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Thi• l 1"e tt to the o.e• d t 

ray, 111 tro-ort cy lo- %71· be ol 1 t-elat1 

t1r&iD1a con 1 tiona tor th c trol ot oert ln wbioh 

the Vl aJ.Ilia oroh&rd1at bAa o n 1:17 to deal . 

1 TOft 

n .neat•• "ef ot the a1"111lable llteratul'e 1 toatea 

that oila lla'fe b uaecl •• lna ot1oldes tor oe t r7 

a halt . coordlJ18 to on ( ) •ooeae, ln 1763, te 

turpenUne a other otla are al o tor o aU 'la 

11 e, but ,care Ill be aken ill belr u , e1 oe they alao aot upo 

planta, in& th .. ale an e•en klll1 them. • e o a r.at1o 

peneS. a,. • JIWIMr ot year a later ( 1 l ) my ( 62) , wor 1 

with ,_c-. the tuU a in ettoz.t, to find a aUafaotory •thod of 

d atronn earthwo , reoo · etl4e4. utti 

ole u t a pourlD& 1 •t•r. 7 el 

a eoot well at t ther 

rop ot oil 1 eac wo 

4), in 1839, report tbat oil 

w1 th a brush war ettecU •• 

ata•t wooU7 phla . A ke.roHne la1 D a tint use 1 1 

e.aa1Dat th ourrant wo ( ) • e S. 18'' the 

laton to la na pultUa ed ( 1111 . t prq 

nt11 1901 en there eartl4 the terlala wb1o •• th ton-

l'WUl«ra ot ou present oil le1o • ateotble otla. 1 the next 

7e&r {1870), lt that a littl oil iz •1 a 

eratel7 atrous IO&P ucla, the u.ut1on of wh1oh, bo...,er, be 



ttable tor t e pl t • utrt trea t (•?). t ia t1 • o • 

1t ta 'fi.d n that \h re a wl • eprea 1nt re t exhibit 1n t 

u e ot 1la aa 1 eot1c1 T 1 • • Llnt r (46) in 

1 1 1catea t t paratt1n o11 o ln bJ t • 1at1llat1on ot c 1 

coal 1 ae an 1 oticide tn • 

cru e tar oil ( a1 t ape phy1loztra) we tl t nt1on 1 1890 

( 3) • xp 1m ntal wo!it oarri 011 1 9 ( 6'1) abow . t at cru e 

u ilut petrol or Ol"U4e petrol 1o 2$ per ent a .0 r c t 

aoluttona oul e applied urt th winter w1 thout 1nJurr to t tree • 

~· ilutionu pplte to ore ar troea (•1 t exce ti ot 

ahan7) Ya1')'1Jll in aao. ~ raerr tock to ol tre 1.11 tu l bear1ll6• 

ln QID.e in tuce 1t wu tc that the .oil ao•• a a aU ulant an th 

trees actually bowed 1 tar ~aor an bett r toltaa thaD t oa cb 

•er no tr ated. 

I 1 '1, W. • 1110 ot Vir 11lla r.oca...w::a.ec th ua ot e:ro-

aeue u a wiater wa to;- ol4 tru.lt treea, po1nt1"C t that 1 era e 

ot kU'Oaae re uceroua to pl ta han 1Cll adea at they 

U.auld 'be onlJ o vi t aaa4.,-a wJl the ta r7 (1) . 

I 1898, he obaerYe t t keroa ~• • aately e tru1t 

reea 1 the orant • 110 (2) . Tbe next ,eu, 1 ClflJ'l71. hle a-

perilla t hrt an a 30 per t mnure 

ot eroae ater ee u o younc •~•• wt t out lnl nd at 

no 11 'fl aoale ooul e tr e tr at ( ~) • I 1903, w 

atate that 1 aot re o.-a th uae 

a'baolutelr eoe &l'J, t that 111nurea ot lcero • te 



afelJ and e cceu lly if care e tek 1n the appUc t1on. 

eat th t crude trol could e a 0 y 0 do t tr ,,, . 
e peri 19QO-l9ll, t ere pro ably • mtbtt a 

o:rmant epr )'1 at \1 • betor• 

n •· 1 1 tent ••• e prlmarilJ to tll 4 ... 
at o 1Ye actio oft lose ecale. lt 11'118 rillS thi a p 11. t at 

th cru e p trol~ an a1ac1ble o1le ot their etart. 

~. el (19, 10, 21) stated in 1900 t t it ••• n sate t 

e pure k r een r el'\lde p tzool or nen 

k1111 h reau1 e in 

20 per cent aixture or crude oil 

that the •• ot keroHne aad. 01'\1 • pet l.um in 

aio.o.e 

l t ap U 'lo :trut t treea before he uda ere opeA. liAS appl1cattone 

ot keroe • kero eae echanio 

In • ontinuation of a ork wit 

lnvea, howe• r, aYe pool' reeult • 

loa ecale, relt (28) fou.n that 

a aechan! o.al xture of BO per ceat crude petrol • 'f'e.ry etfeoti'f' 

eYeral eerlJ rius p 11cat1o • 

that 1 ta oontiau OYel" period of tour years a lncr •• 

d peach treea caua 

Uoatl ot 15 er eent en 30 per o t 

d wat r to pl t th a e 

t1 e a 16 per o at an 20 p .r ceat m ani al 1xture of keroaene ••• 

., 11 ; ho • r. t e mtnure ot cru • pe rol ··- aor eft ott • 



IJL t e expert waa AOt 1 jur • alth 

buda 111 1 to iUrat or actually opoDi 

C. A. . "eft ot ne a e ( .U) also 

01 c 

20 to 

loae ae •· e etate ' ~ 

t sol tto {k ro t r) rel1a le ut 

1D • 
• 

t e a ot 

1n 

pplJ beoaue ot 1nju • • atat d tu.rther t at lte ae waa not r eel 

beo •• or tht tact an also eoa e 1t check arona in •• r1 • 
1 l Of. t at oal. ot • s !ntro • • 1 • • l'att 

e ot our t1 t c ero1 l 11 eprqs an t a atUl 

el"bapa t he bea'l of 111 pe.r1 (1900-1 11) 18 t in a 

Co ell lNlletln (80) Which • this to 8aJ about etrol 

otla " e han • t terl ala tt1 t aoelle H rt 

leta tail rea ftile o era f1Ad tb 1'8 ta are 1 elet in 

oha eter. • 'lhoH of ue 0 re wo tr1 t 1 4o ant pr&J • t • present 

un eratu. 7 thte c . t be tNe, at e p r re lt al'O ue 

• With r r11J to t ltr eprayt 

1 _ , we f1 people co"''·"'IUUI erta1n reU bl e spray • 

t t th y baYe tail to obtain o late ooy l'al•· 
Th p n tr l U to 1 20 

1 ' 
to t 

peno e . 

Aooor 1 to a1nt oe (61, 8) the ero a 

par Uou were elns replace •• do 

t be t otl r otl pr 

aft'eral o ea, r lt in •••• 1!1jur)". ceo q to Pelt, • 

1 11h1c 

pre-

111 

a 



I 

tr o r Ia~ pe etrauo d 1D..1Ul'7 by oile -·,..~"" wit t e 

e to oli-

tl 

will ot r 

co 

to lee 

:re 1a 

11 1 t 

P 1 r to year. a ar 

•· I ta l to be 

t 1 4o t tr e a1nc o e.1 w atb r co d.1t1o a 

o1 to 1 Jul'7 b7 otla t otbve. the nola t • eee 

er 1 . tr na. ta t an ln tall tr a -* • :ppar ly 

· e realataaoe the ce1raUo (a J ry) ot the 

aprl jua betore cr 1ft)). 11 • and also, at t 1a tro -

t1sa e 1e JDOre qu1ckl7 zoepl.aoad. 

l't er ez,pui nta with ate 1 le oils 1>7 ata ot C&litornia (16 ) 

ow th " 1 otl lsiOAe, diattU t e nic • a • t r m1:nu aad m1 

ci le otla ott n •• uate CM& , lt the wat con,a1na ftl"J ch eral ma·Uer. 

eretor , l er to a•ot4 oil t jur,. to tha treee, oul 

plt wlt a d power oh1 e e u1 pe 1111 a tor etul a&ttat01" 

la ot la ftft 1 n rall7 • tOI' t 

atcott e was uae4 aa a eoata t 1aaecttc1 e 1 t 

o tr l ot zoo•1 ta other • 1 aena. 

oatlt, a coul ot al ya 'be r.ll upo to 

1 n t • control t ffl aphis. 

COil\1'01 t acala 1 e ta, 

:re-blo 80111 aprQ'a tor the 

oUna, how eyer, waa 

l t t e 1 1• 1 creaae ot an l e aoale a cut 1 20, th 1n ar t 

1 lu'brt aU otle •• in the ld. le eet. e 1 ctt o1dal 

•elue ot oil rap ta ue ohtefi)' to t lr asp ynaU etteo {36) . ome 

t ~h• 1187 1 • a oena1u. degree t oorro t•• ette t. To k1lle4 by 

t e spl'llf, h Yer, t.naeo\ at 'b ao,ually hit. Oil r&JS po eas a 
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eau.liar onepi power whio op ator to co..,er 

under ntavorable ocm41tto • It ab ld be aoto4 that 1 U et inJury 

haa omet1maa toll w the • ot t ... otls. 011 te t 

own to oae to fOllr reaulted 1 the eontl"'l ot aa 1 seal w1 th t tn-

3ll1'1' to the ap-ple troea "Pr '1 ( 2'1). el otl ua d 111 e 

a b a to aweU 

Oyater ell a ale, ret a par ntlr lnJul'f ooourr ( l?). 

Ira 19'24, o. • 
eYelo • Aocor t to 

cl.e , a llllaclble o11, hom the atandpo1n ot coutrol, a po ea • 
p Ue 

at a nrenatla 1oh wou.ld not re.U.t 1n 1nju.ry to t • 'h'M. 

». Guman (21), 1D .hie WOJic wtth ropean e alte 1 1982, tw d 

eleat'l7 indicates the "Yalue ot 1Diaoible otla u O'Yicide • Oal"!DDIA pot ta 

o t, bowwer, that a olla, it ua tn exoeeaiTe quantlt1ee, •Y bee • 

4ugeroua to apple reea. putic\ll.ul¥ to t e tl"t.Ulk and 1 or 11 b • In 

the ..,..,, late epr&Ja tiler 1e also 

In 10~ thor eppeu a to la tar u a 1le t1 oil oa:p 

Jo eoal 1n the 4o:rae t e • e ot a rop ~'-

I 

pp ere •• yet 1 the uae ot t oil. 



gutnU!aU.,. ..-....;;;;;;;;;;;......,=-.-. 
JdtoX[l Deri'Yatl'Ye 

ole tOI' e, bet 

••• , 1 t eppe a to be 

eatabliah t t t eir toxtott7 1 t a tollowl o er1 phaol 

ph 1 (plarto ao1 ) en the • o v 110 l apply to tbe ore ole 

w1 th eoep, •• put oa the IQI'ket ae en 1naeot1e14e lA the tom t a paste 

bo biUDC e iAHOta ('1) . ( 46) uaed. uti :a.nJ. e 1 

1893 on apple, aooee U'r'f, raaplte1'TJ, lllaokbel"l7 aA qui oe, but 1a wa 

eppl1 u toll e apr wblo pTe qutte · trf'e tnj ry to • tol1 • 
1 1182, • o (l') aen'Uou that oil 8houl.d be 

a.T01de4 whtiQ the treae ar TerJ cb'J, tor eDJDple; tollowi a •• OJ't.tl 

w1 b o ae ot he taot t t U • 11 a ar at r po tb1llt7 ot a eorptlo 

ot the oil by the treee a auoh tlJIWa, tnoe the ou.nt t mot ture ln the 

twiaa bae ee re4uo • ecerni the ua ot 1Der8l oil CJ.P~, oar atn 

obJacUou •• been raie • (1) lat 1 Te ett ot tollowinc the u ot 

otl year after 7• ar o lnju • It ta poi t• out, .. .,.er, by 

el er (00) that ln C litoi'Dia, oila u U ou. 1 111 eo roharcle 

rly want7 yaere a•• u apparent inJur,. t a't t a aa 



ao been true 1n hi gto • (a) eea pr 7 d b7 otla re aubje t 

w1 ter 1 jury. e Xpert oea ot elan r (10) 1n ow that 

the p er uae t oil la ot related t winter Injury alt ou 

aot be pliecl 1 the tall, n trees! .. th • or 

lJ ool weat er. ( ) A aetba to ertai tr.ea in ro 

oil baa oourr • • is ) o be uae t the .... ~ ....... oil, 

aing too atro a oanoe t1 oa, pr n late or 171 • la ' 

part ot a t ot oorlr 111 t1 

o ••r. that tr bf 1 te r 11 ; • re 

kill br too atro 01" the wro oil, t luju17 o t o 

tree r sulted.. en lea••• were rn , tb y w n laced b7 ew growt • 

AI oo 1DC to Haraa (30), tbtre S.e ala,-a mar r leu pr ot lnjurtq 

the bu a acaetl aa t e t ea W 81 rqs Olltai!Uil 6 to 8 e 

t oll. fteretore, the p 11oat1o a el til too late, 

t at ta: after ll""D tia • 1a aho1fi o t en ua 1 aal 

ol uoea, a 11ttle 1aJ r7 •• ocourr d, but eYer ot a er1oua ature. 

l o atatea that. er con otl aprq ue t th:' 

t ile t show any sl of U • 1 njuy. elley ( 41) t ncl t at UJ'1 

season ( etore the aep atio ot ao lea), ell th o1la 

c ele .. ted reap1rat1on; pl1e juat att r th1a erlod (before 

the leaYea had t.IJltol ec!}, t eJ rat reap1r to • I la 1 tereaUn to 

note that ot all "1&1"1 n1ea t•s • h pro• to 'be t e 

m.oat oa t1ble to oil 1AJu17 (SO) t t latt•• tnjuey he: re lt-

t.r th •• ot otl rays o pe oh. apple ~ c erry t • (?1). 

Tar otls were ttra ua to 1 recta. le c1 



u 
• e.ppl1 

atroytna t 

1 to Uo 

9 

ar otl 

an la 1910. •1 ••r ttr t a 

) by • • ft 1 19 '1, • tou t • tel' 1la, 

to ore atat , were etf oi1Ye 

a a t zooa aphia (3 -~) . r ftnt eti ita 

• •tteota t yeuly pUoaUou of 11 o tr.. a 

( ) , ( e: pi e tar o1la in i e oo trol t 111 ta). 

0 llo t1o e per ~ r of an per oent aol ti a to ottexa t e 

beat pMaiae for OOiltl"Ol Of plant lice ft th a Ill J'i of 1 JU1'1 tO 

the t:ree. epet1Uo ot the no appUc tto e per ,..er for t • year 
cau . oout era le nt ot injury. e tar oll , ow Y , wer ot 

touud etteot1Ye l.a oontrolltaa aoale 1 a t1 n 7ear t at of 

t a (33) ua1 ooacentl'atione rug1 p to 11 per ant, no 1 jury 

oo on ant artett• oept t7 Ou. • en t e eonoe trauon •• 

t ewer '1 •. per • . t. ft tal' otl , bo...,• , • e not fOWl efteotlYe t 

oontrolllng aoale ineeote (11) . 

tater 1 t ••• fOWl hat t e tar olla an petrol otla oo l4 

e aab1n (30) tor lataotory atr l tor bot aoele u ap ta in til 

roper ~tone. 

1 S&, ( 6, , 10, 68, 81, ) t • 1nat1 ot petrol 

tar 1la b e the at 4ona t apr1.7 tor the coal'Ol ot 8cale 

a QJaia. le the tar lla an o iblu.Uon ot tar Olla a 1: b1"1oaU 

otla nre ettlo1 epma tor t o ttol t aoale llta, t ere 

• , owYet', o anaot to a1J:l a ~~pray oonta1 tn tar otl 

pe rol el7; t • oauatlo propenJ, 61 a1 injury e.e 



lrrlta ion bunla o t oo w 

l 1 36, a Aew 

1 n oatrol11q ro.,- b.la lu th • · at ace a ell a 

• 
w eft 1Ye 

eo ale 

t eola. TMa uw ter1al wa 41•D1tro-ort •OJolo- ayl- ol, 

cl1aaolY in 1 l"1oa.t1aa o11. t oD11 ie 1t etrloie~~: 1 co tl'Olll 

roa7 a,phia, oale o-&h ••1 lua ta, b t tun er, oe ot Y 

the 1aa Yantac• ot unaa a l'Dlaa or o unto ropeny. 
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e objeot or tht study a. to et l'Jl1 at ttttect t 

ter raya, with ltter nt 1•tt1eroa, • p tra'U.on, ln 

etteOU'f' ne • · 

Proo ure 

•· ••n•u 
tariala o eaorl»Uo a bio war •• In tbt atuclJ w1U 

be toun in lea 1 4 II. 

B. etbOcta 

1 . Labo torr tudiea 

a. Labontory a tea were u ~ i J'f1 to etel"'lli 

leltlc on t e epo 1U alitt a ot 

the "' 1011a tcd'te.la. The laboratory qutpaent ooneiate4 ot: 

( 1) Ji r- ce ._ple bott lea. lo. ar er to t uni-

tor. result • tt a eaaal'J to apply tlle • ray to • ~rtaoa 

would ha a cons at wei t. It oe 

Oil ar a ot " ·" aq are 1 

ol et'f'e ot the area t th neck a top . ey ware t1tt wtth oo:p w1re 

ar the aeok wtta loop ot th ' aloo lcl 

• mo'f' tr stele o at roT14 • the llottlea 

tdth 0 1, th a ell taatl the ally ou the 'bottle 

itaelt. 

(a) eltl 

pot t wa u t oat the ttlee prior t t • • . 
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oomf.ANT A C.ciiPOSIT.I 

: Add • ProperU•• l Mix • . • 
• : grsoaata: of llix • . s • • • 
s . • :O.Uo : • :I ed : • • • 

: . 1-ba. s uaed : r 100: • 
De 1pat10ll: 011 . .... , . : par : per 100: • s • ' • : Ce.llona: sent $0 Blaokebura. V1rg1A1 • 

:tJaed s • : O&lloa:OelloaasOculac: toa-: D P: of t • 
• : • • ot : • it• • : Diluted: • . • • • 

' : . tD11utecls .. . • Spray : • ~ . • 
• . . . SDru: . . . 
I • .. • • • • 
: . : . • . 0 . . : • • • . . . . . 

sa- 1 : lOaa•: DIIOCHP: ' : '1 . '111: 1, 2, 3 . • .. • 10 gal . taudarcl 0.11 ot IJ141u • • • • . . . .. . : . . Yo!Dlla 1022• I • • . • • • 
s • : ; . . . . • • . 

- ! . ... i .. : 3 : ' •186: • • • • ao al1 • & • • • 
I • • : . : • . : . • • • • • • 
; .. : " ; a • '1 , 658: • . i : ao e!· • . 

1 . . . • I • . • • 
-6 . • . • : 0 . ' •680£ • . 0 • : 40 &alz . • • • . . 

• : . • • • • . • _, : 61'1: .. : " : '·'''' • : . . .. • 8) cal· Stmdar 011 ot .1. • • • • 
I : • . : • • . . orabard !IN #eat • I • I • • 
: : s . • . . : . . . • _, . . s I ' ·''~; • : : : : i 10 gal . • I 
: . • . I s • • . 

..a : • : • ! a I 'I ,U'I: • : . • : . 12 all . • • 
: : : . • s .. . : • . • • . • .. ! • • : 0 : '•587J • i . . : a • -· • : : s . • 21. 0 : as.• : 15.6: 1. & • . • 
: . . . • • • . : . : • • • • • 
: . : . • : 18.2 • M , 8 : 1.'1, 0: 1 , 75 : . • . • 
i . : I : .. I • I s : . . . • -a• : • . . 11. 1 : 48. 2 • 35, f s 1. 98 : . • . • 
: . . . • . . • • c •o f2.ft '1'\. a c 3/100 • .. • • • . • • 

-.31 • . . • • . 50· • 50 • • 1 ~ . : 40 l.b • • • • . . • • • • -sa : . . : . . &$ . '15 s : 1 ~= - l cases • . • • • . 
-38 :10 90 : 1 : 30 lb. • • • : . : : • • • •· 

10224 oil • Uo-115 Sec. arb lt Yis 1t1 
52'1 • = 15&-165 • • • 



See ~a~lation at eo.d ot tlUe report (Plate No. A.-1'19). Tbe 
tollow1 o.otes ars S1Yen to clarity 1t a l 1ba tabulaUon. 

:58· U: 00\llac uaed 1 t 1a Qd tollowill dry ltix compoa1 tton 
wa purcbased h<* the er~ou Ouit Produoh Caapany. 'f'Ae a.ntontte •• 
purchased t:rom the WJOClalc Cheoal eo.puy. Tllla drf mJ.x campo 1t1ou 1 to 
be ua at l .e pouad pel' 100 p.Uone and tr1 th 1 gallon ot oil to a.te a 
eprar min\U"e oorreapood1ng to 3e- I or '1 at l llon p r 100 gal.lons. 

se-n-us !his 4ry atx ocapoal ttoa 1 to be u.e t 1. 73 pouada 
pel!' 100 gallons u4 trith 2 callona o.t oil to aake a spray alxture corre 
pon41 to 08·1)-1 or 7 ... a pll.ona per 100 cal.lona. 

38- l).K: Tbia dry a1x ooapoa1t1on la to De u..a. a.t 1. 98 p<Nn4a 
pe.- 100 gallona all4 wt•h • calloaa ot oil to lll&ke a spray .al:ttura conaa-
ponti.ag to 39 ... a.2 or 9 at s &~lou pel" 100 aallou. 

:SS.D-31: N.a ia u -lat tier oa.posUto~a. to be us~ at 
pounds per 100 sallona with tbe o11-41Ultro oa-.poai~1on 11ated aboYa. 

$8-D-aas !hJ.e ta ou:r ataa4ard eubttier OOIItpOaiUon to be 
~aed 1 p~Dda per 100 &alloaa wt~b the o1l-d1a1tro ou.poatt1oaa 11s'ed 
aboYe. 

ae.-R:Hs ftia 1• .. -.als1t1er ce~~poaition to be ua at l~ 
p~nds per 100 galloaa 1dth the 011- 1att~ c~oaitio a l1ated abo••· 

lftle oll und ln 38• 1, 1. !. 4, an 5 1a trom the andard 011 
ot Indiua aa4 1a claalsu.te4 lOUf oil. aa to lU"obaaed \m~Sel" tbeae 
apeclticationa: 

Sp . Cr . 60/60& ' ··•••••••••••••••••• 
V1aooaity a\ 1000 ••••••••••••••••• 
Cold , •• , ••••••••••••••• .•••••••••••• 

l,phoaatioll Value (IMUDC th04}. 

. 88 - . IS 
100 - lle· aeoon a uaybol• 
-ao0 r. or 1••• 
•• or lese 

Oroherd prq 011 Ko. &&'1 • ~robaae<l h'ola Penola Incorporated 
(atendard Oil ot Bew Jeraay) uade these apeoit10ftUoaa: 

Sp. ~. 10/600 ' ···················· 
'laooaltJ at 1000 • ••••••••••••••••• 
Pour Point •••••••••••••••••••••••••• 
SUlphonatton Value ( 1 tlnc Method) • 

.tl- .01 
15$ • 110 aeoonda s.Jbolt 
-6° 7. or lower · 
et~ or 1• 



II 

• 011 X !tier !J:z . • " • 011 Uaed : To!! out : s: l!!zicut : . c • I . • • 
I . Y1ae. 1D • 1 . . in: : sos.: . ~ . • • • : #IJ1z.: • • . • • • 

De 1patioa: • s Sqbolt sOil: R ... • '/. ,, ,.r:: :per: ~ sQa!Qlac: Bent.: OJ • pn-sSMpp • • 
• :Seo, at 100~.: : . ' ..;.:: : s : : • : J'l.ourt by: • • • • : : : : a • .. • . : . . • • .. • • • . . 

S9- 1 I l.OU4: 108 : M s oai:PI . : 'I. Yl:: : . . : • &o pl. • . • 
i ' s . i . . . ' s I 1 • : : • . •• • 
• : ' : • .. : s • . . • . • •• • • . . 

M · l» I lOih: 108 : lOOs aoae : s 'I. U n : . I . : I 100 sal· . . 
I • I i • • .. • . : . .. • ' • • • • • • • 

= • • 
: : : : . . •• • • . . s : . • • • • • • • at-nu : • s . . : : : lliO(Bpz I • •. ,, •. , s SIS. 'h :1. 71: ~ • • • • 
s . : . I : . . ! t ! I I • I • . •• • 
' • . . s . . . • ' J • s • : • • . • .. • • • 

89-IllSl : • • . s " : : tlfO(ItP: 8 I "' : : 40 • 20 : l . IS: lOb • . • • • 
~ ! : s : : • .. • I I . • : i • • ;! . I • • . : .. . . . . : • . : • . • • . •· • • • • 

St- 9 . . • : • . n I s : 00 : 50 :1.15: s carto • . • . • 
s : :. . .. : l • . . .. . • 



used to co t the bottlea, ao aa to 1 n •• w tcma nrtaoe u poaai le, 

bark ud twtga ha'Yiq a 'hry noll-uniform aurtaoe. 

( 3) Baluce. A Ohr1 stla -Becker Inc. balanc•, 

ni hiq a Cllllrately to 1/10000 of a sru. •• ..a. 
( .t) OYell., A Pbippa • Bird eleot-r1 o OftD., thermo-

ataUoally oontrolle4 ••• uaed tor heati the 'beeawax an the bottles. 

It •• fitted wlth hooks in euob a DUUUler that tbe ottlee wer auepe 

while ln the oftll . 

(~) Spraytag apparatua. !b. Qparatua for prqi 

tbt bottles, a aet up ln the la oratory, oon.tined ot a Bean portable 

aprqer (tau oapaoi ty 100 callona), on a truck, and pwapl abOut 

eipt aallona p r ldnute at 160 pOUJL a pxoeaaure. ( 1&. l) The spray r 

u e4 •• a fogr nosale llaN1e brooaa plued t:l'fe teet tros the neare t 

bottle. (11&. 11) The rod wu ao placed ad taaten that it r..Uud 

ataUOnU"f thl'Oupou.t the ftrioua 1'\Ula. TAe hOe •• lett connected to 

the ro4 eo aa not to Oha~&e the poai t1 o ot tu brooa, or IIi nne the 

aat.-1al, uother line or hoae lllld a J'r1en4 apray aun ••• uaed, the 

aatertala b in& ~tid baok on th .. el't'ea to 1aaure a &004 cula1 on. A 

ahiel a1ah could be raiae4 or lower64 b7 aeaaa ot a J'Ol)e u pulley, 

•• placed between the Xlolde ot the broom an4 the bOttles. ao that eY 

prea re an •••race aatertal could be obtaisa before the actual rq1 

ot the bottle bepn. (J'tg. II) 'to hol th bottlee 11b.1le they wer be-

inc apr&Je4, t1't'e woode peaa war o con ruote a to t1 t into hole 

ltore4 at inter't'ala about the o1rCUJitveooe ot a t 1 cb wooCS 41 c, and 

th .. e 1>•1• nre r•crrable and ot ch a else that they would t1 t 1Xlatde the 
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ok 
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J1&. 1 

View W1 Bard.le OOIIJ Mel ; 
re 1 to b sprq 

oUlea 



tt t • tee. e 1 enala a 

terence of e 1 wre t • ole .. re o 

t t o bOttle t d ' 

or 
lao 

r1 

1n h 

eo 

tb ent:lre 

att 

ot ele¥en r • ( • Ill) 

ttT bo lea 

1ler1al 

te o a t 

at tbe rote 

ttl •• ret plac 1 t • oY t a 

t y were then 4tppe 1 h 

been heat · 

rat1l t 

Wire loop 

o t e atur • t e tan ot tb e •:~Ptr1 t 

only w1 til to ot the 

t11l" dippl • be ttlee were in 

llo at o. tor t m1nut t allow t ex .. 

t ~ dn~ 

• laboratory. nd allo 

le t t our • 

c aU :rayi 

ot e end of t e 

bo••· 

• th 

hta •• • e bottle were 

t a wire, 

ro ' pel' tu~>e tor 

let enl of the 

• bOttle• 

of 

tt • •• 8 

er t the ottle d rhe 

ole o th w de 1 c • or1b 

'lh boUle• :r spr Ted in eta t 1'1• • dirt rent 

te1al bet a pll to eec aet. I the la rato 'f. 30 ltterent 
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i • III 

parat:\la tor hol4l1sg aa rot:a'Uq ottl•• 
d.uZ'iDC IIP~&Jin& 



_.1e1coe "re ua • 1-t 11o-us Ylaoo itJ oil, t • tollotri proponlo 

ot 11 . 1Bitro-onbo-oyolo- qy).,. henol aed: (1) 91 per c•at oil 

6 per oallt 1Dit • (a) '' pe eeat oil 3 per c• t Jlltro, 

( ) te per o t 11 per o t 1Dltro. t t .. lllnurea 

a at COAC•ntrati per o ' or two a llou of 11 1D1 tJO per 

100 aallou ot ••ter, 4 pu oent, or 1 plloaa t oll n 41D1tro pw 

100 auo ot •••· eao ot t r lti ~ur. , tbree d1tt ent 

lalttwa, o ot lao • beatOGite 1 the tollowl.aa proponlo , 

eo per oeut lao eo , .. 08Jl bentoa.tte at the 

l'at ot 1. 21 poua4a pv 100 allons, (8} liS per ou.t goul.o a 'IS per o t 

beatoute uH4 at the rate ot 1. 1& pounds pv 100 Uona, ud (S) 10 per 

o t aoulao tO per oe :t b&toalte H4 at t rate ot 1.00 pou pw 

100 calloDa. ' ' • 105-111 tiaooaltJ 011, ' oil 1D1tro-o~o-

)'olo-usrl-pllqol .. H4 .ln proporU.oa• ot 9'7 per oent oil a 3 per 

oeDt dlaitro t8 per out oil ad per oent d1Jdtro at the aou-

oentraUo.aa od wttl'a th a • .W.a1t1•• •• the 110-US 'liaooaltr ot.l. 

fte lalo .... • la 80 pllo lots. Tttenty aallou or 

water tint, OO't'erl.q the lower cttatar bl e, lat ... 

nv -· th• • • ru .... pap N.ok tnw ' • taDk tor abOut \hre 

ld.AUtaa to lnav. • .,. 41atrl11Qtloa ot tbe ..W.1t1er. The oil wu thea 

e4 aD4 th• wtxture paped aat oa tta lt to~ atou~ ti're alll\lt••· Thalli 

, •• " t ot ttle water .. pcuncl lato tbe teak. Aaa all • .,. aeo pOWl 

r•aau wu reao • tbe *1•1 wa n1ae4 a the bottl.a. were aprq 

tor 1 00Jl4a or 4Ur1q thl'• c · lete l'ft'Olutl • ot t • 1eo. a 

Ule ... ' 8ll 4ropp aaata. ' 4ra1ucl ' Ol'oachlJ • e4 



1 

t before t e nan rannc. In OY the o tles, t 

the b ttle wae teka th 1BC en t e wtr 1 Cft •• 
th t l'll 

r Jar or nth t 

on, th r o'f1 t e ottl troa the 1 

''1 to touch t ottl 1d a hi tor 1 

the to • · e bo1tle wer _ 

to t wiJ'e an to dr7 tor houra. e e dot t e 4r71 

dn wei • 0 -

rap as 81.,• th wet t ot the oll 

peri , the b~tlea •• 

tained ••tore 4 attar 

The bottles •• u.au cl tborcNply '1'1 tb sylol • • u -......... to 

e Ul asain. 

It aaore won lla 4 •· two ha • would iYe b • 1n 

the I'Ooedure CM~tl1 a'DoYe, .-1 l t po al le ~ ra rre ac rate 

re ulta, aa wall • to taotlltat the l1 ot t • Mttle•~ (l) 

ohaoldD& t)ae eleotrt oal oherc uh1 b1 t bJ the ......... 1 t •• t to haYe 

a poaltl't'e cbarce. 1 er to llan t Gr7 • Utou ap te 

aora clo l7 the aotual co 41Uona 1 the tiald, e et1 ha..S. _ t a a 

chaJ'p (11 pUYe) •• ahlb1tld. by the trM • a be u.Q4. ( ) lnat ot 

t 1D& the bottles ti'OJR • peaa aft %' rar1 a ould be ro.;. 

Yi t acoaeo4ate t a bar ot bottle an. al dr,ri b 

larc• ou&h to t • oue ot th• • oul a ae • IA thia 1, 1 wovl 

t a necaaauy to uae tb aa aet ot pes• tor ul t t aprq 

n 1\her woul 1t a neoe aa" o tl'auter the ,raye4 bottl a t 

to the oota. 

a 

t • Pea 

• PlQa tor th1 th 1• rial allJ 1 clud labontOI"J 

atudl ea to etU.i • t • potat ot p and the 1 U ot 1.nJUl'f. 

n. ... atu t u w81"a to be b•H4 the oro-teo ¢ a t o aem oil 



d •• "UonJ.q. lt w a o u1ble, owe'f r, 

to make t!he • atu • 

a le 1tl l9S8. It waa 

le ot injUred tal ••r not antl-

tmp aaible to oo ot n 1amta 1saUo 1D.to 

t • 1aj oo rl bu a ue to • faot t t t • U •• 'fe 

oould Wlb t • lnl4a 1n ffi blo a tor 

aeotion104 an t • ·d 'T' ratii r •t w ld a1 the 

1D.1tro-onho- ofolo-hextl•p enol. 1'td.a ethod t ~ 11 the •P" ot 

peetraUo 1n the a ua t ua ellaiu.at • It wu t1 t th ua t th t 

injury ooumnc 4• 0 1 be at 41 1 t • u • t atorot • w1 t 

a~ est attao 

Ho...,er • ao 1 atruaent ot tht • kl • a'faU.able, · • J)e etra'Uo an 1 -

Jui'J atucU.ea ha , \h tore, to be aband.ou • 

lt ... alao ~OQibt at t 1:1 

• po•ible ~0 n d 'aill t r th 

b t l.a. tryl to w 

INoh U uentt tlea or t • re lta ot 

tb e at lal ne reaent tn 

e atailli reagent• nre ao 1 -

"'•' o ort long th1a Une oul4 • e • 1 

t • r t 1 t ot which, lt wu ,...,.,KGt, a1&tlt 

" ot atattna oo 1U u, OW'f'er, aa well a 

t a'flilable, aoae ••• ~ to be .uit a l • 

• liml 

ln a prel1m1UJ7 ta• attaatioa de ot rel\llta ot t 

e ua • 

terial appl1e4 thla J8er, 1' 1a an.t tut 1 JUl'7 ia UaiUa' at 

the bU , tor po cutt1 1 to 'he tajured ti e, it w t t t t e 

tt••• co eot wUh t e 4 u enen41 aok ta tlle limb tor a a:r' 
iatuoe -. ·the tla • wh1o had be aft · te4. 1 aoat •• , hotre'fu, 



TABLE Ill 

Lead 
Aoetate 

o- ltrophenol OraDge 
Prec1p1 tate 

p- 1trophenol Yellow 
Precipitate 

D1n1tro-o-
cresol 

Dt tro-alpha- ---naphthol 

e.phthol Preo1p1 tate 
rellow 

101"10 Pree1p1 tate 
J.01d 

'rriDitro-m- reoipitate 
ore ol 

Tr1nitro- PHC1p1tate 
reaorolu. 

O&uatlo Zinc w1 th B.ydro-
Diaeal olu .. chlor1o Ac1 

COp pel" BroK!De tioa aa OTer a period 
lphate , .. OJl1l11l ot 

lphide I! llOU%'8 

Pl"ectpitatton lood-r --
-- Preo1p_1 tatio e - r ---

--- (Yellow, Change tram 
al1&htlJ bluish to r 
b:ron) and finally 

to 'browt1-re 

-- (Yellow) Change 
orug to 
yellow-red 
tb to 
ron-red 

Precipitate -- (Yellow} TeUowi -red 

Preo1p1tate Gra ual Blood- red 1"1"011 yellow-
turb1d1tT c:reen to araen. 

(Precipitation 
likewise) 

'l'b.1ok:, tl"aDII- Ore. al .Red- Greenish, 
parut, 
srewah 
precipitate 

Bo 1»-
Mdiate 
precipitate 

wrb1CUtr )"allow then sreen 

'1\lr'bid TeUowio Brown, then 
red red41 ah 'broe 

Die C 1aoha Analyse 
olWH nx-xx 



or iaj~re4 tau • · In the maJor1 ty ot caae 1 Wbi naah 

the tanai _l u he.• l"A' 'll l lee.• 

••••• ll••• t • be been actuallJ ~ill • 

wre •P IU' tly kllle at nc•, tor 0 OWth ••n 
appUoaUon ot ""'• r:q. 

a. •1•1 ~ 168 

The tleld atu •• war CIU'ri on 1a • 

wor~ in the t'1 ld, ho er, •• 4ou iu friatt:r le n 

oute1 ·• ot Blaoka\ ~'i• V1r&1A1 • 

rbe U'ee in 1:11 roll 

••:re inJure • 

ln O»J.y a. taw 

• • _illed 

ace the 

8 

cat Just 

otl were a tollo t (l.) 96 per oen oll an4 • lHJl' .ceat 1n1tro, (2) 97 

(3) ts per c t ol.l per a ._ oil 

41nitro, at couoeut~a i n ot per oat or t aallo ot oll ani 1n1 tro 

per 100 pUo.rur ot water. l JU' teat or lt aal.lon• Of 11 a 

100 gallons ot 1re.t• • 4 per cent or allon o oi 

lnl t:ro per 

iaitro p r 

uae wi b th th 110.116 Y18COBlty o1l «&4 t e 156-160 ~1 o it~ 011. 

U ee.Oh t th. e ainurea. tour ditterent emu.lo ttva wer ua d . "l'he 

1 1 tien •~• ooapoHc.t of goul c Ud bentoDi te 1n the tollowiJll 

tbe rat ot 1.2~ pou a pw 100 callona. (2) as per cant aou-lao a ?0 per 



ao 

cent ec~ODite u d at t rat ot 1. 2e pounds p 100 gallo a, ( er 

oe t goulao d 7 ge toni\ ae t th r te t . &a p a p r 100 

callo , ( ) p · at to te 

rat or 1 . 00 p ona. Th 

or C!ODIDORl \ Q pli 

plota ••:r• all 1G14 o t 1A 

Ollditi 8 

200 pllon o 

a.bout elev 

• orchud 1 

• ln ?2 pl ta 

ea lot . The 

, 1 o tar 

• 1"41 • 

nt o a :ru 

prea.ure • tCaJ.r 

•• p 

e;pplie 

aD }) 

noz&le t nine teet. a u.s · 

i t e zal a. by t re~ at 

u r cl.o ~Npon1 1-o 1 ............ e ot •~ r, tr • 

1&110118 t au ·teJ"ial • . a:ppll • t V81'10U 

1 water e fir t put into • t ov•r t e lower 

aai tat roxtaat.,_y twent1 ,pllo ) • 'l'b laitier w a 

BD. t e at ri pwop · 1 tselt tor · ut th tea to tn re •• 

41atr1 tton ot -the lalfl.r. T e ot w t • xtur 

ba it self t01: t e ratnutea re. en • ••• llow to ru 

ly 1 o the ta. , p the t rial b ck n 1 elt Atll th 100 

lila&' reaohed. UAtU. • a ra)'i waa 

c lne b.e tult er ah pl1 'Uo • 

"• 1 t a ic:,en • tan 1a expll"tJJeo.t ahoul izaol 

cou ta de over r.preaent ti ..-e pert ot tne ";r•• ap 7 • 'the eUle treea 

wer o be eb aaain oa• nth differ t 

00110 trat1 11e c oaitto.u. 



buds o tore the t t e nt he ,.. 
n tor 11lj '1/'f, a h a'fy tro.lt or treese ned, 

jor1 ot he trutt •· It w a, 

tber t •• 1 

c to th tlr t. 

• ta wer · ad or 
ree • In o r to 

• t 11 

e p is ol a1 • bie 

ta ae tree 

pres~ toe t aa oaa1 1 , t art t terr 

le 1 t a e1 •. o ouatera t oor4i t 

lee iltd the t er tor reoo ill 11 hte oolo ••· ery tree 

1 xnmin • In a t e c nta, 11 e tire ext.rtor 

ot the tr ••• tt J'8 flh ck t · to bott•. • am n w • to 

e ck t e 1Me1" er h lt t the t .. ee, rtl With t tn wo -

1 t, th tb.lr e o <al 1ta o t er of' 

nd a eck the t ar up r t . 1l let ely reoh 

or . r in tto o e 1ble ror • 



'I 

R 

!h• r U ot t • laboratorr tudi • 1 an:Ph 

to 1 rt •· v. 
t ulld r t 

pre•a111na co Uiona 1 toate bat: (1) Tb.e 00 pet- ce t o la 

SO per cent oDite 1 tler epparentl1 re lted 1 a taater rat 

ot dr)1. , leae tl'ee 011, at1 ulalota Wh1 in at bl• lo r 

tier tetion o •• , it 1 n O'fer t • 

{2) a1D1 10 p c 

ore tree 11 un er t • ooa41ti a ot 0 per oeut b4antomte 

prep t 

quantity ot oil a 

laton appHI' leaa eta le, a at rabla 

out Wit 1 10 notea an r aa!t tio 

0 ... • (3) latt1er o taln• 

1 21 per oen lao '15 per oent b ntontte ... • t etter 

in t ea teata t he 10.90 laitler, b t attll 1 not pear to 

r o the ab111tr t the lett1er onta1D1 10 per o nt lac 

DO e1' ent ento te. 

'1'h te te 1Ad1eate that the ta a laUon twe 

t • eroeatqe of oil 1a1tro-ortho-oJo~o- e:ryl- phe ol in t e 

laloa an the oetttq q alltJ ot t e rq · tar1al . 



·M--It~ -1-1- -r 8H- -1-f~ =t: 
1-+ 

+-M-I-tt 
·-

~00 M1 
- :tt 

f-+j::t p:::: 180 

"'' tfo 
""' 
f1P 

,_ I+ 1-f. 

711'1 
It-

~:~ ~-
fJ. O -,-++ 1-i-

"''I 9± ~: ~ 

~ 
-

/00 
1'111 

11:m ~ .::F.t =E i 
::!:' ~~- >+· 

8t> 
""f - -

'() '"1 

IHHI--. -IH-

~ 

=~ -o-t++ t ~f+~r+ I+• 
t+ 

:-..±t· ,_ ·tt+ 

~ ,+-1--c-4+ :+tt H ·m· ++- ~"+ 

i::l. 
ti: H+i+ -++· 1++~ 

. h :r ~£ · UrftU± 
. Et tt+ - :tt:F _tn tt ttt + ~U>- +t::.. 

jjtffih 
i i!t-t:ti·w-

+ 

I 
- ~ 

u ;_E'=~ ; 11~LLJ11:V111 -f n :r aw~m:· 
+ 
! 

&z'tle. 

~t+ ·_r-.tt~ ++tr 
c+-'- tt-

H•r:j: 
LC >-. :ill,! f . 't'-t· - -:--:-t· t+--

...... +-

•ffif mt tf 
'-j-· --+-"--

ITt ~ 
t-f++ 

~ -I+ ·-H+t· t~ 

H Hll f 

I ±iii_ f+ I+ 1--+i--t I +-t-h ~tm tm-:++- H-H+ +++ 
I H-H- 1-H I fit ~ttl± i.:±-,.i. :@ i-Itt 

1+ :m ft;-+ .. =tH · · ~ ::;: =r 
.,_ .. 

- Q !+-H J)-E Lt ~ ,_ ' 

TF ; I ~fi~fT+..j:f:t H 

I '"~1' r~t tt~ 

! tt- .. ·tt-
::. .. --i-+-+--'-
1-'-· 

11 t i!:.U: 
I~ :4J':tt 

P=t- :_, .... +-,-f--4+ ~ ++~ ' :--'-

1-rt-'-- --.-,+,_ 
1-ri-'- --

h 

1:;.+ +++-< 

1+-t+ '++<-+ 
l t-tt : tttt 
I +itt ~!:1± mw 

- c :1j: !T 

+t-+-< '+-'-

l ~t~ 

, .. 
l!ili .:t 

~-.. 



-IM 
""? -t-. 

~/J ::!-' ~ Hi ,, ..., 
!1~ +: 
1'1f. 

fd() ...L . 
/'(1 

1+-

+ 
:t $ +r+t+t+· 

m i';i+l l--'-rft-t §ErrrJ 
.... '-j-+f- 71-+' r:+tt- + 

~ 

~+fi-!-i-; ~-

M f 4:J :f)fr -.~ IT:± li 
·t-R-t-t-J: ;i 

· ·r lti 
-- "" [if; '.§. 

·-,-t+t- . 

If'-++ +> 

~ 

t 
t 
.!: : I- .... 

i !--'-;~ 

l ... ., h-t+ 

l r 

-

~ 



0 

•••rlJ' 

• YU'lJ or Or ard la located a t thr • mile 

on w t t 'tB u, Vi Sima. • • uoaa t t ia ar •• 

praJed with a tar oil ls1on; t • re 't ot t oronar , oweYer, 

na 8pMyed w1 th Dow NUt Pl'aJ' sallona per 

100 Uo ot 1rater in a 1t1on to two Uo t Utornia e 

rea J' Ilia . One ltlo t trees waa treated ith. two applications ot 

this nure. t J~ toun 1 the orcbal"<l oept in ooe lo 

The e t1on ot the orohar 111. whl the rat r m l<t'e 1njUJ7 

ocou.rre4, ia a1tuate4 at a h1P,er elnat1ou than tile r at ot the or-

• 

ellard. • Yar1e't1e I' l"eaented tn 1t ere ta , • ap u4 York. 

It AOt that a ber ot t tnnta ot tlae tr a in t 1a b1 

were in poor OOD.dlUo • In the •Jorlty ot the oue • tM 1nJul7 was 

pr aeat or .ore ae"fere o the aides ot the trees · aYine • aorth" t 

upo e. o prelUltaal')' exUiiu.Uoa the tnJv ranohea, it •• 

toun that in a er ot oaaea, t • temlnal da were b"ee t ln-

jurr, alnce the 4e't'eloped t a aoraal mer. The o er Cl • 

oweYer, "" a areatlJ kllle at oBce tor o tu 4eYelo . nt 

)la taka pl 08 in thea• bu • an.- the appl1cat1o ot the apr., . lt 

w a not1oed, 't'er, that a creat 

put out at th a1 e ot • 1 Jured 

t th polnt w~re the ~u joln lt, 

~01.\Uo· &16 iuto t • en d1 a 

l•t r o o -up i 

~1 adY t1t1oua bud ••r• bel 

d.a . 87 outtl 1nw the ran . 

ea ar a o 1 be etect 

ort 1ata on t • br • 

owe tbat the lerser 

a ha4 bee lnJu:r . y at eaaa to e winter injury, and. 



Sl 

b ettl Jdaton t t oro , 1t wae 1 el'Ud t t 1tint r b.• 

Juzy bad ooourred in thla a block 1n years preY1· ~ • 

br lt 1 ahea or le tn 1 eter 4 t • ta the •Joli t 7 

t ••••• ehow th1a 111nter 1nju17, d it •• th1 abow 

the .t inJury the bu •· nter 1ajuy 1 haYe occu in 

O'f er ot 19 , tb.e tollow1 ccm41 U e arl xtet 

t (1) A perto4 ot 'fei'J low nl t U ne t . er to 

.Jaauary. (2) It 1a dou'btt\11 1f the tree hat b~a o nt . 

(3) 'l'empeNture report• tor aunton sb.o• that 1 en 

a.trce rope 1 t.aperat owrre4 in tour d1 tte t 24-hour 

pert ode. 1 t • bl c of t:reea howt 1 .1Ul'f ( r1 • l ) th81' •r 

tte few tr••• lo how apparent 1 jvy ( 1 • I I ) • 

'feral p0881 le eell e Qt th1a 1nlU'7 aay • co a14ered: 

( 1) An error u.r llaYe n e tn the aili n.y · te2'lela, 

t the •anac•~" ot the orchar t'eela auH that thla wa not the aa • · 

• ••• in whioh the 1 .J\U'1 oaourr • a ot a •1 e larc aOU8b to r .... 

quire tour oJ> t1 'Je tenke ot epr tertal 1 oee ot •• lop eel 

that the ••• lllat • ill m1J1 ill 

ap:ra)'iq one putt aular aectio t e 111Z1 ot the 

terlal appll elaewhere 1J1 t OHb.al" • ( 2) 'fb81'8 ot h&'f8 

been a proper ..al.ttt at1on · t the utenal.a. ••••r. th • · e o'b-

Jaott 118 ...,. • iaed ln rece.N to thla posa1 111 t as ••r . 41 •• 

t r 1&1"4 1lo a p elble error l thi 1n ot the at rt • (3) lt 

ie en:Urel7 p.oael'ble that the injure tree w re e ale t \tJ U1e 

onh d utthwet wlu • (aor t of the rchar ec 

of the lgher eleYa't'1 of tJUa otlon) a that o11 waa t eretore 



$2 

111. VI 

TrM Injuey 111 Beverly or Orohud 



Pig. Vll 



tak 

•• 
1 to the U 

~pll 

e r 111. (4) 

o th1• blo k at too 1 

ray a aria 

vatur, h 

the er etatea t t o wa ~ • t arature 

n• elow 4~ 'I. (e) treue a ortly att r t 1a 

eecUon •• r 7*1 tor t ereture reo . a ow t e ni&ht 

tollow1 . ot the ltoatto a, tbe t uature • t ow to 26 • 

(Ta~le I ) • (6) e a~ 1 a1 le expl tton, on the .. t ... - ... u 

sat e:r to be t t iDJUI'J reiNl.te trora he oil t e tr 

and bu tla.ue, • t a ~e~ and eaa1oat tio bro t on 

w1 t r 1 JutY and drOut 

• • Prtoe roll.-r 

InJ 17 o oun d tu the • • Prtce orohar 1 

ter. 

the re t or t •t r. 

rord c tJ, 

it • 

-halt to 

a 4 

o'f'l entl 

r ce1:'f • 1 er oonoentration t oil t quit 

tew or t e Ua a •l" late ead. The oat Uon ot th inJ 

1ndi ate t a t f11 a noe1 ~ ot t e 

Mten 1 1 th t 4 that t e •»r lutlo i • ott ot ea 

tank tal a h1per »•r ant ot tr ol1. m • t th t t 

1 jur)r reau.lt 111 rope!' la1t1o t10D by he co oen r te 

t a luae emou.nt ot water 4 failure to p -t • tenal ok ou 

it elf u du p aaure. 1 the ~1nion t t writer, o 1nJ 

aYe l'e lt d t • epr111 eoluUon be p ar proparly. 



'l'A.Bt l'f 

35 

58 
71 
60 

'••ntur. tar oY•ber on days 1n which lara• oirope 1a teJ'I&Perawre 
were recor:le4 

15!!. Appli D;tterence 

.O't'. 10 aa 16 36 
I& 31 11 11 
a& 11 II ., as 9 .. 
I . $6 • a& 
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Guerr 11 Oro 

nr. Guerrant de • d1n1tro ap in 

aul ton (u 1 an extra aallon of oil w:Uh each tw allo ot 

h ade hia 411 ed latoa. 

•&1\1181' 1n Which e an l.aa hi 

co derable inJu ti'aD t:b apJ)liO Uon t t Prtlf• 

fbi e, hownr. haaa apray-

er wt '* powr take-ott a. e u••• t.l'1.&ok utpp w1 th t • to e.ul 

the epl'Q' tel'ial to the rarer. tru c in the ft111 

ell t e tut 1a tuU, the au pl.7' t.I'U.Ok car~J.• it to tba 

prfl7er a t:b 

1 . atuoa, tb atanal waa aUo to atan4 in the ap~ r tor 

thaa. an hcmr atore 1 t a pl1 , ho.wer. 

latoa. 

ct Or 

• 1 1938 t tipa or 

41 ter war ki ll • In tht orobard. 

&pl'a)'i 

i bei 

1aco'Yere4 t 

.P 1 0 • 

1' ••• ' &bt: tha b1 .. 

l 

• • Ollh 

abo t 1 ln 

a tat10UJ7 

tle the e laton 

0 • It a 

ee ot the 1 otl 

le •• t e t be the 



'1 

ill ra,.tnc 1 l9Z9, • ilar 1 juJ7 in 

er ot t air oro r e, wi.th juat tn scatter lnju 

1no , in applJinc t el:r raye, they tart pra11 la eral 

olo eat to the ss.aa pleAt, tt 1a enU.rely poeel'ble tbat the matel"J.al 

l t e 11 • ad a oheaoe t a4Jparate out t at tbeJ were 

We terlal t t:r ea, t .reot • U ••• lnjUJ. 1e 

•• to 'be the be t an•••r to t pro l• tor J.A •• •• a w. ole 

tree iujurect. • tn,furf o to be pJ>eaent ou1J 1 een eotio • 

ot tr • lt ~cht, eYer, ~· to aame other u e, 

..U tree, willtet' injur· or areat 4e 1oa·Uon, a o 1t1on tb1 

allowa more oil to be t ell 1 to the '1aaue. all factor , 

own , U appeare, in tht oaae, that tho 1 Jury •• 1'11;11 

t ••• 1J1t ••Uia.l. 1n 1oh the Oil 

1 r Ot"c ar4 

Tb1a oroba 1 1 cat bout los frQU HAr 1 · ur , 

• 

Vtratnt • ia b aYilY 1 rw 1 ao e ( .VIII), 

tho larg r Hmb and re hea e1 a •'ed. 
ec prea nt lo t at 

br che , the ecrot1o a a ln t e to t1 •• en 
down into tb.e br tor a · R$11Ce ot Ollti• 1 • 
oro hard. •• eprqecl by • leJ' w1 th t p r 

tor tour plota 1 h wre epray by the m tar. (1'or ..,..,\oLio 

aphle •• t • in an7 p~ ot thie or--u.·-· 

• tree 1 t t ~ of t e oro 

ot ho aa 

d 

• 
except 

le Vl 



1 • VIII 

pon1o ot 11 ehowl 1nteetaUo t oune 
Soale in ' • let' Orohar 
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TAB 'V 

JlJ • 

lJ!1 - f!MYe 

X ~Dow ~ (110 ..... ) 1'10 103 0 51.0 

II * t (UO na. ) aot 100 ~ M.f 

Ill li" faroci • · 
acl ., l8 .a 

~oil 

IV Uata:aoe Central .,. lOS at 512 1&. 
~ .. ·~ Do:..a• (110 ne.) 110 la& ,. S?7 39. 7 



the tOW" expert ental plots. ae e or 1 ta lo 

1a expo ed to a creat deal or wta , ekl t orou apr ytua d1tf1 lt. 

th roh 1s the: 

•• • wtt al 

rq. twb.iou 

lt- ' 

1111 tro b oa: • 

t re lt tr 

tH Ua e aDd 1t 

e oil a 4 

U on. .Al '"'""'&&~& 

Ql'&f tnJu ., t d. 

Trinl tr ala ore 

o eYl enoe ot 

larce part ot the expa eJ. • ne 1 

Tala oro • looat at a bu.rg, VU&tnla. I 

any iajuey e,pparent when th te'"1al war ap lied 1 th t 

pert • • uru 

eYelop to t e point ot t 1 •••• •-'• 

('liS• IX) • 

oar na • lu. 

th t tber war well emule1t1ed. 
' . 

•1 h 

e-t n 1 chee. 

le1o to • ~· 

la the plota o t lnl the t 1•1 he 

-.t rial co talalJa& M per t 011 ot 1& -168 naco tty 

per o nt 1 Uro, 1 t t lllJul7 would re lt eo 

the weat er at t time ot ft71 as 'fery fogy the tnea 14 

~aot ry 1 36 hOUJ"a. Ia one oaae, the treea were aprat twice, ne 

rq bel plt t • laat th1 • 

ppl1ed t e tirat tbi t e tollowl dar. 1 Jury eYelo ed •••er. 



hie howl 
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L t 



The re lte ot ue uperia ate, 1r1 t all. pent eat · te 

in ltle 1 . ud Ta: le 'VII. 

er t 1 th1a etta 7 

ner ~ ot th at rials hre pl1 ' 
e, whe ... 

.and 

ate, urD1 re ultect on t • bude 111 r ot r to to t e tacreaa 

1 the t 

that, at these 

1 wu o tel 

eratu. • 
e o -hal~ per cent ae wit 

per ce t the one er oent . Ot er expe 1 

ot bum-

o e- ut 

were 1 h.ll leat • ft ry to · t Zl1 t .. 

tto 

t erature 

wit an lai tier a put 

.ne oo 

aolu .. 

the 

tn th et ttor t1 ot aoo r . p:pron atel7 ?& p r c t 

ot the leaTea Hre raed anerel 0 efoli ati ot t ea 

1 a'Ye , a all the tnt t h1 t b)' • • 1 ltl 1 t • 

ktlli ot nenl. ot the ter cell la.rera a :I.Uuatrat ., tc. :x. 
lnterest1DC tact that ould be not 1e a t .. le a tnju 

ou t a1 e ot t • J' •• &ftJ t e ••• 1"&)'8 0 t e aides 

tow • otiler blo ot trees 1 t\&111 wit 

11he a to • t thla waa 11 a n1 t . 1 jul')' re lted ,. thta rQ tor two 8)"8 U1'1 • ehUehl ' eratuh an 

expo re pre,. 11 • Inju ot the -• tn;e ut to 

OAl after a ali t hower tollo 

• 



TABL VI 

Thla crahard ta locate4 about two miles aorth ct Blaakeburg, V1rg1A1a. 

The crop le a l.arse one ud the eather w a faYo.rable tor th develop~ent ot 

roay pple aph1a. 

The ~l percentage ot apll1a oluatera and a l a preaen~ could easily 

be du to o 1-taln liab aD4 ria ot the tree be1 aiaae4, this app.ara to 

be \rue trom the way in 1ch aphia dau.ge owed up. 

'l'he 'r••• in tala orchard are 2~ yeara old an •rt troll about 10 feet 

t rnat tu th spr y l'07J • 

Vari ti oa pr s~nt in thl orchard and located in plots are: 

Grime 5 Golden 
York Iapulal 
RQIIa Dee.uty 
stapan 
W1ae•p (tn) 
Deliotoua (few) 

The ol'Ohucl ta lJl pera&aeJlt 804 111h1oh wu bi'OiiQ up tWice 4Ur1D& th1e 

Kxcelleat aul 'Nftl praattc•• ba?e 'been :M.iJltaiud th1a yev and the 

pH'Iioua twc reare. Before th1a t1• tlae orohvc.'l ba4 no apr&ylJIS or oul tura1 

pracUoea . 
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'l'r1A1t Val• orchard oont1twed 

Kwaber hia Appl•a Aphta Apples 
lla-ter1ala . Vqtetz: 'l'reea A<r. llto . A<r. ot Total Pro4. 

* .osu Ck'lM• 3 20 1.6 2 .a& aa 0 .0115 
(pow<lered) $&1MJI a 10 '1 . 0 13 .e 13 1 . 0 

ROlle 4 !6 s~~ 0 0 62" o.o 
York 6 38 "1 . 3 "" '1 . 33 11 o. 11 

lota1a li i7 6,46 '6 
' 

s.ie 31 0. 12'1 
~~ D.JJ. Gr1a•• 10 U8 .1, 3 NO u.e 223 G/4 2.36 

(liqUid) t run 1'1 4.88 28. 76 536 31. 58 110 3/, 4 . 83 
H-. l8 .a6 u .ae 800 66.-&4 166 6.16 
York l$ 16~ 86. '18 2363 1U.a6 300 4. 12 
Wlllel&p I M ~ ......!! 1'7.8 16 1. 40 - 29Dl J9! 28 g • .oi Iokl 66 

" · 1 
4:5'1t 

1~ D.B. Grlu• 9 ., 10. ? 1" a.o 28'1 0.39 
(1tqu1 ) b~.,... ' S"' . .18 .a '1. 16 115 0. 37 .. 8 ~ a.o ,., &. 87 102 :S/4 o.•rs 

York 'I 6'14 82. 0 ,,., 1u.o 182 z.aa 
Del1CiOU 1 3 3. 0 ' .o..o ~2 o.a& - ?Dl - 1oii' . ',ii.v l4 .. l !l To'al• 31 u .o 

• DoN. riM• 11 I'll 2'1 .18 482 4.'S . 81 260 l/ l ol& 
(Uqut ) ~..,... 3 a 1. 0 '1 2. 83 .u 1/4 0.16 

R 4 6 1.80 6 1..,2:> , l/2 o.ao 
YOJ>k 12 MD 29. "/e eee • .,,08 $$1 1/2 ~,06 

3o iii ~h.e - i!W 3L• To la 1059 :St5 . JO 1 o0ft 

SPJ/'&7' Cream GriM• 5 103 ao.& 160 33.0 16 0.62 
6-200 plua * Raae • 0 0 0 0 46 o .. o 
D. » . ( der) tore ' Ill aa.e 413 "lS.88 24S l/2 1 06 

i& :;ao iT.il 5'18 -- •a:s lLI 
...!.-

Total a 32. U o.u 
Spl"& Cr <:ria• 1 2'1 2'1 . 0 41 4l .o 1 1. 34 
o-aoo plus • York ' " 13. '7& 161 40. £:S 112 1/1 0.89 
D.B. ~powderl . Total• i iii ij.l 10i :ro;. MlL'- o:ti 
• l).ll. Grtaea 8 40 a.o 69 a.& 161 o.u 
(llqut4) York 9 Ill 83t;.O 4215 .'1. 22 268 1/8 0. 98 - m 14, '16 - it.<:!& 'iii 1/2 -Total. a 1'1 -tM 0. 68 • 
ki'Oo14• Ot'iaea 10 12 a.2 61 6. 1 217 1/2 0. 1'1 

6-100 York · 6 IS .83 10 1.66 l '1 l/2 o.o& 
W1n•ap I !!. 6sO a ! sO 1'1 '-/2 o.•a 

Total 16 49 2. '12 . 83 4.51 ~~ l£2 o.i• 
~ D.J . 01"1M• 10 121 12.1 D'l as. 'I 02'1 l/2 •• (powdered) S\&,...a 3 121 40. 31 160 DI.O S6 1$1 <tr .esa 

Y~lc & 0 0 0 0 1 o.o 
Del o1oua l 9 i .O 20 20 . 0 6 3. 63 - Dr a .&G To!fl• 20 ua 21.! -?e.e 0. 30 

Check Gr1aea a 4M4 14-48. 0 7663 MM. S3 100 .u .,6 
York 3 .c,e~ 1e1o.o 7913 107. 66 ~5 l/2 89. 11 

total a i eii'' l479.0 1~396 Rii6.00 16rs 1La s1.ee 



n. 

Apple WiD& lttJur7 Cnee4 1>7 
heql·;P.•ol la ••r 



1 tbat l J r'T 

ot the 1 at. at no 1 Juri oocure ea th eto•ta p Di e are 

oloae4 or When t e epray le pll etore the 

op ot tlle a '•· 
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Mal-ob 14 I 1938 ~ PLO'f 1 
Wlad Velootty Low *· A.PM a COlo Idea t!da A.ppl .. BllMel.a i pAla .APPl .. 
APPI'OZ. ,._,erataft DO artetz '!'I'M• !2:. AY. - • • ~ p:rod.uoed ·Of fOUl p2'0d. -eat her OCfD 

tenal 2 aal· se-n-a stQIIU a 0 0 0 0 2 o.o 
a1tier 1 . 15# ot 150-50 aa. 6 I .u 0 0 1&2 o.o 

AllOWlt .APPl1e4 100 pl. York ~ 6 1. 2 0 0 0 o.o 
OrtMa a 5 a.& 0 0 m o.o 

1i 1i -:er - - 0:0 to tala 0 0 

lla1"cdl l-i1 11$8 PLOt I 
rtacl Te1oeltJIA• 

,Appl'OX. 'relltpentun &0 stQaaJl $ • 1. SlS • 1 . 3:5 u 0 . $6 
.. ~'lOUT a- 5 0 0 0 0 lf o.o 
tenal a cal· sa- I York :s 0 0 0 0 0 o.o 

arl a1 tier 1 . 8&/ ot 2&-ft Qrtaea J 0 0 0 0 o.o 
11e4 100 'l'Obla - - -:& • - 0 . 07 AIIOQat . . 16 ' .ae .. ..., 

Jlan1l 141 liS8 PLO'l' S 
ad Veloottz ediaa 

,Appzooz. ~an:'ve 50 at .,.an & so '· lS 1.6 12 1. 08 
t~a.er ro., • ' 1'1 &. '15 15 s.va ' 1 . 94 

tG'l&l a aa1. se-n-a Yon s 150 16. 61 0 0 0 -o.o 
i1Pnla1t1er 1 . I ot 1o-90 Orlan 1 0 0 0 0 u1 o.o 

1i - - - l.1i Aat.NBt ARR11ed 100 .al. !fOtala 10f e. as 28 a.us 

l1enll 161 1918 PLO'l 6 
1B4 YeloottJ Mellua 

.lppl"'L '-»••"'" so S'tQ1181l ' .a '· 61 10. 1 l:t 3 . 12 
w .. ther 1ocs1 aa- s 16 8. 66 " 14. 66 6 . 7& 
Matetal a 811· Ss-1>-6 !bl'k 8 1 1. 12 a . If 0 
-.tattler .1# .or a-n Ol"lau 1 15 a. ·a &. 2 l . fS - - i':'il ll.Z - 'Of Nlf?!'l!'t ~Ued 100 &al . '!oUla 18 .,, 6 . 8? as 



h 161 19S8 .. PLOT 5 
W1A4 leloe1 tJ liec11• • .Aphie COloaiu APlli• AP»l•• Bll el• i APhi• iPPlea 
;ppl'Ox. ,._peratue &0 Varietz 'h"Ma No. ...... ~ A't . froduoed ot 'l'O'u Procl. - - -Mtller J'O~ 
ateri.al I gal. S&o-D-1 a .13 G. l 2:5 ll. IS 9 a.e& 

.-J.aitl«r .8# of 21-?1 • lU 19 . '15 173 e .aa 1ft e.1a 
Aa7allt APPlied 100 cal• York ' 1& 2. 14 • •• 0 

Gri ... a 105 51. l.d ··" 16 • • 01 
li - iH as.ii! ii; T.!i TOtal• au 16. 06 4 

liar* 161 19M Pto'l' 6 
1a4 Vel oct t7 lUp 

J.pp!OZ. ,... .. tun 50 Sl.,.U 1 IS IS. 6 '· 8 s.o 
•tiler J'oUJ - e 98 18 •• 1A &.60 2fi a.o 

Jldmal a p1. ae-o-1 York 11 5 • .a ' . M 0 --
~lattlar l . UI ot IS().ISO Grt.aea a 12'1 a.ss 198 89. a . to 
.Ae!!! Ap1Ue4 - - •• 18.1., I:Si ty~al•, 11 lit a .oa 

Jlarehl6a. l.S PLO'f'f 
a4. Veloo1 t,. Hip 

j,ppi'OZe '!'eJijpordUH ISO ~ 1 0 o. 18 ll. 1 u .oo 
Weath• Clear 8 &\9 19. 8f 401 10. 11 19 1&.1' 

terlal a pl. ae-:o-1 Tol'k 10 0 0 0 0 0 o.o 
-...ta1tlc l . IIV ot 11-YI Qrl ... a .a "· 80 .o. ..!i 1. 01 - - - ••• Io.E ~t AnliecllOO pl. 1ft) tala &1 115 l • • M- .. 601 

Wareh ~' • 1ase PLO'l' e .. . 
a4 'felooltJIIMt• 

APPZOX• !ellperatve 80 staJIIU 1 1 1. l 1. t I. 
thv J'etr a.. a 16 18. 56 aa. l,.M 

Material a cal· 18-D-1 Yozrk 10 ' ·' ' ·' ao. 
latt1er 1. I ot lo-90 Qr1 a ~ .s 1 --t!. ' .11 - - - 10!£! Amut t,ppl1e4 100 elz 'l'Otala 15 ~ a. ,, ··" s.o 



. ch 171 1938 
lad elocitT--1ta ela ~ I :Phi• APPl .. 

AJ)prG:t. r.DperahH SfS 'fariatr ft••• )lfo , .... • ,\-... . PI'Oduoed ot ~t p • - - · - -.. tur Clear 
teri&l 2 pl . ~8-D-2 • 6 l.8 a. S'l 6. 2 Ul .Sl 
la1ttu 1, 2fl/ or 150-50 York ' 0 o. 0 o. 0 o.o 

.AJM)Qnt pplle4 100 gal. Crtae• 1 ' 6. 1. 14. a t ,O 
!.'Otala Ii ,.. l . fl 1l" s.q !91 r.v 

Maroll 17. 1 PI.O!' 10 
11M Veloel ,,. Hip i) . { 

APPJ'OZ. ,._..,_..tve tie a.. l 0 0 0 0 1~ o.o 
.. ther Cl..r York a 0 0 0 0 0 o.o 

Matmal a 181. S&-.D-1 c:art..a I 0 0 0 0 a o.o 
ot as-ta - 0 0 - 0 ~ IIIIIJ.a1t1w 1. ,,al. 8 0 

.&!!!!' !PRM• 100 p1 . 

Jlaroh 171 1918 PlD't 11 
t 

W1a4 Valoo1l7 Blp 
AppJ'OZ. ,...._..\ve U ... ' a •• I .22 lti 0. 10 
•ther .clod7 Yo:rk a a •• I .s 0 - .. 

Mat•rtal • pl. 88- - - - i :1i ill --:25 I ~tala • ' .18 
Jllmlet.t1•"' 1 . I ot 1.o-to 
aouat mlled 100 aal , 

o 171 1918 PLOtt l2 
ad. Tel.oait,- Btlii 

jpp~VZ. ,...,eratlan 00 ... 1 0 ·0 0 0 1 o.o 
,... Clmd7 York f 0 0 0 0 0 .o 

ter1al a w. 38-D-1 ()r1 .. & 5I De .la6 1&0 f,'/ S/f, .aa 
..Uaitier , ot i&-fS !l'O•al• 11' ii .... - 9. cu 'iia/4 ~ 125 
~' !£l!l1 100 1!11 



Jlarala 17 I 19S8 Pto'f 13 
Wi act feloot ,,. Blah • • APh1• coloDiea APhia AJ)plea Ba.lbela i iPila APPlN 
.A.pproz. 'l'lllp81"ature 4;1 Yartetz !r ... • .A,'t' . • AT • P1'0dan4 ot to•al p:rocl . 

tbft CloudJ' - - -
llaterial 2 pl. S8- ' stQMA • 1 .u 1 . a& ' .u 
-..1•1tler 1. ot &0-150 ... a ' •.a 19 t oe • ••• ...... , ~)lle4 100 pl. Yon I 0 0 0 0 0 o.o 

Qri.Me 1 0 0 0 0 l. o.o 
1i 10 -:sr - t:ii - -:11 To1iala 10 •• 

181 lJS8 PU1f 16 
114 1'eloelt7 Sip 

pprox. ,. .. eratu:re U ~ 1 0 0 0 0 I o.o 
ttiv Cloud7 - I 0 0 0 0 • o.o 

Mahrlal I .aU 18-D-7 Yol'k ' 0 0 0 0 0 o. o 
a.al.S.tie.r 1 . 2151 t ae-78 onae• I 0 0 0 o, o.o - 0 0 - - 0.0 Ua1i 1184100 • ~tala n 0 0 

~18.1118 PLOY 1.6 
JMl Yeloo1_. Jle41ua 

A.Jpl'Ox. ~rature 5I StQJ~U a 10 D 11 1o. e • s.zo 
thezo 01._ York , 0 0 0 o. a o.o 

•tartal I cal. 18- ' GriMa • 10 11. & 1!15 ••• • &.86 
ANletn.v 1. I ot 1o-t0 u ii - - r.li TOtal a &. 4& 1f4 15. 8 
.AJ!OU!t URliecl 100 aal . 

llarob l8 1 Ull8 Pl.O'l' 16 
a4 Yeloet Q' Jlecl1ua 

Upzox. '~'aperature 60 ... s 10 s.u • ·' 19 1.oe 
tlle.r Cl-.r York I a ·' s .a 0 --Matmal a gal. sa.., ' GriMa a 1-& e. sa 16. & 

~ 
1 . &9 

Jllmlat tte.r . I# ot 11-75 !t>tale 10 - - '8i - l.1i 29 1. 9 s.e 
.aaount . A:PDU eel 100 el• 

' ' . 



eh 181 19J8 PlDT 1'1 
a4 Veloe1t,- Hip 110 • AJ)hla Colon•• APhl• pplu BUhela ~ Ullla APPlea 

.Approx. 'l'eepen.ture s& Variety TrM• • AY .. !10. AYe Pl'Oduoed or '!'!tal PrOd. - - - -thv Cl-.r 
Material I pl. 18-D-8 Boa• s 0 0 0 0 aj- o .. o 
:a.ala1tter l . IQI or &o-60 lbzk • 11 s. 16 • 0 --
MDut APJllecl 100 cal. Cl'laea Z5 0 0 0 0 • o.o 

1'0tala iO Ii T.a ii T:i -:it 

1lanJl l8a 19S8 PlDT l8 
D4 Veloo1 t7 .lled1• 

Jppros. 'hlllpvature D& . ..,... a 10 s. 16 a. e.e1 
thv Cl-.r Toft • 0 o. 0 o. o.o 

tenal a pl. S8-D-8 ors..a ' 10 1.16 11 '·' •• - - 1 . 66 if s.oe --:il' 1Gt1er 1.111 ot 15-'5 '!btala lJ 10 
.&Mot A»Jtlled 100 &al· 

at ... 
lfaroll 181 ltla PLO!' 11 

114 Veloott7 B1p 
Appzooz. '!Wipezawr. 55 Rcae a 8 &.66 lf 11.66 10 1M 

ther Cleu" !01'k , 5 . 71 8 1.1. 0 
Material a aa1. ss-l>-8 01'liiM ' 1' s.a 86 a.s H ·"' Blllla1tt• 1. I ot lo-90 ~tala ii if l.ii' ii' .. ss - -:;r " .....,.., mu• 1oo p1. -
MarCh 181 lts8 PlD1' !0 
W11Mt VelooltJ llecU-
Approx. -.r-pU'ature 50 Bo:Be ' 8 a. 10 a.s 46 .19 

tllv Cl-.r YoJ:'k 8 l.6 z. a& 1 . 12 1:3 . 1o 
ltatVial 8 cal · 18-D-8 or~ ... s 0 o. 0 o. o.o 
lilllllaifter .fl# of IS-'1 - - 1.6 1i Oi -:iii total• 11 •• 291 
.&mut Aallect 100 pl. 



Ma.rah 161 l ~ FLO! 21 
1a4 Veloo1t,r u;At o. Aphis ColoDtea Aphis Apples Bwlhels J A h1a .Apples 

Appnx. 'reapaJ"tltve SO var1etz: Tree a llo. A.Y. --!. A.,. ProdUCN ot otal Pro4. - - -ee.~r 01eu 
llatenal a sal· :sa- ~ 1 18 16. 21 ~. 4-. M 
Jlluls1t1er 1. 2&# or 150-50 York 6 8 1. 33 lS a . l6 19. 11. 
Mowat Applled 100 gal. <b-1Ma v '14 10.~'1 100 14. 28 2 . '12 - 100 '1. 1:4 Di i .R i .ar To $ala 14 

Much 191 1938 PLOf 12 
WiDd Telooity tow 
Approx . 1'.-pel'&t\an 45 1 u ll 1'1 1'1. 2 '1 . '12 
Weather Clear York '1 36 ~.ll ~ 4 . 85 4 . 51 
Material 2 pl. 38-D-3 Grt.ea 5 4:S 8 . 6 '11 14. 4 ae 1.~ - - iii' ~aitler 1 . 21.1 of 25-75 'rotala 13 90 6. 92 9. 46 1. 95 
AaoWl\ ApPlied 100 1!1• 

llareh 1 g I 19:58 PLO! ·2S 
W1D4 Veloc1 ty Low 
pprca. '1'-.peftt\IH eo .R<ae 1 1 1 . 3 5. l 1 . 81 

Weather Clear York '1 a 9..e8 '19 11.18 13 •• tel"lal I pl . Grilles 5 8& 1'1, 1M sa.e ~l''" '·'" - l~ - Ii.§i XIIUla11'1e 1.1 ot 1o-90 okla 13 u .a1 246 S. 'IO 
Aaolmt gl1ecl 100 &!1 . 

JlarC 191 1938 PLOT 24 
wtaa veiocHy Ka41ua 
Appzox. ttaperanre 50 York '1 106 1&.14 139 19. 85 0 
~ .. Olear GriMa 3 19 6. 33 25 e:f !0 3/6 .86 - 125 - iOS/4 -Jlatertu 2 pl. 38- 3 'l'otal.a 10 12.5 1M l6 D.M 

x-1111t1er . &# of D-'15 
AaoUt AEJ!l1e4 100 aal. 



Maroll lV 1 1138 PLat 25 
tad Veloo1t.J La- Apbts Coloaiaa Apllia Apples iiti&la J Aphia ApPles 

£ppro:~:. Teape:ra'UJ"e as Ta.r1•2 Tree a * · A.Y. )Jo. .... Produced ~ 'ro'kl. h'ocl. 
eather Cleu- - - - -

Materlal li pl. . 38-D-4 ~· 
Z.Uatttv 1. 115# ot D0-&0 York 

' Appl1e4 100 sal· GrtMa 
To\ala 

IIUctl 191 lt=58 PLO! &6 
wiia Velootti MeAt • 
A.pprox. !'8aJ*"&ftft • RciM 2 0 0 0 0 li o.o 
•tiler Clear York , 311 ... .u ~., Bf!'l 2'1 

~ Material li pl. SB-J>-6 To\ala i m M.se 41'1 &6. !5:5 111 
-.ulattier 1.201 ot .JS-7.5 

uat Ap])ll ecl 100 &al• 
~ 

JlaJ'oh 191 1938 PLOT !'1 
1ad ve!oolv MKi• 

ApPI'at• 1.'eaperahre &0 .... 3 13 4 . 33 Sl 10. 33 • • o 
'leather Clear TOI'k 8 '" s.s u 6 . 152 21. '1 
Jte.t81'1al li pl. 38- Gr S..a ~ 39 '1 . 8 60 11. ~ Baulattter 1 . I ot 1 90 !''"al• 16 11' 6. o Iii 1.1! 
AIIOUrlt APl)l1e4 100 gal . 

March lt I 1938 PLOT 28 
iii veioot ty J..ow · 
A.pprox . T•perat_.. 60 stapan 1 0 0 0 0 l o.o 

'-'er Olear Tort • '10 1'1.6 ~ u .s 16.1 
Material l4 aal . SB-D-6 OJ' 1M 5 '16 15. 2 1411 za.a _!s9. 

10 - l4. 6 - 26. 2 Ellula1t1er .51 ot U-V6 Tota.la 146 2~ 6. '16 
Aaount AI?Rlle4 100 i!l • 



Jlaroh 191 l ~38 PLOT 29 
tD4 Veloci~ M841ua Ito. l.pis Colonies Apbi a Apples Buah la 

Appl'Gl . Ter>.,£rature 60 Vu1etl Tree a !!.!. AY. • • •• Proc1uoe4 - - -Weather Clear 
lla terial li pl. 38-D-1 sta;rMA C'i 5. 9 9. 7 1 . 2 
x.ulaitier 1 .~ ot eo-eo York ' ' 1. -& 8 1. 6 5 1 . 1 
~t Applied 100 al.. Ortaea 2 0 o. 0 o. o.o - IE - - - -\'otal 8 1.5 1'1 a.a . '10 

Mal'Ch lt 1 1938 PLO'l' so 
W1a4 Velocity Jle41• 
Appr.ox. T.-peranr• 60 8'-,... l 0 0 0 0 2 o.o 
eatller Clear a .. I 4: a. 1.& "·' ~ 3. 4 

Material lt aal· !8-D-1 York 5 .:5 8 . 6 <l6 9. 2 ~ 22.6 
Jenlattier 1 . 16# or 16-VtS GriMa s 66 18. 6& 112 37. 33 • - - t .'Si - -.i!CN!\ Appli ed 100 &al• !~la 11 103 1'13 15. '11 88 4.. 65 

JlareJa 19. 1958 
wiid Yeloel v .lle41• 

PLOT 31 

Apprcq; . ~tun 60 SkJaa 1 2'7 27. GO 50 . 6 e.s 
Mther Clear a.. 3 & 1. 66 8 2. 66 12 ·' Material li pl. !8-D-1 York 8 9 l .U 17 1 .12 0 --1i' - 1 .41 ll' 11' s.to IElalt ler 1 . I or 1o-10 fot-ala u 6. 25 

AllOU:Ilt Appllecl 100 pl. , 

llal'dl 11 t 1138 PLOf 32 
liil Veiooi tF ll(i 
Approx. Tapen.tw• 70 Sk l z. 4 "· ~ 2. 
Weather Clear OIH I 0 o. 0 o. o.o 
.. wnall pl. !58- l York 5 1 . 2 2 •• 1 1. 4 
Jaalaltler .51 ot 25-'1$ GriMa 4 0 o. 0 o. 1. 2/5 o.o 
Aao-.t ;pplle 100 gal . l2 - - 6 ---;5 20 2/5 --;& Total. a 4 .~ 



Jlilroll 11 1 1938 PL01' ~ 
lad Veloci ~ Jh,diua phie Coloraiee phia Apples 

Appro%. TeiJ,pel'&'tV 52 Varietz Tre•• ~. AY. Jfo. AY. - - - -Weather Clear 
D~ertall gal • 38-D-'1 Sta,.n 1 0 0 0 0 s OoO 
J:aalatn.er 1 . 25# ot 50-50 York & S8 '1.6 .f.3 a.& 8 3 . 9 
Aao1mt Appl1e4 100 pl, crt. a 6 81 13, 5 126 11 . 11 ...!.t! li iii m 14.08 -otal• 9, 91 ~ s . tl 

Jlaro'b 21, 1 iS8 PLat 34 
1114 Valoeity llecU• 

AppJ'OX. T ;peratv• 60 S\a,_A l 9 • 14 14.. 8 1 . '1 
the!' Clear York 6 0 0 ,g 0 0 o.o 

llateria1 li pl . 38-D-'1 Cr1Jiea 1 0 0 0 0 4 3/4 o.o - - - li 1 . '15 Il $/4 . 96 ..UaUter 1.211 ot 15-'15 'lot ala 8 9 1.12 
.AIIoUt A.uU.4 100 pl. . . 
llaroll 21., liS PI.Dt S5 

1a4 'felool t)- lle41• 
Apprax. '1' peratve ao S\ a 2 1. ' s. 1 . 0 
1f-.tller Clear York 4r 6 1 . 5 10 2. 5 14. '1 
Material l .-J.. s&-D-'1 Gl1.aea " 3 ....&!! 10 l:i 9 3/4 .l-.=. ro II - Ii S/4 lllulaltter 1 , f ot 10.90 Yotala 1.1 • ·' 1 . $1 
.AMuat Milie4 100 aal. 

llarM 21, 19Z8 
iLiCi Tel.ooi tJ Low 

nor 
Approx. 'l'•pera~111'e 65 Roae 4 e. '· 4! 10 5 6. 9 

ther Clear York ., 0 o. 0 o. 0 o.o 
Material 1 gal. 38- 7 GrS.•s 62 oo. 93 31. 12 3/4 ~ 
~a1f1ar .s ot 25-'15 Totals - - i!i '""'§"';M 'i81/4 ::6• 14 86 6 .1. 
.AIIOWlt A:ei!1ed 100 pl. 



llarcb 21 , lll:;G :PLG'l 3'1 
.Apll1a .Appl a • i Aphis A.~plea Wtnd Teloct ty LoY 1io. A.phia Colonies Bl.laMla 

A;pprox . T•p rature 90 V8.1'1etz Tt!ea Bo. A:v. 110. AY. Pl'o4UCN ot 'foi:al Prod . - - -e&~ft' ClMr 
J!aterlu l pl. 38-D-2 ~0'118 3 0 o. 0 o. 3 o.o 
.lala1tter 1.2:¥ ot 150-80 Ywt ' 0 o. 0 c • 0 o .. o 
aout Applte4 100 pla. Grilwt-a ' lOS 86. 25 107 39. 2S 8 , 2. - - - -'total a 14 105 '1. 5 15'1 11. 21 7 . 0'7 

•a n . 1938 PI.ar 38 
ID4 Telool ty Low 

' , .. 
App:I"CCX. Teaperatu,re '12 York ~ 0 o. 0 o. 0 o.o 

ea.tller Clear Graes 7 52 "'''M 91 13. lS Z/4 3 . 47 
P.&terlal 11 pl. 38-· ! - - - - 183/4 3;i'; 'totals 1.2 52 ·~ tl '·~ ~aS.tter 1 • .26# ot 25-95 
A*!Ut ;Appl18Cl 100 gal . 

Mueh 21 19:56 PLOf 39 
iinil vei:cltr £OW 
Appl"OX. 'femperaWJ>e E6 Sta 1 ll 11. & '· lt 4. 0 
Mtb_. CleaJ' York 'l 16 2.~'1 Z9 '· . .,. . 

.. ,.nal li p1. . 38-D-1 QrS...a ' &1. s.acs ~ ..L! 8 ..!.t! - iO • • 16 - 10' ..Uttt• 1. I ot to-90 ~el• 12 'IS a.%15 1. 63 
~ .Applied lOO pl. 

ll1I.Z'Cll 11 1 liSa PLOr ~ .0 
W1:a4 Vel oct ty Med1 
Appl'OX . 'leapereture Ra. 6 4 . 66 ' ·" ar 1.5 

e.ther Olaer York 'l 0 o. 0 o. 0 o.o 
Material lt pl. 38- a GrS.a 4 113 88. 25 liSS st15 lS 1:i - m 6.88 iii Vii ....Ualtler .&# ot ~71 'fDtala 17 9.!! .82 
.AaOUDt Appl1M 100 1$!1• 



IIUoh 111 195 PLC:1r u 
Velootty Low ~. Ap)Lla ColODSN A 1a Apples Buhela J Apbla Apples 

Approz.. 'teapezeture 88 Vanetr Tree• llo. AY. Jro . AY. Procluoe4 ot fatal Pz04· - - - -ea~r Clear 
.. h71&1 11; pl . 38-o.& 8\apan l 1 1 . 2 2 . 1 1 . 3 
:lalattler 1 . 25# ot eo-so :a-. 3 .13 ?. 66 .&() 13. 33 s 12 .. 1 
Aaawl\ A plied 100 gal. ron: 8 ll 1 . 3'1 1'1 2 .12 0 

Cr1aa 2 • a. 5 a.s ttisl• -.1! - 'fi - • • s; lfotala 14 2. '18 6ft • • 28 

March 211 1958 PLO! .. 
W1n4 Velool t,. Me41ua 
Appru. 'hapft'lltve 'It TOI'k 6 0 o. 0 o. 21/5 o.o 
· ea\be.r Cl•r GriMe I 19 !dL 12 ••• 10 1, 6 
atulal 1i pl. 38-D-8 1I - ii r- Ii 1/5 -Total a 19 1.n 1 . 2.9 
111\ll.altler 1 . 1&# ot 25-'IS 
!l!'?uU App11ecl 100 pl. Cl 

""" .. l'. 121 la& Pt.ar 63 
1Ja4 Vel.oct\7 ..Uta 

Apprax . Teapea\un 90 Sta~ s 18 '· S2 10.66 3 10. 6 
Wea\ller Clear York '1 'I 1. ' 1. 0 - .. 
Jlaterlal 1t pl. :58-1)..8 GriaH • '1 l . 'IS 9 2,., 1 '·" - - - - 'i'O:il x-laltl er 1 . I ot 1()..90 tto\ala 14 :s2 1. 28 48 z • .u • 
AlaOWl\ APpUecl 100 1!1• 

llanla 21 1 1 as PLOP .. 
W11l4 Ve10C1 V Jle41• 
Approx . T.-peratare 60 York 5 13 2, 6 1'1 s •• 0 --eatller Claar Grtaea ' 101 ltd~ 1M ~. 20 a.s 
Jlater1al lt sal• :58-D-8 ·- - - - !0 -~al.· 1.2 u• 1.5 1'11 14. 2!5 6 .12 
Zaul.a1t1er .&# ot 2"5-'15 
Amount A~lled 100 gal . 



Jlarch u. 1938 Pl.O! 4.& 
.ll4 Velocity MecU• ... Aphis Co101l1ea A.phle Apples Bllabela J .&pMa Apples 

Approxta~ T'apenture $0 Tar1etl Tl'Ma ~. AT. !h AT. Pl'04uoed ot To.tal PJood. 
W•ther Clear - - -
•hl'tal li p~. 38- 3 lkae· 1 0 o. 0 o. 0 o.o 
~atfler 1 . 26# ot 50-50 Tort 6 3 . 5 • ·" 0 
.u.owat Applied 100 gal . Gn.a 5 103 20 .6 1U ••• lS '·' - - 8':ia - - -J~al· 12 101 l.a 11.16 1.6 a. t:s 

Jlueb 221 1~ PLUJ.' ., 
WiDd Ye1oa1tT a.dlua 
A.pproxiate !'eape.reture 70 St.,...n 1 0 o. 0 o. 0 o.o 
Weather Clear R~ 6 6 1 . 8 1.33 j 1 . 1 
Jlaterlal lt pl. 258-D-3 Yo:tt 6 1 ....!.!! 1 -t!! !d.. i! - -Jaulaitlu- 1 . 15# of 25-'m 'loa a 'I . 53 . 69 'I 1 .1. 
JIIQwlt Applied 100 gal . 

llllrah 22 1 1 Q38 PLC1l . ., 
Wtad Tiioci ty lle4t• 
Appl"'Xl•t• Tl!lllpentve 80 st&Ja• 1 ~ 5. 'I '1 . li '·' Weather Cl•r R.- 1 0 o. 0 o. 2 o.o 

erial li pl. 2S8-D-5 York 8 s ,/IJ'I 3 .3.'1 0 -·-Iala1t1er 1 . f ot 1.0-90 Grt.u 3 ft u . 14.8 39. 33 5 3/4. 18. 3 
'ii - l3i i 1/4. AliOQ.at Applle4 100 pl. Total a 80 . 15 12. 15 13. 4.6 

llaroh u . 1~ PLat - .. 
Wlad Teloel V *41• 
~roxiate !'_,.nture 80 sta,an 2 23 n.s 31 15.5 1'1 3/4. 1 .. '1 
W•tller C1•r York • 'I 1. 75 11 2 . '15 0 
Jlatertu li aal . 36-D-3 GrJ.aH 3 V9 JG.ss 1.36 a .ss 13 1/' '1. 3 - - r;a ii.'l7 !1 -&llula1t1u .0# ot 26-'15 ToAU 9 109 12. 11 .ft.to 
.Aaowlt Aiil1e4 100 «a1. • 



Jfaroh 221 1956 . PLOf '' Wind Teloc1 \J I.ow Jo. At:.h1s ColoJ&1es pills Apples Bulbels JA is Apples 
Approxt.ate !•pera~ure 82 Variety Tree• Jlo . AY. Ko. !!:.. Pro4ucec:l ot To\al Prod . - - -aat.her C1.ar 
Jllaterlal i pl.. 38- e ~n 1 • •• • • • 2 2 . 0 
DNJJ1t1er l . aa# ot cso-eo Yo.rlr: ., 0 o. 0 o. 0 o.o 
.A80uat ApPlle4 100 gal. OriMs 3 50 16. 66 66 u . 0 --- !i' - T.33 l -Totals 11 • • 90 '10 35. 

~. u. 1938 PLOt 50 
Veloolt7 l;4tua 

Appr0%1aate t.-puatun 80 Sta,_n 1 1 1 . 1 1. l 6 
t!ler Cl0U1117 York 7 lB 1 . 5'1 II S, M 1 S/4. ~~ 

Mllwl'lal i &U· Be-D-6 GriMa 5 11 1 . 1 1.4. I:L s a.s - - - - i 1/-t -Jaulalrter 1 . 2$1 ot 25-'15 Total• 13 so a. :so 3'1 • • 59 
J\IIOU.d Applied 100 pl. 

lluoh 22 1938 
Wta4 Tei:et ty lleclt 

PLOf Sl. 

.A:ppzoxt.ate !'_,_.tun 76 Tort 6 0 0 0 0 o.o 
lfeathu" C1oa4J' Grtaa 5 '' a ,• 11-t 228 !t! - - - 1o!!6 Material i pl . --~ -totals 11 '' 6. 09 n• 5. 86 
~a1t1er 1 . I ot 10.90 
AIIOWlt Applt.a 100 i!l· 

.-arola 22 1938 
iiact t.i:;d" rm- PLO! u 
.App:roxiMU T el'flture '15 sta,.u a 136 68. 206 103. 6 s..s 
-.tiler Cloudf' Raae I 9 •• s 16 e. 1 14. 1 

llater1al i aeJ. . 38-~6 'fork 2 c o. 0 o. 0 o.o 
Jaulainer ot 25-'18 GriMa I S3 16.,5 52 •• • ...!t! 8 - 22;!1 - rr AIIOWlt Alm11e4 100 gal., Totals 1'18 ''" M.~ 21. 5'1 



Jlarch U I 1938 PLat $S 
W1ad Velocity lle41ua No. Apb.1a Col.Olliea Apllia Apples ButL•l• J APhi s Applea 
Approxiate 'f.-peyatur '10 Varle'tr Trees Jlo . AT. Ho. AY. Ploduced ot lfo\&1 Prode -- - -Mt.iler Clowi7 
llaterlal i pl. S8-D-1 ReM s 1 .33 l . 33 0. 1 
:&aul.a1f1er 1 . 2&# or 150-60 York 2 2 1 . 2 1 . --
AJKnmt Applied 100 pl. GrlMa 3 a1 10,!3 .f.8 16, 5 , 1 - - -Total a a M • .25 11 6 . 3'1 s •• , 

1IUoh u 1958 
11ac1 1'ei:ou, lle4t• 

PIDl M 

ApproXblate Tapera'WI'e '10 SUJU.D s 1?0 56. 66 1'19 59.66 '1 2&. 5 
\her Cl~ York a M 2'7. 61 30. 5 s u .o 

*'•rial i pl. 38-D-l Gr1au 5 15 s. 2ft •·e • 1. 3 
Jaulatfle'l' 1. 26# or D-'15 ifo\als ro Bi B.§ m a .. T.i6 
~t Appl1tl4 100 pl. 

0 
Jfai'Oia IS ltse •1a4 a:o1- x.c. 

PLO'J! so 
~ppzooxs.&te 'ttap.,.tun 52 ~ I M 2'1 . M u . l u . 
... tiler Claad7 Yon 10 1 .1 s .s 0 --.. ,.rtal t cal· 88-J)-1 GJ'Des 1 40 .f9.L. eo 00 0 --Ii - m iris 1i il.is ~alttw 1 .1 cd 1o-to 1'okla • , . ., 
~ M!P11e4 100 pl. 

Jlareh 231 liSS PLO'f 56 
W1a4 Velooi V Btp 

Si Approxtate Taaperatve 62 staJMa 1 0 0 0 0 o.o 
tJaer Clear TOI'k 6 t ld u l.U 1/5 40. ? 

llfl'tel'1al t 8&1· 38-D-1 GriMa l '1 '· 8 a. .t-,5 u •• - - r. B T.!f l!iiDJl.attler .5I of 2&-'15 Total. a e 16 • • 25 
aov:nt AEE11e4 100 &el • 



Muell J0 I 1938 l?L01' 5' 
1114 Teloeit7 LOif Bo. !"' ta Colonlea Ap!ale App1es Bushel a JA ia Apples 

APPI'UlM.te Y•peftture .0 Vu1etr \'reee Mo. A..,. • .... Procluoed ot Total !?rod • - - - -W•ther Clear 
*"r1al t gal. 38-D-'1 sta,aA 1 u u . S'! 3,. a 18. 5 
'Jaulstnv l . IS# ot ~ Ro. 1 &o 60. 106 106. 
AIIOWit l'J)l1e4 100 pl. York .. 29'7 '14. 25 346 86. 5 27 g.~ 

GriMa 6 ~· u .a 70 1 • • 5 10.0 u - - eo:il ii 'ii:'9? 'foQJ.a 440 <&e . 519 

Muah f5 I 1i36 PLOf • 1D4 Velooi 'T Lclllf 
ApproxS.k !"-.pentQH 4.0 .sta,aa 1 1'1 lt. 3 s. s l. 
Weather Clear Rcae 2 50 25. 81 .0. 5 ,. 1~ . 

tertala i pl. 38-D-7 Yom 3 0 o. 0 o. 0 o.o 
Eaula1t1er 1 . 151 ot 85-75 GrJaee 1 t '· 16 b 6 1. 9 - " - - Ii i T.U AJIOUt Apl1ed 100 pl. !'okl.a ' 10M 100 • Ol .... 

a~are~a e 1 1936 PI.ar 19 
1D4 Yelootty iidi• 
prozbate 'r.-peratUft 60 York 8 65 8.11 80 10. i:s/6 23. 
tbv ClM!' GriMa 6 '19 15.8 160 38. 4-.:S 

*'erial i tJl).. M-D-'1 'ii - n .o'l - li':u T.i8 if~l· lU MO 
J:aula1t1er 1 . i ot 10.90 
AIIOWlt .Afl*iAtd 100 gal . 

Muoh a 1 19:58 PJ.Df &o 
1D4 Teloet tJ" ie&ia 

Appi'OX1•te T•peratuzoe 50 York 9 ~ .ss 3 .:5a 2 1.1 
hatller Clear GriM 4 10 ... 5 21 5.2S l 15. 
Material i pl. a- ii ii r.· - - 3 T.8t; 'I ~~·l• .. l .&l 
Jaul.a1tiar ot 25-~ 
AaOWat AEi!lled 100 gal . 



2t5 1 PL01' 61 
Ad Veloct.t7 ~ita .... .lphia COlolliea Aphia Apples Bu.ahela Aphis .Apples 

J»proxillat• ,_,erature 10 1'!!"!-'l ,. ... Bo, ..... Jfo. ... ... Produced ot !Dtal Pl"od, -WM\her Oleu' 
Material i cal. ~8-D-8 York ' l.5 a,5 20 &,3S 0 -.-
Jlliallai tier 1.11# ot oo-.!50 Gri.ua ...!. 15 S,'1& !! !...,_ 1!. 1,6 - -DIOWlt gpu.a 100 el• Tot ale 10 zo s. 48 •.e 12 e.M 

Maroh 251 1!!! PLO!' 62 
lft.a-4 VelooltJ" ecliUIB 
.A.pprosimate Taaperature .a ,_. 5 76 ao. 1'11 57.33 ~ 1/2 18,3 
... ,her Clear Tos I 0 o. 0 o. a. l/2 o • 
Material l/1 pl. =se.»-e Ortaes 1 0 ...!!.. .....2 o. 11/6 -2L. - - ill/& .atula1ft.v 1.11# or .,_.,~ tot ala 10 76 7,5 1'11 17.8 11.~ 
AMut M!·Ut! 100 au, i 

Mtroh U 1 1111 . PLO., • • 
W1ad 1'eloclt7 JMdlaa 

ll' 

A;pt;roxt.mate ,.._en.ture 48 a.. 1 i.e 15, 21 11. 2 '·' ... ,her' ClMr Toft: & 0 o, 0 o. 0 o.o 
llnenal t ~· 18-D-8 Grtau I , ..J! ...2.· ...2 o • 3 1/2 o.o - ·- '""il/2 -llallutt• ill ot lo-tO .,.,.al. 8 16 1,8'1 81 I.-A •• ,s 
AJ!51W!! gpllii. 4;ru .&11• 

~~atoll 2&, 1!!! P£01' "' ' W1a4 Yelocit)- ...U• 
A:pp:roztmate 'tellperatue 50 TOft ' G •• ' 1.1& 0 ...... 

... Cl-.r Ortae.a 5 S7 !L M 11,8 a 1.& - 4i - - -Material. i gal. 38-D-8 ~ala 1.1 &.81 fl '·"' 28 1,81 
lllalla1t1er .51 ot 10-?S 
AMUt mltecl 100 aal.. 



March 26 , 1938 PI#!' 61· 
:ad Taloot tr Jle41ua Roo Aphis COloaiea .Apbla jpplea ~ahela 

App.l'OXiaate or-perature !54. Varin;z; !rNa Jfo , I.'Y. No, A'Y. PI'Odlloed 
W•ther Clev - -
Matmal i pl.-. a York I & 1. 5 1. 0 
a.J.a1ner 1.151 or so-eo Gr1aN 1 6 .!.• ' .!.· 11/2 a1s - iO ii JJIOWlt gplled 100 el· ~ala ' 1,@ a,o llL2 &, 76 

Marq 2S, lNB P.LO! 66 
1rllld Yeloe1 t7 cliD 
,Approzlaate '.l'ellpd'lltve 56 Ton 7 a .. " earl 0 --ther Clear Gr1aH s '1 !.d.. ....l !iL J.S/' o.t - -lfatartal i pl., sa- 'lOt ala 11 9 , 75 lJ 1. 5-3/-' 1.49 
aaulalner l.U# ot 28-fl 
Aaowlt Appll.cl 100 pl, 

MarU ~~. l!p PU)'f 67 
llad Ye1ootty Blah 
.APpJ'O:D.IIate ,_,.re.tun sa York 8 I ,75 • , 7& --Weatller Clouq Grlaea I 10 a,ss .u. '·" - -.. - -llaterial i pl. as- • 'fo'tala u 16 1,615 17 l .M 
llllle1t1er 1 , ~ f' lo-90 
A1!E!!i!t APPU ed 1.00. pl., 

Muola 21. 1158 PLO'f 68 
ad TelooltJiliP 
pp~ • .,.....tUNM Yoztt 6 u a.es GO ... ... - ~ 

Q .. Cb:tli4J Qriaea ...! GO .,. !l li•D ... ... --Materiel 18-D4 Yotal.a l& 11 '·· 1H 10.41 
IIIUlatner ,f!l ot 15-715 
.Aaou.at M:el1ed . 100 cal. 



/ 

Jlaroh 261 1938 PLOtt " Wiad Yelooi tT Hi&b llo, Aphis Ool01l1• A!)bi& A.pplea Buahela 
pron ,@1 'r en.ture 46 vanatz !l" Jio, Av. .=.L .AY, Producfld. 
.. ther 010U47 - -

Mat en a1 38- l 5 s. ' '· -8111.1 tit er l , llf ot 50-10 l 24 a&, 48 .a. - .. 
t .Qpl1 100 pl. Yo~ ., 61 8, '11 61 8 . 86 - --Griaaa • u 3, '1fi 11 ••• - .. -- - iii lfbUJ.a lS 105 8 , 0'1 10,61 

ll1lHh a . 1938 ' PJ:.()\1 '10 -• Yeloei t7 Klch 
pron•t• ,..._.ture u Ton • ao s. t2 5, 5 ... .. -

eather Clov.4J Qriaea ' !1 3 ,16 12 3 , 66 --- -ter1al. sa- Wa 10 39 3,9 " .... 
-.ula1f1«t 1. &0# ot 1&-'15 ~ 

Ne'' 9111 100 pl. , ~ 

llarcll • • 19M .P1D1' ?1 
ftAd Veloci '7 Low 
Approxtaate !' .... rature -60 York 1 ll &1. at •• - ... -

tber ClMJ" Qriaea fi 1!! !2d at 26. 8 - ---llatezot al S8- 1'0Ula ' ao.s lU 1'1, 1& 
Blllla1t1er 1, I ot lo-90 
JacRmt MPli · 100 cal, 

IIU'eh l!a lf!! ~ .,. 
l'llld T.toeity to• 

l'O"zta.te '!'-.perature 48 
eatber Clear Cr1.aea 9 26, 419 "·" -
tenal &8-D-3 

Jblllalt1er .5# ot 2t5-'15 
Aaowlt !iilied 100 pl! 



65 

Looa~• la a aounta1n oow Juat to 'the eat ot Coveanlle. Th1a 

orobard la in pe~•n~ sod . Good oUlturel pract1cea are •1nta1ne4. 'the 

trees are about 3~ years ot • 1n the plots ..mere Dow Dorunt spray •• 

llP:Pl1ed, and appl"'xiaa~ely 30 tee~ in helpt. !b taroc:lde plot a 1n a 

41tterent pe.rt ot the orcharcl and waa sprayed tint •t th taroolde B thrM 

plloaa to the 100 aACl later that .... 4&y :n-aprayed Wl1 ee'Yen callona 

ot taroclde B to the 100. 

Jfuaber Tot&! v. Jfo. ot 
Material Vatiety ot phis Aphb per Tree 

TrHa Apple a 01u.atera . APple• Oluatera 
I 

$D • (llguld) WlMMP ' 0 0 0 0 

~ D•! • 'Lliutctl 1MM~ u 26 a 1.&6 8. 09 

* . OMJ' WlHap 11 s s . &'1 . 8'1 
(D.JI . powder) Baa Dav1• 1 J 10 a.o 100 - i ii "'-:1I' 1;§8 ;plue !! Spl'&l CHUl Total a 12 

Tarootde B 7- 100 £1E;e1n ' 16 13 2. 28 la88 



B. J' . WOOD ORCHARD 

!he B. J' . o04 orohud 1a loated at Fl1at Bill 1a tbe upper 

SbeMJLdoah Talley . 'the tree a are about •o year• old w1 th aoaae 12 year old 

tree a Which haTe been replaata . The older tree a are 2~ to 3!5 teet ill heipt 

Ud the 70\IJICer oaea betw .. n 10 Jl4 20 teet. The orohard is lll pel'MAellt aod 

1dl1ch 1a snztJd 'by qa. Prona orahari cultural praoUcee are uaed . 

ll•r•, ae la a-. ot the other plot a • the orop aet •• ,. ry -.11 

this ,..ar, thua reduc1Jia tAe de eJadab1l1'\y ot the reau.lta. 

fhe obeok ot a loo.ted ill aa adjo11liag orohard ot JOUDS tr••• 

about 12 y•rs old which did aot UTe a doraat apfty . tfhe tree¥ were 'between 

10 u llS teet la helpt. 

ter1&1 

~ D.N. (liquid) 

Tarootde B 6i 
&allOAa to 100 

Cheok 

~ D.tl. (ltqu1cl} 

Var1etJ" 

~,... 

York 
Boa \a 

ToW• 

StaJMa 
York 
Wlaeaap 

'fotala 

Iork 

sta,... 
Tort 
iflaeap 
Deltoloua 

'lo1ala 

Jruabel' 
of 

Tree• 

8 
a .. 
i 
1 
l 
3 -D 

a 
8 
1 
a 
3 

' 

Gtai A.,. No. ot 
Aphia Aph1e per Tree 

ApPle a Cluatera . I Apt?1ea Cluatera 

18'1 2'13 ea.sa 91.0 
1015 161 102.& a.. a 

9 str lt21 tz'ICS a ..,..A U.il 
0 0 0 0 
8 10 a.o 10.0 
I 0 ti l1SJ 

li" 11' B.oo 
lW - 7&7.& .,2,& 

II 35 7o3:5 11.0 
0 0 0 0 
0 l 0 .a 
1 1 .33 .~ 
if !i a.ae ! .88 



8? 

T .1. AliliU!tWS ORCJWU) 

Th1a orohar4 ia louted a~ Ho111na Statton about ttdl allea a~h ot 

Roanoke . The tree a ill ~la orohard are a bout 00 .reara olcl uc1 ruce t:rom 20 

The tree• aa a whole b&4 a Tery eall aet '\lila ,_I'. 
'!'be plo\a were IPJ'&Ye4 at two t1Ma - h&lt ot the t:nea oa Mt.rclh li and 

the other halt on l&al"'h 13 4ue to hip w1Jlda aad the tapoaalbill'\J ot •Pl."&f 

etticlentlJ the whole tree. 

JIO lnj\Uy •• noticed d to the ~t apr&J. 

Bwaber tom AY. Jo. ot •••:r1Gl Tul•'f ot Apht phil pel' Tree 
'h'MI ££1•• Olustera Aul•• Oluater• 

!if n •• (11g.ui4) Blaok TwY a 12 ' .... .1,8 

~ DzB• illgJldl .•&ae•E & ,. '' 1&1' a. a 
!If D.B. ( J!!!d!re4) • 0 0 0 0 

~ Spray Cna - no York 3 1182 861 ~'1 .35 B88.38 
e.e1o1a 



'l'hla orahari ta l~oatad at Dlllenlle. ne tn•• ar about 35 year a old 

u :rue1D8 from 20 to 30 teet la hetaht . Tbe Ol'Charc1 ta ln penaaent ao and 

l a well oared tor . Al thouch ~ere •• not enoU8}1 ot a trul t ••t to -.ke a 

talr teat • the Dow mant waa notio• 17 auperlor w a atralght apr&)' orea 

ThiDnlDC turther rec1uoe4 the depeAClablll\J ot the reau.lta . All tree• on 

1Cib recorda ere aken ha4 b en 'thlu.d about the .... - \h 1 Y1J18 

iiUilller 1'0\Al AT. MO. ot 
Katel"lal vanetr ot Aphla Apalla per Tr•• 

Tnea ~;L!· OluteJ>a AiJ!l88 !tluate:ra 

~ . 0361' {powclere4) ToJ'k • 0 0 0 0 
n.• . plua • Bla:t Twta a 9 ' 3 I - J ' -r •• -SpZ!J On• 'tOtal. a ' 1. 18 

• .ow (pow4an4) llaok t'lrt& 8 31 H ... '1 . 0 
D.B. 

!If D.B. (11au14) T&k ' 2 11 •• 2,! 

!f. D.B. (11sU14) Io:rk 8 10 101 11 .• 87 26.0 

.SPJ'&)'Cn• Blaok !tria 1 M8 sao ua.o sao.o 
Yorlc I . .., 888 D7. 1S su.s 

!otala i '10& 10B iii.i m.o 



' 9 

oo4l'Uil oroharct. fJ.'h.e treea lA ~eae plota ue a i\lt 60 year• ot ea• a tor 

the moat n 30 to •o feet hlp . There ia oDly one 'fU'iety ln thta orohu4, 

r ot apll1a cluater• aad applee 1a 

hlp , the • terial• • etteot1••••• 1a probabl7 •• &oo4 it n"' better ~n 111 

&Q' ot the other orohar4a in whloh plo\a are looated due to the laqe orop 

Bo 1aj1UJ to the trH waa notto.-l . The orohari .baa been 1n aod tor the 

Jnallber 1'otal IIY. Bo. ot 
\erial a Varl.-, ot Aplale .Apllle per free 

.l£!e• !Rme• Oluten ~21M Cluatera 

• :D •• • ll1Q!14) · Pl;e;R1A e '119 aeo . ut.G • • $5 . 

It! »d!· lltau14l PS&la a "' .01 lN . .. 90s 



'1() 

'l'Jd.e orOhiU"4 1a looa~d. at Woodatook, la la peraaneat 1104 aad the 

tree a ue about 21 :year• olcl anel app~:a:1•tely 25 feet hlah . Cul t\tl'*l 

praottaea ha·,.. bee poor waUl the laat two 1•ara . 

!he orop aet •• poor •• thi 1a the ott-1.u tor the Bea Dn·b whloh 

le a l:tieulal be&rer, aad l>eoaUM or poor poUtaat1on tor the S.JUD., 

BlaokWig ud wwap. 

8oU)"'J7 aeale • a'bWld•nt ln thb orchard ut 1t was hard to tUd liT 

ao-.I.• o~a the Dow nonaut ple\a - about ooati'Ol aa aotS.oe4. Tboae oa 

whioh po •~ed tar ••• uaed owed about ~ ocmti'Ol aa4 the otl ..a-1on 

• 1••• ooat"l . t'here <l14 D.Ot ••• to be UJ 411'te:reoe due to atreacth 

ot •tertal, 'th1a waa aot \W.aed o:t &117 aot-.1 oouat lnlt upoa o'baenat1oa. 

Th tleek plot tor ro., • 1a waa act aa repreaentatift u it aS.aht 

he.Te been. In o"tber part t ~· ol"'Olarcl abOut .,_ ot Ule tru1t aa4 

tol1e.ge ••s amace by aph1a. 



'11 

'!'be Dtckenaon Orchard (conttnue<l) 

Jlullber Tcn&i AY • }lfO • of 
llaterlala V.riety ot Aphla Apl:da p•t· Tree ,... APRl•a Clusters !pR1•• Cluatera 

a.e lba . per 100 ~.,... ' 30'1 aotz 61 •• '13. 8 
plc. D. R. (powder) llaok TW18 1 11 '13 11. 0 rm.o 

11Map 1 0 11 .o a .o 
Sen DRY1a 13 59 l8C .4r .. &Z lazSC. 

"10 s,, - D.ii Total a • Ufe lhe? 
li pl. . pe:r lOO SMJM.A 6 111 I'll lt. a:s .u.u 

D. B. (liqutcl) Blaok ~ 1 0 0 0 0 
Wl uap i 0 lJ 0 12.0 
:au :U.Yia l& • 233 a'15 l .G 

f!!'Ml• - 1ii iii i!• ii. lD ao 

1 ''' lba. n.M. st-.,.n 6 186 U8 22 . 66 41 . !3 
per 100 ( pow4ar) ll&Ok 1'Wi& 1 3 3& 3.0 35. 0 

., ... p 1 0 0 0 0 
Ben DII.Y1a i* u 801 -I:L 10.1 

JcRala m m: 11.Ir 
2 cal•· D.» . per ShJMA • lal 11'1 30. 26 fel . 'ID 

100 (l1qui4) c 'l'W 1 1 , 1.('1 '1 .. 0 
Wt.Jaa•p 8 102 88 &leO ••• o 
n.a Y18 ·~ 31 311 1138 23.n 

Mala - iii ii. l1! • •• o 
8 lbc. tar pel' 81apu 0 31& 391 68.0 78.1 

100 tpow4el"ed Blatt Tw18 1 19 98 11.0 98. 0 
tar) ineaap 1 8 14 e.o 14.0 

Ben DIIY1a lJ ll3 lll8 8~69 es.o - - iilf ii.R 81.06 'total a 20 fe6& 

D lba . tar per StaraA .e lJS'l 188 '18. 5 M.O 
100 ( powder-.4) Blaok Twta J U5D 2&2 '1'1. 0 116. 0 

W1Jleaap 1 " '11 u .o n .o 
Bea Dana 10 108 61& 10. 2 6$.6 
Della1oua a 8 ,. J:L '1z5 

Tna1a 1Y iii . 70.18 
S\qMa 6 226 883 37. 6& f-'1.16 
Blaok Twtc 1 1~ 118 14.0.0 168. 0 
Do DaY18 10 119 36'1 11. 1 36. '1 

Totals 17 iii iii B.u aL1r 



e orcurd has 'beea apJ1l7H t the 4o~ll pedo4 tor the laat twenty 

r••r• and 1a two ot ibe laat ti~e Je&ra taroolcle baa bMn ue4 • 

·' iiiiliir • &I f . fOi&i d"' cu .... 
A~. •o. ot 

tertala Variety 0~ .Aphia Aplala ~to THe 
!!!!• A EEl•• Cluterl ~·· Oluatera 

!if ll. l . (lig~icl) 1peeap 'I 1~ ae:s 22 . 0 3 .42 

Ltae aulphur a i p & 1970 s ' St-6.0 '1'1 .8 
fl!l · ,to l~ 



Co!lolueione wb.1oh may b• drawn fNm tbe work sousa 

in th1e thee1• a1" : ( l) t t • &0 per cent oula.a d GO per en' 

en\oQite amaleltler aed at th• r te ot 1. 15 pound• per lOG callona 

t.a •• .alT the beat aaterlal •o tboa teatecl. own r, de:r 'the 

oo 4it1on ln. wllto trial• were de thl . Jeal', a di"f fol'lll ot ia.ttw-

o~ho-.otolo-heql .. .tumol mixe · with an 881la1t1•r ooatain1D8 bentonue 

ad eor tlour appear• -.o •• .au,perior l prellmiii.U'J teat • e11ber to. 

011 or wat epraya, due to i'la bett r ttiae po .. r . 

(I} !'ha' 1a.JV7 1eh hae b tne appanntly 

oooura at the bu4 u4 enters the bran thJ"C)UCh the d. 

(~) That tile 1Jl1 tro-ortho-o Qlo-h J. ... ph nol in 

oll and .. ter rap ould. be applied only 1n the d01"!18nt ea o , al-

tbou&h no ee:rioua 1njuey baa tol.low 4 ita a. tn the plots ae4 tor 

th1a etu.dy eyea. wben the bUda ha"'e p abe out leaYea •• oh aa one 

quarter of an inch. 

( •> ftat 1a t e plots tro t , the owder an 

nt r roa ot d1nitro-onho-ore1o-hex,r.l-ph ol a••• auetaotory n.trol 

of Boer Qhi s. 

(5) t'hat tt.ae, oare u4 the tollowtna · t 41reouo 

ahoul4 · ot be er1 t1 a tG U• llekl up ot ~· eat11l.S. one. 



(1) wo , w.s., 1oae oale wit 

(2) l od, ••• t • 
• 

(3) woo ' • .a •• pon ot the Virpr.Ua tate lnapeotor 
1o e le, pp. a. 

( •J AlWOOd, .B., tudiee; 8 a1 t 
lo e oale, 1. 131, 
1• - 169 

( ) .Auaun, .D. , 
t • 34-, 

( ) or en, JmJ' 

('1) Ohaa ler, .c. , •• , Huber, L.L. , eoent l eou-

( ) COZ'J1 ., 

pert enta 1 1111 ia •itb Lubrioat1 
11 laloae. Art. a. Vol. ll, ate ot Ill . , 

M •. ot tual B1atorJ rffl7 

erimellta ot the co.atzol ot t phia, 
Ull1• . ot Ud. As!'· • ta. • 282 

(9) Crea n, A • • , 4 

(10) Ol"O l:t)r, C. • • U, . . ' Slau'f'cdt, • •• rotecU reb 
Crops tro Diaea e a I:ueota in. estern 
York, .Y. gate • ( cornell) l . 31! 

(ll) CUtript, o •• • ple hi<la tn Ohio, to r . • t • 1. 

"" (12) Outriatrt. C.R., pl hide, I·Ub ual rt, 0 • 
• ..-...ta. l . 541 



8 

( 13) .Dawae7, L.H. • La'borator7 th tor teftlinill& APproximately 
the aporatio ot etrol~ ra1 Oila u r 
ftel Conel1tioaa., J"our, • t . , 86, (193 ) 
pp. 755- '1$6 

(1') • OQs, .R. , CO trol or pt er 1 c1 oua Oroher a, 
sr. . Sta. , Berkley, Cal1t. , l . 3'1 

( 10) sllah, L.L., e Prope:rttea ot 1 laiona lll1'luen01 

(16) . . , 
(1'7) .... • •• 

lnatot1o14al tlot eo7, ate ot IU. Dt'Y. 
ot tuftl. lUator:r nq, AJ't, o, Vol. 1'1 

'fhe 011-we lnaeota ot ·oautol"'lia, Calif • 
• a. 1. 283, pp. ~-~· 

07ater ell oale, 
Col t a, ol. f, 

• 1our. t Brtt1ah 
• '· p • 104-1&0 

• 

(18) J'arrar, .D., and 8Uey, V. • • The oau:..~laU•• 
011 r .,-a on ple T.r a, lour. c. 
(liS&), o. I, pp . llf- 160 

eot of 
• t 

( 19) felt, P. • Ol'\l • etrol aa an 1 Couxd~ 

(10) felt, • • t 

(11} Jelt, .P. , 

(22) FeU, . P., 

(13) J'elt, ••• 

Gctl• , Vol. U:V., 
pp . Ht- 590 

12 July, 1900, 

lr pl't .lp lioatt na or In-
aeot1o14ea JruU 'l'reea, '0' • • 1)1-w. or t. 

1. aa, ( . a. ) pp. -ae 
rther tea on cru e Petrol 
aeotlolde , tr • • D1'Y. ot 
pp . fi- 01 

· ther Ia-
1. 31 ( • • } 

10&1 on ln~noua 
u other ln eta or tbe at ot ow 'J 1 , 

.Y. tate 1. '1 , PP• 91·135 

• Vee ot 011a on 
'tate t 1011 on lnj r1oue 
aeota or tbl tate ot e• ork, 
168, pp . 168 •• 1 • 

(U) leaell, J • • , Gardaer• • Gasett e, Loll o , • · :IW, 39; o. 
101, pp . 1,, 

(2:5) Qe. n, P., Jfote on the 
11o a, o. aD4 7. , 

as,, pp. lu-152 

aratetrenyohua 
• • ta. 1 • 
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