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THE CROWN GALL DISEASE OF . Till APPLE. 

000000000000 

000 

D1 euss10n of th a1 dy in general and 8 appl1 to !issouri. 

nIS AS 

tth v ~ inc sing frequency for t past fa years 

attention 

appl tree kno 

en oa1led to th xistenc of an affection of 

Cr n Gall . This trouble, whioh 1s also 

kno n as root gall-, oonsist of gall or knot which occur 

on the root f our appl tree. e nam 0 n Gall is given 

the disorder beo8tts it oft n attacps t trees t or near the 

eurfao of th on that part of th plan known as the 

orown. 

Oro n G 11 ppears to affeot a pI tr wh rever they 

gro in th Unit states ost in the more 

~amou 8ppl district, h10h 1s only natur 1 since the host 





#2. 

1 ore abundan • ere se s to be no relation between 

ions and it occur~ence o far as conditio its 

cono rned. e It or charac 80il the tree 

g 8 n 0 0 nf uence the 0 of he 11. It 

1 found 0 n in to ish in all 

e gro t 0 P. rioh,. river 

otto l.ands to 8011 
the.. 

toundonj\ eto hills 

f h , n he 0 oa 1 10 s· oil. 

it pp ar a b e. di e se-

0 t ' no not nIl" xi ts all 

I OV r th U it d rever 81>P1 8 also 

ppear n Irranc and f its being in 

the form r 

iS8 i cons1gn-

0 nd of e 

oot 'trect 1th the an des roy • 
d1 ea e h long b n nown 

to h 

the 41 e 

1 om 

tat h v 

re· 1 

t 

uthor t 

do s not seem 

00 to shO th t 

o h contrary there 

n t v to Unit 

hold t 

in th count , o oan i n coura r 00 of 

r e 11r n th 1 hr 

Oro n Gall a 

r 1 

took fro r nee. ion r 

th 1r J'>Pl fro th 

t 

font 
ra.ctice 

~~~~~~~Of root 

he 1ntr uction of ppla 

h ooun ry 

yet, u r the con-

re, 





dit10ns the "root knots" were not unknown, although they were 

not regarded as serious. 

Of reoent years, since the Orown Gall has been pro-

nounced to be a disease, it haa been almost the univerAl 

(Justom of nurserymcm to deny the tact and to assert that the 

affeat10n is mefelr an abnorma1 growth oaused by the imperfect 

union of 8c1on aM. root. i'heset 'Persons were unanimous in pro-

nouno1ng the affaotion to be a phFs1ol0g1cal rather than a 

pathologioal oondition • 

.m GALL, .!H MISSOUBl. 

'11th the r frp1dl y 1noraas1ng aoreage of ap:plas in 
mat+~.~. 

Missouri theorown , Gall disease 1s becort11ng a -*r10\18 ql:...lfn9i't, 

It 18 8 fa to Bay that there is probably not an erchard or 

._ .. J'IUI'serv in the state that 18 ent1r~ly f'retj f:rom the 

disease in 80me degree, btlt in 80me it is very l1l1ch worse than 

in others. While the state Nursery Inspector is alive to the 

serious nature o~ the affeotion he 1s not disposed to oondemn 

the entire stock of a nursery beoaus8 (i)f the. existenoe of the 

disease in a few trees,. for suoh measur 8 would result in the 

practical extinotion of the bUsi·nes8. !he best that can be 

done i8 to warn the nurserymen against seDding out trees af­

feoted with the galls and to caution the publio against re­

ceiving them. 

It is imPossible to estimate the damage oaused by 

~ .... Gall in MissOuri beoause of the fact that the disease 





#4. 

works in conneot1on with other enem1 8 of the apple trees. 

As a direot and only oanse o~ death, ~he percentage of orchard 

trees killed by the Orown Gall, Wben the trees are properly 

seleoted before plantiDI. 1.])1' bly lOW, lMt as all 1ld.1teot 

aause of 108S of tr ~8 percentage 18 high and .eems to be 

on the inor 8e. .-teot the disease will have on trees 

1s largely dependent upen their vitality and the various 

weather aDd 'her 0 nd1t1ona Whioh mar ~avor or retard their 

growth. IhUe 1t seems t .hat w ak and h althy trees are alike 

~tal1ty of those atreoted will be 

in direot pro rt1 D to their vitality. .,. ... that are other-

wise hea.l "117 aM. . asess'eel o,t great viCer ha.. been known to 

be affeot with the disea ror a long period without apparent 

effeot r t th 11' tulness; but 1:t INch trees are 

weakened. by drGLlt.h or other Oau888 they will Boon decline and 

d1e. 

!he at eot1V8 u81atan\ of the grown all 18 the 

rOUndheaded. apJ)l . tree :r~. fJl se t ~, en mi.tt. to the trees 

are so helptul '0 each othar that their l1v8S might almost 

be said to be ODe.~ , -1,,1J.jr..-. !he sr.mb1oat reoe1ving the 

most benefit from the &8so01 t10n 18 the gall. !he borer 

cont1nua117 n4 the roots th surta08 f the ground 

and Wherever \he .break oocurs in the bark the d188a8~ia1n. •• 

entranoe, and thu8 ~ble to spread rapidly. I' 18 also 

quite probable that Wh never the disease appears near the 

top of the ground that the more or 1e88 broken surface pre­

sented by the aonvolut1ons of the galls invite the deposition 





of eggs by the beetle. Saperda candida, the parent of the 

roundheaded borer. All fruit growers know the devitalizing 

effects of the borer in their fruit trees but it 1s only re­

oently that it has been found that these insects are not d1-

re~tlY responsibl for the killing of all the trees that die 

from that ap~arent oan e. 

In the ~r1ng of 1 02 the attention of the writer was 

oalled to the mfster10u behavior of a number of apple trees 

th Ozar region ~ p r ,80nal investigation showed that 

in one cornel:' ''f the orohard there a an area of about ten 

aores in lfhieh t of the tr a1' m1 sing and the remain-

ing one dying,. removing the SOil f'rom about 

the C-"A.ln':la, the trees were found to be infested with borers 

and badl affeoted 1th"""wn. G ,11. id ntly assisted by hhe 

borers, the galls had spre d entirely around the trees and. 

thus 08U ad their de th. rom the appear oe of the injured 

area of the orch d 1 twas ......... th t the disease had 

started at a point near th oOJ.-n r of the planting, and h d 

spread in ~a1rly uniform manner in all direotions. See 

Figure I for a sketch sho 1ng the eond1t1on of affairs in 

the orohard. 

11 th ~rowni 11 h been reported from every 

apple gro 1ng distrio f the stat it 18 probable that it 

resul ts in more 

than 81 8Where~ 

to th gro era in the Ozar region 

1s 18 due to the fact that the Ozark region 

18 1 8S fertile and much drier than in northern or central 

M1s8~ri, and hence, the trees do not po sess the vigor of 





:/k. 

those in th 1at er plao • 

on oung nursery trees 

n th . n the - n root 116 

n 1'1>1 tre . pronouno tap root 

1 ke o t of cont1nu ti n of the 

t to t e~v 1nOh into the ground, 

and 4. in oot hat th all form. They 

v r, ot r r my obser-

and one aM t o year old trees 8S 

they 0 fr th t th 1 a most com-

t he poin on b 

ery 

ould b 

n h 10 r nd 

, h ar n tli form 0 small arts. 

Althou h h no b larg r h p th . lmo in-

. sri bl poss h character st1c arano • These 

xor soano fr hir ry 01 ly united 

1th th root they do not 

h root (the 

mall n 0 aft ard 1 ov ibed bj) 
or th h Unlike 1.' t esc t on of 

h ppl d cl0 of ach 
ye • ile eh r th n ng 1 of 

~ 

-HO"~~ Bull tin #33, Arizon xI> r nt Station. 





#7. 

the galls cause th m to present a Whitish appearanoe, but 

when the tree go into their inter condition the bark r1pens 

the exore oaneea 00 broni h. In arly spring as 

soon a the d b in to open the 1d lls b gin to sbo 

t1 sues, from all 

'f!!I.A.lIaI,IJLL gall are said to . 

s~gns of lit 1ng • 

or a part ot th 

nearlY a1 ays die at th nd of the 

Although h pple all appear rennial and 

ohi 'W the onl annual h 1 tt 

than 

hab t 

d; the 

alls 

t 0 1ng the plant at 

1th 1ah the 

t 

ry llIloh alike in their 

om ere they are ound.-

e the manner in 

m to r '1n in h soil trom year to year. The 

exampl ' 0 ad ellS~lrnt:U n thi er the disease as 

fou 0 

poin 1 

hrough an ppl orch f'rom a given 

denee of 1 0 n 1ou ' ohar oter van in 

an orah e he rae ar t thirty faet 

apart.. In the mrsery th oung touoh ea.oh other and 

the d ng r t e d1a e is very great. 

th s 11 h ' 

old appl orch 

18 6. 

plant 

Three year 

to p oh e 

remainder of the land 

h 

pi 

h , 1a8!l.S8. 111 

ill 

th t 

r 

in 1n 

An 

t in 

ita was 

ar, 1900, th 

th appl gra oons1st-

1 of number of the 1 ad1ng vari tl 8. 1 nurs ry 
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stock was removed in the spring of 1902, after two seasons 

growth, and was found to b 1th gall. between 

fifty and sevant -~1 percent of the trees being ffeoted. 

Another IlUl'S ·of 1901" loost · only 

otl th saIDe kind of s01l 

d 1th th t on th sit of n old vine-

ard r appl v r been gro caroel :t1 . per­

&in in the spring 

oth r par of the 

o n of h .rea 

t 1902, app pI 

ground Wher b 

eason" , ,..... ...... ',.., 

• to 

a:ttar one 

to be dis s­

he dis a i 

s and yet re-

in 

in he 0 

b c P t t 0 1 r e with 

ioh h 00 in 

80 1 h root gall 1 n pple 

d1 aa h h vry 1 ffeot on e v ry bundant 

on th r • een no sig o-r the di se on 

any oth 1 to ' 1 h xtent on the 

bi alto p~ ',' h b n old th t 1n a 

t 100 1 f P aeh trees, 

ther h any c nn otion 

1th th root gall. In he root kno ff t1 1 on 

f th ot d in Arizo th almond 

18 att ok byg 11 diee .' 
n t r r SPberry th dis ppar ntly ooaurs 

the same as in the apple, but my experiment have not yet 
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be -­

shown that the affeotions are the same or that one may" com-

munioated to the other !his point is no under investiga­

t1on. I have observ that the disease attacks the red rasp-

berry very r d11 ~ .. -- th bar ha ' ba n ounded In a 

t 1nst n.£ .... ~Dln 

the ro 8 

81 e a ' 

ohane th 

gall a '\h ' 

plant , 

About 

in Qult1 1 t ts gr1:ng s ' ewhat out of 

h 

plant t 

artact 

and the bark on one 

n arly t 'hree teat. It 

s dl-agged down but 

a olu tar ot 

..... J!' .. ~,UoIen !rat touoh . the 

8 P a1 '. p' ard as stated. 

af"feoted. 

1 th a 0 n l:DlOU~. line of g 1 ard as 

high 88 the bar' 

1dental l ' 1 t1 - r ', very nter 8 

atfeats of this ac­

'since the ltno 8 

do not UBU 11 dey, ,1 . 1 th 0 n air.,' as .' e 2 and 

3 ra er all b ar a str1k1ng r e lance to the 

Sorfeot1on ot th . mo ~ ing annual bb1t The fresh t 

raspberry 11 beg1 -- n a Boon oro d 

th Old 8XO- t nt! ' ing the gro the 

11 o d1 eas 

but 1 . t th roo such · the 

d 1n gr n th !- ' t 

rece1v 11e B or t and b the nner in 'h1ch they are 

planted One of the olde t n in the state recently 

said,I h v t fou 

upon th dy appl gr ted po common ap 1e stoo and oc-

casionally upon ' t heir kinds . I think the practice of allow-





ing the grafts to remain in the cellar does the damage. The 

ailment is not catching. I~ it were as dangerous as Bome 
all 

now think it to beAour tre would Boon be dead. I have never 

had trees in the nursery entiraly free from it. The people 

are scared to death about this frown lall. !hey should in­

vestigate and !lOt 'be UDdu17 alarmed. • 

Another exper1nQad nurseryman . that the gall 

is osueed bF 'he manner o~ »1&n*1ng the arat'a. He oonsiders 

that Whene.er th reo'. are 1 With necessarily short scions, 

that the point of URi on will be near the pen a1r which CBUses 

an impcrfeot gr h ace the 'WO pieoe8 _ and the ex­

arescello .. are rerm.4 t:t ".01 D 18 lore. thUa :foroing 

the root 4e r tn'o the Irowl4 80 that the point ot union 

is several 1noh·e. Mlow the S\1rfaoe h believes there i8 little 

danaer of the, 118 being ~or.med. Ae evidence of his position 

he offered the stat t that ,all. e. Oft-onsst found in 

placEts wtlere the 11 • ft .. eheel trom the trees leaving 

the D8 

!h4t 1a&t statement 1. 'ruSt bat after carefUl obser­

vatioJl along this l1De I 8JI led te b.l~. that the galla are 

no more 1'IWIlel'Otl8 1ft .. ahed pi 0 than 188Whore. !he fact 

that the disea •• 1. 111 eight in oerta1n p1ao8S 18 liable to 

lead the sup rnolal or pre,.uoed. O'bserv to t'orm hasty 

oODolua1oDa. !his point 18 to be givdn a earetul teet. 

Hon. L. A. Goodman, Seoretary of the Missouri state 

HortiCNltural Sooiety, Who haa pl8.!1ted and managed. more apple 

trees than any otHer man living saldl .. Grown Gall When th6 

matter was being discussed, in answer to aS8ertion~ 
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that oertain trees had been killed by drouth and borar8~ J!' 

~Some years ago I oalled attention to these root knots. !he 

trees I had reference to d1ed- dozens of them-- and they 

were not atrect&d with bOrers. !bi. happened before the 

drouth. In 80me plao in Kissouri I think it is 8 vary 

tir t I d1d DO' .., anr att~nt1on to it. 

!he J1U2tBer1. 1ft Ark •• • yen .' y arraoted with gall. 

On on 000 810n I :r.~ ct. on hair the trees sent me fiom 

a nursery ill that etat •• -

Since it hae been annOUbeed that apple root gall is 

a disease Oh inter 'has ben man1fested by the people as 

to what th al18 look 11k. Any enlargement of the root 

parts from any oauBe whatsoever has been oharged with being 
the 

the ffeota r~d18aa88. As a matter of raot there are three 

kiDds of enla.rg8JllentlJ ;reruM on apple roo"e. 

r» t. there are enlargement of the main root at the 

pain' Wher the 8oio,n and. stock are united, oaueed by their 

in the r P14i.ty of growth 

of the two parte. It vary ott n haPJUJD8 that a slow growing 

8oion 18 work on a y rr:r 14 grow11l1 root. 1'118 result is 

that Where they pown t her the root 1 either muoh 

larger than th '. or th soion is 80mewhat larger than 

the stOak. In ",-!\-ii.#;r 0 e tb deer ae 1n sue at the 

orown 18 very sudden W'h1~h g1y.. deformed appeuance to the 

root as 8een in Pigures .:tifa.nA ~-: ~ Where growth 1 most rapid 

¥et.~ Report of Missouri Horticultural Society, 1902. 
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in the ~f.ft, this part becomes thioker than the ~t':_ aD1 
the la:ffer 

usuallYj\ thro out roota of it 0 • • This 18 shown in 

Figur -$ '- ---- ". 
Second small kno ar fraqu ntly oau ad by the 

ooly hi • • 

UppA"Pl'IIftAIt!. roo 

but 

by 001'1 phi 

tar to an oh 

o n aoh 

-t no or a 

s 001 

ar 

b 

ther 

1ng 1s done, 

1 pr 

all 

o the 

On tr 

ar 

n bl 

for 

f 

h 

h 

11\ 

""'~'Il n 

81', gen rally found on the 

evera! in number on 

of h, roots 

t. 'not oaused. 

1ng f'rom one quar-

-re h ve grown 

form a ohain 

, h . ot. 1 smooth and :the 

-r , r ot Sa igures 6:; qMcl 7. 

roo 0 

th 

v ry (3 

r 

t 0 

G 11. !hese galls 

-cion ere there may 

t on ot root and scion 
+he­

oarafUllyAgraft-

1 place 

ere th 

11 1Jl87 be 

of h nts egg . 

eery it i not 

larg as an inch 

in d 1th many 0 or bre times thi larg . On 

tr e toy ars 01 th gall r t and. gro 

in proportion to the aiz of th r • During the seoont 
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season's growth masses of small roots generally form around 

and on t ho gal l s. Smal l excrescenc es are often entirely co~: 

ceal~d by these masses of f.1br ous r oots. Wnil d t ufts o~ 
result 

small root s may not always b~ t heAOf a gall or indicate the 

presence or one they are to be regarded with suspicion. 

In ap:pearance the Orown Galls are very irregular in 

outline, t he wrinkled and gnarled growth being in the nature 

of warty exo. cene 8 oharacterizes them trom other 

aff ections the roots. It 18 Inial ading to designate these 

galls as "knots" sino8 many of th worst ones form but a 

smal l enlargement of the affected part but spread over the 

surface of th main roots,8pecial 1y in a two year-old-tree, 

covering a space one or two inohes long with a oankery, can­

cerous growth as shown in Figure': The most pronounc6d 

are to be found on the roots o~ one-yea;r-old apple trees 

as illustrated. in Pig1.1l'6S q and 1'0 A rather severe case of 

the fibrous r oot f ormation caused by gall is seen in Pigure/I. 

To show that th galls are not the result of grafting 

or of deep or shallow planting, 80me apple s eedlings were 

planted out and allowed to grow two seasons. Many of these 

trees wer badly e:rr cted with the gall, and although they 

had never been grafted and not wounded , the disease made its 

attacks at the usual position. In pigure/~1B shown one of 

these s addl ing trees. 
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On the red raspberry the gall occurs decidedly in 

single knots, or 8 sdrias of them located both on the crown and 

the lateral roots, as shown in 'igures 18 and l¥. !he galls 

may, however, sometimes appear in masse. distributed trom a 

tfllfl inch s below 'he ,round. "0 8eme d1atan.e abO-ve the surf'acex 

IB ' 8~GWIl 1-ft 'i«lB'e 1.).. It eillilca 08S6 is 888" 10ft '~e 13". 

The blaokoap rup'berry 18 alao 8Ubjeet to attaok by the disease 

but in this plan' the int'eot1on se(jJD8 to be oonfined to the --crown very near the ~aoe ot the grOUnd. See 'igure 1. for 

an example of one o~ th diseasdd plants. 

80 ~er as I have been able to find there i8 nothing 

in :pr1n ,ly1rtg ra'sult. of aRF exsct 8X])eriments with the 

Crown Gall in the 8pple. tn 1 Of) .. e:r. !OUJnay of the Arisona. 

ba>.sr Rt Station pg-..,11e4 a lNl1~1n ,iv1ns an excellent ~ 

account or 8 8imilar p.11treo'1J1£ the almon4. !his disorder 

he f'OU ' to be th realt Qt a Paft81t.l0 fUngaa belonging to 

the 81· 148 • !his grOll» o~ low :forms of 

plant l1r waB bel1.. te be ntirely aapro»byt1c with the one 

excdpt10n or fta . iOJ)hora Bra..,1cae, n1Gh 1. parasitio on 

the ebb '8 a1'ld other member of' thi8 family of J)lants, causi~ 

a di86888 knOWn ae ·olub root-. !b~ organism on the almond 

was entirdly different trom the pia · - ium round on the cabbage, 

radish, etc., and was named by its discoverer, Dendrophagus 

globo8US. 

!he almond lall disease was :round to be contagious and 

to spread rapidly. Ho remedies wore found ~r' the sa&Q8ssfUl 

treatment ot orohard tree8. With young trees before 
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:planting it W88 recommended that the galls be removed and the 

wounds painted oyer with a wash made of oo»per sulphate, iron 

sulPhate and milk of lime. Galls that were merely out away 

were found to b ·1n gr Wing sin later 8rO\Uld the edges of 

the wound. 

Prof. II. Garman of th J[ C - I x]>eriment Station Jin 

19o!1-repol't . hie n with the Crown Gallon the ap-

pIe. • 
nity t 

state. He 8 . _' . 

ery Inspector he had ample opportu­

evaleMe aM fieote 11 n tJ- •• in the 

d1 a 1 no r tr10ted to nurseries. 

When tranap1an'ed to he oroh h I 118, 0 nt1nue to grow, 

1 .e warty IIIII.IIB8S at the base of the eventually prOduo , 

trunk. SUoh tr 88 can ft " ]XrO~1tabl. sinoe in this oon-

dit10n ther w111 ,bear well. 

beoause ~h _ 

• 11 barned at once, not only 

tor a plac in tbe orohard but because 

1tallow«1 to grow 'th - ~n4anger th 'bre in their neighbOr-

hood. Soil in whioh d1 grown should be avoiofi-

8d :ror omt • 
-It 1·. ~ _ h d1r:r1ou.lt to gat to the gall. without 

taking UJ) th 

part with 

. '. in fNoh 

-n1~ f or 8,.en 

a . to rye the di eased 

8t ~ vorable c1r~ 

atances th outt would h ve t · b 0 sey r that it would 

very likely weaken th tr ~11 • thare~ore, this traat­

ment cannot 'be oons1d it is the best that 

(tan b recommended t tho who ar t disP08ed to take af-

t--Rul1etin number 93 Kentuoky Experiment Station. 
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facted trees out and burn them. B rdeaux mixture applied to 

the outside of the galls oan do little more than kill the 

parasite at the surfaee.· 

Prot. G h had xtens1v experience in this 

line of wor hi b ervat10ns are th refore o~ value, 

but he h x ertment ith Orown Gall and, henoe, has 

no po itiv r 00 en . ion to 1n h way ot remedial 

measure, xoept to d . . roy the No other 

writer ha giv n an info t10n to h r Its of ex-

periment in ting th d1 < • 

PLE. 

In vi ·aot that th re is no exact knowledge 

pertaining t h r ment of Oran G 1 in the apple, and 

that the 1t gra ers ar 0 I11ng f r such information, the 

writ r bege.n xP 10 th1 lin in the spring 

of 1902. 

but in th 

a t w f 

culturist 

differ n r 

exper 

101 select from long 11 . 

n it ~ to choose only 

in g neral use ng horti­

avail bl a to the ~fect8 the 

n vi I1ty of th trees, 

and but little infor tion obt 1nabl t their toxicity 

on the Oro nl. n to the best methOd 

of' tre t ing ieellSad. 'D:l~."" th r 1 8a po 1ble to treat 

00 as 116 gr 1ng in th field. them 1th ny d r 

!he matt r f h 

was also uncertain. 

dv1 ability of 'r 

!he thing of 

tm nt b fore planting 

t 1mm iat interest was 
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to learn whether certain remedies hich it as practically 

oertain ould kill any g m f ng1 r b cteria, could be 

u ad ithout kil11 he tree., and if 80 ~at strength and 

in hat 00 b1 0 they could af ly 10 ad. Realiz-

1 

ment u 

irly od siz 

G 11 

11 e 

th 

lon • 

• • 

..... : 1 

00 

f he 10 

th 

in 

• 

n 

G. 

• • 

. fectecl 

d to experi-

enty 

h va "n 

London, Missouri . 

lrn T from nursery 

DQC:aOClU to plant. Only 

1 lIs. e others 

nl ants 

oion All of 

ppar­

n om the nursery. 

1 g up. 

out ay and 

nIh t (copperas), 

follo 1ng 

PP , one-

a1-

1th 
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PLOT II. Tlu-ee trees. Galls ware removed and the wounds 

treated ith a olution of cop r sulpha ndl1m as bove, 

using, o pp r suI t on : lime, t o pounds; ater, 

to 0 10 • 
LOT III r • 1 d s c~vered 

one. aRa-
B boy ' /\ 

alf 

poun llon • This 

mixtur e being a 

p r 8 of lime auld 

have • 
PL v he 

in COP-

of 

t .' wr sub-

r 

tr 1th galls 

n 0 h re lt 

of th 

PLO r free 

f'.rom g ere mera-

1 PI 1 or upon them 

1 er 

tr 

• t 0 pl 1 

1 11 1t. h vy 

tl ft r th r oon-
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tinued. moist 80 that most of them made a fairly satisfactory 

growth. Some of the trees, however, in suoh bad condi­

t10n that th w r t great d1sadvant e from the begin­

ing. 

ing h arly swam ' 0 . 

died, but ap antl 1 s he 1 

rather than h r th th 

death. 

n 

It 

aft 

of he u 1':rom Plot II I 

vital1ty f the tree 

C :used the 

p1 nt1 h first po-

81t1ve r 

all thre ~ h 

t 

r d1 ~ ~.-,_ 

-oU', where 

lig,ht gr wth The 

8 of th S6 trees lu ion in o opper 

were dipp 

It 

r --l3/a \ 5 gal. water. 

.IooI.\Il~V\oI~~te oause of death 

as 0 per 

ot th ion 0 • I 1 

th 0 netic e~fectB 

no that in many 

e 8, 0 per oompOUnd , When absorb t xar del terious 

effec n 

u 

on POll 

around h 

a r 1 om 

II h n pound oop 

Itme to 2 gal. of water, u 8 

trees ere taken 

.. rPA r ved and 

f 1/ a pound copper 

n POUnd of lime, to 

to b ~ . nd. Usually 

e 

gro 1ng ag ain 

d n ly PI' vented 

f th disease. 

Iphat and 2 Ibs. of 

h n the woum after 
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removing the galls with a knife. On each of tbe three trees 

galls were found to be starting from some part of the margin 

of the cut surfaoe. igur s I Co and 17 show photographs of the 

formation of th n galla.. In this oaee the copper sulphate 

and lime er concent~at than in Plot ' I, yet the remedy 

a apparent1 o· hene t I might oonclude that 

the oopp ~ a8 a batt l' r me against the disease than blue-

stone 1t 1t era not fo th sult obtained in the next 

plot. 

lot I I 8S tr t ah made of 1 1/2 lbs. 

of iron aulph te and 3 1 • o 2 gals. of [rater. Under 

this treatmen the gall g 1 d into gro th 80 that the 

result · in th la8 t , o plote a oontradictory. 

A tat ,all re in lot 1. V die .. shortly after be-

ing dip!> in -opp r Ip t sol t10n of a strength of 1 1/2 

lb. to 2 gal. at r 

Plot V . a practio lly barr~n of results, as no ga.lls 

ere found. n thea chao tree re planted it as a matteL' 

Of 80 unc rtanty a to h t t . r t .,6 ere th n aff ected with 

gall. 

one of th in Plo er~ :round to be affeoted 

with gall. 

The trees i n this t at ere t 0 end thrae years of age 

and had been transplan d arly in th Bpr1 • Late in the 

month of MaY., after they er ell tablisllad and growing 

nicely, aighty-ona tr affeot ith galls ere selected fDr 
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the experiment. The soil as soraped a ay from the orowns of 

the trees until the g 118 er exposed hen remedies ere ap-

lied to th d1r ot 1thout cutting them off. 

The foIl 1ng remed1e inariouB strength and com­

bination, ere us d: Oopper ulPhate~ Bord aux mixture, iron 

it ohi r de( common al t ), 1 e flo era of 

sulphur n lin. 

ot I tr • 
Lo lb. copper Iph to 2 gal. ater; 

trees, to ch U~pint! appli d; 
r p1ntpptie • 

Lo 2. 1 lb. oopp r Iphate 0 15 gal . ater; 
2 trees, to ch 1/2 int applied; 

Lo 3,. 

f 

0 5 

1 tr e one pint ppli d. 

lb. opper 
2 es 1/2 
1 true, one • 

1 Ib 
2 tr 
1 r nt 

1 co 
2 , 

5 gal . tar: 
to Roh; 

2 gal. ater: 
to eaoh ; 

Plo [. in 

ot 

2 

Bard aux 
( . it> 

50 
2 tl' 

tra , 

, 50. 
' b • fr sh lime, 

to each; 

xtur ,for la, 6-4-50: 
1/2 pt. a pli to ·~ach; 

1 pin p 1 e • 

Lot 3 Bor au m1xtur . , for 
2 tr ,1/2 pt. ~pli 
1 tree, 1 pt. pplia. 

, 4-6-50: 
to dRCh; 





Plot III. !welve trees. 

Plot IV. 

Plot v. 

Plot VI. 

Lot I, 1 lb. iI'on sulphate to 15 gal. water: 
2 treos, 1/2 pt. applied to each; 
1 tree, one pt. applied. 

Lot 2, lIb, iron sulphate to 10 gal. water: 
2 trees, 1/2 pt. applied to .. " ,; 
1 tr a, 1 pt .• applied. 

Lot Z. 1 lb •. ll-on sulphate to 5 gal. water; 
2 trees, 1/2 pt. used for 88Ch; 
1 · tree 9 ~rie piDt applied. 

Lot ". 1 lb. iron sulpJ!late to 2 gal. water: 
2 trees, 1/2 pt •. app11ed. to (jaoh; 
1 tree, 1. pint applied. 

ttwelve ":ree 

Lot 1,2. trees, 1/2 oz. 8Od1um ehloride (ooIIlPlon 
salt) ap'Pl1ad to each by placing on the galls. 

La", 2 .. 2 t ·reas, l ·.oz. salt a.pp1ied to each. 

Lot s,a tree8, a 'oz. ealt applied to eaoh. 

Lot 4.2 trees, I • salt applied to eaoh. 

Lot 6.2 ree , • B. salt 'app1ied to each • 

Lot . • 8 tree • 5 oz • aalt applied to each. 

POtU' tree 

Lot 1,1 tree, 2 oz. dry lime applied to gall'. 

Lot 2, 1 t:r~e,4 z. dry l1me apl')l1ad to gall, . 

Lot 3.1 tree , 08'. 4rY lime applied. to ga1l~. 

Lot 4,1 tree ,8 oz. dry lim applied to gall". 

Eight tree '. 
Lot 1,2 tr t 1 o • fiovrers of sulphur applied to 

galla. 

Lot 2,.2 trees, 2 oz. flowere of sulphur applied to 
galls. 

Lot 3,2 trees, 3 oz. flowers of sulphur applied to 
galls. 

Lot 4,2 trees, 4 oz. flowers of sulphur applied to 
galls. 





Plot VII. Tventy-one trees. 

h spr1 

for th 

rase pI 

usu 

1 ston 1 

root ro the 

r and the 

c10 t 

Lot 1, 20 per cent olut1on of formalin: 
2 tr es, 1/2 pint applied to each; 
1 tr t 1 pint applied. 

Lot 2t 15 per cent solution of formalin: 
2 trees" 1/2 pin applied to each; 
1 tree, 1 pint applied. 

L 

t 10 percent solution of formalin: 
2 tree t 1/2 pin applied to each ; 
1 r, 1 pint applied. 

f 

5. 

t ' t 

8 er centsolut 0 of formalin : 
2 tr - t 1/2 in appl1 to eaoh; 
1 r · ~ 1 pint app11 

p r can solu ion of formalin: 
2 t e /2 pin appli to each; 
1 tre t pin applied. 

p r can , olution of formalin: 
2 re 1/2 p nt applied to each; 
1 tr. 1 pint appli • 

a per cent solution of formalin: 
2 , 1/2 pint applied to each; 
1 tr at 1 pint applied. 

th <.irouth of the previou saa on, 

a a v y swmmer had arrived 

t w1tn 1stUI1e .. 

1 • but, 8 is 

1tb th t 

011 

r in thr1 0 1t10n until th 





A fe aek after ap~ly1ng the reme i6s, when they 

had had "bltei!p time to take effect, 1 as no that oth the 

salt and f,ormali er c 

1 of ·Jun 11 re de d. 

d1 

th r~ii'\A"'''U 

): h 

this te 

Xliminat1on. 

ash 

nt 

d 

00l;)8r ___ .-_._ 

00'--'''- ~_ .. ~ __ 

Oopp 

Copp 

Copp 

1 

n 

h di ' the 

ola e .' 

not tr the ff c s of 

b 

11 e tr es in 

ement room for 

carefully 

1 n 

b n th t 

G 1, enlar e-

d1 ease. 

below: 

• NO 

ad. arge 

1/2 t 
to root • 

• o 

• 1/2 
t roo 

pt. ad. Tree 

p • us • o 

t No 

• used. o 

.' 
o 1. pt, used. No 
injury to 00 • 

Oopp r sulphat 1 lb. 0 2 g 1 1/2 pt •. u ad. No 
gall; e root in ur • 

Oopper sulphat • 1 lb. to 2 gal. 
diad. 

1 pt. used. Tree 





Bord ture. 4-4-50, 1/2 pt. used. No injury 
gall or root • 

dew mixture, 4-4-50 , 1 pt. used. o injury 
t g 11 0 roots. 

or 11. X x t 
to gall or root • 

0, 1/2 pt. u ad. o injury 

0, 1 pt. use • No gall; 
• 

ordeaux 
1 

u ed. Gall slight-

de 4-0 -50. 1 pt. R • Large gall ; 

ro o 15 g 1. 1/ pt. used. NO 
or root • 

on 0 5 1 0 1 pt. u ad. Large 

0 o g . • 1/2 pt. used. No 
t r ot .' 

Ir • 1 b 10 1. I pt. used. No 

Ir n lb. to 5 1. 1/2 pt. used. Large 
inj • (1 tree.) 

r n 1 1 • al. 1/2 pt. used. No 
at (l)'tre ) 

Iron t lb. 1 pt. used. No 
t 1 tree.) 

Ir Ib used. Both 
tree.) 

I La:rge 
• t , 

ll"on Ib t 1 pt. u ad. Slight 
1; 0 to root • 

Oommon salt, 1/2 to 5 z. p r tree. All dead. 

Dry Lime, ~ -- 2 oz. per tree . Gall apparently 
1njur d. 
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Dry 1- t •••••••• •• 4 oz. per tree. 
uninjured. 

Dry 

JJr1J 

DrY 

D 

lime" ••.•••••••• 6 I per tree. 
injury. 

lime, • . ••••••••• oz. per tree. 
1 ur 

r ree., 

sul»bur, ••••••• 2 z. p ree. 
all or root (tre .) 

z. er tr e. 

oz. r tre • 

•• 4: oz r tree. . 
• ( tree) 

Gall and root 

Large gall; no 

Gall and roots 

No injury to 

o injury to 

Both gall and 

o reoord. 

Gall killed; 

tr Gall lightly 
. r . ,) -

for trea 

Searchi 

ork Ddt 

the r 1 

o not to h 

in gr r 0 

2 t 2 
• 

n xt 

y1.. pt. ttl ,pt. 
r centAP r t~ee. All trees 

, 

it .... 

8V"" .... tha the prospects 

o1rmnDAt~.nc 

1 • 

prom ing. 

a tedious 

n applying 

n1 tar them 

or later 

1th all the 





As a rule tho re edi that did th at injury to 

the galle al 0 injured h roo of the trees. It is believed 

t~8t it auld b b tt t tr at t ere before planting. 

aided to conf1 

of rae 

to th 8 

e t 

roots in 

tb 

Plant 1 

comb1 

or 

Cl1rY, 0 

silver t ' 8 

flo er of sulph tr, 

were ash 

taken 

1 

1 h t • 

th t 

he 11 

y art or it 8S de­

--'ft~·""'''~nt . t . he treatment 

t 

foll 

Qonfining the 1.ry 
ort t phase of the 

--..c..'''''oII!!>Al i8S auld 

8, in 

11. , 0 dip the 

118 and t t 

t1on. 

_ .1omAnt before 

n d1 ferent 

er used: 

bichloride of 

bo'110 aoid, 

.-atftt1,"'ic cyan.1de, 

\j,QC:u4A mixtur e , 

hot t r . 

of all the trees 

c -1ng1ng to the when 

• n · ery instance er diPPed each 
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tree was given two or three vigorous ohurning movements in 

the vessel of water and then t08sed oat on the !Mist grani­

toid floor. When five or ten tre8S-- depending upon the 

treatment , were :finished, th would immediatelY taken to 

the field near by Plant 

In the lots treated by:r y1ng the galls and apply-

1ng remedi ' ,only 08 Which had :pro­

shar:r> knife and 

the remedy, care being 

nounoed gall • 

th wound ' _n~IP"."" 

taken to no ,ter1' on the healthy roots. 

In many ·1 tancu.1I are thu tr ated with remedies 

"'E"~a'I!Il .. the 8S was not 't ibIs to use in Of suoh k1n4 . 

INtf'1oient qu . l' ' • 

April 34, t 

. r ord of' th tr e tr ted from 

10 B n D y1 • ' 1pped in 1 ro lin 801ut1o~ 

1 en DaVis, dipped in Uf, formalin solution. 

B n Davis, 1th the 8011 sprinkled with ~ 
, olution or formalin before being spread ova­
the, r .- t 

10 Ben D 1 t dipped in 3~ formalin solution. 

1 B D . 1 • 8011 apr1 w1th 3~ formalin so-
lut10n 8 t be1 planted. 

o B n Dav1 • d1l>l>ed in tormalin ._lut1on. 

1 Ben _ . 1 t 8011 spriDkl wi h • formalin so­
lution a treee were 1ng planted. 

10 en Da 1 t d1pp in l~ formalin solution. 

10 Ben D Vis, soil sprinkled with l~ rorlB11n so­
lution 8.8 trees were being planted. 

10 Ben Davi8, dipped in 1/2 ~ formalin solution. 





10 Ben Davis, 8011 sprinkled with 1/2 ~ f~lin so­
lution as trees were being planted. 

10 Ben Davis, dipped in l/~ formalin solution. 

10 Ben Davis. 80il spr1nkl w1tb l/S" formalin so­
lution 88 trees were being planted 

10 Ben DaY1s, d1pped in l/'~ formalin solution. 

10 Ben Da 18~ 11 8J>r1n1t1ed with 1/ ~orma11n solu-
tion 8S er being plan . 

10 B n D i., d11)Ped in 1/ forme.l1n solution. 

10 11 8l>-r led with l/fII, formalin so-
ere b 1ng planted. 

10 Ben DaT' , dipped in 1/1 :tormalin solution. 

10 Ben D~v18. 
Int10 a , 

1 1th l/l~ formalin 80-
being J>ll1Bt ad • 

. e ' ; alle aut aW87 and wounde 
~ormal ' lut1 

tree ; gall removed and wounds 
:formalin fJolut1on. 

; all r . ad and wound's treated with 
_ ..... , ............ ' in solution • 

With the fOllowing 

br pel'centag 

1fbich they 8l' 41, lY 
the 

tOA remedy and the seo.ond t 

., and wounds treat ad with 

h s ...... "YHr\hs are not computed 

ith th water in 

ftpst f1gure alW~8 has re~erence 

iva nt of water 
Il II 

USed, 8S 1--86 copper SUl])hate, auld mean that the sul})hate 

was d1 801v in water at the rat of one gr to 2500. o'f 
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ater. 

10 Ban Davis, dipp n 1-8.3 oopper sulphate solution. 

1 D 1, oil B])l'1nkled ith 1- .3 copper sulphate 
olution as trees Tere being planted. 

1 B n Da 8, d1ppedn 1- 5 copper Iphate aolution. 

10 n Dav! 
olution a 

1th 25 oopp. r sulphate 
1 planted. 

10 n D 1, ~50 oopp r sulphate solution. 

1 - 1 th 1-50 oop~er sulphate 
r e being plant 

o B n v s, -1pp d in 1-75 c :per phate solution. 

10 

en Da 

1 

, 

10 an, 

10 Gano 
1 t 

, 

1 , 

11 

G 0; all 
cop r 

1pp 

8 r e 

1ppe 

5 York Imp rial; 11 
ith 1-100 copper 

th 1-75 COP!) r 8Ulphate 
1 pI .ted. 

su1 te solution. 

h - 00 cop!)er sulphate 
plant d. 

c pp r solution. 

W01lml8 tr 1th 1-8.3 

ion. 
tre t ith 1-50 

and ound treated 
solution. 





5 York IDlJ)eri ; galls removed and wounds treated with 
1- 200 copper sul})hate solution. 

1 z n g; gall r emov d and ounds treated ith 
- sOO oopp r 1: at olut1on • 

1 

o 

1. 

o 

1 

1 

1 

10 

10 

10 I!8l1lDOth Blac 

o 148D1hYDO~~~ . 0 

10 ammoth Blac 

11 

p 

• _ll1um hydrate~() 1 u.~; 0 n.. 

te~I.~:i' trees 

8JmnOIlL1. um h ate.5ohdi In". 

mum hYdrat~~1~" 

nium hydrate" tJlA.f,in . 

oniUlll 

• 

t · 1-'75 anmonium 
plant d. 

ammonium hYdrate~oluflbn. 

1 h 1- 100 ammonium 
1ng plant '. 

- 1 0 

ink! 

1 nium hyd:rateJ,I"ft~n. 

1- 150 atmnonium 

. -aoo o · um hY4rate~DIlitipn" 

1 1th 1-200 ammonium 
1 pI nt • 

C~"lut;~"" 
d pp i n 1-250 onium hYdrateA 
01 prinkl d th 1-250 ammonium 
r b i ng planted. 

19 dipp in 1- 300 ail mum hf,1r~1~;· 





10 liammoth Black Tw~g, 80il sprinkled with 1-300 am­
monium hYdra.re~R~ trees were being planted. 

5 Grim s Golden. gal-~ 11 ~ oved and wounds treated with 
pure ammonium hydxat ." 26 degrees strength. 

5 Olayton; galls remov~d and ounds treated with 1-2 
ammonium bydrate~olut;£)n. 

5 York Imp rial, gal18remo~ed and wounds treated with 
1-5 al!lMon1um hydrate.sotutlo)'{ . 

• 
5 Missouri Pippin; galls r ·;moved a,nd wounds treated 

1th 1-10 ammonium hYdrate~tJlL(""~n. 

5 Gano; galls ramoved and ounda treated with 1-15 
mum hydr te~DLktion. 

5 Gano; al1s removed and wounds treated with 1-50 
n1um hydrat JJD lttfi ot1. 

5 Gano; galls removed and ounds treated with 1-100 
ammonium hydrate'~(l4ti In. 

5 ,; galls re ' ved and ounde treated with 1-200 
mum hydr t ~6/&lt;on " 

5 Hi souri Pi pin; a11s r ved and ounds treated wi t n 
1-300 onium hYdrat "D I ufion. 

10 Ben Dav1 • dipped in 1-300 bichloride of mercury. 

10 Ben D vis, oil sprinkled .1th 1-300 bichloride of 
mercury 8 tre ere being planted. 

10 Ben Davi " dip}) in 1-500 biChloride of mercury . 

10 Ben Dv1s, eoil &prinkl 1th 1-500 biohloride of 
mercury as tr e were b 1ng planted. 

10 Ben Davis, dipped in 1- ,00 bichloride of mercury. 

10 B n Dav1 Boil sprinkled with 1-800 bichloride of 
mercury as trees ' ere being plant • 

10 Ben Davie, roots dipped in 1-1000 b1~lor1de of 
mercury. 

10 Ben Davis soil sprinkled ith 1-1000 bichloride of 
mercury as tree era being planted. 

10 Ben Davis roots dip~ed in 1-2000 bichloride of mer­
oury. 

10 Ben Davis, soil sprinkled with 1-2000 bichlor i de of 
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maraury 8S trees were being planted. 

10 Jl1880l1.1'i P1:pp1n. rooh dipped 1n 1-300,10h10r1de of' 
. roury. 

10 Missouri P1:pp1n_, eo11 sprinkled with 1-1'000 bichloride 
of mercury 8 trees were being planted. 

5 Grim Golden'" all ramo,ved aM wOWl4s tre,ated with 
1 ... 1 b ohl ' 14 of - our)' 

5 trees; on Missouri Pippin, 1 Gano and 3 Jonathan; galle 
r Y wound tr, t 1th 1-25 bichloride of' 
mercury, 

5 Jonath ;' all re ved. -, WOUDis treated with 1-50 
b1ohlor1d of 

5 lonathanl galls re oved and wounds treated with 1-100 
biehloride of' mercury 

5 Jonathan; a11s r~mov8d and wounds treated with 1-200 
b1ohlor1de:"'ot rcury. 

5 30 ,than; gall s remov and wounds treated with 1-300 
b10hl r1de of mercruI"l. 

5 Jonath nl all r moy 
b1oh1or1de of mercury. 

wounds treated with 1-500 

5 H1ssour1 P1pp1~~ . 8.11s r e ' ved and wounds treated with 
1~1000 bichloride of' mercury. 

5 U1asouri P1])pinf; gall, ;r oved and wounds treated with 
1-2000 biohloride o~ mercury. 

10 Mixed veri ~1 8, roots d1pp in 1-50 b1ohloride of' 
mel-cury. 

1-50 
4 Mixed varieties, 80il sprinkled w1thAcoppar oarbonate 

solution , rae ere b 1ng Planted. 

10 B n D 1 t root d,1t>J>eci in it: . iOO copper carbonate so-
lution. , • 

2 Ben Davis. 8011 sprinkled with 1-100 copper oarbonate 
solution. 8 tress were being planted. 

10 Mixed veri t1 8, roots dipPed in L-200 oopper carbonate 
solution. 

10 Mixed var1 ties, 80i1 sprinkled with 1-200 oopper car­
bonate solution, as treee were being planted. 





10 Mixed varieties roots dipped in 1-250 oopper carbonate 
solution. 

10 lU.~ed varieties, seil sprinkled with 1-250 copper car­
bonat solution, as tl'e..e..~ lYe.re. be; n~ ~Iflnreti, 

10 Jonathan. roote d1pJ)ed in 1-S00 copper carbonate solu­
tion. 

10 JOnathan. oil spr1nkl1th 1-300 copper carbonate 
olution as trees were b lng planted. 

10 Jonathan. roo 8 dipped 1n 1-500 copper carbonate so­
lution. 

10 Jon th. 11 pr1nkled. 1th 1-500 copper carbOnate 
solution as trees were being planted. 

10 Jonathan, clipp d in 1 - 00 copp r carbonate solution. 

10 Jonathan, 011 sPrinkled with 1-800 copper carbonate 
solution 8S trae ere being planted. 

10 Jonathan, d1pp d in 1-1000 OOP}) r o81'bonate solution. 
""t\\ 10 Ben D 1, 011 sprint1 ~1000 oopper carbonate so-

lution as tree were b . planted. 

5 Missouri P 'pp1n. gall re ved and wounds tl'eated with 

6 

.pp r oarbonat solution. 

g 18 re v d and ounds treat ed wi th 
oarbonat solution. 

5 Northern re d and wounds treated with 1-25 
oopp solution 

5 Northern S,. ; all removed and wounds treated with 1-100 
OOP])l' carbone olut1on. 

5 rthern S ; gall r~ v and ounds treated with 1-
o oop}) r car nat solution. 

5 orihern ; 11 r and wounds treated with 
1 -00 oopp r oarbOnat solution. 

5 Northern S:py; galls roved and ounds treated. with 
1-1000 cOpper oarbonate solution. 

10 Mammoth Blaok !wig, root dipped in 1-1 3 iron sulphate 
solution. 

10 Uammoth Blaok !wig, soil sprinkled 1th 1-8.3 iron 
sulphate 8olution as trees were being planted. 





10 Missouri Pippin, dipped in 1-25 iron sulphate sOlution. 

10 Missouri Pippin., soil sprinkled with 1-25 iron sulphate 
solution 8S trees were being planted. 

It) Miss ouri Pippin roots d1pped. in 1-76 iron Bl.l1phate 
solution. 

10 K1ss our P~P1nf Boil sprinkled 1th 1-75 iron sulPhate 
' lut1on 8 tr ere being planted. 

10 Northern 
t1on. 

'. :roots dipPed in 1-50 iron sulpha.te solu-

10 0 .011 sp:r1flkled it 1-50 iron sulphate solution, 
as tre , ore being planted 

10 Gano f root·· dipped 1n 1~1 0 iron sulphate solution. 

10 ~1nltl d 1tb 1-100 iron sulphate solution 
re b ·1ng planted. 

10 Gano, root dipped in 1 ... 150 iron sulphate solution. 

10 IblntSmaft. 8811 sprinkled with 1-150 iron ~lphat 80-
lu o . 'tress w re being planted. 

lQ l'octs d1pp in 1-200 iron BUlphate 80-

10 Grtme Golden, 8011 sprinkled '1th 1~200 iron sulphate 
solution '8 tre ere being plant 

10 Olayton, rootd1pp8d in 1--250 iron sulphate solution. 

10 C1arton 8011 8~r1nkled with 1-250 iron sulphate solu­
tions tr ra being plant· • 

10 Olayton. roots dipPed in 1-800 iron sulphate solution. 

10 Gano.soil sprinklad1th · -100 iron sulphate solution, 
88 tl' S v.ere being plant d. 

5 Northern SW; ' 11 removed and ound. ~ted with 1-4 
iron l])hat solut1on. 

5 Northern Spy; gall s removed and WOUnd treated with 
l...a 8 iron sulPhate solution. 

5 ltorthern spy; gall a r emoved and wounds trasted with 
1-25 iron sulphate solution. 





5 Northel·n Spy; galls ramoved and wounds treated with 
1-50 iron sul})hate 8olution. 

5 Mixed varieties,l galls removed and wounds treated w~h 
)""5 iron suli>1late solution. 

5 M1xd v 1 t1 ; gall removed and wounds treated with 
1--100 iron sulphat solution. 

1 ties; g 118 removed and wounds treated with 
iron »h t eo1ut10 

5 Mu -- v _ i1 I aIle removed and WOuMS treated with 
1 - 00 iron sulPha.te 801ut 

10 onharn 

10 ort . 

r · ad 8n1 1fCUMS treated with 
s lu' in 

removed and wounds treated with 
B lut1on. 

. • :root· dipped in 1-50 oarbolic acid. 

oil pr1nkled with 1-5e carbolio acid 
1'e b 1ng pl8Btad. 

10 Borth rn SPr" root d1»p d in 1-.100 carbolic acid. 

10 Northern S~f 11 8 ~1 1 with 1-100 carbolic acid 
as tr. 88 ·ere b j. plante<l 

10 Northern SPYJ roo dil1ped in 1 .. 50'0 oarbolio acid. 

10 Horth~rn • 11 sprinkled with 1-500 carbolic acid 
as trees . ere be·; ng pi :t · 

10 ,ortherft · • root - dipPed in 1--10{)O oarbolio aoid. 

10 Horthorn S - '11 sprinkled 1th l--lO CO carbolic acid 
8 r 8 b , 1ng pI an- • 

5 Ben Da 1 : galls removed and ounds treated 1-10 car­
, -110 aoid. 

6 Ben D y1aJ. galla removed 8m. Wlds treat with 1-100 
oarbolic acid. 





5 Ben Davis; ge.l1s removed and wounds treated with 1-500 
oarbolic acid. 

5 Ben Davis; galls removed and wounds treated. with 1-1000 
oarbolic acid. 

5 Ben D ,vi ' . galla removed and wounds treated with 1-50 • oar 11'0 aG 

5 Huntsmani gall r ved and 0UD48 treated with 1-5 
'JIf. .... I~cya.n1 014., 

5 Huntsman; gall r vad aDd wounds treated wi\h 1~160 
hydrocyanic ao14 , 

n; - ls rtmlovad and wounds treated with 1-300 
oy&nie acid. 

5 Huntsman; ga118 r ·.:,moved and wounds treated with 1-500 
hydrOcy - nle acid. 

5 galls ramovdd and wounds treated with 1-1000 
Yrl:1"~WlllI;1' 0 aoid. 

5 Ben Dav­
po·t .' 

·ls removed and wounds tr ated with 1-50 
............ -,~ "tt'-o rt. 

treat d with 1-100 

5 walDIe tr' , ted with 1-300 
solution. 

5 Ben D vi g 11 re ved and ounds treated with 1-500 
po a diohromat solution. 

5 Ben Davis; galle removed and OUnds treated ith 1-800 
»otass dichromat olut1on. 

galls ra ved OUMS treated ith 1-1000 
. brOmate Bolut1, n. 

5 B n D vi 1 galls removed and OU' 8 treated with 1-50 
mercuric an1de solution. 

8 B n D- ,1; gall remov d 8lld ounds tr ated with 1-100 
m rouric cy nide solution. 

5 Ben Davis; galla r~moved and wounds treated with 1-300 
merouric oyanide solution. 

S Ben Davis; galls removed and wounds treated with 1-100 
mereurio cyanide solution. 





5 B n Davia; galls reTaoved and ounds treated ith 1-1000 
merourio oyanide olution. 

5 Ben Davis; galls re ved and ound treated with 1-100 
ail · r nitrat Bolut1'on 

5 Ben Davia; ga B r e ov d and · OUMs treated with 1-250 
'ilv r ~ 1 rat solution. 

5 Ben Dav1 ; gall r __ v and -ou.nds treated ith 1-300 
s11v r n1 rate olutio 

5 

10 

10 

1 

10 1x 

ounds tr ated with 1-400 

oun s tr a ad ith 1-500 

gall r mOVed and ounds tr ated with 1-800 
1 r s.t solution. 

, 01 
to 50 ~ 

!o d and oundstreated ith 1-1000 
olutio " 

ou "de treated with 

remo d d ounds trated by 

r yed ith 4 Ibs. oopper 
th ree ere being 

Oil rey 
50 g 1 

1th6 Ibs. copper 
ere being planted. 

, d p rosen solution. 

hly with 1-10 kero­
planted. 

10 Mixed var 1 rosen solution. 

10 aroA ne solution 
s tr • 

10 H1 var1 t1 ,8, oot dipped in 1-50 ' ro n solution. 

10 MiXed var1et1 at aoil sprinkl i b --50 k osone sol u­
tiona tr e ere bin plant • 





10 Mixed V'arieties, roots diI)ped in 1-100 kerosene solution. 

10 1xed var1et1 8 oil sprinkl d wit 1-100 kerosene solu­
tion B trees ere b 1ng plant d. 

-- 5 Gr 

5 

5 J48JDDlOt 

Or 

5 Gr1l!\ -
1·0 Hun 

" 
' 0 

1 

10 
in 

10 

erilov d and ounds treated with 

.alls removed and ounds treated 
8 lutio 

rd vad and ounds tres.tea. 11th 

; galls ~emoved and 
erosene olution. 

n;' galls r~ ov d and ounds treated ith 
ro en olution 

al,...8 removed and oundstr·eated ",ith 
olution. 

o d p ," in B rde mixtur" , str ngth 
cop . lphate and 1 s. lime to 50 gal. 

1 t~ 
11 

. rayed with 4-4-50 
being plant d. 

z. 0 dry flo ere of sulPhur 8pr1nkle:t 
aoh tre 8S th war b 1ng planted. 

of phur sprinkled 
they . er being planted. 

er of M1IPhur prinkled in 
th y ere b 1ng planted. 

of Ip ' ~r1ntled in 
p 11' b 1ng ])1anted. 

1 1 , ·of sulphUr prinkled about 
d. 

.1th th soil about 

1 t1 , / Oz. con It mix 
toh tr ~ 11 b 1ng plant • 

1th the soil 

o d veri tie t 1 oz. of salt mix with the soil about 
ach tree hil b 1ng planted. 





10 Grim 8 Golden, 2 oz. of s e.lt mixed with the Roil about 
ach tree hile being planted. 

10 Mix d var1et1 s, 3 oz.of salt mixed with t he 80i1 about 
each tree hile b ing planted. 

10 !1 var1 t1t}s, oz. of s alt ixed ith the soil ~~.bout 

1 

10 

10 

10 Jo 

10 

10 

10 

each tr e hil being plant d. 

t 

and oun s treat d with 
1 hat, 1-4 iron sul-

d 0 s tre ted with 
sulph te ,1~2~3 iron 
• 

ounds treated with a wash 
su1phat, -25 iron sulphate and 

and ounds treat d ith 1-8.3 
n -10 quic 1 • 

ounds tr ated with 
1 oz. of lima slack-

r. 

for 0 secon in ater 
o. 

0 ix · 00 fo 60 aCOMS in water 
c. 

v t roo d f or 60 seconds 
t ratur 0 c. 

10 tr , 
n 

, l~oot rged for 60 8econds 
a r ur agrees C. 

0 tr s, 
in 

o re s, m1 ad varieti 8 , root unm rg for 60 seconds 
in , tar at a t ,Erature of 38 d gre C. 

50 r e , rdx d var1 ties. all rcl OV d but reoeived no 
tre tment, b 1ng 1'1 nt to ch c t he results of those 
under t r eatment. 
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#40. 

INOCULATION EXPERlYENTS 1903. 

In rder to test th 1nter-o niQab1l1ty of the gallB 

affecting the apple and raspb rri h re, the p ach gall 

of Obi the 011 xperiment r start April ~, ~ 903. 

Golden apple tr ., free from 

dis a , d in pot n t rU1z oil 1th fresh 

mine appl gall in contact ith h root • 

Gr B 1 n ere plant d in WI8 pots in 

y, xoept th t - h bar on the roots as bruised 

80 that til g 11 e 8 ould .hs a. b tt r 0 rtun1ty for 

gaining an ntrano into h 

~_.li4Aothy one y -01 

in at 111 11 

tact 1th the roo ·s. o 

living 0 • 
ed11ng P a C!h trees ere pottoo 

.... ..L."' ...... ) ppl gall in oon­

ling peaohes ere 1m1 arly 

tr 1 o p on of hying 100 m e in the bark 

of' th 

in 

pott 

and 

in at 

a pb r plan 
1th ___ ,.M 

o d term1n wh th -

to attaok the d1 ferent plant 

• 1 ner, ere potted 

appl galls. Also t 0 

d on the roots. 

ill, ere 

h apple galla minced fine; 

OUnded. 

1 as ould be more likely 

r mar normal conditions 





than in sterilized earth, the above plantings for inoculation 

purposes, were duplioated, but using common potting e011 with­

out any sterilization. 

IROqulat1qpa w1Y; -B4d Hp§'QbernAAlls. 

two 11, healthY apple tre 8 were potted in sterili.-

galls 1'rom red raspberry 

plants in contact wit ~he root., "'0 rfJ were treated. in 

the same, mann .. bat with the bark on the trees wounded. 

1 seedling peach trees were potted in sterilis­

ed. soU With f1t sh. minoed raspberry galls. Also two in the 

8ame way but with th roots WOUDCled. 

'-0 red rae:pberl'7 pi·ants, variety !u.rner, were plant8d 

in pot's of a' r1111ed 8011 with green. m1noed. red raspberr y 

galls; and '" more in like mann r but With 1tOWlded roots. 

'" 'bl eko&.» r. barrr plant t variety Mills, were 

plant-ed in J>Ots or ., r111'Bed. 80il with fresh, minoed red 

raspberry gall: also two more planted in like manner, but 

with the roots wound • 

!h1s te t ..,1 h r 8Pba-rr galla was dUPlioated, the 

plants b tng potted in common 8011. 

!h 88 appl galle were eut fl-om the tr 8 and kept in 

~ box in a dry cool reom all wintar. 

""0 small, healthy Ben Davis apple trees were plant8d 

in POts of Bter111zed soil w1th some of the dry, nlinoed apple 

galls in contact with the root.. two more treee treated in 

like manner but with the bark of the trees wounded. 





o 8e ling peach trees ·were planted in sterilized 

8011 ith th dry, mino apple galla; also t 0 others in 

pot similarly tre t but having the bark on the roots 

wounded. 

r ,, 8sI>be-"'r1e , 1ety Turn r, and t blackcap 

ras:pber:r ,8 

B011 

pianted in ' . 

made on th roo 

but using 

11 " plan n POts of sterilized 

all ~ t 0 more ot ach 

nt r liz d soil but having wounds 

h dry appl gall as duplicated 

of th or t diseases of 

1 tf 0 ion ot t roots ch r sembling the peach 

th Oro Gall of th app ' . it d 81r~ to 1 am if this 

di a 1 , h gall , ound in 1 our! t as determined 

to try t 1nocul . om of our fru1ts with 

the Ohio d1,' •• II!lBtt. p,roour of Prof. 

A.. D.S 't h' Ohio xperime at1on, Bom p cilnens 

of' p a eh tr roo -, f ct 1th th all. These roots ere 

kept in '1st san in cool 00 until th pring of 1903. 

Th 1 t on . ~re a e ith th e galls: 

soh r plant in oommon POt t ing 

8011 1th 0 Of inc d Ohio p aeh gall in contact with 

the roots. . 0 mor tre r 1m11arly plant but 1th 

ounda made on the roote. 





Of small) h althY apple trees ere planted in pote of 

oommon eoi1 th so o~ the mino Ohio p aoh galls. Two 

more tree r plant : in the ' eme a , but having wounds 

made on the roots 

berry, v 

s011 1th 

1th their 

-aspb rry, 

11l. 

1 ty 

1 - , 

r. and blaekoap rasp-

o po aoh in oommon 

from Ohio in contaot 

r in like man-

n r xc pt on he root, . • 

pea.ch g 

P6aoh 

plan 

,' de upon th 

n t 

field 

in 

sot 1th th 

the bark of h 

'th asp 

be1ng in oontaot 

1 thy apple treee, 

ckoap raspberry plants 

11 1th th minoed Ohio 

o tr 8 eaoh of the 

rr1 re 8imilarly 

th tb xc 10 th t th y had wounds 

h folIo '. ng 

a 's 

f th , r 

, th n D appl 

CUI t10n ere made: 

ere plant in the 

tr 

r a epbeIll'Y in con­

had OUMS made in 

wr planted rr/./a )t I-
e " , f 0 1th gall, th roots of both 

ith aeh 0 h r. v of th ap};)l trees 

h ound.s made on the roo 

I n h Ithy B n Davi appl tre s, five of which 

had ounde made in the bark of the roots ere plant d with 





#44. 
,!Tash:, minced apple galls in contact with their roots. 

Thre~ healthy appl'e trees of mixed var1eti 8 were each 

treat 1th about t 0 ounces ~ at in Wh10 a quantity of 

f'r sh apple galls h b en oaked for about t 0 days. This 

ater as pour on th roo ,8 of the ' tr ,on of which had 

several brui on of th , ain roots. 

1 ch r soh plant d with a 
~ld~1-

r pb r /\ sff at, 

~1.ft1~-.1 tr 

f at d r plan 

en 

ordinary 

th hay b 

det rmin 

ould 

1 t10 

tIl 

o 

er to do t 1 

mix d var1 ti tall af­

itho 

are xp r nted with 
kavin<3 

ay~ com in contact with 

1 t c t 1nty but that 

1th gall d1 ass t it was 

or inoa t10n :puJ.-poses that 

p1c1on of aocidental inocu-

a n c s to procure seeds 

of th differ nt andg n t th in tha»aughly steri­

liz o 1 

t1 

Ha t1 e 
p • OonOD d gr p 

' 1ng ads being planted: 

PP t ib ~1an Crab apple 

Or b, 

noh quina • 

p e.r, Kieffer 

of th lings have been grown 

and a f hundr ,of oh ha b n pot t off' in t 0 inch 

pots in at riliz d 8011. l ',ttl later all of th se various 

seedling 111 b oar ftll1y 1nooulated ith galls from our 

at1ve apple, Red and blackcap r aspberries, th p ach gall 

from Ohio and the alomnd gall as found in Arizona and also 





the 8o-oalled "root knot" disease of" the grape in Ca1ifornj.a. 

A portion of the sa dl1ng 111 be gro n as ater eultures, 

1n order that th develo ant of the various galls may b 

oar lly atch • 

th - q 

111 'to on a p -

b sen so ,on 

1nst ad of .... _ . .., .., ..... 

ep o1all 

styl 

so tha' th 

b 10 

s qu nt 

order to ha -

the poi 

th tace f th 

n t 1 

1 t 

ed into t 0 10 

8 00 

oth r 

r roo 

n1 h 

ston olay 011 of th 

ment station, nd the oth 

Missouri river: 

10 

ould 

e 

n h 

as to hether galls 

th 0 of union 

80 of the ground 

ppl grafts made 

ere de in two 

scions an vry short roots) 

i or 19ht 1nches 

ry hort c10ns aM. con-

to use tin 

prop r 1 ngtb, 80 that 

o or thr inch s of 

al 0 4 to -find if the 

soils. The 

or b abd aOb d1vid-

n th d p,heavy lime­

of the ExPer1-

10 S8 80il on the 

24 Ben Davis., 24 Jonathan, 24 Grim S Golden, 24 

Riohardson R d, 24 Appl of Commerce, 24 Senator , and 200 

Norther n SPY. 





#46. 

o o · 0 I{) 0 o c 

x xx 0 x x x '.0 0 o o 0 o " 0 " 0 
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'.i,~1.-~..! 'seetien (i)f 1ihe Piequet. l)l'ehard.. !iUi area enclO's.,.. 

ed by the • " '0 liJ1e G ''i,aias \) ' t fell healthy trees.. ear ly ~. ll ()e­
ing infeet.eQ wi. th "ret/lin G 11.. T' e I'OS:S mar ks .il\.Qieate tbe trees 
t.ha.t are either d ad .. eying .iil1 "the Salll. fAe sma'll eil'eles SE ~W 

the FG>s.l. tieD f)t trees a,,&I' nt-l, Jet .ill a heal thy cSBdi tj~Jl.. This or­
eb,l,~d ha-dre eive:d fairly •• G. tillage lat it Q ••• B Jlejleete(l &$ re­
gards \)erers.. 'h. e is et , .este; were very \)undantaIlQae.elleQ t~ 

have e.een of Il.\leh . 's·sistanee .ill &itiiJl.i tile CI'QWIl Gall ~Q spread. Tile 

trees .i iktrehard ere but ".e,Il~Y f ee1. a, i alli... Be Olilbt Oil ac­
eQut .f -their neuaes's te .• aob other.. tl\e root·s . '&1 have illter 1 oeke ' 
aDd f .avorecia a re rap.id spreaiing of ihe ilsease .. 





I 

Fig. 2.--~alli) b th above anj below Fig. 3.-iimilar to 
ground 011 the 1'8 raspberry . .,. • being Fig., 2. 
the surface of th.esoil. The gall's on thls plant started a-~ shown a d 
extended for :2 or ~ ft~, above groullo ill n alao'st uIlorokenchain, fo l­
lo~ing a wound on the ·stem:., 'he bark bav.iDg been ragged off by t he 

eultivat.or from the ground up,ward f . r 3 ft .. The bruised strip beg an ill 

a .cluster of grcoung galls trt the grouno and the fresh :weund was evi­
dently ae~identally inocula~ej from that source. 





#48. 

rig. 4.--.A healthy ·2-year-Qld is­
s$uri Pippin sbowing h.cw the stock may 

outgrQw the scion~ This abnormality 01 
gr' wtb .i ften uspeeted of being a 
diae 'se by those unacquainted with i ·be 
appearance pf Crewn eall~ 

Fig4 o.--A mere proncu~­
cad ease of 81~w ~.Qwtb in 
the ·scion.. .hieh bas 
thrown Ollt root s of it ,s 

OR. 





#49. 

dg. ..... ' .all lO1 t s 
n er'sl ro t,- Gf 

o g 'seedling p Ie 
.. rae:. . 'Bed I y; goly 

'U 

.--:,Ap.ple tree 
°th ooly 

of 

i t 
rty 

a h.il , eD~ 





1150. 

', oerQllS D' t u.r,e 

f Grown Sa 1. it. . 8. 2-,ear-
old. apple ,,,.,6. fa e large.'eDt of "', • 
ro t , usec Dl oh a gall .1,. '8ltgh~ 

•• t iai,fj '5 •• 11& t e t •• t er.i U'S 

fora 'the di'sease ea aSSllae. 

Fig. .--Gall formed 
n a l-,ear-,old tree a­

D Y. pint of unjoll be';" 

~ ••• n '8cioD ana stock • 





#51. 

gall,s f ormedet the place 

of i. 

fig 11. --Ficrous ro ot, forD. ation probab l y oaused by gall • 





#52. 

Fig. 12.--CrC»iD ~.ll QJl a 
2tyear-,14 ·seeciliJlg apple tree. 
Thi·s t.ree, .. !lev.ar haYing been 
grafted and heDce DGt wounded 
ill any way at t.he orOWB. ·smGws 

that the disease in Bot confin­
ed tQ ~rafted trees. 





raspberry .. 

Fig. 14.~~Same .6 Fig . 13 but ith the galls deeper d.own 0 the 

main root . 





#54. 

Fig. 116.!-ialls grolling \1pon ihe o:r.wa .f D.I •• teap raspberry. 
The la,eral ro.t·s are rarely if eyer aft ee't.eo _.iih the disease. 





#55. 

gall w:aa CIl" eff a d th 
large 

.. d~ of ec,per 
lp·hate:., ir n -sulphat.e aa U.. w.t.er. • A. Y g gm jl:s have be-' 

gun tc gro~ OD the aargin of t \ 01 • u d. 





tf5 6. 

Fig. 1'7. ,...-Another 2-year-olcl tree coae sea;son atter lreat.1Dg the 

wound where a gall haS. been remClved. A wa-sh m,ade of copper 'sulphate , 
ireD "sulphate and lime was used b\1t, this oid not pr.eventa small gall 
from starting~ .. ~hQwn at ~ The large gall at k-, .as evidently very 
81l·all and bellee €>verlooked at the time the traatment was appli,ed. 





#5 7. 

PRELl OTES 0 TREAT E~ TS ~'OR 1903 .. 
--..;.....--....---~ , ---- -' ~ . ----~~-, ----

The'se llGtes ere taken on .ay '1~ Ilsarly tal! e week Eft.ell" t he 

firEt tre.es ller.e operat • on and -aet-,., b t GDly f.iv day 'after the 

last were tr.e~te .and plan~e · . r a eh of th tiae' Dring the 1a t 

d'ays of Apr.il .a d th' i .int t 0 kB of ay~.. th we· ~her . as ver y 
e.ald nd the tree- h d lit.t.le p ·"unity f r t . rt.i~ .inte gro, -t. 

o ing to a 1a k f t..i · ,. any of t h 
illt.O growth - uff..icie.ntly to Ilot e 

t. ta 8 enId b gBthere J at the 
present 

early all f the irae reinj red fro. "ng in for al i Il 
of 'strength . fro 10~ 1 'k 'S 1/5~. ! e . tronger solutio ' ~ 

killed . y of t e rees. .1 f , ilrst.8Ilce very eak 'salution ., 
.a1 cau'sed 0 e to i '. S ri kliJlg te oil it.h th:rs re edy be~ 

· ser..iQli1'~ . 
f ere planting the tr_e 's 'se ' 'st t have elIse " Y AaeJ.eter.1G 
effect. Tr a"ttillg ith t formali here tlle galls bad 
been r , v.e ba tly oau eO. no .inj rYe, 

Iii Ri g t ·rees .in c pper s iphate olut-ion's g nerally c used 
.inj ry.,froll stl"en th f 1-8'.8 do n te aoo. I G 'sgrinkling 

th ·sail.. only t" e 1- .8 1-25 'seemed tQ burt t e trees... .Ap-

parently . ve 1,1" ti g t e ou ' 8 .ith thi' a ~ •• i 1 a weak as 
1-'200 c d .inj ry. 

jury tree fr 
i tiOllS" fro l-Il.Q to 1-2~ cau ed i ... 

iag. Spri kling the '6Qi1 ith the 
'salle ' r . gths also cau'sed ' oae .inj ory. Treating .ounds w.i t h t he 
am on . y rate did notre's It .in a y h rt to the grcclitb of t he 
tree- • 

. 
__ ~UM~ __ ~~~.· 

edJ. all of th,e tr.·ees ~oth dipped and sprJ.n led., 

er,e eit.her killed or ' verely .injured. The 'same r~esults folIo -
.ed the ' se of ~ i 's .at. r.ia1 D the 0 nd. S rengths used re 
fro ih ure tel'~i I to I-leo. f r t e wo llds,~ and fro 1-10 to 
i-lee f r the dippi g r"illkling .•. 

lfixing . alt '.it the 'scil -see 's t() 'have 'severely illjured all 
f t,he tr.ee:s., a d tarr.illg t.h ounda resul te fatally. The extent 

ef th .i jy fro the bot ater ' d the . ashes can not yet be 

judged. 
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