr ans\r'er is that small grains snffer less loss than cultivatecl crops.

Trces on lvhich the l-ieetles are feedirlg may be sprayecl rvith an ar-
senical, or the l;eetles may bc shaken off the trees onto sheets sprearl
orr tlie grotrutl, atrcl tnttch goocl is sttre to result the folkrrving year, as
nreasurc(l l11' a rlecrease in the trttnrller of grrrbs.
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by the adult June beetle. From thi s egg, the white grub hatches, and 
the grub, after attaining its full size, changes to a pupa, still under
g round; while this in turn produces a winged June-beetle, in the case 
of most of our cOlllmon injuriou s spec ies, during the sp rin g of the 
third year from the time that the egg was laid . To go back to the 
tiny larva just hatched from the egg, it s small size during the su m
mer of its birth prevents it from destroying very much vegetation 
ill the form of roots. 

\\lh ('n fa ll com es, the grub goes down below the plow-line and passes 
th(' \\' int er. In the spring (just about a 
year after the egg is laiel) the grub comes 
up to feed on the roots of plants . This is 
lhe yea r that the grub gets it s growth, 
and tll C injury to vegetation may be very 
ser ious, ind er c1 , at this time. 

IJatc in the fall, the grub descends once 
lllore to a deep leve l and comes up again 
just about t.\\'O yea r s after the egg is laid. 
The season of feedin o' is a short one in 
thi s case. By early July the grub has 
once more dug down and built a cell in 
which it changes to a pupa and later to 
t.he "hard shell" beetle (the adult), ready 
to come up in April and May of the third Fig. 53. \Nhite grubs, larva of 

June beetles. year, to ny, to feed on the leaves of trees, 
ane! to lay the eggs for the next genera-
tion. Therefore, in anyone brood of June beetles there is a flight of 
adult beetles and the laying of eggs one year, an attack on the roots of 
veget.ation the year following, and a short period of feeding, which 
may pass unnoticed, in the third year. To complete our data for plan
ning to avoid loss by this pest, we know that the eggs are laid by 
choice in grass-sod or strawberry beds, or in some field covered with 
vegetation. Clover seem to be less frequently chosen for thi s purpose. 
I t is t.herefore, unsafe to put corn, beans, potatoes, strawberri es, hops, 
or young nursery stock in land that was in timothy or other grass or in 
strawberries the previous year, if that happened to be a ] une beetle 
year. We are frequently asked what we can grow in such a case, and 
Ollr answer is that small grains suffer Ie s loss than cultivated crops. 

Trees on which th e beetles are feeding may be sprayed with an ar 
sell ical, or the beetles may be shaken off the trees onto sheets spread 
on the ground, and mllch good is sure to result the following year, as 
measured hy a decrease in t.he number of g rubs. ' 
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Deep plorving cluring nrid-sunrmer of tlie seconcl year after the eggs
are laid is said to be effcctive, the object being to break rrp the cells irr
rvl-rich the grubs are charrging to prrpae-and later to aclults. Since the

cells are not so deeply placed
at this periocl as are the trvo
other rvir-rtering cells, disking
and lrreaking up of the soil is
aclvocaterl at this tinre. The
plorving shotrld be dor-re about
the nricklle of Jttly. Ir-r the case
of golf-lirrks atrcl exteusivc
lar,vns r.vhere tl-re land is never
yrlou'ed, the grubs are likely to
congregate, attracted lry the
broad expanse of grass sod;
ancl in such places, lnany grubs
:rre clug otrt ancl eaterr by lrir<ls
and skunks.
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actiott, arrd it tnaY l-le lleces
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of the slorv tleveloPment ot

Fig. 5.5. \\iire-'
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pupae pass the u'ittter atld-effective 
ollt', ilt clearing th

There are a ttttuiber c,i

agriculture atrd u'hich at'e :

sCribed, but tliese u'it'e-tvor
because thet' selclottl becotttt

TI
(

The armY \\'orltt is a cttt'
rrutnbers.

This creature has all th
night aud on overcast dar

I.-ig. .51. Jrme-beetles (Phltllolthagtr fusca).

fironr the foregoing it rvill
lte seetr that in the case of arry otrc lrroo<1 oI rvhite-grrrlrs we may expect
an attack every thirtl year, ancl it rvill also lre apparent that there is
rtothing to ltrevent trvo or nlore lrroocls occupyirrg liry given area sirtrlrl-
tatreottsly, so that irr sttch areas rvhite-grrrb attaclis are to be expecterl
trvo out of every three years.

'l'rvo l>roods no\v exist in Michigan,-lrrootl A occupying districts
rvhich inclucle the 'l'htrnrb and a<ljacent areas, arrrl a large rlistrict in-
cluding ttrttclt of sottthrvesteln N4ichigan. 'l'his area is <lue to srrffer
lronr lvhite grul;s in 1936.

Brood C is cltre tcl appcar irr dcstrtrc-tivc r"runrl)ers over a snraller area
iti southenr Michigan arrcl irr the extrerne soutlreastern parts during 1935.

Ft,rt' a llrore conrplete disctrssion of rvhite-grults, including the use of
lead arsenate itr lrringing about lheir control, see ('ircular Rulletirr No.
132 ctf this statiorr.

WIRE-WORM

(.4qriote.r umucus)

Wet grotttrcl, atrcl especiall-r. \\'et, rrrtrcky grouu<l is likely to be in-
lrabited lty slencler, lrarcl-boclied larvae u,hich are trsualll, srnoothlv
polished and yellorv. These larvae tunrrel into potatoes, youllg corn,
and other crops, their presellce ofterr scriorrsly irrterferirrg u'ith the
raising of crops in such soil.

'l'lie particular rvire-rvorrr.r rnost conrrnon in Michigatr, the otte rvhich
causes more trorrble than all the other species conrbinecl, has sornetinres
Lieen called the rvheat rvire-rvorn.l, althotrgh its operations are by ncr
rrlearls confined to grains. It is one of the "click-beetles" or "skip-
jacks,"--beetles that have the power to thror,v thetnselves into the air
rvhen placed on their backs on a flat surface.

The larva reclrrires three years for tlie con-rpletion of its grorvth, and
at the encl ol that period it clranges irrto a frrpa irr a little- cell in thc
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D eep plow ing durin g mid-summ er of the second year a ft er th e eggs 
a r e la id is sa id t o be effective, the obj ect be in g t o break up the cell s in 
w hich th e g rubs a r e cha ng in g t o pupae- and later t o adults. S ince the 

ce ll s are not so deeply placed 
at thi s period a s are the two 
oth er wintering cells, di sking 

\ a nd breakin g up o f th e soil is 
advocat ed at thi s tim e. Th e 
plowing should be done about 
t he 111 iddle 0 f July. In th e case 
of go lf -link s and ex t e n s iv" 
lawn s wher e the land is never 
pl owed, th e g rubs a r e likely t o 
cong r ega t e, attracted by th e 
broad expa nse of g rass sod ; 
a nd in such places, many g rubs 

Fi g. 54. June-beetles (Phy llophaga f1tsca). a re dug out a nd eate n by hird s 
a nd skunks. 

Fro m th e fo reo'o in o- it wil1 
1 I · b b 
)e se en t 1at 111 th e ca se o f anyone brood o f white-grubs w e may exp ect 
a n a ttack every third yea r, a nd it w ill a lso be apparent th a t th er e is 
nothing t o prevent two o r m o re broods occupy ing an y g iven a r ea s imul 
t a neously, so tha t in such a r eas white-grub a ttack s are to h e expect ed 
t wo out of eve ry three yea rs. 

Two broods now exis t in M ichiga n,- brood A occupy ing di s trict s 
w hich includ e th e T humb and adjace nt a reas, and a large di stri ct in 
cluding much o f southw es te rn M ichig an . Thi s area is clu e to suffer 
fro m w hite g rubs in ]936. 

Brood C is du e t o appea r in des tructi ve numbe rs ove r a sma ll er area 
in so uth e rn Mi chig an a nd in th e ex treme south ea st ern part s during 1935. 

For a mo r e co mpl e te di scu ss ion o f w hite-grubs, including th e u se o f 
lead a r sena t e in brin g in g about th e ir co ntro l. st'e Circ l1l a r Bull etin No. 
132 of thi s st a ti on . 

WIRE-WORM 

(Agriol es 11W Jl {1 fS) 

Wet g round , a nd esp ec ja ll y w et, mucky g round is likely t o be in 
h abited by s lend er , hard -bodi ed la r vae w hi ch a r e u sua ll y moothl y 
poli sh ed a nd yellow . T hese la r vae tunn el into po tatoes, yo un g co rn , 
and oth er crops, the ir prese nce o ft en se ri o usly inte rferin g w ith th e 
ra ising of crops in such so il. 

'fh e parti cul a r w ire-worm m os t co mm on in Michigan, t he o ne w hich 
causes m or e t roubl e th a n a ll th e o th er spec ies com bin ed, has som e tim es 
been ca ll ed t he w h eat w ire -wo r m, a lth o ug h it s ope ra tio ns a r e by n o 
mean s confined to gra in s. It is o ne of t h e "cl ick -bee tl es" or "skip
jacks,"-beetles t hat have t h e power to th row th em se lves into th e a ir 
w h en placed on t he ir backs on a Aat su rface. 

T he larva r equires three yea r s for t h e completion of it s growth, a nd 
a t the end o f th a t pe ri od it cha nges into a pupa in a littl e ce ll in th e 
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Fig. 55. \\' ire-' 

Fall plow in g break s up 
pupae pass th e w inter and 
effective one, in cl ea rin g tl1 

] 'here a r e a num ber of 
agricultur e anu whi ch are 
scribed , but th e e wire -wo r 
because th ey se ldo m beco me 

Tl 

The a rm y worm is a cut · 
llum ber s. 

T hi s cr ea ture has a1l th 
night and on ove rcas t da) 
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soil, conring' out the follorvirrg seasotl as a11 aclrrlt snapping-btrg or
snapping-beetle.

Grass sod is preferred by tlie beetle to everything else for egg-laying
purposes, and, for this reason, grass socl should be avoided for a period
of years on soils where wire-rvorms accumulate. It happens, further-
more, that the beetles seem to avoid to a marked degree, fields in either
clover or buckr,vheat r,vhen the tirne corxes to deposit their eggs. For
tl-ris reason, it is good practice to get lancl infested by wire-worms into
clover or into buckwheat as much of the time as possible, avoiding grass
at all times. Wire-r,vorm infested soil is ustrally somewhat acid in re-
actiou, and it may be necessary to trse litne in order to bring the soil
iirto goocl condition for either clover or buckrvheat, or to ttse l-rardwood
ashes for the sanre tr)urpose, as otlr ancestors dicl. At any rate, is usually
takes a nunrber of years to starve rvire-rvortns ottt of a field, lrecausc
of the slorv clevelopment of the individuals.

Wire-u.orrns, larvae of snappir-rg-beetles.

Fall plorving breaks rlp sonre of the cells iri rvliich the larvae ancl
pupae pass the rvinter and is, tlrerefore, an airl, although trot a ver.y
effective one, in clearing the lancl of the pest.

There are a number of rvire-rl'ornrs rvhich are serious ettemies to
agriculture and rvhich are not to be controlled in ttre lnalrner just de-
scribed, but these rvire-rvorlns are rnore or less negligible in Michigan,
because they seldom beconre seriorrs rnenaces irr the state.

THE ARMY WORM

(Cirphis unipuncto')

The army \\'orm is a crrt-rvorll.r u,hich at irrtervals appears ir-r ttnttsttal
numbers.

This creature has all the habits of other cut-rvornrs. It rvorks at
night ancl on overcast davs. It cuts its food and u'ilts it. It passes
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soil, coming out the following season as an adult snapping-bug or 
snapping-beetle. 

Grass sod is preferred by the beetle to everything else for egg-laying 
purposes, and, for this reason, grass sod should be a voided for a period 
of years on soils where wire-worms accumulate. It happens, further
more, that the beetles seem to avoid to a marked degree, fields in either 
clover or buckwheat when the time comes to deposit their eggs. For 
this reason, it is good pract ice to get land infested by wire-worms into 
clover or into buckwheat as much of the time as possible, avoiding grass 
at all times. Wire-worm infested soil is usually somewhat acid in re
action, and it may be necessary to use lime in order to bring the soil 
lilto good condition for either clover or buckwheat, or to use hardwood 
ashes for the same purpose, as our ancestors did. At any rate, is usually 
takes a 11umber of years to starve wire-worms out of a field, hecause 
of thf' slow development of the individuals. 

Fig. 55. Wire -\\,orms , larvae of snapping-be etl es. 

Fall plowing breaks up some of the cells in which the larvae and 
pupae pass the winter and is, therefore, an aid, although not a very 
effective one, ill clearing the land of the pest. 

There are a number of wire -worms which are serious enemies to 
agriculture and which are 110t to be controlled in the manner just de
scribed, but these wire -worms are more or les s negligible in Michigan , 
because they seldom become seriotls menaces in the state . 

THE ARMY WORM 

(Cirphis unipuJ/cta) 

The army \\'orm is a cut-worm which at int erval s appears 111 unl1 sl1al 
numbers . 

This creature ha s all th e habit s of oth er cut-worm s. It work s at 
night and on overca st days. It cut s it s food and wilt s it. It passes 



Irig. .56. ,Alrrr,v u-orrrr ;rtlult
rrroth (Attcr Jiilcy).
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thrortgh thc [ottr strL.qcrs (:ornnl()rl to insc'cts ctt its orrlcr: eg'g, larva
of "worltt," pttPa, :rtt<1 tvirrgcrl tttcltlt.

l:lou,'cr,'cr, its po\\,cr.s oI reprochlctiorl arc
vcr)' ercat, arl(I, colrscclucntly, whcn favor-
:rlrlc cou<litiorrs arrivc it has a way of ap-
1rt':rrirru irr ('lr()rllr.)rls lltlnlbers, sorrietinres
srrlllcicnt to rlcstroy contltletely the crolts
irr rvlriclr it 1r;r1t1rcns to lrc at u'or-k. 'l-hr:
:r.r'nr-\' \\'()r'nr is :rlrva_t's to lrc fotrrr<l iri N{ich-
ie'ari to :r srt':rtt'r' i,r less rlegrec. It lrro-
rlrrccs tlrlcc gcnc'rations a year; oltc irr
crit-11' sprirrg, onc irr nrirl-strrnnret, arr<l orrc
irr tlrc arrttrntrr. Occasiorially, tlrc spring

i, a rvrrirc rrir<r attacr<s occrlr1;'i:i,lllii,,'.1-,I:li J;;Ji;ii;,''i::::,,:";1,::i:
occltr in Jtrly or r\rrsrrst il tlrc_r <lcvc:lo1r at all.

A lou,-l)'in.g olrts licl<1 is i<1e:rl for raliicl clcvelopnrcnt of thc army
worn'r. IIcrc thc <lrivc is lil<cly to t:ike its start. 'lhe yclllrg larvac
\\rork at rrigltt, ctrtting ofT lcai altcr lcaI rrntil thcre reruains only thc
nake<l str:rrv anrl thc hcacl. l\ilc:rrrtirne, the larva is grorving ar-rd the foorl
srrpply is gcttirrg clrl-cr att<1 less plcntiftrl. '1'he lieacls are attackecl, Altrl,
trrre to its habit o[ ctrtting o1T its foocl, the hcacls arc loppecl off ancl
irtll to thc grotrutl. Nou' c()nrcs thc ur:rrcli to nerv fielcls, ancl, becatrsc
ol'thc orrlerly clrivc irr u,hicl-r practicallv:r11 inrlivicluals start ancl corr-
tirttte itr onc gctrcra.l <lircction, thc Ira111e "Arnly \\rornr" is suegestc<1.
'l'he irr<livicluals clo 1r()t scattcrr ratli:rlly, lrut thcy nrarch, f rccltrcrrtly
covering the e'roturcl. Ncn, fielcls arc ittvaclccl ancl occupiecl,-nrost oltcu
ficlds of conr, u.hcre tlic l:rrvac cotnplctc their gron,th an<l changc to
pupac, each in its carthcn ccll. L:rter, the ptrpa changcs to a rvinged
rrroth, u,liich flics ancl provicles for the next gerrcration.

l)uring the long intcrvals llctu,ccn otttbrcaks, the artlly worllts arc
kcpt in check by natural cucurics, thc lrlost irnportant of rvhich arc
ll'achina-flies ancl H),nrctr,,ptcrotts parasites, both internal parasitcs

trig. 57. Arnry wornls, sli.glrtly enlargc<1.

- (-Ol{l\foN l'lisTs

u,hich lay their cggs ott or it

inflttettcccl greatly ll1' 1.ttttr,
ctrt-rvorms, all attack is nl

spring.- 
\Vhcn a farttt or a ficlcl i

hope of saving tltc occrrPicd
pcrativc at oucc to takc utc

irninvaclccl areas. 'I'o clo this
thrcc tlccp, clc:ttl-cttt {ttrror
stop tltcnt. 'l'ttrrl tltc {ttrror
.'aci, fills trp, ttrrrl it tttltlcr, I

alrcacly irt thc ftlrrou', attcl t'

\Vhcn thc soil is sattrl,r', t

in a c.1cau-cttt fttrrslY, or \\I1

rnake ollc goocl, clccP ftrrr
through thc furroll', crttshit
\\'onns arc poor clitttbcrs, a

'I'hc satrrc ltaits as thosc
to aclvantagc irr garclclls c)

larvac get lly the llarricrs.

THE I

(Ln

( )ttcc itr lr ttrttttllcr oi lcat

Fig. 58. Fall armY-\vor11l.
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throngh the fonr s tages CO lllmon to insects of its order: egg, larva 
or "worm," pupa, and w in geel moth. 

j.ig, So, ArlllY \\"o rlll ~cl11 1t 
moth (After H.ilcy). 

H ow ever, it s pO\\'ers of reproduction are 
ve ry great, a nd, consequently, when favor
a ble concJiti oll s arrive it has a way of ap
pearing in enormou s numbers, som etime s 
suffici ent t o des troy completely the crops 
in ~which it happens to be at work. The 
arlllY ~w()rlll is always to be found in l\1ich
ig"a n to a greater or less degr ee. It pro
duces three generations a yea r; one in 
ea rly sp ring, one in mid- sulllmer, and one 
in th e autumn. Occasionally, the spring 
generation is well r eprese nted, and once 

in a while mild attacks occur ill S pt emb er , but u sually serious attacks 
occur in July or A ug us t if th ey develop at all. 

1\ low- ly in g oa t s field is id eal for rapid development of the army 
worm. Here th e driv e is likely t o taJ.-:: e its start. The young larvae 
work at nig ht, cutting of[ leaf after leaf until ther e remains only the 
naked straw and the head, l\I eantime, th e larva is oTowing and th e food 
supply is ge tting dryer and lcs . plentiful. The heads are attacked, and, 
true to its habit of cuttin g off it s food, the heads are lopped off and 
fall to the g round . Now co m s the march to new field s, and, because 
of the orderly drive in which practically all individuals start and con
t inue in one general direc tion, the na m e "army worm" is suggested. 
Th e individuals do not scatter radially, but they march, frequently 
covering the ground. New fields a r e invaded and occupied,- mos t oft en 
field s of corn, w h ere the la rvae complet e their growth and change to 
pupae, each in its earthen cel l. J .. a tel', the pupa changes to a winged 
111 oth, which fli es and provid es fo r the next generation. 

Durin g the long intervals between outbreaks, the army worms are 
k ept in check by natural enemies, the 1110St important of which are 
Tachina-flies and Hymenopterous parasites, both - internal parasites 

rig. 57, Army worms, sl ig htl y cll l~rgcd. 
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Once in a nUll1ber of yea l 

Fig. 58. Fall army-worm. 
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rvhich lay thcir cggs o11 ()r in thc borlics of thc larvac. 'fhc 1;arasites are
inflttenced greatly by tcnrpcrature con<litions, ancl so, as in thc case of
cttt-r,vorms, ar1 attack is most likely to occrlr after a colcl, rvct, late
spf 1ng.

When a farm or a fielcl is {ouricl to bc infcstccl, thcrc is ustrally no
hoire of saving the occrrpicd ficlds or portions o[ ficlcls. It bccomes inr-
pcrative at oucc to takc nrcasrlres to prcvcnt thc sprcad of an arnry t<r
tutriuvaclccl areas. 'I-o clo this, placc barriers in thc linc of nrarch. Usually,
tlrrec cleep, cleatr-cut furrou,s placccl parallel; 10 or 72 tcet apart, rvill
stolt thcm. Tttrtr thc furrorvs tourar-cl the aclvancing \\rornls, alr{1, rvhel
cach fills up, tttru it uncler, lcaving a frcsh {urrorv, btrrying the "u'orrlls"
alreacly in thc fttrrorv, atrcl nraking r'.cacly A 1re\v onc at thc sanre tinrc.

When the soil is sandy, nrucky, or othcru,isc rlifficult to nrakc stand
itt a clcan-ctlt furl'o\v, or n'hcn thcrc is no roolll for a series of ftrrrrirvs,
trtake one goocl, cleep furrorv ancl clrag a snrall log back atrcl forth
through thc furrorv, crushing thc larvac as fast as thcy collect. Arnry
\\,orlns arc poor climbcrs, ancl arc casy to confinc in a fttrrorv.

1'hc satnc baits as thosc ttsccl against othcr cttt-rvornls nlay bc ttsecl
to aclvantagc in garclcns or l:rrvns.and in placcs u,hcre solnc of thc
larvac gct by thc b:rrricrs. (Scc page 4.)

THE FALL ARMY WORM

( Loflrygnta f rugil,'crda)

Orrcc in a nrrnrbcr of vcars, cars of corlr arc I'ottttd lutc irr thc seasoll
u'ith a nrrnilrcr oI larvac l)rcscnt,-larva.c
u'hich rescnrlrlc those of thc ear-worll1
very closcly. Llsually, such larvac belong
to anothcr spccies of nroth, the "Fall
Arnry Worm" (Laflrygnra frwgipe rda.),
u,hich also attacks all sorts of crops bc-
siclcs corrl. In 1\{ichigan, bcans irrc likely
to bc eatcn. Fig. 60 shorvs solnc rvhitc
bcans, or rathcr the shclls left zrftcr the
coutcnts havc becn scooitecl orrt lry thc
{all arnly-\\-ortn. Attacks lry thc f all
arnly-\\rorln co111c at long intcrvals ir"r

1\{ichigan, anrl thc bcst control scems to
lrc the rlsc of poisonccl-bran bait. (See
very bcst is unsatisfactory.

63

Fig. 58. Fall army-worm.
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which lay their eggs on or in the bodies of the larvae. The parasiles are 
influenced greatly by temperature conditions, and so, as in the case of 
cut~worms, an attack is most likely to occur after a cold, wet, late 
sp rl ng. 

\!\Then a farm or a field is fourid to be infested, there is usually no 
hope of saving the occupied fields or portions of fields. It becomes im
perative at once to take measures to prevent the spread of an army to 
un invaded areas. To do this, place barriers in the line of march. Usually, 
lhree deep, clean-cut furro\ys placed parallel; 10 or 12 feet apart, w ill 
s lop them. Turn the furrows toward the advancing worms, and, Whe!l 
each fills up, turn it under, leaving a fresh furrow, burying the "worms" 
already in the furrow, and making r.eady a new one at the same time. 

\\Then the soil is sandy, mllcky, or otherwise difficult to make stancl 
ill a clean-cut furrow, or when there is no room for a series of furrows, 
make one good, deep furrow and drag a small log back and forth 
t hrough the furrow, crushing the larvae as fast as they collect. Army 
worms are poor climbers, and are easy to confine in a furrow. 

The same baits as those used against other cut-worms may be usecl 
to advantage in gardens or lawns and in places where some of the 
larvae get by the barriers. (See page 4.) 

THE FALL ARMY WORM 

0 1l ce in a number of years, ears of corn are foutld latc in lhe season 
with a lHlmbcr 0 [ larvae prescnt,- larvae 
which resemble those of the ear-worm 
very closely. Usually, such larvae belong 
to another species of moth, the "Fall 
1\rmy \Vorm" (LaphY[Jma frU[J1:perda) , 
which also attacks all sorts of crops be
sides corn. In Michigan, beans are lik:e1y 
to be eaten. Pi 0 ' . 60 shows some w hi te 
beans, or rather the shells left after the 
contents have been scooped out hy the 
fall ar111y-\\'Orm. Attacks hy the fall 
army-worm come at long intervals in 

Fig. 58. Fall army-worm. IVlichigan, an(l the best control seems to 
be the 11- e of poisoned-hran bait. (See 

page 4) a control which, at the very best is unsatisfactory. 
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Itig. 59. Work of fall arnry \\,onll in bcarrs,

Irig. 60" Work of fall army worm in beans.
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Fig. 59. Work of fall army worm in beans. 

Fig. 60. Work of fa1l army worm in beans. 
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THE CHINCH-BUG

(Blissus lewcopterws)

Severe losses are caused in the southern tier of Michigan counties,
from time to time, by attacks of chinch-bugs. These bugs, rvhich are
less than a quarter of an inch long, occur in enormous swarms, sucking
the sap from small grains, corn, and related plants.

While permanent-control of the pest can be brought about only by
the destruction of the hibernating adults in their winter quarters, the
farmer can usually escape with a comparatively small loss if he takes
steps to stop the bugs in their advance upon his fields.

The adult-chinch-bugs pass the winter in clumps of grass, under fallen
leaves and rubbish, an? wherever protection from the weather may be
had. In the spring, they fly to fields of wheat, where eggs are laid. The
young bugs, wtlen hatched, suck the sap.ltoT-the young wheat plants,
causrng serrous losses in the wheat itself. After the wheat begins to
ripen, the bugs start out on foot to reach cofn fields, often almost
covering the ground, so great are their numbers. They finally climb up
into the corn, attacking the fresh, g'reen corn plants as they come to
them and quickly destroying them. The bugs then rvork_ even more
deeply into-the fields, until there is no hope for the crop. _Here a new
geneiation of bugs is produced, the adults of rvhich pass the rvinter in
grass and rubbish, as did the first ones noted.- The greatest damage in Michigan is done whetr the bugs attack corn.
If the 6wner can stop the progress of the bugs before the corn crop is
attacked, or at least before they get beyond the first fer,v rows, he catr
trsually avoid serious damage. Only a ferv of the bugs of the summer
generition fly, the swanns traveling orr foot to invade the corn, ancl,
fherefore, a barrier placed betrveen the grain fielcls ar-rcl the gror.ving
corn serves to protect the corn for the tirne being.

Various typei of barriers are used in cl-rinctt-bug infested regions, but
the one moit successful trnder Michigan conditions seenrs to be the one
used extensively during the invasiorr of 1922, and descrilted as follows :

First-Dtag-a r,veigfited plank, 10 or 12 inches in rvidth, lengthwise
across the line of advance. 

-This forms a surooth path on rvhich to lay
tar. If the chinch-bugs have advanced into the corn, it is rvell to la.l'
out the path a fer,v rows ahead of the line of infestation.

Seconh-In the center of the path dig a series of post-ho1es 12 inches
deep and 20 to 30 feet apart. Be sure to bevel tl-re rinrs of the holes.

Third-Lay dor,vn a line of tar about an inch in rvidth on the side of
the path farihest from the advancing bugs, being sure tha_t it touches
the iim of each hole. As the bugs advance to the tar line they rvill not
cross, but will travel along parallel to it in an effort to find a place to
pass over. As they reach-tl-re holes, they pass over the rims and fall
to the bottom.

Fourth-In the bottom of each hole place about tr,vo inches of hy-
clrated lime, and dust it around the sides about half rvay up. The insects,
falling in the lime, cover themselves rvith the dust and soon suffocate.
Visit-the holes once a duy and stir the lime. When the insects are
numerous, one should clean out the holes atrd rener,v the lime every
three or four davs.or oftener, as the case may demand.

-----
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(Blissus leucopterus) 
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Severe losses are caused in the southern tier of Michigan counties, 
from time to time, by attacks of chinch-bugs. These bugs, which are 
less than a quarter of an inch long, occur in enormous swarms, sucking 
the sap from small grains, corn, and related plants. 

While permanent control of the pest can be brought about only by 
the destruction of the hibernating adults in their winter quarters, the 
farmer can usually escape with a comparatively small loss if he takes 
steps to stop the bugs in their advance upon his fields. 

The adult chinch-bugs pass the winter in clumps of grass, under fallen 
leaves and rubbish, and wherever protection from the weather may be 
had. In the spring, they fly to fields of wheat, where eggs are laid. The 
young bugs, when hatched, suck the sap from the young wheat plants, 
causing serious losses in the wheat itself. After the wheat begins to 
ripen, the bugs start out on foot to reach corn fields, often almost 
covering the ground, so great are their numbers. They finally climb up 
into the corn, attacking the fresh, green corn plants as they come to 
them and quickly destroying them. The bugs then work even more 
deeply into the fields, until there is no hope for the crop. Here a new 
generation of bugs is produced, the adults of which pass the winter in 
grass and rubbish, as did the first ones noted. 

The greatest damage in Michigan is done when the bugs attack corn. 
I f the owner can stop the progress 0 f th e bugs before the corn crop is 
attacked, or at least before they get beyond the first few rows , he can 
usually avoid serious damage. Only a few of th e bugs of th e summer 
generation fly, the swarms traveling on foot to invad e the corn, and, 
therefore, a barrier placed between the grain fields and the growing 
corn serves to protect the corn for th e tim e being. 

Various type s of barriers are used ill chinch-bug infested regions, but 
the one most successful under Michigan conditions seems to be the one 
used extensively during the invasion of ]922, and uescribed as follows: 

First- Drag a weighted plank, 10 or 12 inch es in width, lengthwise 
across the line of advance. This forms a smooth path on which to lay 
tar. If the chinch-bugs have advanced into the corn, it is well to lay 
out the path a few rows ahead of th e line of infestation. 

Second- In the center of the path dig a series of post -holes 12 inches 
deep and 20 to 30 feet apart. Be sure to bevel the rims of the hole s. 

Third- Lay down a line of tar about an inch ill width on the side o f 
the path farthest from the advancing bugs, being sure that it touch es 
the rim of each hole . As the bugs advance to the tar line they will not 
cross, but will travel along parallel to it ill an effort to find a place tn 
pas s over. As they reach the holes, they pass over th e rim s and fall 
to the bottom. 

Fourth- In the bottom of each hole place about two inches of hy
dratedlime, and dust it around the sides about half way up. The insects, 
falling in the lime .. cover themselve s with the dust and soon suffoca te. 
Visit the holes once a day and stir the lime. When the insects are 
numerous, one should clean out the holes and renew the lime every 
three or four days-or oftener , as the cas e may demand. 
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Dust Mulch Control of Chinch-bug

The <lust urulch barricr is a conrplctc barrier to the migrating chinch-
bug where the soil is dry ancl sancly. If there is any great amottnt of
clay with the sancl, the soil forms clods and rvill not become fine enough
to be of nse.

Select the location where yorl are to construct the mulch barrier,
figuring on a path six or seven feet in width.

When the time of migration approaches, plorv a cleep furrorv ciolvn the
center of the path, throrving the earth torvarcl the insects. Plolv back
in the same furrolv, throlving the earth away fronr the insects. Procure
a log about 72 or 16 inches in diarneter and about five or six feet long.
Hook a team to the 1og and clrag it back ancl forth in the furrorv. 'fhis
rubs up the lumps and keeps the sancl loose and soft. 'lhe bugs rvill fall
into the trench but cannot cralvl out.

Where the soil is well driecl out ancl easy to keep pulverized, it rvill
require dragging only about trvice daily. This daily dragging rvill kill
any bugs in the trench.

Destruction of the hibernating adults in their r,vinter quarters can be
accomplished most easily by fire. 'fhe bugs hide ar,vay in grass tussocks.
under fallen leaves, in brush piles, uncler shocks of corn, and, in fact, iu
any place where shelter fronr too suclclen freezing ancl tharving rnay be
hacl. It is not really the lorv temperature that kills thenr, but alternate
freezing ancl thar,ving, together rvith the rnoist conditions. Moisture
rlrrring the srrnrnrer is very unfavorable to the creatrlres.

HESSIAN.FLY

( P ltyt o fltag a de strwct or )
The Hessian-fly attacks u'heat prin-rarily, lrnt it rvorks also ir-r u'inter-

barley, r1'e, ancl solrlc g'rasses.
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fi11 poorl1.. It liills sonrer lrlrtttts in autunrtt anti n,itrter.
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Dust Mulch Control Qf Chinch-bug 

The dust mulch barricr is a completc barrier to the migrating chinch
buo' where thc so il is dry and sanely. If there is any great amount o[ 
cla~ with the sand, the so il forms clods and w ill not become fine enough 
to be of u se. . 

Select the location where yo u are t o construct th e mulch barner, 
flo"urin o" on a path six or seven feet in w idth. 
bWhe~ the time of migrat ion approaches, plow a de~p furrow down the 

center of the path, throwing the earth t oward the 111S~ct S. Plow back 
in the same furrow, throwing the earth away from the 111 se~ts. Procure 
a log about 12 or 16 inches in diaI:leter and about fi.ve or SIX feet l?~n f?" ' 
Hook a team to the 100' and drao" It back and forth 111 the furrow. I h1 S 

rubs up the lumps and l<:eeps theb sand loose and soft. The bugs will fall 
into the trench but cannot crawl out . . . . 

Where the so il is well dri ed out and easy to keep pulverIzed, It wJll 
require dragging only abo ut twice daily. This daily dragging will kill 
any bugs in the t rench.. ... 

Destruction of the hibernat111 0 ' adults 111 thcIr w111ter quarters can be 
accomplished most eas ily by firt The bugs hide away in grass. tussocl~s, 
under fallen lea vcs, in brush piles, under shock ~ of corn, and; 111 fact , 111 

any place w h ere shelter from too sudden freezl11.g and thawmg may be 
had . It is not really the low temperature that. k111 s th ~ l1~, but a lt~rllat e 
freez in g and thawing, together with the mOlst co nd1tlOll s. M olsture 
dl1rin g thc Sl11l11n Cr is vcry unfavorable to t he creatures. 

HESSIAN-FL Y 

(Phytoplwga destructor) 

The Hessian-fly attacks wheat primarily, hut it work s also in wintcr
barley, rye, and so m c g rasses. 

Tt causes s tra\V to lodgc just hefore harv('st, and also causes head s to 
flll poor ly. It kill s S() 1l1 e.' plants ill autU1lln and winter. 
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Life Histo,ry: Thcre tnay bc lna1ry gencrations, lrut tu'o of thenr are
oI tnorc inrportauce thau the othcrs to urhcat gro\\'ers. The fly passes
thc rvintcr as a larva inside its pupa-
ritttn (flaxseecl), rvhich is tuckcd in hc-
trveen the leaf-shcaths just al;ove thc
root. In spring the larvac, pupatc antl
finally procluce aclults, rvhich lay redclish
eggs or1 the leaves of the cleveloping
u'heat plants. Maggots from these eggs
u'ork clorvn insicle thc leaf -sheaths,
trsrrally altove the ltottoru node, ancl
thcrc scrape the plant tissue and feed
on thc jtricc ancl scrapings, causing a
rvc:rkctring of the strarv ancl interfering
n,ith the clevclopnrent of tlie head. If
scveral nraggots are packcd closcly to-
gcthcr, thcir puparia (flaxseccls) ulay
so cle{orm the strarv as to cause the
plant to loclge rvhen the filling head bc-
conlcs heavy just bcfore harvcst.

During srlrrmer, a varying numbei'
o{ e'cnerations is proclucccl, so that there
nray be an abunclance of aclult rvingcd
fctnalc flics cluring the anttlnrn, rcacly to
lny cggs on the lcavcs of the yorlng
plauts. It is the crop of larvac fronr this crop of eggs that passes thc
rvinter in thc r,vintcr puparia. 'l'hi.s pcst is at tinrcs kcpt unclcr control
lty parasites, rvhile at other times thc parasitcs fail to control it. 'fhc
lly thrives at a temperature lou'er than that recltrired by the parasitcs,
attd so a colcl, r,vet spring givcs thc fly a partial inrnrtrnity from its
tratural enemy, rcsulting in a "bad fly ycar" if thc pests were at all
plentiful to begin rvith.

Control,: Therc colncs a tinre cach ).c:rr, rrstrally in Scptenrbcr, after
rvhich t1o eggs arc laicl. lf n.c cArl so tirrre orrr scccling thrrt thc plants
u'ill not be in srrital;lc con<lition Ior rcccivirrg thc cggs rrntil a{ter the
flics are through, \\,e escrzrl)c thc 11y :rltogcthcr. 'fhis critical tinrc is
called tl-re "fly-frec clatc,";rlrd varics u'ith cach scasolr. It is, hou'cver,
possiltle to cotnpute thc rclative tinrc lrctn'ccrr rliffcrent parts of the
State and to basc tlic tinre for sou'ilre' ()1r thc zrvcragc tinre obscrved
rlrrring a periocl ol 25 ycars ovcr thc cntirc Urritc<l Statcs. 'fhis stucly
is l;asecl or1 all invcstigation nraclc lry Dr. A. D. IJopkins, of the U. S.
IJtrreatr of Entomology.

The f)cpartment of Entorrrc,krgy of thc \{ichigan Statc Collegc is glad
to conrputc thc clatc on rcclucst for :rrry locality in the State. It is an
approxitnatc zrver:rgc cltrtc, corrcctctl to tlre lrcst of otrr ability for lati-
tuile, longitucle, aliittrdc, char;rctcr of soil, ancl thc inflrrence of large
lrodics oI rvatcr.

Fig. 61. Hessian-fly. Flaxseeds
in young wheat, enlarged.
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Life History : There may be many generations, 1)11t two of them are 
uf more importance than the others to wheat growers. "rhe fly passes 
the winter as a larva inside its pupa
rium (flaxseed), which is tucked in be
tween the leaf-sheaths just above the 
root. In spring the larvae, pupate and 
finally produce adult, which lay reddish 
eggs on the leaves of the developing 
wheat plants. Maggots from the e eggs 
work down inside the leaf-sheaths, 
usually above the bottom node, and 
there scrape the plant tissue and feed 
on the juice and scrapings, causing a 
weakening of the straw and interfering 
with the development of the head. If 
several maggots are packed closely to
gether, their puparia (flaxseeds) may 
so deform the straw as to cause the 
plant to lodge when the filling head be
comes heavy just before harvest. 

During summer, a varying number 
of generations is produced, so that there 
lllay be an abundance of adult winged Fig. 61. Hessian-fly. Flaxseeds 
female flies during the autumn, ready to in young wheat, enlarged. 
lay eggs on the leaves of the young 
plants. It is the crop of larvae from this crop of eggs that passes the 
winter in the winter puparia. Thi pest is at times kept under control 
by parasites, while at other times the parasites fail to control it. The 
fly thrives at a temperature lower than that required by the parasites, 
and so a cold, wet spring gives the fly a partial immunity from its 
natural enemy, resulting in a "bad fly year" if the pests were at all 
plentiful to begin with. 

Control : There comes a time each year, usually in September, after 
which no eggs are laid. If we can so time our seeding that the plants 
,,· ill not be in suitable condition for receiving the cggs until after the 
fl ies are through, we escape the fly altogether. This critical time is 
called the "fly-free date," and varies with each season. It is, hO\\'cver, 
possible to compute the relative time between different parts of the 
State and to base the time for sowing on the average time observed 
during a period of 25 years over the entire United States. 'I'his study 
is based on an investigation made by Dr. A. D. Hopkins, of the U. S. 
Bureau of Entomology. 

The Department of Entomology o[ the 1\1ichigan State College is glad 
to compute the date 011 request for allY locality in the State. It is an 
approximate average date, corrected to the hest o[ our ability [or lati
tude, longitude, alti t ude, character o[ soil, and the influence of large 
bodies of water. 
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'I'he computed dates for the sorving of fall u'heat for Michigan by
counties are as follorvs:

CO]\{MON T'ES]'S (

County

ili;
Iosco. .

Isabella. . . .

Jaekson.. . . .

Kalamazoo

Kent......

Lapeer

Leelanau.

Livingston

lrru"o*n- 
-.:. - 

l-

lr^"i.t"- 

- 

- 

-

l\Iecosla

N{idland

Nlissaukee.... . .

County

Alcona

Benzie. . . .

Rerrien

Branch

clrlff"- - 

- 

- 
- 

- - 
- 

-.
Cass. .

Charlevoix

Altitude
above sea
Ievel, feet

--- 600--
I .000

Dates
of seeding as

computed

S"pt. l0-r0 
*

Sept. 6-16

600
800

600
800

600
800

600
800

600
800

Sept. 20-30
Sept. l8-28

Sept. 9-19
Sept. 7-17

S"pt" lO40
Sept. 4-74

800

600
700

Sept. 18-28
Sept. 16-26

S"ptJ4-% -
Sept.13-23

sil 1616 -
Sept. 14-24

Sept.13-23
Sept. 1 1-2 1

Sept. 23-Oct. 2
Sept. 21-Oct. I

Sept. 19-29
Serrt.18-28

Clare

Sept. 8-18
Sept. 4-74

Sept. 12-22
Sept. 8-18

| ,100 | Sept. 6-16
I,200 | Sept. .5-15

Sept.19-29
Sept.77-27

S"pt. ,r-O.tJ
Sept. 19-29

S"pt" ?-l?
Sept. 3-13

Sept. l7-27
Sept.16-26

SepI. 12-22
Sept. 9-19

Sepl,. 12-22
Sept. 8-18

Seet" 15-%
Sept. 14-24

Sept. 19-29
Sept. 16-26

S"ptl3-r3
Sept.11-21

Sept. 17-27
Sept. 16-26

Nlonroe

700
800

600
I ,000

Sept. 17-27
Sept. 16-26

Crawford......

Emmet. . . . 600 | Sept. 8-18
I,000 | Sept. 4-t4

600 | Sept. 17-27
800 | Sept. 15-25

700
I ,000

Nlontmorency. .

Genesee

Nlrrskegon... ..

Newaygo.

700
800

800
900

0ceana
900

I ,200

600
800

Ogemaw. . .

C)sceola. ....
Ingham
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The computed dates for the SO\V llJ g of fall wheat for .Michigan by 
counties are as follows: 

-- --------

Altitude Dates 
County <tbove sea of seeding as 

level , feet computeo 

Akona ... . .................................................. . 600 Sept. 10-20 
1 ,000 Sept. 6-16 

Allegan .. ... .. ... ...... . ... .. ............ . ... ... .. .. .. .... .. . 600 Sept . 20-30 
800 Sept. 18-28 

Alpena ..... . . . .... .. . ... . . .. ............. ........ . 600 Sept . 9-19 
800 Sept. 7-17 

Antrim . .................... . ...... .. .. .. ............. . ... . . . 600 Sept. 10-20 
1,200 Sept. 4-14 

Arenac . ........... ........ . ..... .... ... . ...... . ... ... .. . .... . 600 Sept . 13-2~ 
800 Sept . 11-21 

Barry ............. .... . ............. . .. ................ ... .. . 800 Sept. 18-28 
1 ,000 Sept. 16-26 

600 Sept. 14-24 
700 Sept. 13-23 

Bay .......................... . ............ ... .............. . 

600 Sept . 16-26 
800 Sept. 14-24 

Benzie .. .... . ...... .. ........ . .... ....... .. .. .. . ............ . 

Berrien . ........... ................ . . ..................... . . 600 Sept . 23-0ct. 2 
800 Sept. 21-0ct . 1 

- -----
900 Sept. 19-29 

1 ,000 Sept . 18-28 
Bra nch ............. . ...... . . ... .. ................ .. . .. . . . 

800 Sept. 19-29 
1 ,000 Sept. 17-27 

Calhoun . ..................... ... . . ..................... . 

700 Sept. 22-0ct . 2 
1, 000 Sept . 19-29 

Cass . ... ...... ..... .... ... ............................. .. . .. . 

800 Sept. 7-17 
1 ,200 Sept . 3-13 

Charlevo ix . ........................... . ........ .. ....... . .. . . 

600 Sept . 8-18 
1,000 Sept . 4-14 

Cheboygan .. ................. ..... .. . ..... .. ......... ... . . .. . 

800 Sept . 12-22 
1 , 200 Sept. 8-18 

Clare ......................... . .. .......................... . 

C linton ....... ...... ..... .... ......................... . . .. .. . 700 Sept . 17-27 
800 Sept. 16-26 

C rawford . ... . . ........ .. ............................. ... .... . 1 , 100 Sept . 6-16 
1 ,200 Sept . 5-15 

Eaton ....... .... ........................ . ...... .. ....... . .. . 800 Sept . 17-27 
000 Sept . 16-26 

Emmet ............ . ..... . 600 Sept . 8-18 
1 , 000 Sept . 4-14 

Genesee ....... . ..... .. . . . .... . . . ... . . ... .. .. ... . .. ...... .... . 600 Sept . 17-27 
800 Sept. 15-25 

G ladwin ................ . .... . .............. .. ... .. .... .. .. . . 700 Sept. 12-22 
1 ,000 Sept. 9-19 

Grano Traverse ........... . ..... .. ............ . .............. . 600 Sept. 12-22 
1 , 000 Sept. 8-18 

Gratiot ............ . ................... .... .... . .. . ...... . . . . 700 Sept . 15-25 
800 Sept . 14-24 

Hillsdale .... .. . ......... ... .......... . 900 Sept . 19-29 
1 , 200 Sept . 16-26 

Huron ...... . . . ..... ..... . 600 Sept . 13-23 
800 Sept . 11-21 

Ingham . .. ........................... ... .... ... .. . .. . 800 Sept. 17-27 
900 Sept. 16-26 

CO MMON PESTS ( 

County 

Ionia .. . . .......... . 

losco .. 

I sabella . 

J ad <so n .. 

Kalamazoo .. 

K alkaska .... . . . . 

Kent ... .... ... . 

LaJ<e . .......... .. .... . 

Lapeer . .. . .. . ........ . .. ........... . 

Leelanau ... .... .. . 

Lena wee ................ .... . . . . 

Livingston .. ... . 

l\lacomb ............. .. ... . . ... . 

Manistee ........................ . 

IVlason .. . ....... . ............ .. . 

l\-lecosta .......... . ....... . ... ...... . 

1\1idland . .. ...... . . ... . . .. .. ..... .. . . 

1\1 issaukee .............. . 

l\lonroe . 

Montcalm .. .... ....... . 

Montmorency . .. .. . ...... . 

1\1 Ils]<egon . . ... . 

NewfLygo ..... 

Oakland . .. .. . 

Oceana . ... 

Ogemaw .... 

Osceola ... . .. . 
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County
Altitude

above sea
level, feet

800
900

600
1 ,000

700
I ,000

Dates
of seeding as

computed

Sept. 16-26
Sept. 15-25

Sept. 11-21
Sept. 7-17

Sept. 14-24
Sept. I 1-2 1

Sept. 16-26

Sept. 20-30
Sept. 17-27 

-.Sept. 1l-21
Sept. 5-15

Sept. 13-23

J""!_i tt_*
Sept. l5-25
Sept. 14-24

Ionia.

Isabella

Kalamazoo

1 ,000

700
I,000

600
I,200

600
800

900
I ,000

600
700

000
400

600
700

600
800

700
800

600
900

Seot.18-28
sebt. 16-26

Sept.
Sept.

Sept. 2l-Oct. I
Sept. 18-28

;"ptr6-16
Sept. 15-25

lL-21
8-18

Sept. 18-28
Sept. 14-24

600
I ,000

Sept. 13-23
Sept. 9-19

Sept. 15-25
Sept. 13-23 

-
Sept.12-22
Sept.11-21

Sept. 15-25
Sept. l4-24

;"pt. ,1,
Sept. 5-15 _
Sept. 2l-Oct. 1

Sept. 20-30

Sept. 15-25
Sept. 14-24

Sept. 7-17
Sept. 3-13

800
900

Sept. I8-28
Sept.16-26

600
800

800
1 ,200

800
1 ,200

700
1 ,200

Sept. 15-25
Sept. 10-20

Sept.16-26
Sept. 12-22

Livingston. . .

tr{acomb.

Mason.

Nlonroe

Montcalm..
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Altitude Dates 
County above sea of seeding as 

level, feet computed 

Ionia . . . . .......... ... . .... .. .................... ..... . . 800 Sept. 16-26 
000 Sept. 15-25 

losco ... .. . ..... . .... . .. . .. . ... .. ... . ..... . ... . .... . 600 Sept. 11 -21 
J ,000 Sept . 7-17 

-----------_. 
Isabella .......... . ...... . . . .... . ... . . . 700 Sept . 14-24 

J ,000 Sept. 11-21 

Jackson . 1,000 Sept. 16-26 

Kalamazoo. 700 Sept . 20-30 
J , 000 Sept . 17-27 

Kalkaska ....... . 600 Sept . 11 -21 
1 , 200 Sept. 5-15 

Kent ..... . .. . . . 600 Sept . 18-28 
800 Sept . 16-26 

Lake .......... ... ....... . ............... .. ................. . 800 Sept . 13-23 
1 , 200 Sept . 9-19 

--------------
Lapeer . ...... . .. .. . .................. .... .... . . ......... . ... . 700 Sept . J 5-25 

800 Sept. 14-24 

Leelanau .. . ....... ... . .. .... . .. . . ... ........... .. . . . .. .. ... . 600 Sept. 11-21 
000 Sept. 8-18 

Lenawee .. . ............ . . .. . . . . ............ . . . .... .. ........ . 700 Sept. 21-0ct . 1 
1 , 000 aept . 18-28 

Livingston . . .... . ... .. .. ............ ...... .. .. . .... ........ . 000 Sept . 16-26 
L , 000 Sept . 15-25 

l\lacomb ..................... . .... . ....... . .. . ..... . ........ . 600 Sept . 18-28 
1,000 Sept. 14-24 

1\1 anistee . .... .. ............................................ . . 600 Sept . 13-23 
] ,000 Sept . 9-19 

l\1ason .. .. . . . ........................ . . . .................... . 600 Sept . 15-25 
800 Sept . 13-23 

IH ecosta ....... ... .. .... . .... . .............................. . 900 Sept . 12-22 
1,000 Sept. 11-21 

l\'lidland . . ........ . .. ..... ...... .. . . . . . .. . . .. .. . . ..... .... .. . 600 Bept . 15-25 
700 Sept . 14-24 

-------
Missaukee ....... . . .. . .... . . . . .. .. .. .. .... .. . . ....... .. ..... . 1 .000 Sept . 9- HI 

1.400 Sept. 5-15 

Monroe .... ... . . ........ ....... ..... . . 600 Sept. 21 -0ct. 1 
700 Sept. 20-30 

-------. 
1\10ntcalm . . . . . ..... . ... . . . .. . .............................. . . 800 Sept . 15-25 

900 Sept . 14-24 

Montmorency . .. .. 800 Sept,. 7-17 
1.200 Sept. 3-13 

Muskegon .. . .. . ... . 600 Sept . 18-28 
800 Sept . 16-26 

Newaygo . . ..... . ....... . .... . ..... . ..... . ................... . 700 Sept . J .')-2.') 
1.200 Sept. 10-20 

Oakland . . .................... . ... . ......................... . 800 Sept. 16-26 
1.200 Sept. 12-22 

Oceana . . .. . . . . . . .... . 600 Sept . 16-26 
800 Sept. 14-24 

Ogemaw ...... .. . . . .. ...... ..... ........ ....... ····· 1 800 Sept . 10-20 
1,200 Sept . 6-16 

Osceola .. ... . . . .. ..................... . ........... . .... . 1 , 000 Sept . 10-20 
1,600 Sept. 4-14 
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Fig. 62, Wheat joint-norn

finally becomes woody so th
torted and brittle, rvith the 

1

trilxrtecl therein. When thrt
\\roocly strarv break out ancl
fronr the grain by the sieve
r-cveal the larvae or pupae 1'

ing for spring, at rvhich tin
active insects ready to place

]'he effect of these attackl
ing bcrries and to procluce sn
the strarv rvill be found to be
it rvill be missecl by the rea
almost a total loss.

Iiortunately, the grubs tha
are for the most part killed
orrly a fe'uv. The mass of the
the stubltle, ancl ltecause of or
it is not desirable to plorv 1

63. Srvellings nrade

County

Otsego. I r,Ooo
I ,400

Ottawa 600
E00

600
800

Presque Isle.... . .... . . .... .. . . .... . . . . . .. 
I

600
I ,000

600
800

600
800

700
800

600
800

600
800

I)a,tes
of seeding as

computcrl

Scpt. 5-15 _
Sept.6-16
SeJrt. 2-12

Sept. 19-29
Sept. 17-27

SeJrt. S-18
Sept. 6-16

Sept. 7-'17
sept. 

_!_rc -_
Sept. I 6-26
Sept.15-25

I5-25
11-2 1

Sept.16-26

J""!111_
-qept. 2il-Oct. 2
Sept. 2l-Oct. I

Sept. 20-30
Sept.18-28

Seyit. 9-19
Sept. 5-15

Sept. l6-26
Sept. 1ir-25

Sept. 15-25
Sept. 13-213

Sept.
Sept.

SeJrt. 18-28
Serrt. l6-26

600
800 _

JOINT.WORMS OF WHEAT
(H,arurclita tritici)

are vcry stnall, pro(hlce thickenings in the \\rall of thc strarv, u'hich
'fhe joint-rvornrs belong to a grorlp of slnall, wasp-like insccts, the

larvae of r,vhich work in the u'alls or leaf-sheaths of str:irvs, grasscs, zrlr(l
graitls. They all resemble one another more or less and are classerl
together in the genrls Ha,rtnolita. 'I-wo of these species are at timcs
serious pests of grains in the eastern part of the Unitecl States, rvhilc
other species attack grains and grasses elservhere.

Of our two species, the cornmon rvheat joint-rvortn is thc most collt-
nlorl, and at long intervals we may expect attacks by this iusect.

While the rvork of the tvheat joir-rt-lvorrn cliffers very grezrtly frottt
that of the Flessian-fly, the trvo are often confusecl ancl not cliffercnti-
ated in the mincls of growers. The Hessian-fly works betrveeu the truc
strarv ancl the leaf-sl'reath, rvhile the joint-worlll rvorks in thc rvall of
the strarv (not in the ltorc). 'fhcre is only orle g'elleratiou annu;rlly, zlrl(l
the egg is laicl in thc sprillil' just aftcr thc u,heat has lrcgulr to lcngthcrr
out, but before the strarv becomcs at all hardenecl. The grubs, rvhich

Yan IJuren
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Altitude Dates 
County ahove sea, of seeding as 

level, fce t computed 

Oscoda .. ...... . .. .... .... ... ......... .. ....... ....... . . ..... . ] , 000 Sert . 7- ] 7 
1 ,200 Sept.. 5-1 r, 

Otsego . .... . .......... . . ..... ... . . ... ............ . . .. ..... . . . 1 , 000 Sept . 6- 1 (i 
1 ,100 Sept . 2- J2 

Ottawa .... . ..... . .... . . . ... ...................... . ...... . 600 Sept . ] D-2D 
800 f-'ert . 17-27 

Presque Isle . . . . ...... .... ....... .......... .. .. . . .. .. . . 600 Se pt . R- I R 
800 Se r t. 6- 16 

llosco1111TIon .... ... .... . . .. .......... ... . ... ..... .... ... . 1,100 Sert . 7- 17 
1,200 Sert . 6- 16 

Saginaw ... . ... . .......... . ....... . ... . 600 Sept . 16-2(i 
700 Ser t. 15-25 

Sl1nilac. ,' ......... .. . ........ . . : . ...... . .. . . . ... . ........ . 600 Sept. 15-25 
1 , 000 Sept . 11-2 L 

St . C lair . .. . ..... . .................... .. . .. ...... . .. . ....... . 600 Sept . 16-2G 
800 Sep t. 14-21 

S t . Joseph ........................ . . . ..................... . 600 Sept. 2:3-0d . 2 
800 Sept . 21 -0C't, 1 

Shiawassee ..... ........ . .. . .. . ...... . . . ..... . . .. ..... . ... . 700 Sept. 16-26 
800 Sept. 1:,)-25 

Tuscola .... .... . . .... . .... ... ... . .......... . ................ . 600 Sept . 1:)-2:) 
800 Sep t. 13-2:3 

V11Il Buren .. ... ................ . ......... . . . . . ... . .. ... ..... . 600 Sept. 22-0ct, 1 
800 Sep t. 20-;10 

Wash tenaw ......................... . .. . . . . .. .... ... ......... . I ______ I ___ ~ ___ _ 

Wayne ...... ....... . . ... ........ .. ...... .. . .. .. ...... . . . .. ... 1 ____ _ 

800 f-'ept. ] 8-28 
1,000 Sept . 16-26 

600 Sept . 20-::\0 
800 Sept . 18-28 

vVexford .... '. ' .. .. . .. . ..................................... . '1 1,000 Sept . 0-1 D 
1 ,400 Scpt. 5-1.'5 

JOINT-WORMS OF WHEAT 

( Hanna lit a tril1~ci) 

are very small , produce thickenings in the wall of the s tra\V , \\'llich 
The joint-worm s belong to a group of small, wasp-like insects , th e 

larvae of which w ork in the walls or leaf-sheaths of s traw s, grasses, and 
grains. They all r esemble one another more or less and are classed 
together in the genus fla,1'lnalita. Two of these species are at times 
se rious pests of grains in the eastern part of the United States, while 
other species attack grains and grasses e1sev,rhere. 

Of our two specie s, the common wheat joint-worm is the mos t com
mon, and at long intervals we may expect attacks by thi s in sect. 

\iVhi1e the work of the wheat joint-worm differ s very g r eatl y frolll 
that of the H ess ian-fly, the two are often confused and not differenti
ated in the minds of growers. The Hessian-fly works between the true 
straw and the leaf-sheath, while the joint-worm w ork in the wall of 
th e straw (no t in the bore). There is o nly one generation annually, and 
the egg is laid in the spring just after th e wh ea t has hegun io lengthen 
out, but before the st raw becomes at all hardened. The grubs, which 
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Fig. 62. 'Wheat joint -worn 

fi nally becomes woody so til 
tm·t ed and brittle, with the f 
t ri/mtecl therein. When thr( 
woody straw break out and 
f rom the g rain by the sieve 
r eveal the larvae or pupae 1: 
ing for spring, at which tirr 
ac tive insect s ready to place 

The effect of these attack ~ 
in g berries and to produce S11 

the straw will be found to bE 
it will be missed by th e rea 
a lmost a tota110ss. . 

Fortuna tely, the grubs tha 
are for the mo st part killed 
on 1y a few. The mass of the 
the stubble, and because of 01 
it is not desirable to plow 1 

F ig. 63. Swellings made 
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trig. 62. Whcat joirrt-rvornrs.-X,[alc at lcft, fcnralc at right, enlargccl.

firrall_y lrc'corrres \\roo(ly so that short lcngtlis of thc strar,v becorrie dis-
torterl arrd brittlc, rvith the grrrbs lying enrbcclcled in snrall cavities clis-
trilrrrtcrl tliclcin. Whcn threshing tinre collles, these short lerrgths of
\r'oorl;,' strarv lrrcak orrt atr<1 conrc ottt u,ith the grain, to 1re scparate<l
lrorn thc grain by thc sicvcs. Strcli a rvoocly section, ii rvhittlerl, l,ill
t'cvc:rl the larvac or ptll)ac lf ing sirrgly in small cclls or ca.vitic's, u'ait-
irrg for spring, at rvhich timc thc pupae r,vill change to titry, rvaspislt,
ac:tivc insects reacly to placc thc eggs for thc next generation.

l'he cffcct o[ thcse:rttacks is to hincler thc flor,v of sap to tlic grow-
irrg lrcrrics anrl to procltrcc srnall anrl oftetr clistortccl grains. OItcntirncs,
thc stran' u'ill bc forrncl to lre bcnt at a sharp anglc ancl to loclge so that
it u.ill lrc misserl lry thc reapcr, tlie loss varying fronr a slight one to
aitnost a total loss.

Iiortunatcly, thc gnrlrs that go rvith the strarv throtrgli the scparator
arc lor thc rnost part liillccl lry thc cylirrrlers. A fcrv nray escapc, lrttt
r,nly a [eu'. '1he rnass of thc in<livicltr:rls that sttrvivc tlte rvitttcr tkr so itr
tlrc:.strrblrlc, anrl bccarrse cii orrr practicc of startiug clovcr in rvhcat fields
it. is not <lcsiralrlc to plou,the strrblrlc or to burn it. Thercforc, it is

Ilig. 63. Su'cllings rna<1c lry tr,heat joirtt-u'orlns irr slra11', r'rrlargt'rl.
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Fig. 62. Whea t joint-worms.- Mal e a t lef t, female at right , en larged. 

finally becomes woody so that short lengths of the straw become dis
torted and brittle, w ith the grubs lying embedded in small cavities dis
tr ilmted therein. When threshing time comes, these short length s of 
woody straw break out and com e out with the grain, t o be separate< l 
from the g rain by the sieves. Such a woody section, if whittled, will 
reveal the larvae or pupae lying singly in small cells or cavities, wa it
ing for sprin g, at which time the pupae will change t o tiny, wasp ish, 
active in ect s r eady to place the eggs for the next generation. 

The effect of these attacks is t o hinder the fl ow of sap t o the grow
ing berries and to produce small and often di storted grains. Oftentimes, 
the straw w ill be found to be bent at a sharp angle and to lodge so that 
it w ill be missed by the r eaper, the lo ss varying from a slight one to 
a lmost a total loss. 

Fortunately, the g rubs that go with the straw through the separator 
are for th e most part kill ed by the cylinders. A few may escape, but 
only a few. The m ass of the individuals that survive the w inter do so in 
the stubble, and because of onr practice of starting clover in wheat fields 
it is not desirable to plow the stubble or to burn it. Therefore, it is 

Fig. 63. Swellin gs made by wh eat joint-worms ill straw, enlargc<l. 
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recommended that the grain be cut fairly high, and then, after time is
allowed for the rotting of the roots, rake the standing short lengths of
straw constituting the stubble with a side-delivery rake, and burn the
rakings. New fields should be planted at some clistance from infested
stubble, even though, as is well known, the rvinged insects fly quite
freely to a distance of half a mile or lxore.

There are seldom tr,vo years o{ severe loss in succession, since thus
far the parasites, which are usnally plerrtiful, alr,vays seem to dispose of
the joint-worms before it is too late. We n-ray lose heavily for one year,
but if the rnethods above presented are ernployed, the parasites are al-
most certain to help sufficiently to prevent great loss the following year.
The worst feature about a joint-rvorm attack is the fact that it is usually
attributed to the Hessian-fly, arrd, consequently, the rnethods usually
used for the control of the Hessian-fly are cliscreditecl.

WHEAT.SHEATH JOINT-WORM

( H arnoolit a aaginic ola)

This species has beerr recorrletl less f requently tharr the corllnon
rvheat joint-rvorm, although, urrdoul>teclly, the rvork of the trvo species
has o{ten been confrrsecl. Irr the case oI the sheath joint-u,ornr, the seat
of the injtrry is confinerl to the leaf-sheaths, rvhich beconre srvollen ancl
crir-rkled, causing a sharp l-rend in the stetn. 'fhe entire plant suffers

Fig. 64. Work of the less common
vaginicola), also knorvn

but nrore destructive joint-worm (Hanrrolita
as the rvheat-sheath joint-rvornt.
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recommended that the grain be cut fairly high, and then, after time is 
allowed for the rotting of the roots, rake the standing short lengths of 
straw constituting the stubble with a side-delivery rake, and burn the 
rakings. New fields should be planted at some distance from infested 
stubble, even though, as is well known, the winged insects fly quite 
freely to a distance of half a mile or more. 

There are seldom two years of severe loss in succession, since thus 
far the parasites, which are usually plentiful, a lways seem to dispose of 
the joint-worms before it is too late. We may lose heavily for one year, 
but if the methods above presented are employed, the parasites are al 
most certain to help sufficient ly to prevent great loss the following year. 
The worst feature about a joint-worm attack is the fact that it is usually 
attributed to the Hess ian-fly, and,- consequently, the methods usually 
used for the control of the Hessian-fly are discredited. 

WHEAT-SHEATH JOINT-WORM 

(H arm 0 lita vaginicola) 

This species ha s been recorded less frequently than the common 
wheat joint-worm, although, undoubtedly, the work of the two specie s 
has often been confused. In the case of the sheath joint-worm, the seat 
of the injury is confined to the leaf -sheaths, which become swollen and 
crinkled, causing a sharp bend in the stem. The entire plant suffers 

Fig. 64. \Vork of the les s common but more destructive joint -worm (Harmolita 
vaginicola ), also known as th e wheat -sheath joint -worm. 
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rnore seve rel)- f ror-n its attacks than in the case of the colllnloner
species. Often the plants attacked never reach more tl-ran half size, or
'everl lessn ancl the head may be shortened, so that only a ferv kernels
may be producccl, arrcl evell these may be almost entirely abortecl.

Parasites usually keep the rvheat-sheath joint-rvorm in subjection.
No better nrethods of helping out nature are at present knou,n. other
th:irr those recorlrmencled {or the comrrlolr joint-rvorm.

COMMONLY USED INSECTICIDES

BORDEAUX MIXTURE, 4.4.50

(-\claptecl irour the "spraying Calendar," I\'fichigan Special Bulletin 174.)

I)issolr-c iottr pouncls of copper sulphate (b1ue vitrol, bluestone) in
tu'o gallons of hot rvatcr, then dilute rvith rvater to makc 25 gallons or
one-half barrel. Do not use ar1 iron or tin vessel for tl-ris purposc, as the
copper sulphate u'ould destroy it, ancl, ltesidcs this, the iron rvoulcl spoil
the l;ordeAtlx. ,,\ rvooclen pail serves very 'uvell for this purposc. Slake
four porrnds of lump lime or unslaked lime into a thin paste, arrcl adrl
u':rter to nrakc 25 gallons. Pour the slaked lin-re ancl tl're solution of cop-
per-sulphatc together into a third barrel, and tl-re bordeaux is n-radc. It
shoulcl, hon-ever, bc strained through a brass tvire strainer as it is rttn
into the spraying tank.

1'-or potato leai-hoppcr, usc five pounds of coppcr sulphate, arrcl seven
ancl one-half pouncls of lnmp lime instead of thc fotrr pourrds of each
rec()nlllrenclecl for the stanclard rnixture.

r\ larger or snraller anronnt of tl-re bordeaux can bc preparcd eclualll-
u'ell br- nraint:rining the salne proportions. Do t'rot tnix the chenricals
ancl thcn cliltrte, arrrl do not pour either the coppcr sttlphzrte into the lir-ne
or the linre into the coppcr sulphate;but pour them together irrto a
third container. or clip out alternately {rom thc copl-rer sulphate barrcl
arrd irom the linre into the mixing barrel.

Iri c:isc rrnslake<l linre is not to lre hacl, o11e carl use six pottnds of
hr-clratecl lirnc in place oI tl're four pouncls of the forrler.

PARIS.GREEN

I'zrris-grcen (aceto-arsenite of copper) is a stomach poison, formcrly
uscd alnrost cxclusivell. against cherving insects. It has becrr rcplacecl
largel_r- bv arscnatc oi leacl in orcharcl \rrork, because it cannot bc rnixecl
u'ith linre sulirhur ancl because it is less sa{e to the plants uncler all con-
clitions. Paris-.gree11 occrlrs as rorrnclecl noclules ancl is not in tlie fonn
oi a fine pt'ru'cle r. 'lhese noclules are heavy ancl are easily s.ashecl off by
rains. liurthcrnrorc, thel' clrop off tl-re plants rvheu spraying is corrtirittecl
to thc point of clripping.

r\ sprar-ing oi paris-grcen shorrlcl be pttt on in a fitre, fog-like fonn,
anrl the sprar,in., shoukl be stopped short of the <lrippir-rg poir-rt. On
pr,rtatoes. eight oulrces to 50 gallons of u'ater or of borcleaux is ttsecl,
but onc nrrrst l'rc carcfrrl to stop sprar-iug beforc the plarits clrip. or nralr\-
ot- thc larg-e. hc':rr-_r- particles of poisott u'ill clrop off.
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more ~ e \" e rely from its attacks than in the case of the commoner 
pecies. Often the plants attacked never reach more than half size, or 

,even les , and the head may be shortened, so that only a few kernels 
may be produced, and even these may be almost entirely aborted. 

Parasite usually keep the wheat-sheath joint-worm in subjection. 
No better methods of h elping out nature are at present known , other 
than those recommended for the common joint-worm. 

COMMONLY USED INSECTICIDES 

BORDEAUX MIXTURE, 4-4-50 

C-\daptecl from the "Spraying Calendar," l\1ichigan Special Bulletin 174.) 

Dissoh"e four pound, of copper sulphate (blue vitrol, bluestone) in 
h\"o gallons of hot water, then dilute with water to make 25 gallons or 
o ne-halt barrel. Do not use an iron or tin vessel for this purpose, as the 
copper ulphate would destroy it , and, besides this, the iron would spoil 
the bordeaux. 1\ \\'ooden pail serves very well for this purpose. Slake 
four pounds of lump lime or unslaked lime into a thin paste, and add 
\\"ater to make 25 ga llo ns. Pour the slaked lime and the solution of cop
per-sulphate together into a third barrel, and the bordeaux is made. It 
. hould , however, be stra in ed through a brass wire strainer as it is run 
in to the spraying tank. 

F o r potato leaf-hopper, usc five pounds of copper sulphate, and seven 
and one-half pounds of lump lim e instead of the four pounds of each 
rec()11lll1ended for the standard mixture. 

A larger or small er amount of the bordeaux can be prepared equally 
\\"ell by maintaining the same proportions. Do not mix the chemicals 
and then d ilute, and do not pour either the copper sulphate into the lime 
or the lime into the copper sulphat e; but pour them together into a 
third conta iner , or dip out a lt ernately from the copper ulphate barrel 
and from the lime into the mixing barrel. 

In case un s laked lime is not to be had, one can use 1X pOllnds of 
hydrated lime in p la ce of th e four pounds of the former. 

PARIS-GREEN 

Paris-green (aceto-arsenite of copper) i a stomach poison, formerly 
used almo t exclusively against chewing insects . It has been replaced 
largely by arsenate of lead in orchard work, because it cannot 1)e mixed 
\\'ith lim e ~ u lphur and because it is less safe to the plants under all con
dit ion . Paris-green occurs as rounded nodules and is not in the form 
of a fine pO\\"Cler. These nodules are heavy and are easily washed off by 
rains. Furthermore, they drop off the plants when spraying is continued 
to the point of dripping" 

A praying of paris-green should be put on in a fine, fog-like form. 
and the sprayi ng should be s topped short of the dripping point. On 
potatoes. eight o unces 10 50 gallons of \yater or of 1 ordeaux is used, 
but one must he careful to top praying before the plants drip. or many 
of th e 1J.rge. heayy particles of poi . on \yill drop off. 
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An effective urethod is to mix four ounces of the poison in a hatri
pound of flesliiy slaked hot linre, later stirring the mixture into tire
n'ater or the bordeaux. Much of the dissatisfaction r,vhich follc,lr s tire
rtse of paris-green is clue to tl're use of a coarse spra)'' n-hich carlses
dripping, ancl the conseqtlent loss of the poison. X{ore than the ortiinal r.
agitation is reqr-rired to keep this poison in suspension.

ARSENATE OF LIME

Calciurn arseirate or arsenAte of lime is a u'hite porvcler solllL'\\'hat l c*
sernbling alsenate of lead, bttt costing less ancl having about tu-ice the
killing power per polllrd of the lead compounci. In other u.orcls, in piaces
u'here it is safe to use it at all, a ponncl costs less and g'oes abotrt tu'ice
as far. It is not recolnmencled for general use on fruit-trees. becarrse it
often "burr-Is" the foliage several days after the application. btrt cucurn-
bers, potatoes, cotton, ancl some other plants appear to tolerate the ca1-
cium conrpollncl even better than arscnate of 1eacl.'lhe arsenate of lirne stays in susirension u'ell ancl sticks ri'ell. It is
light euough to rvork satisfactorily in clusts, ancl is to l;e recolrnlenclecl
tuniversaliy for certain purposes.

llost mauufacturers of lead arsenate u'ill supply arsenate cif linre as
u'ell, and the experience of a single season rvill convince anr- potato-
f1ro\\,er or cllcllmber-grou'er of the advantages that lie in the use .rf
the calcium arsenate.

THE FUMIGATION OF STORED GRAINS AND
SEEDS FOR INSECTS

Carbon Disulphide

Ail insect fumigauts u'ork best during warln u'cather. ;\ tenrl,cratrlre
of 70 clegrees l-ahrenheit is desirable, but not absoluteh. lrecessar\-.
\V'hen the temperature falls belorv 60 clegrees liahrer-rheit. 

-the 
f unriei-

tion should be postponed. Furtl-rennore, seecls ancl grains lnrlst be rfr-r
if the oper ation is to be successful-that is, if the insects are to be
killed r,vithout injuring the viability of the seeds.

Before putting the grain into the bins, make sure the latter are ciearr,
and tight. .Sweep out the -bin with a broom and dust-p-an and rerlove
srveepings in some covered receptacle, rvhere they may lte imnrecliatelv
burned. If the srveepings are rnerely throrvn out on the grorrnd. tirere
are sure to be grain beetles, larvae of grain moths, ancl probablr- one
or trvo species of mites left uninjured and rvhich rvill be snre to escape
and find their ways back into the nerv grain.

After tl're bins have been thoroughly dry-cleaned, the1. should be
scrubbed with an old broom and boiling hot lye and rvater. Use about
one pound of ordinary crystal lye, obtained at any grocery store. in each
gallon of boiling water, and rvork this down into the cracks and crevices
if the bin happens to be rnade of rvood, after r,vhich line the insicie of
the bin, not only the floor but the sides as rvell, rvith several tl"ricknesses
of nervspapers overlapped at the edges and held in place u,ittrl tacks.
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An effective method is to mix four ounces of the poison in , half 
pound of freshly slaked hot lime, later stirring the mixtu re into the 
,,"ater or the bordeaux. IVluch of the d issatisfaction which fo11o\vs the 
use of paris-green is clue to the use of a coarse spray \yhich causes 
dripping, and the consequent loss of the poison. 1\10re than the o rdinary 
agitation is required to keep th is poison in suspension. 

ARSENATE OF LIME 

Calcium arsenate or arsenate of lime is a white powder some\yhat re
sembling arsenate of lead, but costing less and having about t\\"ice the 
killing power per pound of the lead compound. In other \\"orcls. in places 
where it is safe to use it at all, a pound costs less and goes about twice 
as fa r. It is not recommended for general use on fru it-trees. because it 
of ten "burns" the foliage several days after the application. but cncum
bers, potatoes, cotton, and some other plants appear to tolerate the cal
cium compound even better than arsenate of lead. 

The arsenate of lime stays in suspension well and stick s \\"ell. It is 
light enough t o work satisfactorily in dusts, and is to be r ecommended 
universally for ce rtain purposes. 

.Most manufacturers of lead arsenate will supply arsenate of lime a s 
\ye ll , and the experi ence of a s ingle season will convince an:" potato
g rowe r or cucumber-grower of the advantages that lie in th e us e of 
the calcium a r senate. 

THE FUMIGATION OF STORED GRAINS AND 
SEEDS FOR INSECTS 

Carbon Disulphide 

All insect fumigants work best during warm weather. A tell1p erature 
of 70 degrees Fahrenheit is desirable, but not absolutely necessary. 
\l\1hen the temperature falls below 60 degrees Fahrenheit , the fumiga
tion should be postponed. Furthermore, seeds and grains must be dry 
if the operation is to be successful- that is, if the insect s are to be 
killed without in jur ing the viability of the seeds. 

Before putting the grain into the b ins, make sure the latter are clean 
and tight. Sweep out the bin with a broom and dust-pan and r emove 
sweepings in some covered receptacle, where they may be immediately 
burned. If the sweepings are merely thrown out on the ground. there 
a r e sure to be grain beetles, larvae of grain moths, and probably one 
or two species of mites left uninjured and which will be su re t o escape 
and find their ways back in to the new grain. 

After the bins have been thoroughly dry-cleaned, they should be 
scrubbed with an old broom and boiling hot lye and water. Use about 
one pound of ord inary crystal lye, obtained a t any g r oce r y store, in each 
gallon of boiling wa t er, and wor k this down int o t he cracks and crevices 
if the bin happens to be made of \ivood, after which line the inside of 
the bin, not only the floor but the sides as well, with several thicknesses 
of newspapers overlapped at the edges and held in place \vith tacks. 
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Never place ns11, grsin npon old grain or in the close vicinitv of ultl
grain if it is possible to avoicl doing so.- l,Ieasure the insicle of the bin, counting in tire "air-space" above the
grain and allorving one and one-half pounds avoirdupois for eacl'r iOC

cul,ric feet of space. If it becornes necessary to fumigate at a ter.lrpel-
ature lon'er thhn that stated, then the dose must be iucreasecl. \Ioist
seeds absorl; thc S'zS, ancl the clanger of injuring their geruriuative
po\\'ers increases u'ith their tnoisture content.- After the bins are made tight, arrange for covering the top. Stlc,c'th
off the grain ancl, if rvooden covers are lacking, then co\rer s'ith tu-o or
three tliicknesses of blankets rvith newspapers placed ltetn'eeu thetn.
Lift rlp tl-re ltlankets here ancl there ancl pour the carbon clisulpiricie,
n-liich is an evil-smelling liquid, clirectly on the grain.

Ii the bin is more than for,ir feet cleep, it is u'eli to thrust a goocl-sizecl
gas pipe riou,n into the grain and to pour some of the liciuid tl'rrc,rtgir
it-rls pipc in orclcr to get it dorvn near the bottom of the bin. 

- 
Replace

thc cbiering blankets ancl paper, close up the place ancl leave. TItc ttttttcs
f ront, cctrboh disulphidc arc f oisortorls if breatlrcd. Tltcy orc also c:'trctttcly
"r.t'f,losiz;a if iqnitid They kiil humans just as readily as iusects. Further-
lnore. tl-re'insuralrce in solne companies laltses cluring the operati,'rn.
After 48 irorrrs, one calr nncover the bin ancl air tl-roroughlr'. e\:ell
shoveiiing over thc grain so that the gas at the bottorn lxay esc-ape. Do
the u,or k in the clar.-time ancl keep all fire away f rom the place f rom the
time the fumigant ls appliecl until several cla1,s afteru,zlrcl u'hen the grain
has becrr'aireii. Even-in electric motor or the spark frotn an electric
light su'itch mav serve to explode thc fntles."Carl,on clisuipi'ricle costs aliout $3.00 a gallon at retail, or abor.tt 25

cents a ponnci iir moderate ciuantities. Larger cluantities calt lte ol-rtainecl
irom the matrufacturer at a lou'er figttre.

'fhe gas from carbon clisulphicle is heavier than air ancl, therefore, it
settlcs iio...u bctu,een the sec?ls. When properly applied, it kil1s most c't
the insects. excepting the eggs. This failure to kill the eggs nla\-11eces-
sitate tl-ie repctiiion bf tl're f umigation after a period of a month cir s r.

Propylene Dichloride and Carbon Tetrachloride

Il-re clevciopment of a chcap fumigating agent, uthich u'oulcl elin-ril-rate
the fire hazarcl alrvays present rvhen using carbott disulphide, has been
the subject of stucl1,' foi years among Entomologists. Such a.fttrligat-
ing agent has lteen recently cleveloped ancl consists of a rrlixtttre of
pt-"op1'T.tre clichlor icle and caibon tetrachloridc. This liquid _nl?y uou' be

puriilasecl at approximately the same cost as c-al_!.o" disulphicle.' \\,Ihen ttsecl iti tlte sams \vay as the latter killing agent, it fornrs a

l-reavy penetrating gas u,hich rvorks much as cloes carbon clisulphide. It
is, horvev"r, tlotl-irrflarnmable and non-explosive, although it is poison-
ous if breathed. Experiments have shorvn that trvo pounds are neces-
sary for each 100 cdbic feet of air space, and ol !1-t9 boiling point is a
littie higher than that of carbon disulphide a slightly higher tempera-
ture is riquirecl. All that has been said about the pre.paratio_n of tl-re bins
ancl the application of tl-re fumigant for carbon clisulphide_ rvill apply
lvhen prop_r'1"ue clichloricle ancl carbon tetracl"rloricle are ttsed.
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1\evcr place ne\\- grain upon o ld grain or in the close vicinity of ul cl 
grain if it is possible to avoid doing so. 

l\leasure the inside of the bin, counting in the "air-space" aboye he 
grain and allowing one and one-half pounds avoirdupois for each 100 
cubic feet of space. If it becomes necessary to fumigate at a temper
ature lower than that stated, then the dose must be increased. ~Ioi ~ t 
seeds absorb the gas, and the danger of injuring their germ in a tive 
pO\\"ers increases with their moisture content. 

After the bins ;].re made tight, arrange for covering the top. 5mo(lth 
off the grain and, if wooden covers are lacking, then cover \\"ith t\\"o or 
three thicknesses of blankets with newspapers placed between them. 
Lift up the blankets here and there and pour the carbon di ulphide, 
\\"hich is an evil-smelling liquid , directly on the grain. 

If the bin is more than four feet deep, it is well to thrust a good-siz ed 
gas pipe clown into the grain and to pour some of the liquid through 
thi pipe in order to get it down near the bottom of the bin. Replace 
the coyering blankets and paper, close up the place and leaye. Tilc f1l/JIes 
from carbo1l disulpliide are poiso11ous if breathed. They arc also cxtremcly 
cxplosi'Z,c if ig1lited. They kill humans just as readily as insects . Furthe-
marC' , the insurance in some companies lapses during the operatinn. 
_,-\f ter 48 honrs, one can uncover the bin and air thoroughly. en'l1 
shovelling oyer the grain so that the gas at the bottom may e cape. Do 
the \\-ork in the day-time and keep all fire away from the place from the 
time the fumigant is applied until several days afterward when the grain 
has heen aireel. Even an electric motor or the spark from an electric 
light s\\" itch may se rve to explode the fumes_ 

Carbon disulphide costs about $3.00 a gallon at retail, or ahout :?5 
cents a pound in moderate quantities. Larger quantities can be obtain ed 
from the manufacturer at a lower figure. 

The gas from carbon dislllphide is heavier than air and, therefo re , it 
settles dO\\"n between the seeds. \Vhen properly applied, it kill s most clf 
the in ects. excepting the eggs. This failure to kill the eggs may nec es 
sitate the repetition of the fumigation after a period of a month or s). 

Propylene Dichloride and Carbon Tetrachloride 

T he development of a cheap fumigating agent, which would eliminate 
the fire hazard al\\"ays present when us ing carbon disulphide, has been 
the subject of study for years among Entomologists. Such a fumigat
ing agent has been recently developed and consists of a mixtur e of 
propylene dichloride and carbon tetrachloride. This liquid may 110\\· be 
purchased at approximately the same cost as carbon disulphide. 

\Vhen used i11 the same way as the latter killing agent, it forms a 
heavy penetrating gas which works much as does carbon d isulphide. It 
is, however, non-inflammable and non-explosive, although it is poison-
0us if breathed. Experiments have shown that two pounds are neces-
ary for each 100 cubic feet of air space, and as the boi ling point i a 

little higher than that of carbon disulphide a slightly higher tempera
ture is required. i\ 11 that has been said about the preparation of the bins 
and the application of the fumigant for carbon disu lphide will apply 
when propylene dichloride and carbon tetrachloride are used. 
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AdelpllOcorus rap'idus ... 0 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 0 000 0 0 0 0 0 0 000 0 0 0 0 00 0 0 0 

Agriotes 1nanCltS " 0 • 0 0 0 0 0 0 0 0 0 0 • 0 0 • 0 • 0 0 0 0 • 0 0 0 • 0 0 0 0 •• 0 0 0 0 0 0 0 0 0 • 

Alfalfa eel-worm 0 0 0 0 0 • 0 0 0 0 0 • 0 0 •• 0 • 0 0 0 0 0 • 0 0 • 0 0 • 0 0 ••• • 0 ••• 0 0 0 0 0 

Alfalfa wee\·il " 0 0 0 0 • • 0 0 0 • 0 0 0 0 0 •• 0 0 • 0 • 0 • •• 0 •••• 0 • 0 0 ••••••• 0 0 0 

A Ilasa tristis .. , 0 • 0 • 0 0 0 0 0 • 0 ••• 0 •• 0 0 •• 0 0 0 0 0 0 0 0 •• • 0 0 • 0 ••• 0 0 0 •• 0 • 

Aphids. 0 ••••••• 0 0 • 0 • • 0 0 0 • • 0 0 •• 0 0 0 ••••••• 0 o. 0 0 . 0 • • 0 •••••••• 0 0 

Aphis gossypii o . 0 0 00 , 0 •• 000 0 0 ••••• 0 0 0 0 0 0 0 0 • 0 0 • 0 0 • 0 0 000 0 • 0 0 0 • 0 

Arnly worn1 0 0 • 0 0 • 0 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 • 0 0 0 0 0 0 0 0 0 • 0 0 0 0 • 0 • 0 

Arsenate of calcium .. 0 0 0 0 0 0 0 0 0 •• 0 0 0 0 0 0 • 0 •• 0 0 0 0 0 •• 0 0 • 0 0 0 0 0 0 0 0 • 0 

Arsenate of lime 0 •• 0 •• 0 0 0 •• • 0 0 •• 0 • 0 0 • 0 0 0 0 0 • 0 • 0 0 0 0 •• 0 0 0 0 • 0 0 0 0 0 

Ash-gray bli ster-beetle .. 0 0 • 0 0 •• 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 • 0 0 0 • 

Asparagus beetle 0 0 • 0 0 • • 0 0 0 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 • 0 0 • 0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 • 

~~lltograP //(7, brass/cac .. 0000 • • 0 0 0 0 0 0 00 0000. 0 0 0 0 0 .0 0 •• 0000. 0 0 00 ' 0 

"Bastard-top" 00000 00 000. 0 0 0 0 0 0 0 0 0 • 0 0 00 00000000000 0000000000 00 

Bean maggot . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 • 0 • 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Bean \,vee\"il o. 0 0 0 0 • 0 , 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •• 0 0 • 0 • 0 0 • 0 0 0 0 0 0 • 0 0 0 0 0 0 0 

Bee-flies 0,. 0 0 • 0 0 • •• 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 • 0 • 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 

Black blister-beetle . 0 0 0 • 0 0 0 ••• 0 0 0 • 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 •• 0 •• • 0 0 0 0 0 0 0 

Blister-beetles .. 0 0 0 • 0 0 • 0 0 0 0 0 0 • 0 0 •• 0 • 0 0 0 ••••• 0 0 0 0 0 0 0 • 0 • 0 0 0 0 0 0 0 

Blisslls lcucoptcrus . 0 • 0 •• 0 0 0 .0000.0 ••••••••• 0 ••• 0 • 0 '0 , 0 0 0 • 0000 

Bombvlids 0 •• 0 • 0 •• 0 • •••• 0 0 • 0 0 • 0 • 0 0 000 0 • 0 0 •• 0 0 0 0 0 •• • 0 .0 0 0 0 0 0 0 0 

J3orde~ux mixture 0 0 0 0 • 0 0 • 0 • 0 0 • 0 • 0 •• 0 0 • 0 • 0 0 • 0 0 0 • 0 0 0 0 •• 0 0 0 • 0 0 0 0 

]3ran bait 0 0 • 0 0 • 0 0 • 0 •• • 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 •• 0 0 0 0 0 0 0 

B rC'vicOI"\IIl C brassicac . 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 • 0 0 0 0 0 0 0 0 • 0 

Cabbage ~ butterfly . 0 • 0 0 0 0 0 0 0 0 • 0 0 •• 0 • • 0 0 • 0 • 0 0 ••• 0 •• 0 0 0 0 •••• 0 0 0 0 0 0 

Cabbage fl ea-beetle o. 0 0 • 0 0 • 0 • 0 0 • 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage-looper 00 0 • 0 • 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 • 0 0 0 0 0 0 0 • 0 

Cabbage-louse o. 0 0 0 0 0 0 • 0 0 0 0 0 0 0 • 0 0 • 0 0 0 • 0 0 0 0 0 o. 0 0 0 ••• 0 0 •• 0 0 0 0 0 0 0 

Cabbage-maggot 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 • 0 0 0 0 0 • 0 0 0 , , 0 • 

Cabbage-maggot on radish 0 0 0 0 • 0 • •• 0 0 • 0 , 0 0 0 0 •• 0 • 0 0 0 0 • • 0 • 0 0 0 0 0 0 0 

Cabbage snakes o . 0 • • 0 0 • 0 0 • 0 0 0 0 • 0 0 0 0 0 • 0 0 0 0 0 0000 0 0 0 00 0 0 0 0 0 0 0 0 0 0 

Cabbage-worms 0 0 0 0 0 0 • • 0 • 0 0 • 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 • • 0 ••••• 0 • • 0 0 0 • 0 

C a/ILll1tla pc1!llcida . 0 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 

Ca rbon disulphide .. 0 • • 0 • • 0 • 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • •• 0 •• 0 0 0 0 0 0 0 

Carrot rust-fly .. 0 0 • 0 0 0 0 0 0 0 • 0 • 0 0 0 0 • 0 0 0 0 0 • 0 0 0 0 • • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ce lery leaf-tier 0 0 • 0 0 • 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , • 0 0 • • 0 • 0 0 0 0 0 •• 0 0 0 0 0 • 0 

Chinch-bug 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 • 0 0 0 • 0 • 0 0 • 0 0 0 0 0 •• 0 0 0 0 0 0 0 

Cirphis 1lflipullcta 00 0 0 0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 • 0 0 0 0 0 , 0 0 

Climbing cut-worm 0 0 0 • 0 0 0 0 0 • 0 • • 0 0 0 • 0 0 0 0 0 0 0 • 0 • 0 • 0 • 0 • 0 0 0 0 0 0 0 0 0 0 

Clo\'er leaf-weevil o. 0 0 •• 0 • 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clm'er root-curc111 io 0 0 0 0 0 0 • 0 • 0 0 • 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clm'er seeel-midge 0 0 0 •• 0 •• 0 • 0 0 • 0 0 0 0 0 • 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 

C lo\'er sitones 00 0 0 0 0 0 0 • 0 0 •• 0 , 0 • 0 0 0 0 ••• 0 • 0 •• 0 0 0 0 0 0 0 0 • 0 0 • 0 0 • 0 0 • 0 

C011lmon stalk-horer 0 0 • 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Corn ear-worm 0 0 • 0 •• • • 0 0 0 0 

Corrosive sublimate .0 0 0 0 0 •• 

Corrosive sublimate, Antidc 
Cotton-boll worm . 0 0 0 • 0 0 •• 

Cotton louse 0 0 0 • 0 0 • 0 • 0 0 0 0 • 

Cramblls 000. 00 ••• 0 0 • • 0 •• 0 

Cnooccris asparagi 0 0 0 0 000000 

Crioccris duod CCimpllllctata 0 

Cucumber-beetle 0 0 0 0 • 0 • • 0 • 

Cut-worms 00 0.0 0 • •• •• 0 o. 0 

Das.,'llcum lcgumil1icola . . 0 • 

Diabrotica vittata 0 • 0 , 0 0 ••• • 

Di mple blemish of beans. 0 • , 

Diso ll)'c /w tria11g1l1aris .... 0 

Dust mulch 0 •• 0 • o •• o •••• • 0 

E mpoasca fabac 0 •••• • 0 0 ••• 

E picauta margiJ1ata . ... ... . 
E picouta PCJ111sj'lval1ica o •••• 

E picou fa vittata .0 0 ••• 0 • 0 • 0 0 

E pi/a elm a corrllpta . . 0 0 • 0 0 0 0 

Eri,r;cron col1adcJ1sc .... . .. . 
E uropean corn-borer ..... 0 • 

Fall armv-worm 0 •••• 0 • •••• 

False-cabbage aphis . .. 0 •• 0 • 

"Fly-free date" . , . 0 • • 0 •• 0 •• 

FOl;r-lined leaf-bug .. .. o •• 0 

F umigation of stored grains 
G rasshopper bait 0 0 0 0 0 ••••• 

G rasshoppers .. . .. 0 • 0 0 • ••• 

Greenhouse leaf-tier 0 •••• 0 • 

Giant slug 0 0 • 0 0 0 •••••••• 0 • 

G ray field slug ... 0 •••••••• 

"Green-bug" ..... .. .. 0 •• 0 • 

Green pea-louse . 0 •• 00 •• • 0 0 

Hair- nake .. . ...... . 
H ar1Jlol ita trit ic i .... 0 0 • 0 • 0 0 

Han nolita vaginico/u 0. 0 ••• 0 

H c1iothis obsolcta o • •••• •••• • 

Hessian-fly 0 0 0 0 0 • 0 • 0 • 0 • • 0 • 

Home-made arsenite of socIa 
Hopper-burn 0 •• 0 •• 0 •• 0 • '0, 

Horse-weed o •• 0 •• 0 •• 0 •• 0 •• 

Hylc11/)ll:a alltiqua o. 0 0 •• 0 ••• 

H )Ilcmyia brassicac . 0 0 • • 0 0 • 

H ,\11('111 'via cili crura " 0 • 0 0 • 0 0 

H~'pcra plf11ctata .. 0 • 0 • 0 0 0 0 

11lhlOia pisi 0 • 0 • • 0 •••• 0 •• 0 • • 

111il1oia solanifolii . .. 0 • 0 0 •• 0 

Tune-beetles .. 0 00000 ••• 000 • • 

'r oint-worms o. 0 0 • 0 •• •• 0 0 0 0 

Lamp'ra alterJ1ata 0 ••• 0 0 • 0 • 0 • 



--

INDE,X 77

Page
55
T6

28
JJ
10
49
)1JJ
+t)
23
66

D

b/-
4.)
I

Corn ear-worm
Corrosive sublimate ..
C-orrosive sublimate,
Cotton-boll worm
Cotton louse
Crutnbus
Crioceris asporagi
C ri o c eris duo d e cintpun c t at a
Cucumber-beetle
Cnt-worms ....
Dasytteut'o tngrrorittittt" " .

Di,obrotica, z,ittato
Dimple blemish of beans . .

D is ony c lta. trian g ularis
Dust mulch
E,nr,poosca f obae
Epicauta nrarginata
E p i c aut a p en ns ylvatti ca
Epicarlta ztittata
Epilachna corrwptLt
Eriget,ott, canadensc . . . .

European corn-borer . . .

Fall army-worm
False-cabbage aphis . . . .

"Flv-free date"
Four-lined leaf-bug
Fumigation of stored grains
Grasshopper bait
Grasshoppers
Greenhouse leaf-tier
Giant slug .

Gray field slug
"Green-bug"
Green pea-louse
Hair-snakes .. .

Honn,olita tritici
Hortn,olita aaginicoltt . "

H cliotlr,is obsoleta
Hessian-fly
Home-macle arsenite of socla
Hopper-burn .

Horse*weecl ..
HSlernyi,a ontiqua
Hylemyia brassicac
Hylem,yia cilicrwra
trIyfera pun.ctata
Illinoia pisi .

Xlli,noia solanif olii .. . .

Tune-beetles ..

.|oint-worms
Lampra olternata

T7

56
'1 1JJ
5S
27

3.5

6

52
63
15
(t7

S

71
I
a
J

20
28
28
57
21

3, 18
70
72

65
1

35
,)

11
15
?R

51
24
34
58
7A
10

INDEX 77 

P aae 
b 

Corn ear-\VOrlU ..... . . ...... ..... ....... ..................... . -5 
Corrosive ublimate ......................................... . . 16 
Corrosive sublimate, Antidote for ............ .. ............. . . 17 
Cotton-boll worn1 ............................. . ........... .. . 56 
Cotton louse ... ....... . . .............. .............. . . ... .. .. . 33 
Cra l7LbllS ...... .. ... .. .. .... .. ..................... . ....... . . :'I 

Crioccris asparagi ............. . ............ . .... ............. . 27 
Crioccr£s duod cciJll pllllctata ........... ......... . ....... . .. .. . . . 'I' _ l 

Cucumber-beetle ....... . . .. .......... . ..... ........ .. . ...... . 33 
Cut-wornl s ....... .... .............. . ...... .. . .. .......... .. . 10 
DOS,,'l /cur{/. IcgU1n£l1ico /u ...... .......... ........... .. ......... . 49 
Diabrotica. v iltata ............ ........ ..... .. ....... , ... . ..... . 33 
D imple blemi sh of bean ............ ... ....................... . 46 
Diso Jl yc /za triallglllaris ' ... , . .... .... ... .......... . ........ . . . . ) .... 

_ .) 

Dust ]11ulch ... . ....................... . ................. .. .. . G6 
Empoasca fabac .............. ... ... . ..... .. ............. . ... . .., -

.).1 

Epica1l ta 1ILargil1ata ..... ' ............... ............. .. , ..... . G 
Epicauta, PCl111sJ'lvallica ................. ...................... . 6 
E p-icau ta v ittata ....... .................. . ...... .. ............ . C) 

E pilacll11a. conupta . ............. , ... ......................... . 43 
Eri,r;croll cal1adcJls(' . ......... . ......... .. . .. . . .......... . ..... . 9 
E uropean corll -bore r .. ............ .. ... ...................... . - ) :'1 _ 

Fall armv-worm . .. ......... . ... , ....... ...... ......... ... ... . (j3 
False-cabbage aphi:; .. ........ ....... , ............... ......... . 15 
"Fly- f ree date" ... .... ........ . ......... . . ... . ..... . .. .. . .... . I'l l 

FOt~r-lined leaf-bug ...... . ................ . .............. , ... . 
F umigation of stored grail1:-; .......... . .. ..................... . I-t-
Grasshopper bai t .. ..... .... ...... ........ . ............... . .. . + 
Gra. shoppe rs .. . .. . ..... ..... .. ......... .................... . 3 
Greenhouse leaf-t ier ......................................... . ~O 
Giant slug ............ , .... ... .. ..... ...... ....... ....... . ... . 2R 
Gray fie ld slug .. .. . ......... . .......... ... . . ........ . ....... . ~( ' 

"Green-bug" .. ... , ...... . ............................ . ...... . SI 
Green pea-lou:)e ..... ...................... .. . ................ . 2+ 
Hair- nake . .. ...... . ..... ..... , ..... ....................... . 3. L' 
Ha}"lllolita tritici ..... .................... .. .. . ............... . 70 
Har71lolita var; in-icola ..................... ...... .. ....... ..... . - ) 

1 -
H cliolhis obsolcta ........................ . . . ................. . :- ~ 

I-Iessian-fly .......... ................... .................... . (i6 
Home-macle arsenite of socIa ............. ..... ....... .. .. . . . .. . 4 
Hopper-burn . .. ....................... .. .................... . 33 
Horse-weed . ........... .............. ................. ... ... . 9 
H)'lcmyia alltiqua ... ....................... .................. . 11 
H J'lcmyia. brassicac .. ........................................ . LS 
H'I.,'lc1n'\'w. cilicntra ........................... . ... ...... ..... . . -" 

.) 

fti)t~;: t~{t~~a.t~. ~ .' .' .' .' : .' .' .' .' : ~ : ~ : : : : : : ~ : : : ~ : : : : : : : : : : : : : : : : : : : : ~l 
24 

Illil101·a. solal1ifoUl: ..... .... . . ...... .... ............... . . ...... . ,)-+ 

Tune-beetles .... ........................ ... . ................. . 
'Toint-worms . . ... . .... .. .. ... . . .. .. ................ . ........ . 

:;8 
i O 

Lampra altcrJwta .... .......... .. .. .......... ... ............. . 10 



78

Lap1t,5,gttl,a frwgiperda "

Ltts p e yre sia nigric an,u
Leaf-bugs . . .

Leptin,otat'sa decenr,lilteata . . .

Liumr agrestis
o'Live-forever"

Lirus co1tc07)ws
Lottgitarsus watcrh,ousei . . . -

INDEX

Lj,siphlebus

Page
63
25

8
37
28
3-t
2{)
l/-
+i.)

21

Rhubarb curculio
Sedunt. purpttrewnL . ..
Siplrcnoplrcra aztenac . .

Sitottes flavescens
Sitones lispidulus
Sod u'eb-worm
Springgrain-aphis...
Squash-bug
Squasl-r-r.ine
Stinlt-bug

borer

"Stop-back"
sttipea .r..,-b.,. t!.irl . . . .

Systentt, blanda
Tarnishecl plant-bug
Tar-paper disks
Tltrips tabaci
To.roftera gratninu,itL . . . . . . .

Triangle flea-beetle
Trveh'e-spotted asparagus-beer
Twice-ground gypsun
Ttlenchus dipsaci
Wlteat-sheath joint-worm . . .

\\'hite grubs
\\''ire-l'l'ornrs . .

LIucrobasis utticolor $
45

9
6
.)
.)
-J
l
.)

3t

46
ri

A)

4\

57
(,

Nfagnesium arsenate
l\Iares-tail . . .

Ilargined blister-beetle . . .

II e lanoplu,s atlanis
h{ e lano plus bilineatus
Il[ elanopltts f euour-rubrurm
A,'l el it t ia sat yrinif ormis
Ilelon louse
XI crnis albicans
Xlexican bean beetle
IIint flea-beetle
X I ir'id ue
II ylaltris obtcctus
II _vlabris l-;sorunt,
Irlorthern grain aphis
Old-iashioned potato-beetle
f)nion-maggot ..
t)rrion-thripr . . .

(-)1-f ins
r'aie striped flea-beetle
t', 1.:ificnta ncbris
) ttlaLl,;na'niteltt
Paper collar
Paris-green . .

Pea moth
Pea-weevil .. .

Pltl5,67sg7tia ferru,galis . .

Pltyllophagn
P kyllelrloaga fuscrl . . . . .

Phyllotreta. vitta.ta
Plrytonontus posticts . . .

P kyt o plru g a d, e strttc t or
Pteris rapoe
Plant-lice
Potato aphid
Potato-beetle .

Potato leaf hoppers .. . . .

Propylene dichloride and

lf

J.)
1E
4-J

;;;;;; i.i'".r.r"'ia"

11

13
3+
22
30
29
10
73
25
43
20
58
60
I7
52
66
19

7
34
.)/)-.))
75
40Psila rosae

Pyra,sta nwbilalis.: : :. : : : : : :.
Rlro palosipltum p seud obrassi cae

52
15

78 INDEX 

Laphyg1lla frugipcrd a ........ . .......... .. ............... .... . 
Laspeyrcsia nigricalZCl ........................................ . 
Leaf-bug . .. ............................................... . 
Leptinotarsa decemlill eata ...... .. ... . ......................... . 
L'il1taJ; agrestis ........... ... . ............................... . 
"Live-fore\'er" ................... . .... ....... . .. . . . . . ....... . 
L 'ixlIs COllcavus ............................................. . 
LOllgitarsus 'lvatcrhousei ...................................... . 
Lysiplilebus ... ........ . . . .. ....... ..... . .................... . 
lvlacro basis unicolor . ......... .... ... ........ . ..... . ......... . 
1\'1 agnesium arsenate . ...... .. ........ . .. .... ........... ...... . 
.l\Iares-tail ........................ .... ... ..... . ..... .. ...... . 
1\Iargined blister-beetle .................. ......... . .. .. ....... . 
ill cla nG plus atlanis .. ............. ............... . ........... . 
Al ela lloplus bilineatus ........................................ . 
/II cia II 0 plus f e1nur -yubrU'J11, ..... ............................... . 
ill ditt ia satyrinifonnis ... . . ..... . . ................ . . . ........ . 
l\Ielon louse ................................................ . 
11/ crlllis albicalls ............................................. . 
1\Iexican bean beetle ......................................... . 
l\lint flea-beetle .. ... ... .... .. . .... .......................... . 
il l ir'ld a e ...... ..... ....... . ...... .............. . ............ . 
ill y labris obtcctus .. . .. . . . .. ... ... .. ......................... . 
illytabris t;.'iOrum ........................................... . 
N orthern grain aphis ............. ............................ . 
O ld-fashioned potato-beetle ...... ................. ... . .. .. .. .. . 
()nion-nlaggot .............................................. . . 
\)llion-thrips .............. . ..... ........... . ..... ...... .. ... . 
()r[,ine ......... .. ................ . .. ... .................... . 
.i 'ale st riped flea-beetle ....................................... . 
J 'f/ .h .'itcll~a llf'bris ............... .. ........................ . .. . 
j lI/)(U/,,,ilUt 1litela ............... .. .. . .. ............ ..... .. ... . 
J:-'aper collar . .. .......... . .............. ........... .. ... . . .. . 
l=>aris-green . ....... ... ... ................................... . 
Pea nloth .................................................. . 
Pea-wee\'il .. . ... . ..... .. ............. ... ..... .. ........ .... . . 
Phlyctaenia ferrugalis ......... ... ............................ . 
Phylloplzaga ............................ .. . ... ........ . ... . . . 
Phyllophaga fusca ............ ........ ................ .. . ... . . 
Phyllotreta vittata ...................... ...... .......... ... .. . 
Pltyto1lomus posticlls ......................................... . 
Phytophaga destructor .. .......... .. ........ ... ...... ........ . 
P'ieris rapae .......... . ....... ..... .. ...... .... ... .. ........ . 
Plant-lice ................................................... . 
Potato aphid ............................................... . 
Potato-beetle . ..... ..................... ..... .... .... ..... .. . . 
Potato leafhoppers ..................... .. ...... ............. . . 
Propylene dichloride and carbon tetrachloride .................... . 
P sila rosae ................................................. . 
P vrausta nubilalis ............ ... ............................ . . 
Rilopalosiplimn pseudobrassicae . . . . ........... . .... . ..... . ..... . 

Page 
63 
25 

8 
37 
28 
3+ 
2~ 
46 
2-+ 
G 

45 
9 
G 
3 
3 
3 

3l 
33 
1;-; 
43 
4G 

8 
42 
43 
57 

() 

11 
13 
3+ 
22 
30 
20 
10 
73 
25 
43 
20 
58 
GO 
17 
5.2 
GG 
lY 
7 

34 
37 
35 
75 
40 
52 
15 

Rhubarb curculio ......... . 
Sedum purp ltreum " .. .... . 
SipllOnopliora avenac ...... . 
Sitolles jiavescells .. .. .... . . 
SitOllCS Ilisp'idu/us ........ . 
Sod web-worm ........... . 
Spring oTain-aphis ........ . 
Squash-bug .............. . 
Squash-yine borer . . ...... . 
Stink-bug .. ...... ... ... . . 
"Stop-back" . .. . ......... . 
Striped cucumber-beetle ... . 
SystfJ/a bla1lda ..... ... .. . . 
Tarnished plant-bug ...... . 
Tar-paper disks .......... . 
Thrips tabaci ............ . 
Toxoptera gra11'LiJlu1n ...... . 
Triangle flea-beetle . ...... . 
Tweh-e-spotted asparagus-bee' 
T wice-ground gypsum .... . 
TyleJiclius dipsaci .. .. ..... . 
'\Vheat-sheath joint-worm .. . 
\Vhite grub ' ............. . 
'\Vire-wonns ............. . 



INDEX

Rhubarb curculio
Sed,um purpwrewnr, . .

Siph,ottoplt,ora aztetne . .

Sitoues flaztescens
Sitones hislt"i.dwlws
Sod web-worm
Springgrain-aphis...
Squash-bug
Squash-vine borer
Stink-bug
"Stop-back"
Striped cucumber-beetle
Systena blanda . .

Tarnished plant-bug
Tar-paper disks
T,trtri,ps tabaci
Toroptera gra,rninwtm . . . . . . .

Triangle flea-beetle
Twelve-spotted asparagus-beetle
Twice-ground gypsum
Tylenclr,us dipsaci
Wheat-sheath j oint-worm
White grubs
trVire-worms

79

Page
29
3+
57
51
50

^_/..< I
I

58
57
30
31
30
9

anJJ
22

9
17
13
57
2i
2t3
aa
JJ
49
72
58
60

I
\T

l

j

I

INDEX 

Rhubarb curculio ........................ . ................... . 
Sedum p1typllreUm ........................................... . 
SipllO'Iloplzora avenac ......................................... . 
Silolles fiavesce1ls ............... .... ...... ................... . 
SitoJl cs his pidulus ........................................... . 
Sod \\'eb-wornl ......... ................................... . . . 

pring grain-aphis ........................................... . 
Squash-bug .. ... .................. .. ..... ............ . ...... . 
Squash-yine borer .... .. ..................................... . 
Stink-bug ......... .... ..................................... . 
"Stop-back" ....................... ..... .......... .......... . 
Striped cucumber-beetle ...................................... . 
Systella blallda ............................ . ................. . 
Tarnished plant-bug ............. ...... . ........ .. . .. .. . .... . . 
1'ar-paper disks ............................................. . 
Thrips tabaci ................. ..................... ....... .. . 
TO.1;optera gr0111illu1JL . . .. ....... .............................. . 
Triangle flea-beetle . ...... .............. ........ . ........... . . 
Twelve-spotted asparagus-beetle ..... . ... . ...... ..... .. . ... .... . 
Twice-ground gypsum ....................................... . 
Tylellchus dipsaci ............................................ . 
,A/heat-sheath joint-worm .... ....... ................ . ......... . 
\\Thite grubs ... ... .. .... .... ..... .......... ................. . 
\\rire-\VOrnlS .... .. ... ....................................... . 

79 

Page 
29 
34 
57 
51 
50 
58 
57 
30 
31 
30 
9 

33 
22 

9 
17 
13 
57 
23 
2S 
33 
49 
72 
53 
60 


