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The 1'1rat consideration in a oontn,-1 problem i• to determine when 

control meaaur&s must be practiced and wb&t f'orma they might take. Thia 

paper dea'la with a study of the eergenee ot Chrysobothria t"emonta Fab. 

i'l'Qm OTerwintenng larrae,. it• perl,od of act.ivity dUrlag the summer, and 

experiments on ita oontr.ol ,mdep Ok:lahan. conditiona. 

!he control experiment•· .are aomewhl.t preUrn1nary in natUN and 

should be· ao recognized. They ehould be oonsiured as a baaia tor further 

work and not aa a c:omp-leted pr-oject • t 

1..4 v?....t-...J..:...L 
The woi-k is discuaaed under •everal aect1ona, into which it easiq · "i 

I ~ 

divide•• such a•, bio,logioal consideration•, toxicity etudiea on adult 

borers, studies on repellent pdnta..,. at.udiea on fumigant paints, and 

~ 1ne,;»'"'- '4µ --~1· 

Indebtedneaa is aclcnow1edged to Dr-. P. A• Fenton or the Oklahoma 

A. & ll. College, Department ot E:ntomol~,gy~ who assigned the writer thia 
... ..,"! 

· problem and gave "Valuable suggestions .and oritioiams; to the Department 

or Horticulture .tor the use o:t their pecan ~f to the Department ot 

Highway• ot tl» State or Okl.ahoma tor t,he. ua• or a pl.an-ting ot tNe•1 

to Mr. J. ». Knull.,. cura:tcw or the muah!l ot the ».parbn.ent ot Zoology 

and Entomology of Ohio State Unlverad.t}' who d.termined aeyeral apeeiea 

of beetl•• J and to 1le.1tara. .La1rrence Bewick,. Abbott Kagan. Jlart-in Kagan,. 

Albert Crain. and Robert Jtaieer f'or their a•ainance 1n the experimental 
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1. 

IBTJ:tODUC!XOH 

!he .t'lat•headed apple tne bo"'r·, · Ch?Y•obothria . f'elJlO'rata Fa.b. • which 

ha become of illcnaaing importance a• an inflect . pest of trees in Okla­

homa.. preaent• a . n.thex- ditf1c:ul.t pnbl•. 1n control.. . The tacts that the 

lana 1• concealed and teed.a under the· bark .of tnea., and the adult 1.e 

very active tend to i':a.vor. the md.n'te:nanoe of the bonl" 1n a peat1f$l!'OUS 

'po•ition. ~he oommon iumu•. flait-hea.cled .apple tree borer. might" tame­

what ai.aleading since the laffae: attuk ·a great number o£ trui t and fore at 

treee. SoM ot the moat ta.vored an •1-.. p11can • nlnut :4md apple. 

Tllo- of the fir.st c.ontrols ~ded 1"91"8 given by Hopkilla ( 6) in 

1890. R• eta.tea tha't tre•h 1'0<ad a.ahea ,apj"ead antaid tn. . root• or the 

tr.ea and raga ea.tura.ted w.1.th .eo1"t *>a.p and plaeed in the oro~chM aotea 

as repell.,.'be in pNVm1ting ovipoaition by th& i':emalea. 

In 192~ l-ov-•tt ( 8,) re~ommended aevual wasma f .or ti. C(!)ntJ"ol of' th• 

nat•headed bo·re~. The .t'irat om conaiated of rook lime• rock ealt_. rice 

paste. powdered caaeln., naphtbal.ene tla1ans and 1111.D~ Crude oa.r'bolio ac14 

co.uld be au"batituted .tor the naphthalene n..&kea in the above prepan.t101i 

U' de«ired,. Am>thfl" .paint. waa giv•n •• eonta!u:tng quick lime,. C&Hin. 

coppel" ault"ate,, . tl.im t1aphthalene. ,and •tei-. 

Pe'tt1t (1!) al*> in 192! liated a borer repellent composed of pota-11 

soap. naphthalene,.- tlour and wat..r. 

In 1936 Jlate (12) l"eatated Love:tt~e. washes at giv•n bl 192!. 

Biaeell (1) in 1'935 :reported that repellent waehe.a et soap am naph• 

thalene painted on .aev1H·a:L timee during t.he ••••on gave no control ot 

beret-• c,n larger trees~ but that wrapa of cloth or pape·r applied to the 



~ot' tM true gaTe good oontawl. 

Furar- and n~ (l) conoluded. in 1937 that whitauh amt .,., ,... 

ptlJ.nte oontatnf.Dg naphthalene tailed to protect the 'tree i;runb bt.tt 

wrappings o-t light. proot papq-• W,N.ppbg pa,-r .. nenpaper. mua11n. am 

bul'lap all pl'!O'W'itd •ti~l'Y' tis'I' ~bg the t~ ot newly t~ 

plarrt.d tr. •• 

lJ1 lft? Bouaw (t) deol;dad tbt.t ~ gava good ooJl'Q'IOl but re-· 

pellat pnpa.ratiou Wifft ill ~ iaefffftiif'e• C. •t.rl.al ot a 

ltquid grafting WU at:iU thOWl4 a littl,t, n,ptllenee 'the· aeoond aea•oa 

after -,plloatton., 

,.,.. f!ollowing PPi~ . ..,_. canied OD •t 11.illa~ dUJ"ing the 

._r of' 1931 ln • el'ton to 4eriN ._ ~ ft.f oontnl .at the tle.t. 

he...S •ppl• tne 11ot"e• undw OklahGDL nndltio.u• Imeatigatiou ._,. 

di'rl.ctN into a9Qftl pha•• :n tel.low&: 

A oont:inuation ot the blologleal couiclcll'&t1ou of Muwell (10) 

incluud reeord• ot adult and. pan.ai'te ._.Jgence tna ·O&g*l ·lute.tea 

-.-rial, &ld oel.ldtlona tor p0,pulat-1on am lite hiatory note•• m4 

cap obHrv&.i:1on• to 4trtentm the etr.t o'f ftptllent• on onpuition 

·ot anct ap,llentNf to the. .aul:t-.. 

Toao·lta' atudle• UJ:Mkr ·-. oon41ticma were unde~ to d:ewt'IIW 

\be ett..t ot pot.son ·•P...,a ou 'both tlelcl eolleoted .and cage -•pd 
be.Uea. 

Pt.14 GpODff ot walml\ and apple outtlng• painted With fttl)ellen~ 

pldJrt8 wa ..- in an .tl'o:rt 1KJ ftnd a paid tb.a.1:: 11bUld pN1er& ft'i-,, 

po•ition by ti. :t..:i.u. 

s ..... ni fampra.t punt p~ttoms __.. tried on inhswd outtinga 

u & ,11.,,. 0:-t a.,..11afl:lbsg ta,. d'f'*Ottvcw•• ot the pn:pal'&'bi·aa in 



killing the borer in the lal"Yal stage. 

Various kinda ot pa.per wraps were applied to newly tranepla.nted 

trees to determine the value of wrapping to prevent injury .trom borera. 

BIOLOOICAL 

Method•• Inteated branches ,and trunks were gathered in the spring 

of 1931 and put in 16-meah aore_en cage• 2 f'•et by 2 feet by 4 teet in 

dimension. Foui- ca.gee •re tilled 1111:h this material 8lld one cage or 

material trom the previous wintert·s colleotion was kept to check on the 

po••1bility or a two-year 11£• eyole. The•• cage• were kept out-s1d• 

where they 110uld ~ exposed to aa ne~ly natural wea'ther condi ti.on• aa 

possible. When eme.rgenc• began in the spring. beetles and parasites 

were nmcrved and recorded de.Uy. 

a.ginzr\ng June i2 tield eolleetione were made anef'tll times 11Hkl.y 

tor tm· remainder of the summi,r to determine the tield population and to 

obtain adults tor cage teata •. These oollect1ons were made in a grove ot 

pecan and black walnut trees trom 16 to 26 feet tall. A white oan'VU 

wu spread under t,he tree and the limb• were then jarred amartly with a 

pole• !he beetle-a were thus knocked dc,wn on the c8llft.e where they could 

be gathe:red up in individual Tiala. Collection, were ma.de beta-en dq• 

light a.nd aunriae aince aoon atter alm!'iae the beetles became active and 

would tty ,ott the canvas or take flight before dropping to the eallft•• 

Emergence Record•• The emergence: record trom ini'eate.d wood collectecl 

in the api-ing of 19&1 u pre-.nted in rable 1 end graphically in Figure 1. 

The tint t.e.tle emerged Jla.y 21.. 11 de.ya later than the pNTi.ous sea.son, 

and the tut Auguet 2., 34: days later than the year ~£ore. with tti. bulk 

o.t .-rgenoe occurring 'betwMn Hay 26 and June 29. !he peak ot emergence 



Table 1.,. Daily Emergence of £.:. temorata f'roa Infested Wood. 19~. 

Cumu• C'Ulll\l-
Bo. of 

0 

lat:1ve Per Cent 11o. ot lati-ve Per c.nt 
Baatlea Bliler- ot Total Beet1e-s :mmtr- ot Total 

Daw Emerged gence Bmllrged. Date Emerged genee: Emeried 
·Jlayll a 2 -0.1 June 19 17 186' 86,2, 

2' 5 'I -o., 20 Z6 1400 ae .• 5 

25 • 11 0.1 %1 28 1428 90 .• 1 . 

26 35 ~6 a.t 22 18 1446 91., 

2'1 25 61 4.4 ZS lO 1456 92,0 

28 61 130 a,.i u 20 1476 ,i.3 

2$· ,1 111 11.2 :2.& 11 1487 ~.o 
so 19 216 1s.e 16 18 1605 96.1 

31 6S i19 11.6 %1 1.3 1518 96.9 

June 1 80 359 22.1 28 12 l .~ !6.:V 

2 65 "2' 2'6.8 %9 12 1542. 97.6 

$ 9S S17 $2 .• 7 ~ t 1544 97.6 

4 52 569 36.0 July 1 4 1548 97.8 

6 50 61:9' 39.l a 1 1549 tn.9 

6 70 689 ,s.a 4 1 1560 98.0 . 
7 84 1'13, 41 .• 9 I: 2 1552 t.8.1 

s 36 809 m..1 a 6 lli58 98.6 

9 " 863 S3.I 1 3 1561 98 .. 'T 

10 34 8tr1 56,l 9 2 l56S 98'!8 

ll 78 to& 61.0 11 3 1666 99,0 

12 116 1080 68.$ 12 J 1669 99.2 

13 85 1166 n.a 1$ 1 15"10 "4! 

14 41 12" ,a.2 14 i 1673 99.4. 

16 18 1224 11., 16 6 16'1~ 99.8 

16 :u 1256 '19.S l? 1 1680 99.t 

1'1 46 1301 8!.2 20 1 1681 $9,9 
18 46 l:M'T 8$-1 August 2 l 1682 100.0 
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occurred .Jmie 12 at lilich time 115 adults em-erged maldng 1080 beetles or 

68 per cent or the total numbe·r of beetle• emerged. lfa.n911 (10) found 

the peak to occur- on llay 21 in 19!6. llhil• the first 60 per cent ot the 

bee-tle.e em,rged in the 18-day period hom KQ" 21 to June s. tbe last 50 

per cent took the 5~ period f'rom June 9 to August 2 1 thua showing 

again tm:t the heaviest emergence occur:n,d early in. the emergence period •. 

A total.. o~ 1582 beetle• w.u•e removed trom the tour ·c&g••• 

lle're too u totmd by Jfu:nll (10) in hi• work 'there ia a positive 

correlation between temperature and emergenQ. "the correl.a<tion in thi, 

instance holds in general until 9? per cent ot the individuals had "1•rged. 

It wu noted that toward the lut .ot the emergence per-iod a higher 

percentage ot tboae emerged ftN femal••• 

Paraaiti11m. wa.s greater t'or 191'1 than the year previous. Jlamll (10) 

in 1936 noted that 6.9 pe.'r <*111 of the individual-a taken f1rom the cage• 

repreMnted at least NTen specie:• of ~pteroua paraaitea. The writer 

in 1937' tound that us.a per CMtnt or the individuals removed wei-e 'two epu,iee 

ot ~nopteroua paraei te,s.. . Nearly ell ot the:~ wve. Phaagonophora 

auloata Westwood 1Uld a£• W&Zo$ A~lua i,igo"elventrl• A.ahm., 'both of 

which wre ot l•aaer importance in the previous .. aaon•a work. 

A lffff apecimena of tour other ap,o1•• of beetles were removed from 

the cages. fh•• wel"e C?19:eobothris .l1:!J,>UNOrlttata (Bupreatidae), 

A.chmaeoden. pulchella (Bupreatidae). Boatrichue bicomia (Boatrlchi~), 

am Elaph!dion -.o:ronatum (Cerambyoid:ae). 

From the cage ot material h-1.d .ov•r tor tbe aecond year 2'2 c. i'emorata -----
adults and t.o parasite• ,ren 1'9J11C7Ved but1cating a two-:,ear 11.te cycle in 

eome eaaea. 'there ia • poaa.ibUity 't:'l•t t!Je. cage bad a piece oL Jld17 

oolleot.4 wood a.ccident&lly adie(l to i't in the •prh,.g but; this ia not very 

likely. 
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Field Coll&otiona. On and af'te,r July 3.. cellection wa:a limited to 

ho tree• t'hat had proved to harbor the beetles C()l181ttem:ly ·!IO that 

.oompe.riaon ot populaid.on t:tom day to day might be mad•. Prar to July 3, 

. eollee'tiona bad JlC)t been llidted 'to • certain' numbe-r of tree• but about 

the aame length ot time aa. ,pent each· Jli.Oftling ao that at least. ·• 

:1ndfoat10D of the COJlpi&l'atiY• poptilation was· Obtaiiutd. 

fable 2. Field Collect.~• ,o.f c,. tuonta .. . 19~1. - · . 

lui&l" itiiiber wum\ier 
o.t ot of 

Date Beetle a !)ate, Beetle• Date Beetle• 

dune %2 160 (approx.) July il 160 August 12 z 

!! 150 { • ) 9 119 16 0 

i, 200 ( • ' 12 &8 19 t 

26 240 lt 48 Se~l" i 12 

26 166 19 66 · 21 1-.4 

28 172 22 88 2.5 I 
. 

t9 lff ff 92 '0cto.bel' 1 3 

10 11'6 $0 914 9 0 

July l ·200 August! • 19 0 

2 200 6- * 
s liO g 28 Total l36etl.ee 2840 

table 2 pnsenta the ooll•otion recol"ds, while Figure 2 gives a 

comp,.riaon ot tie'ld -colle'Oted. and cage emerged ~lea-. Field collecting 

•• begun at or ehortly af'ter the peak ot tru, field population it ia 

believed+ fiut first two, oo.llecti.ont are smaller than t:ho1e inllediately 

f'ollowing mainly btteause the oollecting teohnic was still in an 
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experimental ata.te_. The eollecti-on tor June 25 l:S high becauee •pecia.1 

ettort' :WU made to obtain a. large number ot adult.s'. ~or cage t&1fta.. It 

18 believed tba.t the· recOJ"da for JUl.y 16 ud 19 are too low because- ot 

the effect 0£ unh.ftrab1• weather.- 'lhe July l-6 collectio..n bad be•n 

precedei during the early mo~ with -.Jn and wind., and th& 116rnil1g ot 

Jul,- 19 was quite windy.- fllO poa.m.bilitiea sugg&a.'t themselves-. the 

wind and rain might have k:EDek:e.d some 'be&tle s te tho ground eo that 

tner ~etlee were present in the tree. or the adult borers might ha.Ye 

crawled in on the la.rger limbs and trunk making it more difficult to ja:r 

them from the tree. 

lt will 'be noted that a general trelld clownn.rd at&:rted about July 2 

and oottt1nued until no adults were collected on A.uguat 16. !hen four 

days later two beetles: nre taken am an increase 1n popul.ation was noted 

1mtil Sept&mbe.r 21 when 14 ad.ulta •re collected. A decline w.u then 

observe-d until Octcd>er 1 &tter which no b$etlea we111 .toim.d. It ia felt 

that this indicate-a the poa-aibili'ty ot a. partial eeeolld genel"&t.ion ot 

bore1'8. Further evidence po.intillg t ,o the poaeib11ity ot a aeoond gener­

ation are. the taots that ,on $eptenbeJi" 2 an adult •• te>und 1n. a borer 

mine in a nlnut cutting., and on 'September l1 ,om,•• obaerve<l -~ging 
/_( 

t70tll a young e1m tNnh It is poae-ible that they '"" late emergent-a trom 

tram a group of seedlings with heavy tol1&g6 and o_f TigoJ'oua growth and 

exposed to boren in the .tield during the, IIUIIDller. while the e-1.Jn tree bad 

been planted early in the epring from nursery a tock so that chance• of 

prni.oua infestation are :reduced but not eliminawd. It should b& noted 

that the•• beetle• were obserred 31. daye, an'Cl 40 day• after the last cage 

emerged. beetle was re:eorded. 



If' it can be assumed that the peak or tield emergence occurred at 

about the same time as the peak ot cage emerge:oe•- one can get a rough 

idea or the length ot adult by a comparison ot field collection and cage 

emergenoe recorda in Figure 2. By rounding ott these ,curves it a-ppea:ra 

that the e.n.r:age adult lite. would be from 40 to SO ~y•··· 

frees with a f'airly rough bark as black walnut and treea wi~ 

apreadillg -tops ao that the limbs wr,e more slanting R:N l'avored as OTer­

night resting places of the 'bttetl••• !h• adults an very a.ct1Te ·during 

the day and &1; temperaturea aa high• lt>ti° F. they could be observed 

running r&pidly about and stopping tNquently on the liJllba .and trunk et 

-ak: or pOorly tolia.1:.ed tr..ea .. 

TOXIOiff STUDIES 

Jlethocill. Thee following group ·ot ueta •re UJ.Jdel'tabn to· d-1,el'mirle 

the eftPtiYa..sa ot "f&riou: atomaoh poi80na at ditterent oo.m,entrationa 

in controlling adult boNN• CyliDdrtcal l&-meah wire, acl".Hn ,cage• 

about 12 inche:s. 1n dialete:P and :24 inche-s high W$re constructed. Ea.oh 

cage•• placed ov•r t.w or three apple. bra:nohea contained in a tour­

ounoe wid.e mouth bottl• ••t in the g.round .ao that 1 t ,rould not tip OTer. 

the b)t;tl •• wre kept tllll of •ter to maintain the material in a 

treahar .eomlition. Sino• the adult• f'eecl on bal"k and phloem tissue from 

the apurs and cro,tch•• of one or ~ear old wood., this type of branch 

,.. ueed 1n the oag••'• !he poiaon• 1Nre applied in liquid t'orm wi"th a 

paint bru,ah., the branches were .changed when a new cage or adult• waa 

started,. Beetles nnt placed 1n the test• the same day they wre taken 

tl'OJ& the $11el'geme oagea,. Ob.aena.tiona were made. and recorded daily. 

Cage• were run f'or a period ot eight de.ya unlea:a the· beuitlea in th& 

treated. oagea were all dead bef'o~ tha't t.ime.-



All et the testa diacuaaed herein Yen conducted under gN&nhouse 

coDditiona except a fn cages as :noted later but otherwise the teehnie 

•• the ume in both ~•••• · 

10 

Lead araenate •• · trie4 •t eonce-:trtn.tio.na or :two· pounds per 50 

g.:J.l.011• ot 11&'te1",. 4,.,,50• 6-50 .• 6-SO. 1(),,,,$0 and 12-50. S..rri• at two 

pound• per 100 gallon• of water w.a u.1ed with oaMui u a. ·sticker,. Two· 

and one halt pounds 30dium athllate ·uia. five quarta of '8Ummiltr spray oil 

(Verdol) per 50 gallons of' •ter. and five pounds of aod.ium arsema:bl and 

five quans of V:erdol pal" 60 gallons ot ftter .lMJ'$ also tested. 

Cage Bmtged S..U••• fable, I- p1'9aent1- the n.ault• obtained from 

oag• em-erged beftles. 'While it :l• felt th&t the results are blconolueive 

because ot tb4t -11 nuiaber or beetl&e used_. the figul'n tor lead 

arsenate are ••t:MtCia"JllY :lntereating. Lead arsenate at two pound.a per 

60 gallon• cU.d not give 100 per cent mo-rtality in ·•:igh-t days while all 

other tre•:tmem.iJ gave 100 per oent mortality in tive days er lees. At 

&,..60._ 100 per .e«nt JDOrtalit, •• reached the- third day,. while a.-t S•50 and 

10-60 t .he nte of mortality duna-sed-.. A possible explanation is apparent 

when th•• data are plott-4 ttm. agai.nn. p$l" e•n't mortality. .Note in 

figure 4 that at • «oncentntion ot 8•SO there i• a d ininct lag in tM> , 

mortality the f'i:rat day and at 10-50 -thi.a lag ie: eonnrhat greater. fhia, 

sugg«ata · that at ooneentl'&~iOm OYel"" 6-,.80• ar••:na:te of lead beeomes 

npeU..nt ao that the beetle• <lon•t teed l'U.dil7. At 12-fiO (Fig. 4) 

this lag in the :f"irat .. day'• ~.tty 1• h:rther aocentuated but ti. kill 

:rapidly iaon•••s to 100 per oent on the third day. ·the repell-enoe, it 

•uch la .the caH-,. 1• still acting but &t this high conc:entntion: ot poi110n 

ollly • little t'Ndil'lg ie .neoeaeuy t'O:r tm beetle ta ingest a lethal dose. 

It is not mown how long thia ina11Gt can live wi:thout f'oou, 10 it ean not 

be said what pa.rt lrtat"n.ticm might baT• bi thia explanation. 



fable s, Tozioity Teets on Cage Emerg•d c. temorata Adults,. - . . 

Total Toti! 
. lumber Per Cont llortality on 8'lecets1ve P-i' Bumbe.- Per Cent 

Jh.Dilber ».te freat-.nt Beetlctl 1 1. I . r I 8 . 1 ».a.d Dead 

Lead .Araenate 
1 June 7 2•5.0 

l,.e&d Al'HDa'te 
2 ·st 4-&o 

s 

' 
6 

6 

1 

8 

9 

Lead .Arsenate 
10 6-IO 

Lead Atlenate 
12 8-IO 

JAad AN•:tia1-
1S 10-.$) 

Lead Arae.nate 
16 12.&0 

Dern• (-°" Rot.) 
2-100 

14 {Casein 8pn&4er) 

Sod.ium Areena.te 
!i-!O· 

11 Verdol • 5 qt. 
Sodium AN••te 

S-60 
l.4: Verdol - 5 qt. 

All Ch4'Ckl 

If us.s 'I! .a 61.4 10.1 as.a se.5 ,s.1 91.9 M 91.9 

20 16.0 36.0 65.G 66.0 100 20 100 

17 29.4 as.a 100 17 100 

M 12.6 54.2 8'1.5 100 ,. 100 

ta a.o n .• o n.o ea.o 100 26 100 

9 o.o "4.4 100 9 100 

1, . "I .1 2a.e .u.9 9a.9 100 14 100 

37 10.e to.& s1.1 M.s. 100 37 100 

14 21 .• 4: 36. 1 Tl.4 100 ll 100 

188 · 4.9 l'T .s u.a ,s.a 4B,O 48.6 so.s 50.s ·SJ4 so.a = 
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Th& curve for derr1a shows a dela}'e d action somewhat similar to that 

ot lead e.raenate 10-50_. but the cause might not be the same. 

On the be.aia ot t1-se tests, if lead arsenate were to be used as a. 

means of ldlling the adults it ·•bould be applied at the l'ate or aix 

pound• per 60 gallons ot water. 

The- pract:icabllity of controlling the adults with a stomach poison 

1• questioned. Field studiea ahowed the beetles to be actively running 

over tM branches of the trees and to be flying from tree to tree .• 

Repeated collections £J"G the :tUlie trees also .a.b.owed that the adul ta 

move trom tN• to tree freely. Even it all the trees in an orchard were 

sprayed with a. poison it would not pNVen'b 'beetles from flying in and 

cwipoaiting on the trees. lbWW'V'er, the possibility of being able to 

poison the yotmg larvae renaina. lf the limbs and trunks ot treas wre 

covered with a. poison prior to ovipoe1tion, the newly hatcbitd lar'V'&e 

might ingest a lethal doee when l"'b burrows into the bark. It is pl8.lllled 

to test thi:a poaaibili ty in tuture wo.rk. 

Several cages were set up outside the g1'9enhouse between June 22 and 

26. 'l'he mortality 1J1 both treat.ed. and cheek cage:• wa.a excessive.,. On 

the second day over 50 per c:ent ot the checks were dead. A higher 

temperature at i:hia tim might have had an effect .• but note al.so that 

the ehecka on the eages inside the greenhouse ahowd a fairly high death 

rate the first tour daya (Fig .• 3). Consider further the field collected 

adults thai. were tested between June 24 and July 2. In all cases of 

33 cagea with 20 beetles per cage. 100 per cent mol"tality resulted 1n 

f'rom one to tour d.aya in both check and treated cages. In 27 of the 

33 cages, 100 per cent mortality occvred in two daya.. ·The poi.son uaed 

bad no apparent ettect on the mortality. That all th& field collected 

adults died a :natural death 1• denied by the fact that the field population 
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from which the samples "W&re taken was not on a rapid decline at that 

time. lt appears that some factor or taetora on which no measure is had 

innuenoed the kill ot be'etles. Two poaaibilities pr&aent themselves. 

Either the beetle la unsuited to cage te,s~ing because ot its gnat 

.activity. o.r other rea:aons. or a bi.table technio wa• not employed. 

Further . evidenoe emphasising th&ae poa:a1b1liti&1J is presented in the 

aec'fsion on lftlldiea ot rei»llent paint«. 

S!Ul)IES ON REP.8LLENT P.AlftS 

Formula&, A 11a't of the Npellents used is pnaented here to 

eliminate· repetition ainoe acmt of th• . .-. used in N'9'eftl types of tests. 

!here ,,.,. 16 pnpal"fttions teated as "'°pellent,e to prevent orlpoeition by 

the female be•tl••• Se"191"&l o£ these paint• we-re alao used in cag• test.a 

to detel'Dli:ne their .tt'eet in prev•nting the beetles troa reeting on 

treated cuttings. All •re appU.ecl with• brush. 

Re,pellent !Wilber 1. Beat 50 pounds .of potash fiah""°il aap and 

three gallons of -.te.i, to 18()• P. and mu all• Slff1:y .tir in two 

pounds of floUJ'.. The tlo.v mix•a better if' first stiffed up .. pa'l'ately 

with pa.rt or the -n.wr. Add '25 pounds. of naphthal•m while holding at 1800 

F• (lDAllting point of naphthalae: ta 1'160 F,.) aJld 11>ir thol'O'Ugbly until 

d1oolved• Chill u .qu1.olcly ae po&e1ble- while stiffing occasionally. 

Quick cooling tend.a to make tu naphthalene, cryate.la. 11118l 'l&r. Thia 

formula is the nme as that J'900JmneDdH by Pettit (1~) acept pGtuh 

tish-oil woap is used hen fluJtead .ot potaah_ co.r..p. 

Re,pellent Bumbftr 2. Jibe tive polm.ds ot nahing aoda and three quarts 

of potaah tish-eU aoap with water te make aix gallon,s. Add 'ey'drated. 

lime to the conaistency or thick paint. ,'lo thi• add three teupoo.nfula 

et Pa'ria green am one ounce of carbolic aeid and mix thoroughly. !his 



formula ia the same as that used b,y Fletcher (2) tor pea.ch bark borer 

control except that h& used a. aort aoap and air alake:d U.ae. 
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ltepellent Number s~ Sla.b one halt busli.-&l 0£ roek lime with water 

and while still hot add thne pounds of riee bo1l4kl 'to a thin pa.·•t. am 

tllo quart• ot 1"0ck nl:t previously · dissolved in a little .a1"DI. wa>te-r. Sift 

two pomids or powdere·a -ca.aein •lowly into the '°-Ool wbitewaah. Sift in 

two pounda of na.phtha~ene flakea am add water to a thick wuh. Lov..tt (8) 

list• thia ash u btfing partic:ul.Arly e£fect1ve agai. nat the tl.a-t-headed 

borer. 

h'pellent Number· ,. 1tboroughly mix one PQUll« ot potash ft1h-oil 

soap and one pint ·of carboli,w,mn avaariua. then add one quart; of water. 

Reptllent llUmber 6.. DiaeolTe on•, pc,'\Wd or sodium carbo.nate in om 

quart ot hot water:. add: one qUU't ot' ear'bolineum avenariua and stir 

vigorously untU fllmulaified. Dilute with two, quarts ot w.-ter when ued. 

A bucket ap~ pump aids 1n the •ul•if':tcation of th& stock.. This paint 

wu ueed by Mathoao-n ( 9) in hia work: on the poplar and wi.llow bor• ..... 

Repellent Number 6. L1quify tour pounds of paraffin in a double 

boiler,. add one po~d of pare.dichlo-:robeuene, and atil" until dissolved. 

Apply while in a molted state. Gil~Ftaon (4) ue~ thi• wash against 

the plum tree bo:rer. 

R•pellent Humber 1. Tab nine p&l"ta c,t ethylene dichloride to one 

put of dilute pota•h :tiah~il soap (SO per cent ilG&p and '10 pe,r eent 

water) and emtUJJii'y by ag1te:t1o:a to -1c• a .took emul•icn. Thia wu 

used a.t a dilution or one put stock to four ~• •tor- giving a 20 

per cent ethylene d~chlorlde emulsion. SDApp and 'Tomson (14) round thia 

F•paration very ettective in the control of the peach tree borer. 

While it 1a primarily a f'umigau.t, it ,vaa tried both aa a repellent and. 

tumigant in this work. 
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Ibtpt,llent .lhabel' a.. 1'1x one pint of carbolueunt uMtrl:oanue, am one 

P:,\md ot pot.ash .t'ieh-oil nap • .and add one qwi.rt ot -.ter. 

Il•11ct llullbel" .9. One pari ot liquid 11- tul.tur mixed wi-th uven 

part, ot water and ma.de . into a ~ick wash by ti. ad.di;tion ot qdre.ted 

lime. G~ and l:rJ.llll (6) used thi• paint to npel the round-headed 

apple tree boni-. 

Repellent XUmbar 10. (8). Di••olve one-tourth pound of copper eulta.te 

oi,-atal• in a aall •ount ot wate~ and a4;d to •1ght pound• ot quiok lime 

11h1le tt 18 alaldng,. Add mie.-hal!' pound of oaae1n6 one poUDd ot 

naphthalen:e flab•• and 1fa'ter to fOfll . a thick ••h aa 1n NpJllent 

number tJnoe.. 

Repellent Humber 11. (8). Same aa npellen~ num.ber three ucept 

aubltitute ol"Ude carbolic acid in plae• or the ne.phthal•ne flakes. u .. 

the, carbolic acid at the rai'ie .at one-halt pint per •ix gallons ~ dilute 

waah. 

Repellent lumber 12. Full etreDgth ereoaote. llatheaon (9) reported 

this ash as givuig good eontn-l of the poplar and willo,r borer. 

lepellent Number ls. Pan.f'fin e.pplied while liquif'ied •. 

Repellent Number 1•. Paraffin and paradichlorobemene at one-,;half 

the stnngth of repellem: num'b4tr aix. 

Itepell ent ?lumber 16-. 'ThJoH gallons of water. one gallon ot pot.a.ah 

tiah-oil soap. and one-half' pini. or crude c&r'bolic aoid mixed 'thoroughly. 

· Lovett (8) l1ata thie preparation against the allot hole borer. 

Repellent Number 18. Same aa repellent number tivce except use 

'Without dilution. 

Cage Tests of Repellent Pain.ta 
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feet in dimension were used in these tests. A door was built in the 

bo-ttola halt' or one Bide to facilitate the placing of material in the 

o.age. 1'0 bottom wa, ne~ded since th& cages wre plac.ed directly on the 

ground. .ApPl• cuttings f'i'om o-ne and on.e-hali' t.o thrff inellt.e in dibleter 

aD4 about two and one-hal.£ feet long were used in the cagea. !IIO 

painted cutting•, one ot larger diameter and one ot amaller diameter 

are plac•d in jara ot water· aet in the soil tor support in opposite 

.oomera of the- ,cage~ wtdl.• two aimilar tmpainted c>nea wen placed in 

the other t.o eorne,-a·. Obtervationa on th. number of beetles on both 

painted and ,mpd.nted wood were •de and nool'ded at t and 11 A.)I. and 

1,, 'S., and :6 P.M. daily. The number of a.dult:a per cage va.ri·e4 tna SO 

in mast ea.see. to ?:$. Beetle, f"81 hibernation cagea and tl"<D. field 

eollec-tiona •re ua•4 in separate cagn t1u> AJDAJ dq they nre removed 

or coll&'cted .. 

Cap Ernetpd Beetl••• 'table 4 preaent.e the data ••cured by ueing 

beetlea tl"Om hi'h.l"'n&tion cagee. !he ten on repellent number one ahawd 

pnctically aa many on the tna~d cutting• u on th& checks.. Repellent 

num:ber nim,._ a white oolored paint., seemed to .attract the beetles anct 

th.is agnea with the field o'be•naticm that the adul 'ta nre apparently 

attr&oted. to white o,bjecta euch aa clothing and · would uight on them 

more o~n than on da:rbr things. Treataue,nt.as S and 18~, both carboli.neum. 

preparat torus.. a:how a marked .Npellenoe to the be.etle and a:gNe well in 

·reault•"• Ho'.'R'f'er. it ia te.lt that care should 'be 'tak•n in drawing 

concluaiona :f':ram these de.ta. It wa• noted in the•• tests aa in tho·ae 

with stomach poisons that the beetle:• wen very re:stive in the cages. 

'1'hq would. run FApidl.y aro.und over the· cage or fly u:ross it and ~ 

to be 'trying to get a.wrq. Field colleeted adults were tested in the same 

-.,. but no .re•ul i;s wre obtained. They would behave in a manner similar 
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!able 4. Etteot ot R•pellent Paints on £!._ f emorata Adults in Cages. 

bpell- Date 
ant of 
lumbe-r . Teat. 

1 JUiMt· 3 to . 

$ June ' to 

9 June 14' 'to 

-0~ 

he\le• B~ 
Used in o-f 

. feat, Bead 

a.s T 95 

12 1 2.5 

19 SQ R6 

18 JU?Je 12 to 19 13 u 

514 596 

T 51 

180 85 

31 165 

C 
Boetle1 
Ob89"H 

49.l 60.9 

12 .. 1 81.9 

68.5 41.5 

15.8 u.a 

to the beetle.• eJllef,gell trui the oagea but. in addition they died apidly 

and were. a.11 dead by' the end of ti. ••cond d.q after bebg sta"'d• Thus., 

the same po:a:elbU1tiea· are. encountered ·&:• unde.r the to.xic1ty test ...tup. 

Repellent Paillt on GNWiDg Tree• 

Part et£ a g"°1lp of e• young ap:pl• t ...... 1'hich had been se-t out the 

epring ot 191'1 •re treated with ffV'eral. repe,lleut p&inta. Some. ot tm 

treea we,e treated: June 2$ and the Nmlli.1.nder July 2. There were 35 t.reea 

let'b untreated. All were • ·xam!ned f'"'o.r bonra; lat• in Jul7 at which time 

it •• teund tba:t the treated treea 'n.ried a<iJirewhat from .an ave.rage o.f 

five boren pel" 'tree ,mil• t.he obtoka mren;ged f'eur borera per b•• S:ince 

tbe tnat.ntJS. wre applied atte.r ovipoa..1tioa ha.4 prekbly bNn gcoing on 

£Gr._. ttmo•. it i .a tel<t tbat the· nsulta de not gb·• a plotun o.t 

the •£'feet ot the .paint,a on nP4'"1-len.,.. 

One point bl"OUght out~ this test 4-.a.en•• note. or the .35 tree• 

• Jla:naU (10) tot1nd a preovipoaii:icm p&l"i.-0-4 ot about & dqa in cage 
atudiea. Since t!Jo. pea of' cage eergci.e• •• · June 12 a.rid ualllldng 
that. field mnerg.-. Nughly Q0"9epond•d. it is believed a. r-.aaonabl• 
co.nclu1Jion that ovipoaition had been 1n pngresa aom• time before the 
trees W8N painted. 



\mtreated, 1$ had tnm. -one to tour barera that were pare.aitis~ .. or $7 

per oent ot the oheok tl,"Na contained fffllll one to four paraait:bri larvae. 

OJUf two ot the 49 tnated tr••• had one: paraaitised _'boNr each., or four 

pei- cent ef th& ti-eated tn,ea .contained one paraaitized larva-+ Then 

pnpa.ration•#· namel7 ~rif 1. a,. -1_. and $ of .the rep,ll~t pamta., 

appear t:o protect .the OONJ'S fl'OJll hing pa~ai'tic~,. .e.n ·ob,el"Yation .that 
' . ,, 

V.tho.d.1 .• · Attbr it was found thA'b cap teats. •re not giTing 

aatistactol'y result•, a. plan tor te:atbl.g npel-lut propan.tiona unct.-r· 

field .condition& was du1aed. Several -tr.•• &bout 20 t.-t ·tall and p,o:rly 

tol1a,ted or '119alr.ened by prev1oue borer altt&ck were located in the · horfd,,,. . 

cultural pe.oan gro:ve. These tree,e -.re obeerved to 1- sure t~ "WN 

being frequented 'by the adult borera. Qua:rt oil c.ana with the tops cut 

out were •shed and faatened to-.•• 11.mba of the eeleoted t:ree•• 

Black .Xnut and apple cutting.a about ~ inchea long and one to thr• 

inche-s in diameter W:1"6 aelect.d t ."* borer fi'Q •tenal. Srter:al 

cutting• ot both lcu1d4 we-re pdnted with eaeh 0£ the repellent mix:turel 

to be teated and taatemd 1n the cans 1n tne trees, with piece• of twine. 

'th• oana were tllle.d with water. to Mlp kffp the "ill>Od from dl"ying out. 

Exposure waa tor three days during the f'irs-t part .ot July when the borer 

population waa high aDd from tiv• to ast'en dqa when the population. had 

tall en oft 1,ater in the ae.aaon • 

.Atter being expo.sed. in th& trees, the cuttings were t.icen in and 

those treated with the aame preparation 1"Jre put together in fiv. quart 

tin cans kept filled with water. Arter 20 to 26 days .• the exposed 

ma:tel"ial wa1 e.xainined for borers by cutting or-£ the bark w1. th a knii'e. 
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Any boren present were large enough at this time to be easily aeen. 

Data. and discussion. At the tbte or examining the cuttings for 

borera it was noted that .seve.re.l. of thA, prep1:1.re:tiona were injurious to 

the bark. bpellent number twelve. full etrength creosote.. was quit• 

injurioua. Bumber eix. oontd.ning pa.n.diohlorobens.ene. waa somewhat 

injurious• while numbe'r fourteen; containing on&-balf a.a much pa.re.diohloro­

bens:ene aa numb•H' aix;, was le&a harmf'ul.. Material number two which con­

tained carbolic a1)id and Pai-1'.1 grpn •• .a 11 ttle injurious to ~e 

bark. 'While prepa.rationa number elev.,,n and fifteen which eontal.ned more 

e&l"bolic acid than mmtber two but no Paris green only very slightly 

atf'eeted tbe bark. 

the reaults of cut.ting examinations f-t)r borers is presented 1n 

'Table 5. 

It should b• noted tha:t the untreated walnut, cuttings we.re much 

more heavily inte:B'ted than the untreated apples. The walnut bark is 

probably moN attraotive to the female beetles u a place tor ovipo·sition 

due· to its rougher character. 

!he •f'tecti:v-ene•• of the materi.al.a used ia measure4 by the per cent 

~ewe-r borer• per cutting than 1D com,pe.rable checks. It 1a ae,en tha.'t in 

moat oases the aame paint differs considerably in per cexrt reduction 

of borer• in apple and walnut. Thi• difference. is probably caul&d by 

the tail"ly small number of cuttings treated with each preparation. 

J!oweve.r. it might be poa·aible tba<b one repellent •uld be more ettec:tiTe 

on apple than on •ome· other kind of wod while the :reTerae could be t:rue 

ot aome other preparation. Since this atudy wu more or lees or a 

preliminary mture as a be.aia for further 110rk it 11&.s thought wise to 

test as, llA%V pnparatione aa possible in an etf'ort to eliminate 1n­

etfective oi- 1njur1aua material•• 



fable 6. Infeate.tion by £! remorata ot treated Apple and Walnut cuttings Exposed to Field Conditions. 

. &! A~e Cu~a . Wiliiit eutti51 
fo ~~i' ~er Per aent fo\il fiiib•• &ber Nr Cent 

llumber JJumber BoJ>ere t,eaa Le•• Humbe~ BUJD.b4Jr Bore:r1 Le•• :t..e, 
Formula Date Berle_, ot ot per Than Than of of per \rha,n Tha:n 
liUlllbe!" . Beg&Jl cioaed Cutt!51 ,Borera Cutt5 Check Check . Cutting• Borer, Cuttb1f5 Check . Check 

1 Jw.y s July 16 16 102 ~.9 2.s 40.0 ao 74 a.a l&.9 e1.a 
8. " " 26 lU 5.1 o.e 12.8 21 4SS 19.7· l.O 4 .• s 
3 • " 21 142 s.1 o.a 12.a a2 '1 1.0 is.a to.a 
4 • " as n 2.s s.1 se., 2a 11 o.e ao.2 ,i:r.e 
5 " " U 66 2.6 3.9 ao.o ao 106 s.s l5e4 ,,., 
Checks Comparable to 
1~3 ••• 5. 42 21a 6.6 J6 

6 July $ tl'al;r 19 u 
Checks Comparable 46 214 6.1 
to 6. 

2$ 8 o,.a s.s 915.1 ao 

7 July 6 July 10 
.Aug, 9 Auge 11 

Ohecka Compa.l'l,ble 
to 7. 

8 July 12 Aug. 4 
Cbeoke Comparable 
to a. 

9 July 19 Aug. 11 
10 w • 
11 • • 
18 • • 
Checks Comparable to 
9. 10. 11. 13. 

12 July 19 July 26 
Checks Compe.ra.ble 
to 12. 

14 Aug. 2 Auge 11 
15 • • 
Checks Comparable 
to l.4. 15. 

19 

12 
26 

43 
24 
24 
24 
24 

39 
10 

15 
12 
12 

18 

40 

l"ll 
16 

161 
It 
27 

" l'f 

18 
8 

42 
C) 

21 

27 

2.1 

, .. 
a.9 
3d 
1.e 
1.1 
1.s o., 
a~o 
o.6 

2.8 
o.o 
1.'1 

1.6 

s.1 

o.e 

o., 
0.9 
0.2 
1.s 

2.2 

1.s 
-0.2 

61.1 

11.1 

20.0 
4s.o 
10.0 
$5.0 

78.6 

100,.0 
-13.S 

1$ 

2$ 
26 .. 
24 2, 
a, 
24 

40 
10 

1t 
12 
12 

18 

''" 20., 
81 +.O 

806 11.1 

122 ,., 
291 10., 

29 1.1 

1112 25.$ 
$1 2.s 

168 e.1 
181 1~6 

66 2.1 

769 19.0 
0 o.o 

601 29.6 
12 1.0 
16 1.2 

166 9.2 

16 .• 1 79.7 

2.8 26.9 

a,.a 1&.e 

11.2 90.S 
12.1 "·' 11.s so.s 
18.'1 81.9 

29.& 

8.2 
s.o 

100.01 

89.l 
86.9 = 
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It 1-a aeen that in gmieral the repellents gave a greater reduction 

1n borers in the wal.mtt than in the apple. It is f-elt that this is due 

to the paint eausing a greater change in the peyaical eba.racter of the 

surface in the oaae of walnut. 1l'he paints applied to the walnut bark 

make it smoother compared to the untreated cuttings and, less attractive 

comparatively than in the case ot apple. 

Paint n~r tw.lv.e. tull at~h creosote. g•ve good resul ta, 

especially on walnut. but oould not be uaed as a control because ar its 

injurious- etfect on the w,00<\. Posaib_.q it could be prepared in the fora 

of .an emula ion which 1">-uld giv• goo.d reatd ts without injury .• 

Pr,epar&tiona i. 11 and 16 all contained carbolic acid and nre more 

or letHJ injurious aa noted above hut also they were in general ineffective 

With the exception of number t'irteen on walnut. N\Dllber titteen on apple. 

hoW1Ve-r_. resulted in more borera than th& comparable c.heeke. 

Jlumbel"S au and t'ourte•n,. cQntaining paraffin and paradichlorobensene 

were effective but also injuri.ou.a. Compared w1 th number thirteen. 

paraffin only._ it 1s se-en that the -•tfectiveness in these eases ia 

proba·bly due lal"g&ly te the paraffin and not to the paradichlorobemem. • 

Preparations containing napht.hale-ne~ namely 1 •. - a and 10., ft:1'9 quite 

ef'fective on walnut but only lllOdttrately effective on apple. 

Repellents containing lime to make, a thick waah tend to eale or 

ahdl oft easily., especially on the smoother baJ'k of the apple cuttings .• 

!h.111 might help acco\lll't tor the f'ao:t tbat paint• 2,. s. 9,. lG and 11 

ehowed fairly low ,repelleno•. on apple. Because ot this possibility-. ot 

the preparations eontaining Xlilphthalene_. number one would be the most 

desi111:ble. 

It is felt. that pe.int number sev&n would not be an effective-



~pellent beeauae ethylene dichloride ia very volatile and would not 

hav-e any' iu.ting quality. Furthe?' co-naideration ia given this material 

1n fumigant -tuta in the next ae,ction. 

Jfumber tour,. ~bolineum av-itm.ri.ua and potaeh tiah-oil eoap, gave 

better results than numbe-r flv•,. oarbol1neum •enarl.ua and sodium 

carbonate. But number five ia a more lal't:ing preparation. It would 

not wa.ah otr by rain 10 easily as thaae prepafttione containing aoap aa 

an ingredient. 

Material number eight, the aame as .number four except carbolineu:m. 

amerieanus wa.s aub.a'tituted tor earballneum avena.rius., appeared slightly 

inf"-er1or to number tour. 

From the standpoint of injury to the wood• ef'i'eetiveness .of 

repe.llence am lasting quality. it i .s believed that the carbolineum 

avenariua and eodium. carbonate mixture ia superior • 

.Aa a result of this study then. pn-pa.ration1 that merit further 

investigation e.a repellents,. excluding those that are more or leas 

injurious, are numbers 1. :5, lS and possibly 4. !ht,. potash f'iah-oil 

aoap a:ed tloU' mixture in number one aeema to give the preparation a. 

more durable quality than aoap alone. 

Formulae. Four preparations were tried as tumigants tG kill the 

bor,era while in the larval a.tage under the bark. ·ttese were as followin 

Fumigant Num;ber 1. Same as repellent number 7. 

Fumigant Humber l4. Same as repellent number 14. 

Fumigant Number 16.- One pound of paradichlorobensene dissolved in 

'Imo q;ua:rts of cottOJ1aeed oil. 

Fumigant Number l '7 • One pint of Black Leaf "SO" ( 50 per cent tree 
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nicotine) ~d with one pint of aummer spray oil (Verdol) to~ & 

25 per 0-ent nicotine stock. Thi•· mixture was diluted Qd used at the 

rate o£ two parts or stock to tlu'e• parts of water giTing a 10 per cent 

nicotine prepantion. 

Met).oda. The methods· used in tMe study wre quite abiilar to 

thO:H used in the study ot Ntp&llant painte. Untreated black w.1nut 

and apple cuttings of a Bise •imilu to those used .in the :re~llent 

tests were infested 1dth bore-rs by the aame method of expo.sure. ·The 

ezpo.eun, varied trom 3 to 1% dA.ya depending on the field population ot 

adul:ta. Eight group• of material were inf'ested with borers; tbs first 

waa put up July 8 ·and the laat August a. All group• conalsted o~ 

app?"Onmataly 11 cuttings each of apple and walnut. On Auguat 2.5, 

each group of infested cuttings was dividH into tive uni ts of apple and 

five ot walnut. Each unit eonaieted. of three cuttblga. One '\mit ot 

apple and one of walnut from •oh . gl'OUp were tftated with the a:ame 

tumigant preparation. Four pre,parationa were tested u shown under the 

formulae list. !heae :mat&r1ala wen, applied with a, bru.ah as in tho 

:repellent tests. The fifth unit of both the apple ud -.lnut cutting• 

(three to five or each) wae. kept tmtreated u a check. EDmUJAtion 

wa.e made- o:ne week later by barking the wood with a knita. Numbers of 

living and dead bonrrs were recorded. 

Data and diaouaaim. From the data presented in Tab1e G, it 

appears that preparation number aixteen, cottonseed oil and :paradiehlo·ro­

benzene, was the only one that gave any appreciable kill of' borers and 

even in this case the kill was not high enough to be of any gnat 

importance in controlling the bo·:rer. 



Tab.le a. Results of Fumigant Paints Applied to Apple and Walnut 
Cutt-inga Intested with £:. f'emorata. 

Apple Cutting• Walnut Cutting• 
lumbi.- Pe:zt HUlllber· Per 

Fumt- ot Cent ot C.ent 
gant autt- lf:UJDmtt'" of Bonn, n.ad ei.rtt- Bumbel" o:I BoffJ'S Dead 

26 

N~r Sng• total. m Boren tnga Tota! Dead Boren ., 24 83 ~ 2.4 24 12:4 ,6 ,.e 
lf 2-4 109 8 v .. a 26 190 21 11.0 

16 24 72 11 11." 24 27T 7.Z 26.0 

11 ai 72 2' :i.a 24- 240 6 2.1 

Clutcb 31 94 f . e., $8 361 11 a.a 

FUmiga.nta 1 and 17 on apple and a"I.Dber seventeen on walnut ah01J a 

lower pe:roentage of dead borers than their respective checks but it ia 

,doubthl it thia ia a1gnif'ieNlt. 

In the •prlng or 1937 • the State Department of liig~s set out elm: 

trees along Hi~ No. 40 i'l"om Stilln.ter nine miles south. .PermisJJion 

was gt"anted t .o uiaa these tn,e• in an experiment w1 th wrape. 

Wrappillg material.. Five ditfeMnt kind.a of paper nre tried in tile 

study ,aa toll01lil: 

Wrap IU!llber 1.,,.. A e11ghtly ,creped papei-. two thioknesaea cemented 

tog•ther with a.e-pbaltum... Thia was put up 111 rolls 1W .taet long and 

tour~• wid•• 

Wl'&p Number 2.•• Single crinkle., two thickne:ases cemented together ,, 

•)l&Jlutactured by Weia:ainger Paper .Compul1'. Lansing, Michigan 

•*WJ"apa 2-. 3, and 4 wen manufactured by Arkel Safety Bag Comp&ny., 
10 Ee.st Tenth Strettt, New York. N. y. 
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With a.aphaltum:. Same sile rolls as number one. The crinkle acrose the 

band permits it to stretoh as the tree growa. 

Wrap BUmber '3. Double crinkle·, otherwise similar to number twe. 

The double crinkle permit• greater .atl"8toh. 

Wrap Number 4. Single crinkle pa.per as in · numbs,~ twt, • but put up 

in rolll about 12 inches wide. 

Wrap Number 5. Me-diu:m grad• wrapfi~ paper.. Rolls four inches wide 

ftM e-ut. from an ordinary aiJe bolt. 

Method.a. The wraps were applied t-o the trees in the spring before 

emergence er adult• began. The wrap wa.a ata.i'ted slightly below ground 

lnel by diggi?Jg tba aoU away from the -t-wnk. and ~pped. spiral l.y 

upn.rd With a SO per cent overlap giving two. thiok:ne1a•s .or WN.p. A 

twine Watring was tied arotmd. the -top with a slip knot to hold the wrap 

in place and still allow 'the tr.e· to grow am elip the string. Wftp 

number four,. the wide roll, ,ma eut intG 36-inch stripe and applied to 

the tree the long way of the atrlp, WN.pped around the trunk and tied 

.8«f't!tral phcea with elip bota-., th• various -wraps ,rere distributed over 

the entin nine. miles of road with the exeepti&n of the wrapping paper 

which waa o-ontined to the aouth t1ve miles,. The trees 'W'ttre trom one to 

two inohea in diameter with a trunk ot t'nm tlve to seven teet. ObHr­

vatiGna weNt m&de several times dtlJ"illg the summer as to conditions of 

wn..pe and treee. The last observation& and recc,.rda nre taken October 2.1 

to 26 at which time. th• wi,a.pa wel'e removd and the tNJt8 closely ezam1 ned. 

Data and ,Uscusaion. After wrapping 11 trees with the wide stripe 

(number tour) it•• decided to discontinue thia wrap. It•• difficult 

to bMdle and apply and did not present a IJeat appea...rane& as the other 

wra-pa did . ., Obae-r,,a:tlona ahowed that it did not stay in place ao well 

as the narrow wraps and it had to be repaired oftener. 
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It was found that the populations of adults and infestation of 

borers appeared quite uniform over the entire Dine miles of road so that 

the ,south halt of the strip. where the wnpping paper 'WaS used. 1• 

considered. compa-ra.ble to the n ·st of the experimen:ta1 ' layout. 

In tabulating ·tm, data ft>r !able 1. it was aa81:Jllled that the dead 

tre.ea 'infested with borers: were killed 'by them.. It is recognised that 

this ·1a p.robably not quite true since a few of the trees might hav~ beft;i. 

att'eoted by disease or other :fa.ctora which would have cauaed d.a.th 

unaided by tile borere. or de.ath might not . have resulted had only the 

larvae and no other intluence been present. Several of the dead tree.a 

were not illteated with borers as noted in !able 1. !~y probr,.bly died 

.from the, ·eff'eota o.t tl"ansplantblg. 

Table "I. Eft-ect of Oitf,ereat Paper W:rapa on Intestation of 
Elm by £!_ ~emoraw.. 

Numbfl" 
)lumber ot 

Wrap ot !reel Borer-a Live !1'9e8 Infested fotal Infested.• 
lfumber !ree1 Dead Ctr nt 

1 45 1$ 1:5 28.9 14 -48.:T 21 60.0 

2 '' 16 13 aa.t 16 61.1 28 62.2 

$ 45 19 16 . 36.5 10 18-.5 26 57.8 

5 l6 14 lS 156.l 8 51.1 21 "58.3 

Check 168 86 8() 47.6 M 41.6 114 6'1.8 

• Includes those killed by borer••· 

It 1s atten that nearly 4:8 p&r cent of' the check tnea were kill•°' by 

borers while about 29 to S6 per cent or the various aeries of' wrappe4 trees 

were killed. Protecting the trunk by ~ppug reduced the n,miber of tree• 

killed b)' the tlat•head:ed borer. fhe reduction in tn,ea kill.ed would have 

been somswha't higher but halt_of' each series of wraptr llffl.s purposely 



mt repaired as needed during the 8UIIIJl1er. Sine• the trees were watem . y~ 
c,..,~4"F 

trequently • the wraps tended to rot any trom the bottom. ot the tree. 

-During the latter part of the period when adult bore-:ra were active, 

nt,arly halt ot each nrie:s .of wraps had the bottom ot the tne exposed. 

Examination of the tre~n, ahowd that these exposed bottoms were a'ttacked 

by tmt borers in a number of oa.Qa. 

While 'Wrapping reduced the kUl ot tree• by boNre,. it did no't 

reduce the infestation of the ~ining living tl"ltea as aeen 1n. column 

trees infested than the checb 'but it 1a bel1ned thia ia· beoauae • 

greater percentage et the illfeated check tree• and .a lm&ller pe;J"Centa.ge 

ot the wrapped trees were killed b:, borers. 

Col unm nine of Table 1 ahowa the pe rcent-.gea of t:reea killed or 

in:t'ested by borer.sf These data indicate that Wl"&pping the trunk ot· the 

tree up as far as the first branches is not enough to pl'ffent iafesta.-

tlon of the tre.i. • While·. a reduction of about five and one•hal..t to ten 

per cent 1•· noted,. this ia not very great. It 'W&8' obsel""ed that. when 

the tl"Ullk8 were w,,apped the 'beetle.a oviposite.d on the limbs above the 

wraps. Te be really eff'eet:5.V'e 1n pNVenting attack the branches aa 

wll as the trunk should be protected since 'the trunk "a definitely 

!here was little· ditterenoe in the results relatiY• to boreN 

obtained trom tha various wraps. However. the ordinary wrapp.ing paper 

was con&iderably le•e durable than the prepared wraps. ne.c&ssitating 

trequent rez-irs... In addition. it was hard to apply without tearing. 

Wrap number one handled very: well and presented a neat appearance. Its 

durabili'ty waa equal to th& other prepared wraps. 



The aiu of_ the1te tree• wben trazmplanted. tended to 1llf1klt th• aore 

neeptible to borer attack.. They •re fairly larg• *> that tlwy .,. 

ptO'ba'bly •ate:ned. more 'than • aaller ·tree would haTe been and w.n 1:hUI-

1n • ecmdi't-ion tavo:t'ing •ttaok. !ha D&Uer the tne ~ Nt.t•r lt• 

chMlc•• f-e,r ••e.apiJig inJUJ'Y bttcawt• o-t it1 qu1.ob.r rec:ovtt'ry and. g~ 

tollowing tan-,lanti:ag. 

Rou•er (7) in hi• expe:r~• with wrap• etarted f,om the top o·t the 
. ·.t~ 

~~ and wrapped dewnwui+ h atavd that this kuid of' apinl caugbt 

the rain,.. dinct$d 1t imnU"d to -tbe t'J'Ullk., and helped to mainbin .a 

more nearly no-rmal moisture oomt1tion. It. ia telt -that thia 1• a good 

plan but no 111 etteota wen noted in this aperlamtt- wh•n the wn.p 

wu a-tarted at th• bottom and wund ~rd. 
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The m&thod of colleotiDg plum oureulio by ja.rrl.Dg the tree• waa 

8Uece•atully u&ed 1n oolleeting tla.t-hea.d.ed borer adults .• 

Cage emergence of' adults 'began on JIily 21 aad ended August 2 a• 

oompam to May 4 .&lid June 29 of 'th& pNTioua year's •:rk• 

the bulk of eme:rgence took plaee ta~l.y early in the emergence 

period with thlt peak oocuning on Jum 12 aa oompa.Nd 'to May 21 for 

the peak in. 19S6. 

The.re is a po,sit1ve oo:r.relation between temperature and aergenoe 

ot adults. 

81 

In 1931• lS..8 per cent of the individuel.s NJIIOV9d from the cage• 

wre two ipeeies of paraeitea. 'this was twi.ce the percentage of parasites 

in 1936 •. 

Evidence of a t'ln)..,year lite cycle ,ma o btuned from a cage &t wood 

held over tor 'the second season. 

Field eollectioua indicated th• po•eibili'ty of' a part:ial ••eond 

generation of beetles 1n 19!7 ., 

The adult tlat-h«tad spends the night resting on the branches ot the 

treea. Those with ·a :rough bark and fairly spreading tops •eem. to be 

favored .• 

Observations showed the beetles to be active all day and even the 

hottest days did not seem. to af'tect them adversely. 

Stomach poisons tested indicat&d the:t heavy applications et arsenic 

sprays are :necessary to obtain go·od kills. 

Cag• teata show that the adult of £!. temorata it •1ther unauited to 

cage testing o·r that a suitable teohnio wu .not ·employed. 

Be'Oause of the activity ot the adult it is belined that spraying 



& 11111&11 area. to kill the beetles 111:>uld not pro'tect the t.reea ... 

Ooaenations ahowd that the be:etle ia apparently attl'&Cted to white­

objeeta. 

Repellent paints applied to gro'fJlllg apple ~• reduced the number ot 

pare.•1t1s•d bo-rera by SS. per cuu'it. 

A m6thod of testing repellent mhtuna by ezpoaing cuttings in 

trees t~ted by- the ·a.dult boron,.. d.-rlsed. 

Walnut euttinga were metre heavily in.fe.ated with boren than apple 

e1.1tt1nga exposed at the 1-. ~. This is probably beeause the- walnut 

ia more a-ttraotive tor ovipoaition due to it•· rougher bark. 

Creosou. paradiehlorobeuen.ei, and carbolic acid wer. 11\juriou to 

the ba.rk: of apple -and walnut 1n thia project. 

Paratf'm alone goe nea.rly aa good npellence aa pan.ff':ln am pan• 

dichloroben.scme and wi thoui: injury t& the wod. 

Poaaibilitiea of developing an ettioient repellent aeem good.. llost 

promising are carbol.ineum pl"eparationa., paraf'tin a.Id a naphthalene-tlour­

soap preparation. 

Material.a tried a11 fumigants to kill the bore,r in the larval stage 

were 1netf'ective. 

Protecting the t-reea with a pa.per wrap materially reduced. the 

num~r ,of tN1Je killed by borer•• 

\1hen wraps are applied to the trtmlc, the beetle• tend to center 

their attack on the limbs above the wrap. 

Paper wraps tend to rot away near the ground am need atten1:ion at 

this point, eapeoially when the trees are watered f'requent~ 
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