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1 chorocteristices

[l

This tiesis 1s vased ~on astudy 7 the wotauice
of so e of ti¢ wost dustiruetive ynrasitie &iscases of the aprle. In one
or two casvs drawings were wmade frou srpecinens rreviously trepared and
mounted, Lut in all others, fresh waterial was available and was taken
directly from diseacscd fruits in the laboratory. RBesidos giving the
botanical chartcteristics -f the discases studied, a nore general deseript.
ion and nistory of ucarly all s given, including also re..edies for
their destruction, Owing to the rfact that the work was donce curing the
winter wlion there was nc chance for ovbscervation as tc tiue of ajpesrance
cf diseasce, rayidity of their develorauent, destructivenccss ete,, the
reneral descriptions are laresely given 2e a result of investisations of

re;orts of cx eriunent stations, the United States Dpartiient of Agricul-

ture, tiie Aierican Journal of llyeolosy anc otlier reliable relercuces,
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Toercreic Loiorii., Deri,)
Plcte I,

ATvles cre Trecvently fovnd in ruvtvn: Ilvioe vicer the trees of the

=~ 3 PR . . I ~ . L4s “ 4 2 5 = . —~ S e - - -
orcharc, discolored vy cecay, Snweitlies Tis discol ration is seen 1in

thenm as enrly e Sertenier viile e rre ol T orinnie o the trecs, It
is tre vori of 2 Dvngus cownonly eolled vl 1ie D ceuliar o aractoer,
trhe Tlo¢ll Cou, Te dilgerge Tivet Leonitoesle ftoos oot Fori, o brovT
cocrved gl ots o Ve ¢lde o Lie oot le, vervolls Griine nenr e slon,
coetiior Sl e Clover ond, Tiore DUoln Gl ly o gnrend tntilotle

ertire gvrliree ¢ tre Trvit ie ecvered, ATter o {tiie tie Lrovr ccler
turns to Tlack and tren arrear on the surface nwacrous little eclevated
rustulec wileh in tneir Toriation rurture the skin, The tissue of the

arrle drics out arnd the a 'rle becomes wrinkled,

-

The rustule is Tormed by a black, trick-wal'ed boedy, which has
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rusn d ite vwey throush tre skin c1rle, I its intcerior are tro-
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duccd tie s:ores of the "unsus, Figure 1, represents a cross section of

= Ttustule wreaks thivvush lhe epideriiis, The spores are
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surrorted on ghort stalks which erring from all rarts of t e interior

= ' the s cre case, The rire spores break away from this suprort and
scare lnrougn the orening at the tor as ndicated in the figure, They

are at Tirst yale or colorless, but when mature, theyr tecoue black or

blackish-Lrovi, T.ey are ovleng in shaye and cowraratively larse being

30 mﬁro-millimeters in thér longest diauieter, When sovn in water in

glass wells, the spores readily gemuincte, Filgure 2 rerresents the

manner of sgerination and arrecrance after Leins somi 48 hours. Frow conie

to threce scrtate, hyaline germ-tubes are sert out froa each spore which






(2)

0
O
@]
3
n
-
<
@
=3
o

se¢ to nuwicrous branches, A fewr sypores are shovn viiiex failed
to geriidnate, (&) Fin, 2 rerresenls a Lroken srore wit  granular cortlo..ts.
Srores of this funsgud, as well as those of others arow wueh uire raridly
and with greater vigor when sown in ar:le Juice, In fisure 3 srorces

e

grovn in tiis way are shovm. Thaov vere grovn for the sace leaglh of tile

)

2s thoce in fisure 2.

-~

Surrcwcing enen o tihe fraiting vodics of the fuieies and avundant-
1y srrexlicsg everyetere In the diseac d tissue o the 2a°feted aryle is
the Lyeeliuvi of the funsgus, nearly colorlecss and thin-walled in the
tissve tuat is simrply brovn, but very dark and thick-walled in the parts

1ir ediately surroundi=-g the Tustules and in the black streaks and vlotenh -

es coneyicuous in the decired rasts . .Fi-ure 4 represents ve wnnier of
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growth ond arveora.ce of the wyceliwd, a. shows the wyveeliwi yenetrating

2

o cell of ti.c noct; L, shows thic a_jearance o the older wyeeliwi,
Rl~eli Rot of aprles is co.amon on both sices of the Atl ntie, but no
estinate of thie lossus occasicned by it has veen .ade, The 7rorer usce oF

- -

the sulyiate of covrer cowrculils as “rover: a succesful troaticent,

Seav. (Fusicladiwvue dencriticu),

The cdiscase of tre avv

(\
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le carvsed Ly Lhe Munud :arasite, Fusicladin

dendriticw., na

~

lons been xnewn to growers of

[0}

tiis fruit as "Arple Secohb v
0f the two néred r more nmel vhich wyveclosicts hiave £ouncd on the
e ~1le tree cr its fruit. this funsus i¢ the Lest Xnown and vy for the

most'injurious. The distrivution of tie discace ig aliost co-extensive






with the cultivation o7 the fruit which it at. ccks, there veine but fow

[

loecalitice vhere it has not vet aprearcd. Tinee e discase is Cavored

by 2 corl atwosrhere, it is more yrevalw:t in morthern than in southoern

«

L -y - - - -~ - 4. R B - - . “a - - N
Leaves aid youne shoots nre atteacliey Ly the send as well as the

fruit, on tie leaves tre frst .anifesiations o te iTresente of the
rarcel ¢ is the ap carance cn tre suriface, of swoky, olive-green sypots

rounc.-¢ in cutline, They are for the iosl rvart confizned to the v er
side of tle leaf which often vecowes nuel. cdistorted Llurough the unequa

~ ~ ~

develorcuent o7 the two surfaces, The eolor o7 it older spots is near

1

ly

black and the surface sowcw:at velvety, Figurc 1 shows tie aprcarance of

an atfeceted lcecaf, The growth of the young shocts is often seriously

checked throvgh tie dircet aetion of this funsus uwron thewn, 2nd when ti

foliase of 2 tree 1ls imich affected its nutrition must Le seriously

lnpaired. The cdeveloteicit of the spots on the fruit is quite similar

ct

tret vic¢ch takes ~1lace

o]

n tne foliage, As they increasce in size, the

e

-~
“

rurtured cuticle a1 ears as a2 lisnt eolored ring around the bordoers, and

~

freouently Clokes of cuticle adrere 15 thelr surfaces and impart to t
o uore or less erayish o-vearance, Fleure 2 roresents an affeeted oy
The grovwth o7 the funsus does not extend intc the deerer tissues,

but is linited bvetwee: the cuticle and erideriis yroper, The cells

comp-sing the latter are turned brown or are cven aestroyed by the
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parasite, as arc also occasionally 2 few >F thic underlying ‘ulp sells,

After t:e fungus has grovwi. for some tiume tencath the cutiele, it breaks

through this couvering and Leco..s exrosced tc the air, It is ten reaqy

-~
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to rrcduce s ores, The stores are bvorn oil siort urriint stalis as shown
in figure 3, They are oval or rtear-shayed aad cark olive-brovn in cclor,
like the filauents wiilehh surrort thew, They are jproduced in gre~t mudters
throughout tlie scason of growth and ts soweextent on stored fruit, aid =z
ere rendy to gerwinate as soon as mature, Tlsure 4 shows th nanner in
vwhiceh the ger.-tubes are pushed out in gerninstion, The drawines were
made 24 nours after the srores were placed in vater, Filrure 5 shows 2

T geru-tuves, <4 ‘hours later, or at tic end of 42 hours fro. the
’ ’

mu.ocer <
tiie of sovwing the spcres, One of these gern-tubes from a s ore resting
vpon the surface of an arrle penetrates the culicle, vetween whichi and
the eriderids further growth is contimed, resulting inally in the
rurture cf the cuticle and the produaction of a new er .. of sporecs,

Tre fungus a pears t- be retarded in its developement by the heat
of sumicr, Its nost rapidg growth takes place during .ioist, cool waathoer
suceh 2g usually rrevails during tre early months of syrins and autwm, ¥

n

The parasite doublless redains its vitality duriig tie winter, both on
the twigs in the orchcrd and on the fruit whieh it infests, Froam the
forier it aoubtless spreads tc the new growtiis of the followine scason
and thus tie yest 1s rerpetuated from year to yeer,

Soiie varietics of arrles are uicre linble to ke affected wit™™ scadkh
than cthers and in selecting varieties for culturc tne fruit-grower
should talie this faet into consideration, Direct treaticit Ly the use of
furgicides is the only iiethod by which the disease 12y ve overcowe, and
Tor this purvose there is nothing jericys whilch troves uwore effective

trenforcceaux nixture, The trecs should first ¢ syraved in early s:ring
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Ltefore the vuds have coumnenced to exyand., During the growirg scason,
there should ve at least three trectients, one Just vefore vlosconing,

Dan

orc wienl itiie fruit is scet, and cne wienn the Trul

is alfd erovny, TFor the
- 3 - > EIRE Y- - . ~ aq4 -~ = ~ - Sam - N = .
first cprovii o a imueh stroni r scluticn ey Le uced Uhinn for iator

[N Nl

trertiionis,

Pcar Blieht, (Viercecoccus anylovorues, ~urrill),
Platce IT.
Tiiis bacteria is the cauvse of "blight" 11 ylants, esieclally of the
rear trece (fire bvlight) and of the arrle tree (twisg bliegnt ad sun sculd)

The orsonisu goins cuntrance to the living tissues tiroucsh wounds or

O

Tunctures and rroduccs butyric feriieatation of the starch stored in the
cells (7). The discase is transiiic cable by artificial inoculation,

The cel s,rerresented in figure €, are oval, single or united in
rairs, rarely in fours, never in elongated ciailns, iubedded in an abund-
ant wuecllage which 1s very soluble in water,; uvovenents oselliatory,
lengthh :f a sertate ecell ,00004 to ,0000806 in,; width, .000022. Rurrill,

Extract frow rerort of J,C, Aritiur, (.Y, iqsrl Ex;.station),

The discase 1s readily couamunicable to sultavle hezltihy braiches, by
introducing a droy of watcepy solution of a dis—asced part or of the ey
cxudadtion, Exyeriuent nas vroven that Juices accompanvineg the Tlieght
will nq@.inducc tiie discase in any form when freed frou thic bligat vae-
teria, The bacteria sains centrancce to tug interior throush tiie delicate

surface tissues cf the expanding bud, The trecs are usually atiacked in

srring, and the discase yasces throush a joriod of incuvation of a wonth



or more before beecounlng sufficiently conspilcuous to attract attentiomn,
however, in excoeptional cases vwheroe tiie shoots still econtinue tn push
out vigourously, or throusghtic ageneyv of inscets, tiic aittack is later in
the scason, rossitly as late as midswi.er, Carceful exyeriunents have
shotn thsoil the danger of spreading thie discase withi tho pruning mife

is not greot cnoush to warrant the extra trouble of keering the blade
disinfceeted, Gerus will grow in dead organic watler outside the tkyc. 5o
long as il:ksfact - as not recognized, tre wode of transuiscion of the
diseace renained obscure, A narsn cor any wet land rieh in oreganice watter
iray sustain tie disease, presw.ably for years, and aidced by favoravle
vinds and other eornditions, be the crigin of an e, idemie. Direct infect-
ion froi. 2 neigiboring tree or vranch, cven thoush tne diseascd branchos
may touch thie healthy ones, rarely, if ever occurs; the bucteria are

- ~

imnpriscned by bark, or escare in viscld substance that Jries into a hnrd
fMus, ana hence do ot pase directly Tran the trec into the air; lacstly
it hes vecn srovn that the gerus enter ti.e tree in carly spring “hen tut
l1ittle living 7cear vlight is to be 1wt vith, The substance vviienh is

o

oktaincd Ly the acticn of the blieht baeteria on the sterch, unlignified
cell-walls and other substances of Lne ;1nnt tiscue, 1s a very viscid,
creawy watter, soluble in water, and drying to o hard su. on exrosure to
the air, This seceius to be one of thic viscous feriecntations, a clacs
-

wrose Thysioclogy and crewlstry has ween tul 1little studied, and the
investiootion of vwhich is bLesct with wnusual difficulties,

Divi icn of Vesetable Patholosy, U.S.Derartient of Asriculture,

by M.R,Vaite,(¥Fxiract).

Pear Llieghit not unfreaquently r1lays sad btavoee withi the Llossous,
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estecially in thie South, The discase sireads

*

0.1 Flower to Tlower by

204 the insceel visitors
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tret dipy thelr wouthn tarts in the infected flowers carry the infection

to those witich thcy afterwaords visit, In this way, vhole orchards of
LeCcnte and Jieffer pears, especially the latier, have nad their flowers

destroyed,

i
furs
ct+
c*
[©)

2r Rot, (Gleosycrivil fructigenu:, 3eri?)
Flate 111,

Pitter cr ri.ce rot is causcc Ly a funsus growtl wiich conﬁines
itself to tlic Truit and has no otiher host 1lant than the ar-le, It
occurs only after the fruit is quite well grovn, usually when arrroacnh-
ing noturity, but continues to develor in trhe stored fruit., Infection
crises largely froua fruit left uron tie ground and the refuse Trouw the
Tit cr storage cellar,

The rot ey ve identificed by external o) rearaiices, nrownish srvots
first a--car on any fart of the surflace, as tliese
their shior e beccices wore or less circular and their vorders soaouew:.at
shar: 1y defined, Sometimes the spots coalesce, and the cntire ayprle is
soon affceeted, Toward the center of the discased syot there is usually
& very dark, frequently almost wlack, discoloration, Usually, by ithe
tinze the discascd syot has reached the size of a silver nalf dollar, the
fungus bvegins to wature sypores, These are torn in small pustules which
occur tiitichly over the discascd area and pushes tie eriderils upvward,

finclly crurting it in muuerous suwall openings, at witlieh thie syores

escore, These s7ores way undor _rorer conditions, syread the discase
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rarldly. (The wanncr of spore formation is not shovm becaus we have
been wavle to tain fruiting srecinens).

~

The ryceliv conisists cf slender threads, which 7ush their way

-

throng: t¢c tissve ~f tic rlant and destroy the Tarts with wiiienh trey

ccre 1 centacel, These threads vary nueh in size and color,

v

Uron the

~

tirs ¢7 closely coiracted threads sycres are born, These are coloriless
or nearly so, cylindrical in sha ¢, round.d al each ond ond oecasionaly
soievat curved, Baeh thiread develoys a siugle syore, bvut the fori.er arce
£0 trickly cciyacted that an iniense ruber of the latter are develored
in each tustule., Figure 1 shows a :ortion of a fruit cell into w-ieh the
myceliwa has grown, Starch granules are found i:1 abundance by the action
of the myceliwa and are found in connection with it as rerresented in
the figure. Figure 2 rerrese:nts a spore growth found in connection with
a rrepared slide of the rot, It is quite probavle, however, that it is
not a growth of some foruw of this fungus, but of spores of souwe other
diseasé, vhich acecidentally gained access while the slide was in prepar-
ation,

The fungus tas becn known on the arrle for a long time, Berkeley's
firet description of it dating vacek to 1856, It has of late years rroved
very destructive in certain localities especially in the Soutn and Soutni-
west,

Since a discased fruit wimny affect the healtny ones that lie in
contact with it, it is of great imrortance to carefully cull all fruit

among which the rresence of the discase is suspeclted, The discase can be

zlmost wholly avoided by the use of fungicides, potassiwi sulpiide (one-

Y

half ounce to a gallon of water) and the auzioniacal co: er carvonate,






Plate ™






Arrle Speck, (Leptothyrium powil.)

This discase affcects the skin of the arrle by covering it with
ratciics of minute black sTots as rerresented in figure 3, Since the
discase does not extend below the eridermals as s own by eross sections
of twec srccliis in figure 4, the internal tissues are not impaired as is
the case in wost other funsus discascs, However, the fruit is rendered
unnattractive in arr-earance and seriously injured so far as market value
is concefned.

Figurec & is a cross section of a teritheciuwn dravn on a large
scale, In tii: interior, a muiber of ascl are represeanted. These asel are
enlarged terwinal cells containing free sypores, Wnen itne reritheciwnm is
fully deovelojed it bursts at the uprer extremity and the sjyorcs cscare,

Tre follewing is translated fro Saccarco:-

*Perithcecivm aliiost black, in the share of a flattened heunlsihere,
slightly derressed in the center, glossyt Mature asci and srores not
seen In wy sreeimens, Found on skin of the artle,

The dravings were nade from discased fruits of wild arrples growing
in the Arboretun,

I know of no treatuent having been recouc.ended,
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Powdery *iildew, (Podosphaera oxvcanliane (D.C.) D Ry).
Platc 1V,
This srtcecies velongs to the fanily Xnown as Erysiphae, all of whien

are Xxnown as ulldews. The

"3

arasite is entirely surerficial excert for
haustoria which bvarely penetraste tie eriderial celis, The peritieciw
has dichitcuwously forked ap:endages as snovn in figure 1, a; © shows an
arrendage auach enlarged; ¢ siovs an ascus Unlen contains cight srores,
Tre discase is esyiecially destruective tc secdlings in the nursery
throveict thie groving scocgon, wali'ng it i cscible to bud thew with any
desree o7 gcuccess, It usvally aryveers lote 12 Septans.er, vien the prin-
cirle srowih oc beon wode, @nd seldon I ever cire s to vigourously

crovi g ostoecl, ervenl wihen in elcce rroxiluity to diseaccd scedlings, The

3 B 4 . EERIP R - a2 4 .- e -
discoce atlioche thwe yovig tiye o0 elcote, olfuven gtunting the grovtin
4+ T T B Y e- PR i R R . e - o~ ' a2 “ " ERF R , : . Lo,
TG SeCClIUAE QN0 Treverieloger Voo, Ton, O DNl s G0 €U tavle size the

Tre ciiorniocal sclutiorn res rroved tre chceyest and wmost effceetive

~

reredy fcr tie cdiscace, and five grreyires serm to Le reovired, The

firet o -licoticn should Ve wocde Just ag e lecvee giart in the siritg,
At leocet tirvee ctier syraviies oF 20ld Lo s ocde U ocauel interveals bolveen
tre T ol tre Jivet trectiont oo . vii e o Widding, Ten oy twelie
arve ooy wuoding Ve itet ooreyl ool Lo,
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Tris 12y svell to a considireble sizce keforce wirter, vt net wntil syiring
ie it congjicuous enoush tec atiract aitenticn., In 1hc syring it ereovs

- R . S - 4 IS Sy e Y - o )
to any cdiaicecter not execeoding an inct e ain incehr «rd a nalf, ard sunll

S S e~ ~ T . 3 e - ~yrvy~ . 4 e IS Y .- 3 N
rrotrucicic ¢f a brighter Lrovrn cre oo ol cifierent peints on the

surfoce, Troece Loy LocCie eloredlod, Tie viewle voll ece 1o, brt the
rrctrucio oo cvell west, i Lee e ooy, cpvaignd e of a brignt
vellew Jollu, S asicrocceoicadl oeinud . cvn Loe ded in the fellyr
NTILoTan LoCTel, el JIvIded foera Lo d oCIe oo teriitie: -

cttecroc tc & 1lcrg, elencder stalk, of wilceh crly & very snall porticu is
cherr in the Tieure, Thie spcores- figurce - nov gpruidnate, cnd cacn cell
rroguceg Cn¢ oY nore giort filaients, fraw viich arice gycre=like bedices
cclled egpcridia,

The fruit when attacked by the rust is rendered worthless, and the
ripening ci the fruit is occasio ally prevented on account of the early
destructicn ¢of the Toliage by the Tungus, Trees are sonctiues particlly
cdefoliated by the Tirst o7 Avepust v Livis cavse.

Tre rust fungl are the most ciffiecult to couibat; their habit of
rassing certain —eriods of thelr lives on different host plants and of
occasionally tecoming yerennial in the rlants they attaek, will aceount
for this,

I. Where tils fungus thrives rauove from near the orchard all Red

I7. Raove badly infected trees and in their places plant knovn resisi-

ant varietics,

IIT. In localivies where the rust occurs, srray all young trecs and

trcse whiceh rave not becoiie too seriously diseasod with Tordc aux wixiure.
1
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naking the first a.plication as socn as tiie leaves are fully forued,

The sTores are carried o great distance, Aprle trees a uile or wore frou

the cedar trecs are sonetines affected,

Crustacaous liold. (Peniciliiwua glaucuu, Grey,)

Soft decaying s:ots, of a peculiar brovn color often uiake their
avrverrance on orrles stared in o wvarn rocn, Freauently a speeies of rnold

develo s o ticese syot

Q]

. At Tirst ninute wihite tulis arerr, Lbubt they

b}
~

- -~ . . bt 3 o . ~ T4 - . 4 aq < qr =
sorn aceqrire a vale blulsh-green colzr, These tilfts are usually awout ae

orae «oolre nead of o vin, Tigure 1 rerrosents a tufl sarnificd vith &
lov vover, Theso are tie nyvyinae oot v Ly Lie wyeelima on wiilelr sicres
ore Leri,

TR plceliitie o v Mromie cre slender Junecdld Pilraaenis rolallg o in
avery Clrocetiai, They arve tre Looaodate covee o8 1T rol, Tiinre o 1o e
TerTeso s Liods o oot Er ool cre o hene e Jop ool Cievre O Loow cell
AT T Tonl, Urowh vhich tle rreelivis oo sroiod, Tl il e ireelilug

! I

crias o e cvrfoee, fruiting stews are seat up, one of whieh 1s rerre-
gsented in figure 4, These ste.s are delicate, jointed threads which give
out near the tor,one or more palirs of short orrosite branchés wihich cre
themselves forked, Eachh alternate bwranchlet bears at its tiv a string of
spores, The ciores are globular, and range from twelve to twenty one
hundred-thoudandths of an inch in diameter., They grow very readily in
water, sending out long, brancning, hyalince threads, as shown in flgured
which rcyresents a growth of 72 Rours, After 120 nours sowe of the syores

gave rise to fruiting forus as shown in figure 6.






Yeast is found in abundance in conncetion withi the penicelia
(figure 7) and is in fact ncthing nmore than a pecullar condition of the
Penicliuwm glaucwn, whicnh is earable of almost endless propogation with-
out cven wearing perfect fruit, The veniceliuwn is thie coiiion blue weld

on all sorts of decaying bedies,
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