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lDtl'OduoUon 

~• wood oreoaote uaed in thia tea i was supplied bJ lbe 

temieaaee Eastman OorporaUon. Ver, liUle ia kl:lown a'boui lbe 

funeioldal a:ad inaeoUoidal ..-alue of wood oreoaoie aa olllJ a 

11ml ted amouni of work haa lteea doae in thia field. 

tar oila haTe alreaq \teen proTed to 'be effloient in 

oon,rolli:ng apple aphia eggs during \he donaant aeaaon, aad. 

have also 'been used eitens1Tel7 as a 1')0d preaenau..-e. 

Wood oreoaote alao haa great peneirat1Te p:roper,1ea am 

has lfeen effeo'1Tel7 uaed aa a meana of pro,eoiion against ter-

mites. !rhe pUrpOae of thia proJeot 1a to extend our knowledge 

of th1• •••rial in ihe fa.ngioidal am 1naeot1o1dal field. 



Aalmowleqmeata 

fhe wri\er wiahea 'e upreaa .bia appreolatioa to Dr. w. 
J. Sohoene and Profeaaor A. a. ~eake for arrangiag \hia •rk, 

am tor their helpful auggeaUo• in oar17lng out \Ida proJect. 

He 1a alao lllde'bted to \be iema••ee Eaaaaan OoJ'pOraUon 

tor euppl71ag \be mahriala that were teated, tor lntormaUon 

regal'd.l11g their produoUoa, and for giTlng a tellowallip wllioh 

made \be werk poaailtl•• 
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Historioal 

1'he amount ot 10rk that has been done with 100d oreosote aa a 

means of oontrol tor insects and diaeasea 1a ••r.v limited. therefore, 

the writer shall oontine the majori \y of his his torioal into rma t10:a 

to tar oils, 11b1oh are aomew:bat similar to w,od oila 1n regard to 

toxloi V• 
Winslow (8) in hla book on Oom.eroial Oreoaotea atatea ihat 

wood tar 1a produoed in a manner aomewhat similar b that in which 

ihe 1t7-produot aoal tar 1a tonned. Wood ia deat:ruotiveq diaUlled 

in retorts, and Oharooal la produoed, together W1 th gaa and a liquid 

dis Ullate whio.b oonaista largeq of wrollpeous aoid and a product 

oalled era.de tar. !rhe tar and aoid are aepara,ed b7 aeUling and 1t1 

tul''hel. di a Ulla tion. Wood tars are different from aoal tars and 

contain leas lJ¥cl.rooarbona. 

Aooording to liul't (3) \ar distillate aprqa .bad their origin 

in Germuv·, wt 'llbe ft.rat commercial tar oils oce into :England from 

Bolland in about 1922. !.lllia was a Dlltoh preparation called OarlN>-

kl'imp. Since the in\roduotion ot \ar oil diatillatea a great mai1 

of -.em ha•• 'been developed in England and are now in uae in that 

oountq. 

In 1931 l:ld.rt made several applioationa of tar oila to apple 

tree• tor tbe aontrol of ap.bia in Vie egg stage. lie aompared oom-

merolal tar oil spray known aa"Jarko" w1 th different aonoeatraUona 

of a local tar aamlsion •de wiih rediatilled tar oil diatilla'•• 

!rwo oonoatratlona of atoak enulaion were made; 11ael1, a 77 per 

aent stock am a 68 per oant stook. Ria results ahow 'hat Where 7 

gallon• of tar oil was used in eaoh 100 gallona of apr• solution 



JI --
ot the 68 per oant a1iook, only 1.5 per oat ot the apples were af-

fected b1 the aphis. Where 5 gallons ot Barko was used in each 100 

gallons ot aprq solution l.4 per oeat of the apples were infested 

l,y apbla. On the plots "'3.ere 5 gallona of tar oil anulaion from 'Uie 

77 per ocmt stook was applied 9.5 per o•t of 'the applea wel'e dam-

aged by aphis • 

.Hough (4) in 1931 after investigating the killing propertiea 

ot tu 'bl'Ought out aome very intereating taota where he uaed 10 gal-

lons of tar oil in eaob 100 gallons ot apn,· aoluiion, '19 per <HIit 

aontrol was olttained againat San Jose Saale. far diatillate "Ovioide/' 

used at the rate of 10 gallon• in eaoh 100 gallons of aprs, aolution 

aeoured 99 per cent aontrol for the ••• imect. Strengths below the 

amuut me:ntio11ed gaTe leas oont:rol. For scurt, soale where 10 gal-

lon• of tar d1 st1llate .Barko was used. in eaoh 100 gallona of aprq 

aolu Uon reaal ted in 97 per oent of the aoalea Ming killed. · With 

6 2/3 gallou of tar oil diatillate anulaion in eaoh 100 gallons of 

spray solution, 100 per a•t of the solution, 100 per oeat of tbe 

scales were deatro7ed. 

Workers in the lew York Agrioul'IU.ral Experimmt Station (2) 

inveaUgated a nwnDer ot 1'~anda ot tar waahea and home made eulalou 

of Amerioan creosote as regard.a '° iheir conaUtution, effects on 1n-

aeota and toxloiv \o trees. A.t proper dilutions iheae aaulalona wae 

ettectiTe against rosy aphls, oyater shell scale, Saa Jose aoale and 

Pear paylla. ~ar oil emula1on used at 10 per oe11t agalut rosy &phia 

gave 90 pel' o•i control. Against Sa11 Jose aoale tar oils gne aa 

good resulta as lime aulphul' When uaed at 10 per oent. Jarko uaed at 
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?f per cot gaTe good oon\J'ol ot oyster shell soale. .Leatroller, 

plum curoulio, apple seed ohaloid were not controlled b7 aiw ot the 

tar oill uaed. IU~t11res ot oTel' 8 per oent wel'e quite destl'uoUve 

to awelli:ng ltuds. I.Uztures ot leas tJ:aan 8 per oent •r oils varied 

in deatruoUvaeaa 'a lnida aooordi:ag to d1 llutio• and Tarletv ot 

apple, but in no histance was aie damage eevere as regard to \he 

set ot tru.i t. 



Dilou11ion of Materials and \he l4eth0ds used· 1n lbe 

· Preparation of Wood Oreoso\e 

fhe oils used in \he mamfaoture ot wood oreoaote are to:rmed 

during the d•\ructiTe diaUllaUon ot hardwoods. ihe main hardwood.a 

used are the oaka, beech, ltiroh, and maple. fhere are a oouid.eral>le 

n11J11ber ot other hardwood trffB growing that could 'be used \nit the 

ones men1iloned above are prinoipal],1' emplo7ed. !.Che used 

in this ezperimeat ltoth 'base oil and emlaiou were as tollon 1 

A. Jaae oil, Jase oil~ and I - unam:usltied. 

J. S aprq oil Iumbera 52, 52.&, 115, 117 am 123 -

emulsified. 

o. t:IO teml A and 1'RO oil lo. 5. 

D. Hea"7 wood oil - for blaming purpoaea. 

lL Wood creosote oil l'umber 35. 

All the enausiona used in this project were ema.laitied b7 the 

mamtae turer. 

Proo .. s employed in the deatruoUTe distillation ot woods 1 

Hardwood Distillation (1) 

Kost ot \he hardwood diaUllation taotori .. now emplo7 

aimilar plants and a.arr, on their prooeaaea aooordlng to s1milar 

operationa. VelJ likely ao two taotoriea oonduat all their operationa 

in the same wa:,. Howffer, in mo,t oaaea the eDd produota are oalei1111 



ace,ate, wood alGohol, Charcoal, and wood tar olls. f.be calcium 

acetate la known "gray aoetate of lime" or "brown aoe,ate ot 

lime" acoordi:ag as the p:,roligneous aold from 111biah 1, ta telten 1• 

somewhat tree from tar. ~he '!,rey acetate is mu.oh the plU'er of ,he 

two. fhe wood nlo(lh~l is a mi:x'lure oons1s·Ung ot metlJ¥1 aloohol, 

aoet~ne and water, Yi th Tery small a:nounts ot aldu,dea, ketenes, 

am other im:purl ti es. 

In Jngu re l a flow sheet :tor the modern .hard1'0 od distil-

lation feotori,s la shown. ~his flow sheet 1s 'DB ed. mainly b7 

1.bose :pl::uits :prodnolne; oharaoal, wrol1gneou.a aotd, and 1111:)od oila. 

ihe llOod after Ming delivered to the 1.aoto:ey is stacked for sea-

soning. After it .bas 1bo:rougbly seasoned, the -,~d la plaoed 1n-

\o the 1•e\ort. ~he distillation heat is o\talned a :furnace, 

u.ai:ag ooal, aoke or wood. 



Trees 1:n forest 

' OuUing, fores, aeaaoning (co:rd.111Dod) 
I .I.al'ge waste wood ---->~ Stacking in tao"Mry 

from adlllilla, eto. j 
Wood jrriages 

to 
a tmosphe:re 

Weighbridge 
I 

Jael--------..,.BJl'!Oi.'R -----+il&..1i11.111W .... iW,ilmlliiia.----_., 

$ 
Ohu,oal 
Ooolua 

VapOU1'8 ar gasea 

Oondenaera 
I Oharooal Shed 

SoreemJrgl bagging I 
Onde PJ'l'Ollgneoua liquc,r 

I Settling T&1ia .... __ "" 

I 

\ 

l 
Orude wroligleou aoid 

:Primal'J' a '111 

I 

i 
Settled tar 

Gu~ 
Wate:r._...,.., Sarult)el' 

I r 
SClft'bllU 
liqUH' 

I Cl&•• 

I 
Pyl'Oligneoua aoid 

I Settling vata ._, _______ ,.. 

I J 
PJl'Ol1gneou aoid Woj oil 

Watel'-. Waah Tat 

' I Wood oils l Wash l1quol' 

11gve 1.-:now sheet t, :r hllrd'IIIOod dlsUlla'1.on. 
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!he 1aae1 aa4 T&;pol'a ~• are 1eoue4 :bom llae deo<lllp011 Uoa 

ot Ule 'tlDOd pa11 watel'Oooled. oomaaera, where the Ta-

pora are oe,81.ellled to 1>l"Wl1 wrolipeou liquor, w.bloh naa 

1ato larse wooden ,-a,,, wheH 1 t 11 allowed to ae,,1e. !the 11.11-

0081.enailtle ga1e1 leave tile oolld.aael" and are aoru)ied. to 1'4111DTe 

Ta;pora ot aoeUo aold, met.,1 aloohol, u4 aoetone whloh haTe 

•oaped. tile oomeuer. ibe s•a• are u'IUlllJ lnlnt 1• tile 

retor, tunaoe, ltelag --:pa11ed. into the alr it not reqa,bed.. 

When the matel"l&l hal aettle4, the ond.e ptl'Ollpeou llq110r llaa 

clepo1lted. a la7er ot '8r a:ad olla I moat ot \heae are dr- ott 

after aetUlnc to the 'iot'kma. !fhe PJl'Ollgneoua aold •• tl'ee 

••·Hlad. tar 11 dlaUlled.. llaDJ' \n)ea ot planta are used fol' 

tllla operaUoa, llae main o)Jeot ot whloh 11 to reaoTe dl1aolTed 

tar. !JZ!le cllaUlled llquol' 11 now nea:rl7 tree from a.- tom ot 

ur, lnlt o• tvther aet'Ulag allon the 0111 to 'be separated off, 

ae olla and tar often oontala allpt aouta ot aoeUo ao14 and 

utbyl aloollol. fhe to 11 aultJeoted to ateaa distlllaUoa and 

Ule olla an waalled. wUh water. !Dae dl1Ullate \be tonHr 

and llae washlJlla from ,1ae 1a,ter are Ulen added to tile aeUle4 

llquora. ~e wood olla a:re 11Dl'ke4 up aeparatel7 or add.eel. to the 

to When the latter la worked up :tol" the mamtaota.l'e ot 0111, 

Ol'D.de wood oreoaote, heav 11Dod 0111 am pltoll. on oompleU.111 

the d11Ulla'1on ot the wood, "111 retol'i 11 opaell am tbe ohar-

ooal left la the oara 11 l'IIB into the ooolen, where it 11 al-

lowed. to cool before 'belq 1tored. 



J'iga.re l •hO• ho kinda ot iaJ' p:roduoed 117 ihe dia\n.ou-,e 

diaUllaUon ot -,od; namel.J', (1) ae1iiled iar and (2) dlsaolTed 

iar. A.a wood. oreoao te 1a 01111 made trom aetiled iar, i.be writer 

shall oontine hia diaouaaiou io '1lia one 9})e ot tar. 

Settled iar 1a uaua11, aubJeoied 1io a proceaa ot dlaUlla-

Uon tor ihe mamtao"1re of wood oils, wood oreoaoie, plioh, all4 

tor 'the reo0Te17 ot aoeUo aoid and meihJ'l aloo.bol. Bo ho tao-

1iozo1ea follow ihe ••• plan aDd. there are mi &J'8 aei l'Ulea and 

regula\iou tor the 1111U1Utao'8.re ot these materlala. Some taa-

tol'iH 0D17 p:roduoe c1'11Cle creoaoie, while oihezo1 reooTer 0D11 \he 

aoeUa acid. 

~• Pl'oduoUon of Wood Oreoaou (l) 

When a good quali'7 creosote 1a dealred onl.J' ihe hea'YJ' olla, 

Hpeolal17 tmae ihat azoe aolleoted ltetween 190 and uo0 , azoe --

plc>)?ed. A dll~te aoluilon ot oauailo aoda la glYen '1le 0111 a, a 

tlral treatment ln a oonialner provided wi\h an •s•~toi-, aa lt 

ia Tel'J' 1mpor'8ni to produce ihMQgh a Ur:rlng during ihe proaeaa 

of aoluUon ot the pheJ10la. When allowed io stand, a lqer ot 

neutral oila aeparaua out on '1le surface ot tile alkali•• aoluUoa. 

!fheae oil• are poured oft and the alkaline solution 1a aullJeo\ed 

lo a s:'lieaa diailllaUon to take aw,q a.- 0111 ihat are left, alr 

·laelng paaaed ih1'011gh ihe bolling alkaline liquor ill order to :re-

mve lmplriiiea. When the diatillate 11 tree trom oll, dlaillla-

Uoa la a"°pped, the llqaor la allowed '° oool and 1a ra911'zoallsed 



wlth dllu.te aulto.rlc aeld, :Che phenols are g1Ym ott in the form 

ot u 011. the oll ls washed w1 th water and dlstilltd uza'1l oDl.7 

a \u17 l'esld•• la left 1n the aiill. ~b.• eaUre operaUon Juli 

dea<>l"ibed is l'tpeated twice mere. The tlnal oil oi,ta1necl is then 

tl"aotlonall:, distilled f?Y)m a oop:per still, p1'0'9'1dad With a short 

oopper plate oolunm am reflux oondenaer. !£.bel'e are thl'ee trao-

tlo118 takeni nanei,, up to 200°, 200-220'\ 3lld 220° upwards. The 

200°-220° t:raotion 11 a J?41l'tial ly' refined. Ol'eoso te. 

Oolleati.ng between nar:tower temperatures ranses gt. Tea a 

more ,ustimt separation ot 11be 1Dd1v1du.al phaola. the 'baa, 

grad.ea ot creosote gf.Te a laJ'ge traotJ.on disUlling be'1feen 200 
0 aad 210 • Hawle., ngges ts on partial aolu ii on of 1t1 e phene ls with 

oautta soda ln order to o'btaln a high quall tr creosote. ihere-

tol'e, 400 p.uu by TOlume ot hla'YJ oils are treated. 1t'l th soo· pal'ta 

ot oauat1a soda solution ot speoitic 1.06, this mount )ei11g •le 

to d.f.asolva about no-tittha ot the total phaols }l'aaent. th.ls 

)14n6 the oa1e allout 2?0 parla of all ranain undlssolTed. ~he 

alkaline liquor is distilled. and air blOIIIJl. !Che diailllaUon 11 

aea11t.med until 250 parts ot distillate are ob\ained, Which aon-

Wu qout 10 park antral 011. Atiel' neull'aliaa'1on, \be l'eai-

due 7leld.a •ou'i 90 pal'ta ot oil, which la washed Wl \b an eqv.al 

Tol•e of waleio and '11en l'edlatllled. !file ell a Ulla '8 ia again 

heated '111 th a 112.ttloien'i amoun\ ot oausUa aoda to dlasol'Ye all 

tha repeated •d •11 is followed 1q a third complete treatm•t• 

the tira'i cU.atlllaUon should .ba'Ye a maxlmma '9nperala.l'e ot at.out 
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235°; in the aeoond 230° • and in the third 220°. 

Charaoteristioa of the Wood Oils 

Ohemioa111 lh91' are a oomplex mixture of :phenals, aresala, 

guaiaaols, •lenols and ethers ot wrogallol. In theil' orade tom 

th8;1' are brownish blaok in oolol' aDd have a oharaoteristio, bumt 
0 :i;ihenallc odor. At 15.6 C the specific gravity varies betwea 

1.060 and l.090. (6). 

~oxioiv - poisonous if taken internally but no harmtul effeou 
• will HBul t by handling the O 111. 

Moisture Oontent - bee trom water. 

Kiso1b1lit,y - Miscible with aloohol and ether but inmiaoible 

with water. 

YlaaositJ - 120 seoond.s at 100° F. 

Oauatic solubilitJ (1nd.1oatea phenol content) 46.&o;. 

Chemical Compounds Associated wilh Wood 

Creoaote are ~lated Below 

AloohQlt•-I•oanvl and isobutyl aloohol. 

Ph81QlS and 4•r1JaUyea.-Phenol, ort.bo QZ'eaol, meta 

aol, para oresol, l:3a4 XJlenol, 1:3:5 xylenol, gu.aiaool, oreaol, 

eteyl gu.aiaool, propyl guaiaool, dimetl\,l gaaiaool, oateohol, 

methyl oateobol dimetl\11 e\hel', wrogallol dimethJl etheio, metl\,l 

P,Yl'Ogallol dime~l elhe:r am prowl PJl'Ogallol dimet.1>71 e\her. 
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4l4e.JmlH•-Propalde.byde and vsleraldeeyde. 

xatonea.-Mei.tq'l 1'-p:roPJl, meU\,Vl Jl-but7l Ketone, diet.lv'l 

Ketone, 07olopentanone, 07olohexanono, and methJl ayoloheptanone. 

4gid.s.-Palmit1o, oleia, abiet1o, araohidio an4 lignooerio. 

l§AM•-Beta-metir,vl wridine and dimett\Yl pyridine. 

l,drogarbgns.-Be:nz.ine ioluene, mota-~lene, aumene, oymene, 

and retene. 

lRrR@M .. -Fa.ran, l mettw"l furan, 2 metql furan, dimeUV-1 

tu.ran and tri met.b:{ l fu.:raa. 

kperiments w1 "-h Wood 011 

Jase 011 .Ap:plicaUons on Apple !frees 

Base oil or and• wood oreoaote 1a a ver, strong v.nll'lllllai-

tied liquid. In order to detemi.zae 1 ts effects on the :ta.notions 

of apple trees seTeral applioationa were made while the trees were 

in their rest period. 

~is ma tel'ial was sprqed on six a:p;?l,e trees at full 

atreng,h during '11• dormant season in order to detem1ne whether 

or not it is harmtul to the tree tissues. Ii was applied b7 means 

of a oompressed air sprey-er. Obsenations !D:lde sevel'al days a:Uel' 

the \rees were sprqed indloa ted. some bul-ning Where only 1ihe tl'WlltS 

were treated. Eowner, where the entire tree was given an app11-

oat1on of baae oil, more pronounoed. results were noted. A large 

maJori~ of the buds were killed and the 1fflod tiaauea were sligh'-

11' injured. ne rest period ot the tree was prolonged, eonse-



quentl;v causing blooming to be greatly retarded with those lnlda 

that were not aotuall.)r killed. i'he following tabulated :tacta a.bow 

the effects of base oil on apple trees when exnm1ned microsaopiaal-

ly. 

Tr~ateg.-1. Coloring matter absent. 

2. Cambium s l1ght11 browned. 

3. Pith rqs and pith somewhat disoolorad. 

4. Phloem Slightly ~olored. 

5. Little or no change in a\aroh content. 

Uptreated.-1. · Oolleno~ oontaina reddish coloring matter. 

2. Jam'bium light heal thy colored.. 

3. Pith rays and pi th naw.ral (WIOhanged). 

4. Phloem nomal oolor (not browned}. 

5. 8'8roh storage unohanged. 

Base Oil Applications on Peach Trees 

The sarr.e investigations were ou:rried out wl th peaoh aa with 

apple trees. All the o:pplications were mode with full strength oil 

while the plant was in oomplete dol'lll8.noy. ~• conolus1one with the 

peach show even mol.'e marked results than does the apple. i'he buds 

o:t the peaches were prac tiaally 100,~ killed and the wood tissue 

seve:re.ly injured. This purtioular oil seems tn have great pene-

tra t1ve po111e:r and when appli&;i to a tree goes iJtmediatelJ in\o the 

tissue. A m1o:rosoop1o examination of the wood resulted in the tol-

lowing observations: 



Treat,4.-1. Jro ooloring matter present. 

2. Cambium bro'Wlled.. 

3. Pith rays, pith am phloem browned. 

Untreated.-1. O~llenc.hyma oontains ~eddish oolorlng mai••~• 

2. Carob i'ttm light heal '1\f 00 lo red. 

3. Pi th and pi th r113s unobanged. 

4. Phloem and ataroh atora~e no:rmal. 

Figure 2.-Showin~ 1DJ11.J'1 oaused by full 1irength base oil 
when applied to peaah tree• da•ing ihe dormant aeaaon. Showing 
contrast between a spre.y-ed. and ,me:prayed peaoh twig, 



ihese t"WO oomparisona beiween i.be aprqed. and UDlprqed ireea 

olearlJ' indicate ihat base oil .b.aa more inJvioua etteoia on ihe 

tuna tiona ot ·tree t.iaaue on the peaoh Ulan i 1i aoea on ihe apple. 

:lhe very tn iuda 11hai survived i.be base oil ireaimeni oame ou, .b 

an ezoeedingl.J' weakened condition. ~he alooming period ot iheae 

bud.a wae greatly re'Sal'ded. 

Creosote Jimulsion on ~pbia :t:sge Sprqed i~ the 

La'bo:ratoq 

Apple twigs aontaining aphia eggs were oolleoied in '1le 

aollege oroha:rd, iaken to the laboraio17, and prepared to aprq. 

After the egga were gathered, thq wel'e oal'etully examined with 

the aid ot binooulara am all inJul'ed or dead eggs were l'emoved. 

~he iwigs wel'e 1ihen out into lengtha ot about three or tour in-

ohea ana. fastened on oardboard bf meau ot pina. F.aoa ltoaJ:'d. when 

tilled had approximately ien twigs. !the eggs were then aprqed 

with ditterent atreng'118 ot creosote and other standard materials 

uaed tor i.be control ot apple ap.bia ea•• After the apra,-11'18 waa 

oompleted the iwigs containing the eggs were plaoed in ihe 1n-

aeoiaq 1io awai, hatching. ~hree different lots ot eggs were 

apra1ed a\ ,hree different times. When .ba,ohing waa completed. 

the twigs were 'brought into \he laborator, am eaah twig was oare-

fUllJ' examined to determine the zmmber ot eggs dead, living and 

ha,ohing. All the eggs were oolleoted at about ihe same Ume but 

wel'e sprayed a, different intervals. ~ble l ahon ihe reaul ta 

ot the t1rs1 lot ot aph1a egss aprqed. 



:i.!able 1.-se~ults of first lot of aFhis eggs sprayed at 
Jlaokal»Ul'Eh Virginia. 1933. 

. §pr31ed Jumar.t ;; . 
Sprq Uaed a l'o. egga 1 •o• •M• 1 ;i of •a• . Sprayed 1 Uutahing ; ,gatohi;qg • 

!IZaroline 5/~ 108 a 7.4 

OU 3%, Cresylia a.aid ½fa lll 33 29.7 

Lime Sulphur 1-8 131 2 1.5 
•1cotine 1-soo 

2% OreoaoH 108 13 12.0 

5~ Oreoaote 1.24 7 5.6 

a i& Ono ao •• 212 2 0.94 

12;i Creosote 218 6 2. 7 

Oheok 203 i5 46.7 

oontrol. Vli th 5 :per cent we lll tioe 6.6 per oent nt the eggs 

treated hatched.. !i.'he eegs B).):rayeii with 8 per cent had. a much 

lower l.iatohing per<~entuce which was only o. 94 pel' cent. !fhase 

two strSDgths proved t~ be the most ~ttective ot the oreoso'9s 

uSeQ. Xhe Z per ~ant twigs bad a rather high hatching pe:roent-

age in 12 :per oe11t. Ot the othe:r m3terials used only lime sul-

p.iUu' l-8 aombined with nicotine 1-800 g~va satistaoto.ey" results. 

'4.llis uombinatlon had a hatchine per 3~nt nf on111.5. 011 3~ 

and oresylia aaid "1-J gave the poorest results o-1 the standard ma-

terials used by allowing 29,7 per eent nt the eggs to ha\oh. 
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taltle 2.-Beaulu ot seoond lot of aph1s eggs aprqed at 
Jlaoltalnu-g. Virgiaia, 1933. 

I Sp:rqed l'ebl"llBry ll 
Spl'q Vaed I he eaa I Soe _9888 & 1,of ... . 1Pmt4 ; Ha tohj ,, ; Hat<ihiM e 

tanllae 13& 6 4.4 

011 1!4 Oreqllo aold ½,C 134 38 28.3 

Ltm• l'alpllu 1-8 112 4 3.6 
•100 iiae l-f:100 

2';i OHOaote 106 10 9.4 

5j Ol'IOIO te 159 10 ,.2 

&% '11"IOI0'9 139 3 2.1 

12~ Ol'eo•o•• 118 5 ,.2 
Jllal.ao Ja•• oil a~ 111 16 14.4 

Oheok 96 59 ,1., 

Ia faUe 2 '11• naulta of the second lot of aphis eggs are 

g1Ten. !he•• ecga \ha' we:re spr•ed on "h• 23rd of lPebra.ar,y, 

oontl"Ol Uae lla'°hill! of a:phis eggs. Of the other materials ap-

plied, Um• aulplmr and. nlonUae used at the sane strength as ill 

ta1»le 1 again pre,Ted to be Ter, efteoUTe. !a.:roline used at 5 

pe:r o•\ waa mt far behind, getting about 96 per oent oont:rol, 

while with lime sulphur am nlootine only 3.5. per cent nf the eu• 
.ba'°h•• In thia lot of eggs per aent emalso, a summer oil, 



ihe egga sprayed ha'°hed. 

file \bird and laa t lot of aphis were aprqed on Jlaroh 

23. In 11h18 applioaUon 8 per oeni oreoao te 1igain proved 'tie be 

ve71 good, tor ollly l per aent ot the eg~s ha'°hed. Table 3 ahou 

that lime llllp.tmr 1-8 and mcoUae 1-800 were etteotive as no egga 

ha'°hed. lnmlao fit and .lase oil 3;& were again cona'bined in thia 

lot with prao'1oall7 \he ••• mnnber ot egga .b.atohing as in the 

aame apze.7 ot 'Ille aeoond lot. A oom\1naUon o t per a.ant tnm.lec, 

and 3j& crH7l10 aoid waa applied and reaul ted in oJlly 1. 6 pe:r cent 

ot egga haiohing. O:reaylio acid .baa often 'been used aa inseoUoide 

tor the oontrol ot aphia eggs dlll'i:ag the do:rmant aeaaon. Good re-

aal. u were o\iained 'by Ua conib1na'1on wUh emalao. ~he oheoka 

of all thl'ee ot the lots wen handled in the same manner as the 

table 3.-llesul ta of thil'd lot ef a phis eggs sprayed at 
liaokalnlrg, Virginia, 1933. 

a ____ __.sw11 .. 1 ... v-•4-M ..... 1.ah....,3.__ ____ _ 
: lo. eggs , lfo. eggs t of eg~ Spl"a:, Used 
; ; §prvtd a M»hiM , &11io»11 

faroliae 51 
Oil 3%, Oraqlio aoid ½% 82 
Lime aulphlu' l-8 71 
Kioo tine l-800 
2/b Oreoso\e 85 5% Oreoaote 64 
8% Oreoaote 96 
12% Oreoao,e '16 
lhulao 4 1-~iase oil 3; llO 
ima.lao ~;. Oreaylio aoid 65 a; 
Oheok 81 

0 
17 

0 

18 
3 
l 
3 

16 
l 

45 

o.o 
20.'1 
o.o 

21.0 
4.6 
1.0 
3.9 

14.5 
l.5 

55.0 
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llttec'8 ot Ol"eoaote JD:mlalon oa o,-a,el' Shell 

Soale. 

liza\ §Ppl&oa,1on.-Scne willow tl'aea Te17 heaTil7 loaded. 

With 01atel' a.hell acala were ap:,qed on ho d1ttal'ent c1.a••• fable 

4 a.bDwa \ha l"aaulta ot the :ti:,at applioaUon Whioh wae mad.e on Jan-

u17 30. f.ha twlga ihat waH apl"qed were so he&T117 1ntu,ed 'Ula' 
an aoOIU'a ta 001Ult was mad• pl"&atioall7 1mpoas1ble, ihal'afol'e, 01117 

an uUmaia ao\tld l»a •de. tm-ee dlff'erani stl'ang\ha of Ol'aoaou 

..ia1oa, along w1 th lime aulphu l-8, aloo Une 1-800 and 011 3 

per aazat and Ol'ea711a aoid ½ per ae:n.i wee used.. 

Wltll 2 per o•t creoao11e a maJor1'1 ot the ao:llea weH al1Te, 

On the 8 pal' cent il'NB most ot the soales .ba'°hed ud the l.ana 

eaoaped. With 12 pel' oent ctreoaote .,., ot '1le aoalea were dea4 

with aoma tn liTing. mie zaiootine and lime aulphv oom)1zaa'1om 

pl'OTed Ter., 1nafteci1Te, tor praotiaallJ all the aoalea ware al1Te 

am heau.- when aaiaed. 01'aa711a aoid and oil allowed. \be 

aoalea to hatch and OOJUequen'UJ \be larra eaoaped. • 

fable 4,-llaal&l t of one lot of 07aiel' •hall aoale apn,84 
at ~laa.iitswrg, Vir~inia. 123~. 

~llu.&17 30 li.lO t.iae l-JOO ,..Jld .lime 
aulplru 1-8 

01.1. 3~ Jrasyiia i.laid ½; 
2% CreoaoM tm\'llaio11 a; Ozeo&oie filr.lulsiou 

12, 0l"90ao\e aaa.lale• 

1 

a~tahe~. larva asoaped 
Al1Te 
Eil "°.hed, l!arva 88 a.a.pea. 
Jloa'17 dead, ••• al1Ta 

' 



Seoopd. applioa\iop.-:A!able 5 gives ihe reaul is of the seoolld 

apra,1ng tor oysier a.bell aoale. ~roline 5 per oeni, and S apn,-

oil 52 were used in ihe plaoe of orea7lio aoid and oreosoi• --.1.aioa 

:i:he resul 'ia show ihai wi ill 2 per oeni i'.iO oil moa i ot the in-

seou haiohed wi ih only a ve-q few 'being killed. On 'he 5 and. 8 per 

oeni trees a large DW'Jiber ot 1ihe inseoia were also alive. Boweve.r, 

where 12 per oent fEO oil was used. muo.b beiiel" oontrol was aeolll'ed. 

Only a few of ihe inaeoia were alive with a majority of than 'beiag 

least. Wben the twigs were examined almost all ot ihe aoales we.re 

toUDd io be alive and in a health¥ oondition. 

1a'ble 5.-Besulia of second lo'li of 07ster •hell aoalea 
spra7ed at Blaokaburg, Virginia. 1933. 

---------.. --------------.pa ta @»med , Spm uaed, 
April 5 •1ooiine l-800 and 

15.mtt sul phnr 1-8 5"' !£&1"0 line 

2,' !llll apra, oil 5.2 

5~ apra, oil 52 

a;~ aprq oil b2 

12~ ll!D sprav o 1l 62 ____ .......... _ ... ___ 1--

& a•J1l.St 

Ma-, alive 

JloaU7 h.aia.bed, few dead 

Ka.».J' alive 

iioail7 dead., tn alive 



o.,s,el' •hell aoale la vaq hard to ldll wi 'UI any '1:Pe of 

aprq maier1al. ~e 1naeok seem to be al:lle to deTelop a ooveri»c 

\hat 1a impregna'ble to moat liquids. However, when a toxic Spl'87 

•'•rial geta into the scale the inaeot is u.auall.J de1ir07e4. la 

regard '8 \he • ••rials ua ed. 111 'hes• twD ,a11lu, 1, a•- uaa, of 

the oreeaote produo'8 ued 01117 12 per cent proTed to be aJf1 when 

nu etteative. Aiw\hing leas than this atreng\h allowed a '80 

great a pel' cent ot hatching. Of \he other materials uaed :ao tu, 

ot thea were etteoti"t'e in ao:at:rolllng aoale. ln eaeh ease ti.le 1a-

seo'8 were either aliTe or they .batched and the lana eaoaped, 

Wood Creosote Fmulaion on San Jose &oale 

SeTeral l;'aa· Japonioae or Japanese tlower1ag qu1noe \ualaea 

were sprayed. wtth different strngtha of Ol'eoaote to u••••• 1,a 

etteo, on Saa Jose aoale. lla.e io i.be uoeediJl8l,J aoaroi\J et W• 

kind ot soale only a ver:, limi ,ad amount of 110J'k waa done. !he 

ahruba ,hat were sprqed. wel'e loaated on the Vbg1n1a Pol7teo.lm10 

Inatitate oampaa. fable 6 ahowa tha' three appllcaUona wen aad.e 

and Wbel'e 2 pel' cent ol'eoaote waa ued, 89 per oat ot the iueota 

were killed. On 'lihe 3 per oe•11 lnlahee, 97 per oent ot the aoalea 

wel'e foUJKl to lte dead when uam1ne4. .A 1t:rcu1gezo appllaatioa 

waa made When 6 per oent 411JU.la1on waa ued and 1'911llted ln 97 pel' 

oent nt the aoalea being deatl'Oyed. On the 3 aad 6 per oent lruhe1 

the oheck 1190d waa ao hea•il.J intea ted with aoale that the weod 



ta1le4. w live. llowevei-, on ihe 2 pe;r oe:at a!mtlta '1le ohMle woed 

lfa'llle e.-aQSUJ. ta ot San Jose aoale iprq84 a'ti a1ao1.a11U1, 
l1qlll1a. 1933. 

' I LiViJII I llea4 I Res- CMati 
IIM bWl41 IPIR R•IA 1 §calf g sga11 ' PtP1 
llal'Oh 11 aja~11•0'• emulate• ' 61 .,., 
Clletlk 24 11 11., 

JIQoll 28 3% Dl ell 52 3 138 "·'' 
Ohecak Wood died. 

lla:roh 18 &j 01'•••• .alaioa 1 42 ..,.,, 
OlaeU Wood clied 

San Joa• soul.a ia aomnha\ leas d.1:ttical\ to ooauol \bu 

e11ter &J.ell. [he i;.soaiUng ot the fo1'118r ia aoi aa npulaiYe ,to 

11qu1d materials as ,he laitu, thea-eto,e, moh )e\M!' n•t11.•• AM 

e:xpeet4kl. tile c.p:pli~tioa ot taaae cl'eoaote u\eri&la wen •4• 
When the plants were oomi.ag 1nto tolia.ge. On 'ti.u 2 per oeat •---

1\0 lnJlU'J was no tecS. t:rom burni~. l'heze \he z ptl' oeat matuial 



11ga.re 3.-PJ'rua Japonioae lee.Tea a!M,wing anoua, of 1nJlU'J' 
when ap:r&.Jed w1 \h 3;i oi-eoaote emulaion. 

ltfeot of Wood 01'eoaote on Pear Bo1'e1' and !.Crunk 

fiaaue 

.A 11WDDer ot different oreoaote materials uaed at full atreng\h 

were tried on thia 1meo,. 7!h1a parUoulal' borer 1a one \hat 'bur-

rows into the ,l"Wllt or limlta of a ,ree and ea.ta the 1100d UHue. In 
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fa'bl• 7, results of a fn of \he olla applied. are tabulated.. ~• 

bark ot \he tree waa no\ aorapeci ott. Wherne:r \he 'bark waa 

moTed. and \he 1I01'11B upoaed, all the 'b0Hl'8 were killed When oo'f'ered 

Wi\h •'118 of 'Ii.be ma\eriala menUoned 1Jl fable 7. ~e worms ib.row ou\ 

a traaa ma\er1al when \h8'J' boN \heir wq 1n\o ,he 'bark and whereTer 

t!d.1 was noUoed 011 was applied, Af\er the•• Tar1oua ma\e1'1ala had 

'been put on tor some time, \he trees were oloael7 e:i:amined \o de-

tezmlae tile nwuer ltilled. Where \he 'bark waa no, rernoTed and 'base 

oil applied, wo lana were i'ound \o 'be l1Ting wiUi noae dead. fllD 

oil A wha spraJed on under the aame oond1 Uona killed one wi\h 'hO 

remaining alive. Jfwnber 5 oil dea1iro1ed 2 WOl'IIIS w11ih four remaining 

al1Te w.ben applied w1 th ltal'k no\ expo a ed. 

~'ble 7.-:Reaulta of apple trees \rea\ed with oreoao\e \o 
kill pear 'bOrera, And.J'na ore.hard, Bollina, Virginia. 1933. 

i I s 
DA'• appll14 g Jfa\1r1a1 vc • LiJiPC gl>ead 

JlaJ 11 Jaae oil 2 Bark not ex-
posed 

!Bl oil A 2 1 " " 
Jro. 5 oil 4 2 n " 

These oils did no\ pene\ra\e "fer, deepl7 into \he tl"UDlt 

Uaaue. la a lal'ge mun'ber of aaaea the wol'JD8 pipatecl and escaped 

af \er \he o ila were pu 1i on. Whe1'e the bal'k waa 1'8111>Ted and \be 

lana exposed all the .,l'IU were killed, while on \he othel' hand 

" 
" 
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where the 'bark waa not remoTed a Tery amall JmmDer o t the lana were 

dea iro7ed. 

on ll"Q.Dk Uaaue • 

.A number of applioauou of lb••• oila wel'e Dllde on tra.nlt 

Uaauea no, infested wi,.b pear 'boNl' to de\e:rmlne their effeoia on 

\be Uan.e. Aa tar aa the wrlier .baa bea aule to ol.laene ao dei-

r1maial efteoia reaulted where i.beae materials wen applied to the 

tl'Wlk iiaaue onl.7. How8"fer, whe 'baae oil waa applied to ,11e dor-

mant n.da aa U .baa 'been ahon ,esulted in some 1nJlU7• 

Oraoso,e Oil Emalaion on Apple i'oliage in the 

Greeuouae 

In ordel' '° deiermlne Just what strengl.ba of cu•eoao,e ermlaion 

i.bal oould 'be used on the to liage with a lllinimmll aaeunt of burniDg 

aeTeral applioatloaa were made on apple leaTea in the greenhouae. A 

mambH' of different airengt.ba were uaed 1nolud1ng 1, 2, 3, 4, 6, aDd 

8 per oen,. !fhe reaul'8 of theae appl1oai1ou are a.hon llelow. 

lfo - llid D.Oi produce lnlning. 

2-j, - Xo noUoeable burning. 

3% - Showed some inJ1U7 at baae ot leavea. Small broniah 

dola were :noUoed aoatiered throughout the leaYea. fhe maJorlt., ot 

the 1Nr11iag oet<JIU'Nd. along the lllidrlla towal'd. the 'base ot the leaT••• 

'" - A large amount of laum.ng along alde of leaTea and at 

the tlpa. Jluoh more 1JaJu17 reaul ted wUh \bi& atreng\h than did 

with 3 per oe11.,. 
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&% - Oonatderal>le 'IN.J'ning along outer edge ot \he • 

.A tew Te17 J'OUJl8 lea••• were lllJ'Owned all oTer and aa.rled. 

8% - l.ea't'ea pracUcalq killed. ill had a dazik 'bro'WD color 

and were Te17 :,m.oh diatorted. theae leaTea wezie so aevereq claa-

agld that th-, aoen dl'opped off. 

Prom \heae reaul\a it can llle readiq ••• \hat 89¥ a'lireag\h 

a'bOTe 2 per oent is 11:nde&irable and s\!'8J18tha 'b870Dd 3 per oeat are 

dangel'OUI. .LeaTea aprqed 'With 3 per oeat showed aome in.ta.z7 'but 

tmae a'bOve ,.bis ati-ng\h produoed too moh 1:aJuJ7 to •• aomiclered. 

Efteat ot Oreoaote lhulaion on .Apple Jbliage 

.A large gi-oup ot apple t.reea woe aprqed with different 

a tl'ag\hB and W1 "11 different materials to detel"mine 1 ta efteot oa 

Iha foliage. All the trees were sprayed wt th a double ao'Uon 

Bp1'&7er, oapaltle of pJ'Oduaing 400 pounds pressure. 



• ligul"t 4-.Apple leaves ahowtng amunt ot lm.rning oaa.aecl 
)J 2 ; IIIIJ oil 52.t.. 

DO 8pl'q 011 52.t. 

'-' ••N ap:rqed wi\h 1 p81' oen\ 414 .,, amw 8llJ" lnanlng wlla\nel'. 

Bawner, wS. tis 2 a.s. 3 per oeat a Te17 deo1de4 ..,..11 ot iaJu,' re-

aulted •• 11,Uff 4- aacl 5 iadioa,,. the 3 per oat aolv.Uon 

aoecl • la:rs• 8111011D" et lllJ'UJ I Oil ... et \.be leaT.. OYII' 

•• e>ompletel7 ltnwud. mi, 4-age waa l•• anere 1'1\b 2 per o•' 



only 'the tip end shows an, appreoiable amount of injury. 

11ga.re 5.-Apple lea'fes show:lng anount of burning caused. 
by 3j BO o 11 62.A. 

fiX> Sprq Oil 52 

!fhis material did not p1'0duoe m7 in.jury to Ule leaves when 

used at l per oent. !Chis group of treea was heavily infested with 

oaterplllara and when the appl1oat1on11 of creosote were Jlllde the 

110rm dnelopnent was oheoked. !rhe 2 per oent bees were slightq 

damaged by this pl'Oduct but the damage was of no o0nsequenoe. OD 

the 3 per oent pl,ots a more pronounced. B111>unt of lnJury was produced as 



figure 6 1nd1oatea. Where 3 per oant oil 1111ulaion was applied to 

·beea lDtHted with aatel'pillara, the;, were aompletel7 repelled. and 

were no i seen on the tr••• an:, more during the aeaaon. 

Pigg.re 6.-.Apple leaYe& showing the anount ot 'bul'J11ng owaed 
117 HD aprq oil 52 when applied at 3-j,. 

fJD 8prq Oil 115 

1!h1a ma'\ei-1al whioh la alig.b'\q dlftermt from ar.r, of ... 

other -1.aiona ued, 111 tba'\ 1' oontaine aulplm.r oompouma w1 th 

82 per oent total oil, wben used at l per oat oauaed only a Yel"f 

slight •ou.nt ot ~urning. Where 2 per aent waa applied plots 



showed a oons iderable anount of inJul'T du.e to 'burning. Figure 7 

1nd1 oa tea the amunt of inJul'T that 1a pl'Oduoed when trees 81'8 

sprqed w1 th a 3 per oent solution of V:aia material. 

Figlll'e 7.-.ti.pple leaves showi?lg amount of inJul"Y cauzed 
by burning when sprqed W1. th 3;b ~FD aprq oil 115. 

'.i.:EC Spray Oil 117 

This particular oil anulsion contains oopper compound&, oom-

bined w1 th a total of 76 per aent oil. Onl:, t""' strengths were 

used; namely, land 2 per eent. On the l per cent trees. a small 

amount of injury was oaused by burning, however, not enough to 
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cause &!Jf serioue damage 1io I.he plants. Where 2 per oent emu.lsion 

was applied, ao naiderable burnins reaul ted. !!:here was more "burning 

than an ordiD81'J apple tree,growing Wider average aondi '1.om, oould 

atalld. 

ligure 8,-Apple lea:Yea ahoWi?Jg .amount ot burni?Jg oauaed )J 
3% 9l aprq oil 123. 



TBl Spray 011 123 

!hh oil we.a applied to a ~l"Ottp ot trees during \he laUer 

part ot the aumner. AD applioaUon of three d1 :t:terent atre11gt.ba 

was made. the l per oat plot showed 0D17 a traoe ot 1nJ1U7 oauaed 

1'J' lra.rD111g. Whel'e 2 pel' out waa uaed a tn lrul'ned leaTea were 

noUoed. On the 3 per oent trees a great deal o:t iDJUl'J waa pro-

duoed. Figure 8 shows the anouat of damage done 1lo the leaTea. 

Figure 9.-J.pple leaTea ahow.l.ng amount ot inJul.7 oaa.aed 'J 
burning when sprqed w1 th 2)6 f:.l sprq oil 125. 



fJ:C Sprq 011 125 

!l!hil oil> lt\ich waa applied at tbe aame time as oll 123 1 waa 

alao uaed at three dit:terent abag1iba. fhe 1•Jlll7 ca11.aed laJ 1 pel' 

out waa OBlJ' YH7 alight but 111. th 2 per oea, a men p:onoumecl 

amount o:t 11lJlU7 waa noticed. Where 3 per oent was uaed the lea-Yu 

were aevereq bumed. ln Figures 9 and 10 iib• aoUJ1t1 of lrluniDC 

pmdued 't.J 2 and 3 per oent SO apra, oil 125 ii shewn. 

11gve 10.-Apple lea••• ahGwilll amoun, ot burmng oaued 
by 3,' m •l'l'tW oil 125. 



!the :U:teo1i of Oreooote .lbu.lslon on .I.iving J.phls 

on Foliage 

1'wo mook or11Jage 'bushes Tery heavily 1ntes tel w1 th li Ting aphia 

were looated ad sprayed. One was sprayed wl th l per cent, while 

the other :reoei'ved an a.pplioation of 2 per cent. ~his material was 

applied when the sh:ru.ba were in full foliage. !I!he 1 per cent so-

lution killed approxhnatel.7 50 per oent of 1ib.e ins eats With no :foli-

age lnu.•ni:ng. While 2 per oent destro7e,,.1 alaout 95 per oent ot the 

11Y1ng aphis, lrut a conaiderable SD.ount of 'bul'Jling was notilaed. fhia 

atrength was entirely too st:ro.ng for Uie plant. ~he t110 plants were 

ao heaYll.J' loaded w1 th the insects tbs t lbe maJori '7 ot the steu 

were a bla ok mass. 

Oil !muls1on on Potat.o Beetle 

Since Uie poiato beetle was one ot our most common inaeota, 1 t 

was deoided it, t1"7 s9'f'H•al different ermllsiona on this insect to de-

tennine ita kill111g power, and to find out whe,her or mt llllrning 

1'>uld reault. Sneral rowa ot health7 looking potawes heaTily ia-

tea,ed with beetles were selected. fable 8 shows that tour dittaeat 

eaulstoas wez,e used a, the ISD.8· atre~•-• One VP• ot oil was ap.. 

plied _to eaoh row, whioh was about 150 fee, long. ~, the taltle in-

dlaa,ea these results were not Tery satia:tae'toz,7. SO oil 52.A pio-

duoed room• lm.rning ot ihe foliage and did not kill the insects. tm 

oil 52, 115 and 117 all showed Vie sane reaul ts as did 52A. !ll ot 



streng'th 18 liable to prove Te'lf'¥ ~rmtu.l to 'the plant beoauae ot 

burning. ~tatoea seen tc, be very sensitive to creosote mate.rials, 

and at.reng\b& atroug •mugh to kill the 1mects 'llbuld inJure ibe 

pota'\o plant. ea'Uffl.7 ioo muoh to be of a-q value for the oon\:rol 

~alu.e a.-lieault o: poh.toes sprqed at. l3laokaburg, Virginia, 
1933. 

a ,streDgtha 
;pale IWAIIA g §prg VU: g U8ed I Beaulta 

Jwi• a DJ apl'SJ' 011 52A 1% rouase allghtlJ nrned. 

flilriJ spr'9' oil 52 

m ap:ra., oil 11, 

!JD apra, oil 118 

Jlo insects killed 

Some lnlrmag. Jlo 1:aaeo u 
killed 

Slight lnl.rn1ng. Jlo ohaJlle 
in llWlllter of iueou pres-•• 
Sllg.bt lnll"nilll• Jlo la-
aeek killed 

Oil Jlm.laloaa on the Kezlcan Bean aeetle 

Wood oreeaote am111ou we:re uaed on 'bean• to 890\'LN data on 

1'8 'f&lue aa a oontl'&l meaaUl'e tor the bean llaetle. iav different 

matedals were &pra.,ved on the vines using than a, slrengtha ot l, 2, 

and 3 per oote. All the ftlllllelons were applied bJ ot a Gom-



p:rened air spr•er When both adQ.l ts and Jarva were presa,. EacJa 

:row 'A!h1oh was about seventy-five feet long waa ap:rqed w1 '11 one 

gallon of spray solution. 

1933. 

: ,strength, 
Dag !PlPIA I Spra,,v »•14 g VIA g it@»J.\• 

June '1 !CIO apl'DJ' o 11 52.A 1% liea'l'ff &ft'el"el7 lnU'necl 
Bean )ee,le killecl 

Dl apra,' oil 52A 2'/, MaJeri '1' ot plan'8 killed 

S sp:ra:, oil 52A 31, ~ll plan,e killed 

!UIJ spray oil 52 1,, .Leavaa 'b&dl.J' 'bUl'Jlld. 
leu )ee\le killed 

!JO spJ'a~ oil 52 21, llaJor1'7 of plaa'8 killed 

DO spray oil 52 3~ All planta killed 

!l!JIJJ aprq oil 117 1,, LeaTea anel'eq lra.l'aed. 
Jeaa laee\le killed 

!l?BO spra, oil 117 2:/> Beans killed 

DO sprq oil 11"1 3% Deana killed 

!JIO lpl"&J' oil 115 1% SeTereq ltuaed • .... 
lteeUe killed 

!l!llD sp:r,q ell 115 2; Jeana killed 

DO 1p:ray oil 115 3j6 Jeana killed 

ln fable 9 ,he reaulta ~t these yarious materials are given. 

Jilaoh atrength for diffuent oils prod11.0ed about the aae l'Hul'8. 



ln the l per ~•nt rowa tbe bean beetles were killed but the leave• 

were S9'ferely burned. With 2 per aeni ml'lst ot 1ihe plant• were 

killed and with 3 per cent all the plants were dest:royed. bre-

tore, U 1a not likely that 11t1od oreoaote oa:n be used aa a meana of 

aontrolli~ the Uexioan bean beetle l>eoSQse of tb.e injtl.ry the c,11 

p:rodaaea t.o the plant. 

the Use of Wood Creosote as a Ja.ngioide 

A g:roup of trees that" bad not been sprayed :tor several sea-

sons were selected for 1ibiB eXJ?eriment. ~rees that were knon t~ 

have 'beeu preTioual1 infested w1 th trog e,e and aoab were sprqed 

W1 ,h aeveral dif:tuent ema.la1ou. iheae appllaaUona were made 

with Tarioua strengths ti.Bual~ l, 2 am 3 per oent. T.he 1'esul ta 

ot thrN appl1oatiou of S oil 52J. used at t.be above named 

a bag'118 shew that the oonbol :tor bo'11 1aa1' and :frog eye was 

only ••:ry alight. !fhere waa a. oonsiderable amout of aoab and fl"ag 

e:,e present. and on oompari.ng these sprqed ·bees w1 th the unaprqed 

onea the tiffel'enc.e was hardly mUoeable. m s~s, oil 115 and 

117 when applied to 31>:ple trees also failed to oontrol these no 
diseases. ~he spriug ot 1933 was a most faTol'able season tor the 

deTelopnumt ef so#b, with plenty of 110iature at a'bout the time 

f;r}Hb spores beg::m to smot. 



Wood Oreosote en Old House .Borer 

Some joists infested w1,h old house borer (llrl9INPt! ii:. 

,bl]J:l• Linn) were .given an appliaation ot oreosote oil Bo. 35. fhe 

oil was p11t on danaged Wl')()d and alao 'IOod ihat had no, been infes-

ted. ~• borers before ibe oil was applied m~de a gl'eat deal of 

noise iaaide the \'IOOd tunneling their Wflfl ihmugh, and af tar the 

oil waa applied DO furi.ber noise or dansge was notioed.. 1'.be oil 

se•ed. to have penetrated \hrough the wood and either deatl'Oyed Ol' 

repelled \he ltorera, tor no 11lrthel' trou~l• :resulted trom iheae 

-,od eaiiJII imeota. 

,~• Use ot Wood a:reoaota tor .Banding Purp,,aea 

For 'he past sweral years banding apple trees tor ibe pul'-

poae ot ooml>aUng the apr•d ot -. aodling moth has proTed -, ie 

ve17 poptlar. !here are a llWDltel' ot o.bemioally treated bama OJI 

the market tor 'Cllla purpose which are detlni tely lcnown -se lte et-

teo'1Ye 1:.a killing ihe 110l'Jll8e 

.A lal'ge DIIJllber ot COrl'UIJa,ed ltanda altmit thne 1110.hea wide 

•••• treated wUh hea'V)' -,od oil and "base oil. ~h••• llande wel'e 

dipped 1a \he oil 'bJ ,he wri ,er and pd on apple ,reea looatecl a, 

dUfe:,ent placea. la oonJunotion w1 th tbeae land.a ohem1oally 

treated one• were used to ser"fe as a oheok. Wherner the baud.a 

were u ed., care ,rae taken t.ba t. all loose 'iarlt 'be aoraped ott and. 

,iaat. 1ihe laaJld lte :titted Ug.bU7 around the 1il"lmk ot ibe tr••• the 



results of these b3nds .are . .;l ven in the followi.ns tables, 

iiable 10-Reaults of one l,:,t of bands on ai;:plo trees tor 
oodling moth lal'Ta in the Broce Orchard, :Blaoksl.Yurg, Virginia, 1933. 

1«.ateyial b~ndsilo. trees aDa ta p:1 t: Date ,No. dead,.lo.llving;fo dead 
ll.n\KJ1th g Banded & on ;;r9ved; lana J.atya alarva 

lase oil 4 June 30 Sept. 21 0 2 o.o 
llea'fJ' wood oil ., June 30 Sept. 21 3 2 60.0 

Ba ta-napthol 12 June 30 Sept. 21 13 3 85.0 

fable 11.-Results of one 101 of bands on apple tl'ees for 
codling moth lana in the oollege ore.hard, Jlaokaburg, Virginia. 
1933. 

Material )&Jada i1o. trees :Date put a Date ,.,. deadal'o.l1V111fU;& dead v,1,14 n\ll .1. )lamed : rm & J'lmQ't' ed ; l_an-a lana :l2 na 
Ja.ae oil 2 June 22 Sept. 21 6 3 66.67 

liea"fJ' -,od oil 2 June 22 Sept. 21 4 2 56.6'1 

lase oil I 3 June 22 Sept. 21 14 2 8'7.50 

femi A 2 June 22 Sept. 21 15 2 S8.24 

J'o. 5 oil 2 June 22 Sept. 21 18 27 40.00 



Table 12,-Shi,wing reaul'ta nt one lo't of bands on 11p::9le tree• 
fo~ eodling moth larva in Nlningers Or0hard, at Cloverdale, Virginia, 
1933. 

Material banda:llo. treee:Da\e put:Date ,no. dead,lo.liTing,% deadalooation 
t;QAted, Y4 th ; 11~m. on lrft©OV§d. i larva . ,a1•x,; .,arva "" ,, ... t 

llO'-VJ WO ed Oil ,! S,spt. l4 Nov. 22 2 37 5.13 alloTe 

Base oil 5 Sept. 14 Nov. 22 17 83 17.00 allo'f'e 

lieavy wood oil 3 Sept. 14 Nov. 22 3 23 ll.54 llelow 

:Base oil 7 Zept. 14 Nov. 22 13 79 H .• 13 llelow 

Jata-napthol 4 Sep't. 14 Nov. 22 236 2 99.16 

• - Whether above or below ohemioall:, treated bata napthol band.a. 

!4'able 13.-Sho.'liing results of one lot ot bfinds pu.t on apple trees 
:tor oodling mo\11 lana in the Do'f'e Oro.bard, Olovel'dale, Virginia. 1933. 

Material llaadaalo. treea,Date pui1 Date ,»o. dead 1No.liTing1% deacl1looat1on 
ia:11\ls\ »Wi , )lamed g gn ll'W!td; laua . larva ;lana ,01 1111• • 
lioa'f7 wood oil l Sept. 14 Nt,v. 20 1 5'.<; . ., 1.85 a)ol'e 

HeaTy wood oil 2. Sept. 14 Xov. 20 0 5 o.oo l>elow 

Base oil 10 Sept. 14 Bov. 20 4 172 2.21 'below 

Base oil 5 Sept. 14 Jilov. 20 8 118 6.35 abo't'e 

.Ba"a napthol l Sept. 14 llov. 21,) 149 71 67.73 

• .. Whether above or below chemoal4' treaied Bata napihol ltands. 



!eable 14.-Showing results of one 10, ot )ams on apple 
,rcea fo1• cc,tlin~ moth larva in l!:ir1dey's Orchard, Salem, Virginia. 
1933. 

Jlaterial bands allo. trees:D:'lte put: Date ,Bo. dead ,Bo.living .. dead1I.ooaU011 
ire.tad, M- th , b::ndec\ Pb removed; le1-v'1 . li:.rva :larxa ,on h:••• I 

B.t•s.-·y WO od o 11 8 !::e:pt. 14 N0·v. 2•;;, ..., 0 27 o.o above 

.,se oil 46 Sept • 26 liov. 22 l,,,~ .:,.., 104-4. 11.31 DO othtl' 
lta'lda Oil 

tre• 
B.eavy w,od oil 32 Sept. 25 Bov. 22 3 le29 IIO Otilll' 

)and.a on ,re• 
Base oil 4 Sept. 14 Nov. 22 4 lt2 2.74 ltelcnr 

Jase oil lO Sept, 14 lov. 22 0 42 o.o QOT8 

Jatia-nap'1aol 6 Se:pt001. 14 Nov. 22 179 5 97.28 ••low 

Bata-napthol 2 Sept. 14 llov. 22 207 l 99.52 &boTe 

• ... Whether aboTe or below chemioally trea tad 'ba ta-napibol 't#an:11. 

!fal,,le 15.-Jiesults of one lot ot band.a spr.-ed 1a Jlarkle,'• 
Orc.terd tor '11e oon\rol ot cod.ling moth luna, Salem, Virginia. 1933. 

Jlaterial bandasNo. trees:Date put, Date 
tr1att4 J1 th a banded , on ;.removed 
Wood oreosote •• 10 

35 
Oat. 24 Deo. 2 

allo. deadslfo.liv11Jg1~ dead. 
1 Larva , larya ;lQ;na 

365 2 



Figure 11.--ShoWing Al'lap 't.aD4 int••"d. w1 ib oodling mo\h 
lana before U waa aprqed w1 \b oreoaote oil 35. 

th••• 'band.a 'lbiab were apr8J'ed w1 \b oreoao te oil Bo. 35 were 

made of ordinar, burlap aaoa. fhe oil in order '8 reaoh \be ,nDk 
ot \he ,ree .bad '° penetra,e lhl'Ough 1ibree 1ibiokneaa ot 1ibi1 aau. 

Jla117 ot •h• 'banda were lined wUh paper. !the oil was applied W1 ,h 

a oompreHed a\r aprqer. fte 0D17 h0 im eat• 1iba, eurTiTecl were 



tot1.o.bed waa lt1lled. Where the o:reoao,e waa applied to Uie tl'llDk: 

ot •• ,l'ee tiler• waa apparantq no hamtul etteou. rig11l'e 11 

ahow a ltaJld. inteated W1 tb aodli:r.tg moth lar'Ya betol'e it waa aprqed. 

Some llama in ,hia o robal'd wel'e tot1.nd to ao nlalza aa high aa 1500 

.,:nu. 

General Diaouaaion ot B8111llh 

be fll.1111.re ot wood oreoaote aa a aprq •terial aeea to 

lie in 1 ta poaai111l1 tiea aa a do1'1118.Dt aprar. Ye17 good HIV.lb 

wel'e aeotJ.Hd. •en Uiia oil was applied at abaDg\ba of 5 and S 

per e•t tol' apbia and 2 and 3. per oent fol' San Joae aoale. 

Jaae oil applied at fll.ll strength to apple and peaoh t:reea 

dus-ing the dornumt aeaao21 ane:relJ damaged tile •od U1&ue. 

Oreoaote 81111laiou when applied to tree• lnteated 1d. th 

07ater shell scale gffe -ve17 poor reaulta. Onl.7 ,mae treea 

that were sprayed 1'1 'h 12 per oent ga-ve et:teoU-ve aonbol. .A 

111110h weaker aoluUon ot oreoaote &'Ulalon waa applied on Saa 

Jo•• scale 111 th aaUataoto17 aonuol. ~1• 1•eot la -.oh eaaier 

to kill than 07ater ahell aoale. 

Varioua oils applied a, full a,rengtha to tile ltark ot 

apple tree• did not aaUataotorlq oon,rol the pear 'borer. Bow-

ner, wbea tile 1m eota oae in aonlaot with the oil 'Ule, we.re 

killed. 

ill the oil emulaiona 'beyond l per oent a treugth uaed on 

apple trees wbile '11.,- were in foliage ab:twed oona1dera'ble 'bun-



ing. lt 1a Tery niden, ,mt aolu'1ona atronger than l pel' oen, 

are undesirable tor the :foliage apr••• 

011 •ulaiona o:t 1 per oent aprEf'ed on po'ta111)ea reaulted 

in ao na ideral»le lturn1ng. !Che lna eo 'ta were not killed. fhe •-• 

wJ. th atrengtha ot 11 2, and 3 per o•t applied. to lteana 

oauaed a large amov.nt ot lmrning. ~e 111Ju17 due to lnlrning waa 

ao anere on the 2 and 3 per oeni rowa that it was n.eoeaaar:, to 

replant the entire row. 

Wood oreoaote apra,ed on apple trees to oontrol aoalt tailed 

to aatiataotorlly ac,ntrol '111• disease. fl:ae Tarioua Mmlaiona 

used at 11 2 and 3 per cent did not prnent the dtrrelopnat ot 

the d1 aease. 

Wood oreoao,e oil 111,-,;ed aoM mer1, when 1 t waa apra,ed 

on lRtrlap sacks to klll ood.ling moth lana. this oil was Tel7 

'to:do to the -., nu and dea\reyed jraoUoally 100 per oenl of 

tile lana. Thia ••• oil wheli applied to Joiata infested W1 \h 

old house 'borera completely oheoked. tile advameezat ot lb1• 1n-

seot. .le:tore Uie oil was applied the 'borera could 'be heard won:-

ing inside the .,od, lmt aoon atopped their tumlel1ng a:ttel' wood 

oil 35 was :p11t on. 

Janda treated 1d. th creosote oil and when placed on apple 

tree• tailed to oontrol codling m\h lana. 



Oo11.01ua1ona 

1. Jaae oil when appl1-1 da.n11g ti.be dol'mar&t season 1DJured )o\b 

1ihe ba.da and the 110od tiane. 

2. laae oil 1nerel7 1D.ft,tl'e4 both ~e )ark am lnlda ot peach 

11reea when eprqed While do Z'blll ,. 

3. Jotll 5 8Jl4 8 per oent creosote amlaiou gave ta1rq good 

:reaul ta 111b.en aprqed on aphid egga duing the dol'IDSll1i aea-

ao11. 

4. Lime ailpml' 1-8 aoal,1ned 1d. Ui mooUne 1-800 produced. tile 

,eai reaul ta ot the aia:ndal'd ma'\eriala used. 

5. Onl7 12 pel' oerat oreoaote gaTe an,w)le:re neal' aaUataoto17 

reaul ta in oonbol11ng 071tel' abell aoale. 

6. San Joae aoale waa etteeUvel7 ocuatrolled W1 th el ~•1' 2 OJ' 

3 per oent. 

?. Wood oreoaole waa not etteoUve agaiut pear ltorel' lana 

when applied to b'IU'lk ot tr•••• 

a. the oreoaote applied tor Pear Borer did not iDJv• the Uunk 

Uane. 

9. ~he oreoaote anulaion aprared. on apple :tali.age in g:reenhouae 

a'bove 3 per oent anerel7 lnlrned the lea•••• 
10. IBl aprar oil eaulalon aprqed on apple foliage procluoed ao .. 

lnll'nizw. 

11. 50 oil at 3 per oent strength oaued a ca:,uidel'ule ..,u, 

o t inJw.7. 

12. a:, uo'fe 2 per oen1i w.rned ~• leuea t, o rm.oh '° 
lie uaed aa a to llaae aprq material. · 



13 ..... pel' o .. , Ol'eo•ot• tllallalo• efteo,1Tel7 OODU'Ollecl llTl. 

apb.ia OD tollage .. , ..... l'.17 ftl'Ded \be foliage. 

14. 1w pel' o•t d14 no, c••• lntl'D1DC •• olll.7 killed a'tlout 60 

pel' o•'& ot '11• li'Ylng aphi•• 

15. All oil am1.a10• ued at l pel' oat GD :poutoea tailed to ld.11 

th• lnaeota and. l»Jved ~• tollase. 

16. 011 •ul•lon Bpi' ... OD ...... 414 :aoi OODtl'C>l t.he , .. ,1 •• 

Sireag'1:II ot 1 pel' o•t anel'el.J' 1DJved tbe NaJ& foliage. 

17. Wood oreoaot• emlalon did DOi ooat:rol apple aoab ol' fl91 ••• 

18. Old .bouae ·ionl'a wei-• etteoUTeq uacU.oaie4 -, oHOaote ol1 15. 

19. Bei \bel' 11904 oil DOI' ltaae oil etteoUvel7 o011trolled. 00411111 

mo\b lana 111beza uaed to tl'eat ltaaa. 

ao. Wood oil 35 s••• ez~ellent reaul u •• aprqed o• llVlap 

'8ad.a inteated W1 ih aodliJlfJ moth lana. 
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