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THE PREDISPOSITION OF PLANTS TO PARASITIC

DISEASES.

liv 11. r. (i.ssDW, I'.IC.M.S.,

l.vii.loit HjUviu-.I Liil'.<r.iti'iy.

\t nr.-M-nt ur .iro ,i. Mi-t.-ipcd 1- . liar.H Irri-- luii-i a,

siprupluk-, .111.1 luir.iMU-., ,ui.l 11 IS iio<-..ir> to ^;i\f ,, hri.-l

,l,VmiU,:ii ..1 llK-s.- icriiis iRT.-. l.Mniv .l.M III..; u.tl, my iii.mi.

s„l,,cM whuh ..niiiol Ik.- Km, .li-t hi. ll.v .iMpli im.c.1, n.niicly, llu

rcl.iti.iii <it lluiii 1" di~tMs<> . f iilaiil-

\ hiii"iis IS p.ir.isiti,- when It lakes il^ t.:..<l Ir.^m lu' m-IN -

hwii^; plants oulircly, ^;p.uiii:.; in .iii.l .U'stniyni- liMii- ..-11

ll^^lK-.^ .Ill Its \V.1\-. ,1 I

On the .ilhiT li.ui.l, It IS sapr..ph>li. when it .1.

liMli.' .ells, 1ml lakes its I.m^.I Ir.aii llu- ilea.l

pr.it.Tplasni, .mil p.isscs tliruiij;!! its wluilc . y. le

dceavinu tissues. , ,

1-r.mi the heK'iinun- a. . ..r.lin- t., the pr.-scnt st,i;e ..f .iltair>,

sapnu.hvtcs are alnm.t at .>i,.e eK.lii.le.l Inuii u,nsi.lerati,.n as

reLMr<ls'.-.iusin^; diso.ise, an.l it remains n.Av t..r us ..nly t..

.xmsi.ler i.,irasiles an.l their rel.iti.m t.. .lise.ist-
1

wi-tt.

however, t.i p.nnt out, ,.iul h..pe to i.r.,xe in the t.-llowmU '"'C'^

that these characters -nen t,. the fun^i arc tar too i.rc ise.

For It IS well known that under .rrt.iin .ar.uiiisl.inces Parasites

live as saprophvtes ,ind vi.e versa. W here then d, e. the

parasitism .>f a fundus be-m ,.nd where sapo.nhvtisin f W .u. .1

,1 ,„,t lie wiser and ni..re cauti.ms f.^r phyt.>path..l.'-ists ri^'arcl-

uv^ the fre.,uent .h,.n-es .,f fun^i In.m the -M;r"l'l'> <".»';

the parasitic nuide ..f life, to av..d . haractcrisni- then, m hi

manm-r anc^ adopt some method of m..re unit. irmly de.j in-

wUh fungi as a wh,.le^ 1 am well aw.,re that 1 am putting

forth in these senteii.es nothin,; hut hvp-.theses, hut let us j^ive

to all fun-i equal attenti.m, an.l not in plant p,ith.,l..gy ex. lu.le

frnin the first th.,se win. i. we know. / r .
which s. -me ..Iwervers

have recorded as purely saprophytic.
, . „

I will g.. still further. It .s well known th.it ^' "'-" ">

fun^nis, whether ,.irasitic ..r s,.pr..phyti. can .-'^ !<^^"-'' '"^

cultuated on certain culture media. W liv is it that suih a
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roinj;iii-,cU !,tu)n|,' p.ir.isite as l'/tyl<<f'/iilti>r,i i iiii !« iiuulc to ^;ro^^

on tiu> same lucdniiii iiiulrr the same ( oiKlitioii^ of tcm|>cratiire.

iiiiiistiire, etc., .is, t(.r mst.iiiK-, one of our (iniiuioiiest moulds.
.\f/iiiir, whic li h.is uc\cr lieen known In j,'row on livnii,' tissues

I here are ilie s.ime conditions ot (iiliure, .ind one ^;ro\vs a-.

\\<-ll ,1s the i.dier! 1 .el us ;;i\c .1 slill mme. < rude ex.im|ili-

riie I niidilKni of tlic iiK-diinii, o| the nidus alone, adouiil^
lii|,4il\- tor tlie |ios-,il>ility I'f llie deNcliiiminl id .i fun^jus. N',.

one wniild e\|ie( t .1 fundus to ^;row upon the raw lultiin

material without the neiess,ir> moisture. This (onsequentlv
est.iMi^lu's (lie f,i( tor tieiess.irv fur the t;rowth of fuii(,'i, vi/

.

a ).;i\en .iiiiniiiil id moisture. Wiliiniil whu li no fuii^'us will

develop.

lZ\er)one knows the iii.iiiiifai ture id dried milk. In the

dry loiidiiioii the milk is nrreitly lertified to lie perfcttly

immune "f p.itiici^enic and other miirnlies When a dish ron
tauim;,' the dried milk is plaieil on .1 moist sheet of blottiii;;

p.iper under a ^dass ^loiic for aliout I j iiours, sufficient moisture
is ahsurlx'd to still keep the milk in a semifirm condition, but

to f^ive II sufficient supply of moisture to induce the jjrowt'i

of h.icterin and scores of fun<„'i when the milk is suhsequentl\

expi'sed to tiie air. On the ether iiand, .i f.ivourite nidus for

tiie cultivation of fun^i is potato. I'ven when thickly sown
on slices of a freshly cut raw potato, where plenty of mo'sture

is |iresent, no fuiif^us will ^,'ro\v. The reason lies quite nc.ir

to hand. The tissues of the raw potato are not suitetl, and
siiffn ieiit resistance is oxerciserl t<' ])revent the development if

any fuii;;us. Hut on reiiiovin^ tli.it capacity of the juitato by

boiling; or dipping it into ,\ j",, solution of Siiblimat, washiii;;

it. and repeatin^^ the sowing', fun^'i will at once j;row. Appi\
these simple experiments to the relation of a funmrs to living;

tissues of a plant. Do iH't nur infcitinn experiments more cr

less jirove the existence nf llic power if re-sistance offered by .1

host jilant -

M. S.iliiinn ipiite recently re.id a paiK'r U'fore the Royal
.Siicietv provin-^' that the iincelium of /'rysi/</s ^rows lietweeii

the cells in the leaf of grasses. T?iit to infect the leaves lie

recorfls that it was nec-essiry to slightly abrade the epidermic

to enable the hypliae to cjrow within A\c tissues. Sowing! the

spores on an iininjured surf.ue c-auses no development of the

fiinmis whatever. The protecting (fUs of the stomates, undoi

healthv conditions, are stronL;er than the power of the funj;ii-

til force thrmmh them in the ordinary way. 1 am <)uile aware

that lir\s'iph has Ikyh seen, and that bv myself, ).'rowinj,' on

apparently uninjured surfaces of grasses, but rs it not
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likely that within a plant (crt.im prciliHpii-.iii;,' iniiditintis m.iy

ii.ive srt lit. wr.iki'iimu; llir pirwcrnf rrsi-,i,mu', iiiinl.irl)' 4IS tli'*

.ilir.isiii!) of the cpMlfriiii-. iii llw ,i1mi\c lApcninciil. li is n\cri nini'

tlif power (if rc-.i-.tiiij,' all. 11 ki 'i liiii;^i '

I rricivrd some liiiw .i>^" >p<'i niicii-. nf wlicil li.uilv .itl.icUi'd

li\- Ct.iili'^l^i'rnii:! /nrlhiruiii \\\v liiii^^iii w.i-. pri--<iil 111 .ill

.ill.nkni pcirtidiis. ,111(1 llic iii\ clniiii w.is ^iriiwiii^j IrccI) 111 tiic

I1S--I1C-.. I f.iik'd III cxtTy cspci luioiil.il itilcticn (i| liiviltin

uluMt pi. lilts and wi-iil oii tc soiiic more dr.iMn iiuMsiirc'

Sr\cr.d pl.ints .ilnnil six mk lic^ lo^h were pl.Hcd under .1

^d.iss ^'liilx- .Mid li.ilf the pl.uiN stlc. led for inlci In 11. (Ivcr

piirtidiis (if the l(M\os n{ tlicsc pi, mis. ,1 tilcwuij,' ^.jl.iss rid v. is

h<-ld, niil siiffii Iciill) nt'.ir in ( li.ir iIk^ cpidcriius, ilimij^li nc.ir

(•iiimv;li to sli^'lilly disinli.iir llic snrt.iic; llicn I im islciM'd

.ill pl.ints fii'i.ill) .111(1 disiriliiilcd o\(T .ill o| tlicin ,is cvciilv

.Is pi.ssililp the spi res of i.'l,i,li<^ l^-'tinni. 1 he ;^l.iss ^dolie llieii

0111 e more (o\cr<(l llie IumIiIu' .iiid iiiip.iircil pt.inls, .\fU"r

turlve (l.i\s 1 found ( t hlo^[',>rii]v. growth cxeryuiiere when'
the Ic.i f porlioiis h.id 1 oiii«> into c los<> Droxiiiiily with llie ^l.iss

rod; tiie other portions were lic.iltliy. I w.ililied the pi. nils

for se\er.il \ve<'ks .ind found llial as si„.n .is ihe ( ! 1 h^ /''rm:
had tilled the whole of the mjiiretl ,irei the le.ives were dr\ iii

these p(^irtioii'i, whilst the iiei^'hlioiiriiif.; tissues rciii.nncil

he.ilthy, and so did the other pi.nils and iiewl)' developed le.ne

I'rofessur Sor.uier h.is est,ililis|ir(l these s.ime f.iMs li\ the

sjiiie e\]ieriiiient. l.v lahreslieru lit fur I'tl m/eiTsrhut/', Kin.',

p. :?o5\ Thrs*^ few cixs pl.iiiily show th.il llic fiiii^'iis doe-
:iot j;rnw on pcrfeitlv healthy iilants, hn^ re.idiK- on arlifiri-

.illy injured ones. Iletiie il is i,li\iniis t. n';4,ird ll^'ci ndiin n
if a host plant as a neressarv f.irtor for ;i-e el'fei lual ,itt,ii k f

.1 fun;,'iis. The e\|K'riiiieiits furllier slmu tji.ii .i,, .dtcr.ii ! n
of the natur.d condition f.nonrcd the ;;n\\t!i of the luic^u-,

whilst the maintenance' of thi; same proved iinsiiitabh- to its

(l:-velopinent. Di es not this .il the s.nue time ari oimt fi.r the

f.iilure of so many infedion expcriiiients i,f living ti-siu--,

lieiause the e\|i<'niiienlor h.is tilled to produce .1 icrt.ini

I

susceptiliility within Ihe host pl.int ? I 'ndonlitedlx- the nn
stitution ill a pl.iiit. to adopt the term from hum. in p.itholi ;;y,

.iccoiints hirjjelv for the dexelopment of a fun^'tis

''"he late Professor 11. M, W'.ird, in the Croc.nian leclure re i|

' efnre the Roval Society, l->l>ruar\- 2'. iSon sc,- I'roc Roy.
Soc, vol. xlvii.. |). 4l.S\ expressed himself oti the siiliie. t ;

" .... in some of its deviations fri 111 ihe norin.il, the

pi, Hit offers conditions to ,111 att.ukiiv^ p.ir.wiic wiii, h in.ix '.e

at one time favour, ilile, >il another not." .Xnotlicr iioin < illus-

(

I
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,rnt,n« our .ub.c.t I quote from .l>o ?;>;'• .7''
*»';,';,,

i,,',!^

lu U Tiul I I Uu- t.ilU-^t .-Jr'iM. .'t ..II IN l.iii.ti, .1,, lus ,1.

r?.: s n a s 1 whul. i.Mut.il.lv vv..r.iir.l .m.l .u-r..t...l n.,it.un-

[i;;:';.::i;,u;..un..o....cr ....,..u.^;u^

l:z;::::;;.;;U;^o:rfH.::'^i- Ml't::';.:;,^

siipp 11-*. for iiist.m. r uu -MO|nii n s

,|,.\,„„,,Hiii, ,,rr ,li,iiii,i-l..-l ^ni... ,li. u.m. .' ^^^'^

;:;.,.,l,v.lr.,,c,Vui.ni.M-l-n. lu.u.ru U . hu . .l.MM^^^^^^

,,„„lmiui so .lofi.uMit III sv.it.T ..niii-t I.' .lirt' tlv "tiliMU,

,h.!t;,;:; ",uiv ,r.-,,-M s-r... . U-m. bul upon
. ;.

in. . .<
-

I'r.MPP.liii" fr-ni tlu- \ irv thit wli.it is ^ooil tor om nun pr.

IMrcn.s-.inll .r.inap.irnits, « i.l. t u- m.w ';';;;;''-.. ,„i

b';':nS.:rr r^;;;:- e'';^u;^;ri

l::,;;;r,„..,i,.™.|-;-.;-;-s:-S;;'s:f';::-

T^'t .;..." I Set ':„„„..„,..- (..". .1— «i-
;; rI liprr «i M.i>i

• I Tliw nmnrriv w rrc-'iin'

1
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\m1I iliulil till' •xi-.lriiu" 111 uiiliMilii.il Miv r|)liliilily ur

II miil> ; «li\ 'lii'iil(| ,111 r\ir|)llii|l l«' lll.ulc III |>l.illl

ii.iilii'li ^^\ ' llif III! '\ .I1III.I1--.1 iiit.iiii-> !•» ri I 'i^iiiM'il 111

U- 1 III) ,1 i|iii'-<ti(iii "i .'iirHliimiil. A iliiid r«-.iri-(l iiii'|i«t1) .

will ( <'rl,iiiil\ li.iM- iiHif ri'-.i-.lnc pciwrr in it>i-ll ill. in .i i llilil

rf.irid 1 arcli'-i^U 1 In- j;r«Mli'-.l >lrt--i i-^ I.ml in iii«(li<iiif ii|»iii

till- (irit;iii "'t (I1MM-.0. Ml we tmd .111 lnl^•r^^lltl^; n-'tr in llio

Aildif^^ III Meilii iiir, ' ilfliMTtil .It tiif ;uil miiiimI iiiirtiii^;

(t ilir llnli'ii Mi'ilh.il A--i'i i.ith 11, li> lU'iirv M.iuddi-\. Ml),

I K( I'.
•

l»riti-,li MciIk.iI J'liii.il. Jul\ '-•<». h;>iv |i -.•;,;

I.i.oUiii^ mil I'll till- |iri'-<Mi't ^i.ilc .uicl pn-pt'il nl infdniiu',

II 1^ cliM.ai-. lli.il iN liiliirc \M.ik will ill' iii.iiul) 111 |iri\iiit

,111(1 -,11111 the l)f^;miiiiij;-i "l di^cisf
"

"li\ ,ill lil

iiKM-.iiri'-. .iiid |>rc. nitlnn^ In di'li'iid il ll'iiii ill' m' ,ill.ii k-. tli.il

cHliu- Irmii witliciiil. wlictlirr 111 ^;ris» lirin nr ,i^ iii\i-iilik'

iimriilic-.." . . And: '
. ilK'-ddiid .11111 nf

|>rf\ciili\c iriMliiinit llinAMi uiln tlir Ii.k U'^rinind !> the imvjit

1IIK-.I lit tlif iniiri.lii- I-. Ill liM.ilf llio iircdi^|"i-.ituii ur

tciidftn ii-> U> di-ie.i-H- uliiili he williin tlif iir;;,iiii^ni."

rii.it r. list's tlic (|iR'>tiiiii ul'TC dio- clistMM- ln"^in A
|i,ilniit \utli iiiiM-lfs, dnrni^ tlic lime ul innili.iliun, r,iri'ly

>hc.ws tlip ^.ln,'htcst .^yiiipldin id th.it disf.iso. Certainly llic

disiMse diici Hut lH>t,'in with tin- rcid^jiiili'iii id iN sytiiptnniH.

\|,in\- inst,iii(i>s in inodn ,d mipiik' prnvp llns i', .1 tait. When
ime is ,il)lf til reiuyiiiM" llic -,yiii|iiiiins id tin* (Iimmsi-, mic li.is

nut liy ,1 limj,' \v,i\' fniind its nri^iii

Hill liiiw dii |irutii|i.itliii|ii;,'i-,ls Ac.\\ Willi .1 pl.int disrasc ?

Arc lilt iiflcii (iiiitc MTiiiid.iry tim(,'i lil.iiiiod .is li.iMn}^ r;iuscd

llu" (liscisp? Nil fiin^;iis ur li.ii tfriinn r.ui U- dclri ted, tliuuyli

the |il.int IS |)l.iitil\- dis<Mscd. In lli.it 1 ;\-c sus|)iriiiii .irist-s as ti,

tlip iMiise nf sill h ilis<',isc, 111 whuli iin irrit.int 1- dclci tod ')f

i.Mirsc ,1111111.d |il. lilts du- nlY, .liter thoir si>rd-, h.i\c niiciicd,

lull tins iii.iy f.iirly lie rcL^Mrdi-d r.illicr .i-- ,1 n,ilur,d priHC'ss .if

li.i>>iii;,' into ,1 now (\rle. tli.m i-. a Iriir dc itli ; the old fnniirr

U|)e <if pl.iiil siir\i\rs in the sit-d .mil will ^pi-iiiv,' fnrtli .n^'ain.

Oil llu- ntlirr Ii.md |il,iiits rarely die f'oin fxli.iiistu 11 nr old a^e.

AKv.iys definite cnnditiinis, I imi>l ni.iint.iin, .ire respunsilile fur

the de.iih id anv or;;anir Ix-in^' These (niiditnms in plant lif<

iiiav lie nf viriiiiis kinds, ("niiditiniis nf weather .uid lultiir.-,

siiiicr.iliimd.iiiie nr defirieni>- nf w.iter, .lir. li'^'lit, iheiiiiia!

1 liiistitiients ill the snil, iMr.'eti.; all lhe~<- f.utnrs have liccii

kniiwn 111 end the life id pl.mN. Thnii^jh the mnditinns are
' prnlialiU- natural, tlie\- c.in he mjuriniis. Cnnseijiieiitt)- the

• phytopatholofjist must dirert his j^'rcatcst allontinii to the

injurious factors in plant life. Clearly opposed to this theory

jU
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1-, thelicilllillifcrv. M.uuMm the lu.riual c i.iKhtMHis iic(r>'^:iv_v

r..r thu hlV ft .1' I'l.nit, kci-j) the I'laiit Ircc from aonoiiiial

,li,uiL;f>, .ind IumUIi 1^ c>l.ilih^lic(l.
, ,, ,

I'Ik- ^lullv ..I the ahiu rm.il . nndiUniis ^honld lic-ui wiUi

ili...i- Un.u-iit .iln.nl l.\ Nature, i:\eu i-laiU> nuli^'cnnu-, tc, ,1

1.., ilitv max- -iller iii'.a-e .-r lo- llmai-h .Imiati.- ilian^cs-

ln,-,l l«Ml/(lrMU-lil, el.. Ihr nnnries ,.l plants hy Irust are

uill Isii-un; the mi, > ulenl ti-ue- Iree/e and hiuM Ihfir rell

,i,euil.ran<-, and a un-re.r le.-, ^<'\ere miurv 1, rce.>-nisal)le.

Heat ,in<l .hnu-ht are .h-elv alhed, and n.inne^t.. erops ,n

\,Mr, uluMi hnth are prevalent, may i.r.>\c \ery di:,a-,tn.iw,

^I'he.eare natural .undilion^, lluiU-li at the ->anK- tniie in)uruai.

t,. die\e.elali-n. Other ni)iirie. are linai-hl alx-ut hy impure

nr -mnke p.a-nnin-, uii-iiitahle nature <>i tiie si.il, errors 111

manuriii" elr ^he^^• unnatural n.nilitions pro\c still move

niiuriourto ve-etation. That death is due m luanv easos t,.

theahoxeiueiiti.aied la. lor. , . i ,lal.li>lied, hut it is also proved

that .hort of Umii- killed, i.lanls may merely sutler hv sueh

,,ui.c>. and -o on'-n.wm-, hut with a m.reased ti;"<leney !..

lake di^ea-.e.' Hem- no lon-er m a slate <d health, little i-

nooes-,arv to end their period of life. Merhanual miurics.

,„vulcntal miuries In man • :innal. storm and li-htnmj:. may

impair the health of a planl. IManls are hi^'hlv sensitive some

.Irowin- Ihrs properlv more than others. Mimos.i fndh;,.

\l,r;. '•rc.i!.-rr)< 'l./r.w I'l-hru!,. (.l.-.litsclna. Rohmu.

'r,-\.r-
' ind sr. res ,>{ .alier pl.iiit- exhilnt CNtremcly scnsi-

tne chara'lers riie-e >o pi iiilv exhihit ihi-. rhar.irter, that it

, ,n he -een hv the imtrauied oh.erver. Others a-am show

exiMlv the -ame rea. lions, hut oiilv visihle lo the physiolo-i>t.

Ih.w ewilv .iKo.aii Muh henii;-.le intluenred so that they mav

-ntler and U...,ne .u.e,.til.le. Physiolo^^tsts have proved

veil .iini-e, l.v In-t int«Tnallv, where externally health wa-

a,,,>arenlh"^pre.r.-ved. llnr i~ the field for the eareful inveM

,

,. ,;,,r •riu' -V niiit.an. mu-t 1 e t.ikcn into a.,ounl le-,s than the

prim.irv . au^e of the iniurv The t.cressily of this slatemem

needs to l,e proved hy a few ex.implcs.
• „,

,

In „,vrolo.4v It 1^ well known th.it many fim-i attack

plant, m certain sta-es of .levehM^mcnt .mly. The rcsuU-

,'.f mv (iwn rese.irrhcs, and other writers, puts it beyom

.hniht' that vounf: and tender le.ives, huds. tvviRS, and

whole i,lanls'are m.ire readilv attacked than old and hanh

,,ne. Ill for, nil,' pknils for tlie market thev are thrown under

oxtremelv unMUtahle . cndit ions, ami lar^'e and soft leave-

develop.- easdv falhn- a |,rey to many fun-i vvhieh would.
"

"an" plants ^rown under ordinarv eondi
not Sliceccd in atlaeUinj:
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Imiiv Let us rciiill the ^timI luwoc ,iiii(>ti^'-,t c lu uiiilicrs ^njwn
111 licit liiniscs, l>y tlic "rii(Uiiiinr -pot discM^c," ;i liiiij,nis cMlIod
( ,'rvii,--/f.>r,i Micii fscc ••

Jimrii. I Kcjy.il A;;ru ultiir.il Sot icty,"

> fiiii^ii- 1-, (iiily (il)s<-r\c(l iu ciuunilifrs

('<iiiM(K'rmL' llu' ,itiiiciS|)li<TC prcxailiii;,'

iikIiImiis under

'ra MiZii 'sec

i(>(i4, p. -vo-j,-.'.": 'I'll

:^ri>uii in licil luiusc-^.

HI llic-^o liouscs and ilio win ill) iiiuMlural
\vhi(li llic |)lants are cultivated, one can easily understand the
rapidity with wliii Ii the di^ci-e spreads. I'l L;i\rii a heaw
siippl\ of iiiainire lar;;c liypertn pin.- leaves develop, with a liiiii

epidcrniis, sue cuieiit .ricj lla. 1 id troiii lli<> he-iiiiiiii^'. It is

therefore 110 wonder lli.it llj, fun-iH leadiK- .itlacks and
s|ieedil\- kills the whole of the pi, ml- '

I'.ut coiisi'derin^' the fact
tli.it the fiin;^'iis has never I'Oeii oij-erved on c m unilier pl.mts
|;rown outdi crs, must ncpt one hold the ccmdilioiis prevailinj;
in the hot houses rcsponsihle - The pl.ints are le.ss resistant, the
^'routli of the fini!,'us is eiic cair,i^'cd 1)\- the excessive he, it and
inoislure present .uid w ,mt of veiitil.iticiii. My experiments in
iiilcclm;,' healthv c iicuinlier plants oiildocirs li.ue iieviT
suaeeded, whilst a simple c.i.iimj,' on the l<Mves indoors with
the spores of ('.runs/^'ri. ,it once produ. c'd the < h.iractcrislic
spots on tlie leaves.

Another ex.imple illustrating; the jiroiioimc ed suseeptiliility
of pl.mts forced in houses or fr.imes. is .ifforded liy I\-r,>ii><sp,<i.i

l.u-t:ii,h\ which att.uks the lettuce iil.mts ^'rowii under jjlass,

vviiilst those j^'rowiii},' out of doors never suffer from the funj^us.
Sudden ch.m^'es of tem|>eratiire often have .is a consequence

iniiuediate outhreaks of dise.i^es. 'Ihe pr.utical ^'ardeners
.issure us that on opcnini; t!ic doors .md windows of a rose
iiouse fcjr a short time oiilv, mildew will at oiiie appear. The
plants bec-oiiie more susceptiMe owint; to the rhill. and the
fiint,'iis spores, undouliledly present in the house Ixrfore,
j,'eniiinate, and !,'row on the le.ues.

I undertook sonic vears ,il;o a simple experiment, which
pl.iinly shows the inlluence of culliir.d conditions on the
development of plants. Two ^mall boxes, filled with the same
soil, were sown with cress. liox "

i
" received a very strong

sowing', whilst hox " 2 " a lij^lit one. The boxes wcrc'cxiiosed
to the s.unc conditions, ,md the sreds cniiic up at the same time.
The plants received the ec|ual quantity of water, but
I^ noticed that the water took longer to evajiorate in
;he box with the heavier sowing'. beinjj held iiy
the chiseness of the plants. One mornniL;'. six day's
after sovvin<:;, I detected a small jiatch of dvin^'
I'l.mts in the box which received the he.ivv sowing, and I at
once removed the other box to .mother place in the same house.
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feariuiJ an iiifcrtion. riiuii';!! 1 rem

and llicir ni'i; hliuiirs Iri'm llic box, m
vcd the diseased plants

few days all the plants

I'vlhiiiiii dc
IKUI -,u>,iunl.e.l I., the ra\a^;i-, d du; fun^^us /.

P

Harva.unu, 1 U^^o. The plants u. l-s " -' nvcic healthy
1 -

;i .he>k 1 had placed lan.ide the h.m>c two I'oxes s..un ui tht

same manner; lliev >huwed trum the U^^nunn^' n'"','' ^l""','"-"

si , dark ^;r«.n plants an.l renKuned hea lth>- throu^; k „t.

\.,wTet MS hnelU .'mauler the n.th.en.e nt the rhemu a and

n.eVhanual .....!,...>. -a the .ud nn the ^'••'-•^" ''»•;•; ';"',^-

The K'.t example. t..r the lurmer are snpphed h> nanurial

cxpernnents. The r,.^!.! „r..p..rt,.,n ol the m^rcd.ents. ncc.s-

sa V r.,r the <le^elup,uent nt plants |.re^ent ni the sm a,e

read.lv utd.sed, and the planf.. provdm- all nther prcd..pn^-

m" facmr. are ,>1.-<m„, w,11 ^mw normallv, I these inuredicn s

are al.>cnt. or hvenuus n, manuring too al..nul„ntly F^'-^" ; '';^:

rcsidt will either 1« starvation or over nutrition, the plant,

showinL; teehic or nu ;,'rowth at all. , ,

\ slrikmi: ..l.servali.m on the merhani.al condition ot the

sod 1 ma.k. snine time a-o m Lan.aslnre 1
was struek

l,v the presence of lar-e <iuantilies ot slnne. m the fields nM h

caused Lireat annovan.e to the farmers m ho distrut. Unc

fa iner who had carted them off the held ha. to car th.m

hark as his crop eamc to nothing on the field irom whul tlu

s;!!ne: were renioved. whilst a normal growth ot the s.rme kind

„f wheat in Ins iiei^dil.ca.nn.^' f.ekls wa. '>';'>"^^''^^,^;^ ,;'';,>.[;

was a drv one. and the relation ot the n.oisturc in tic two tie d.

s enarkal.lc. Ru,t ha.l luullv af, m ked the plan s in he

eld without the .tone. wlnUt lulle was observed m the ..the

t e s That the niten>.tv of an attack .T rust depends lar^^ely

n he resistne power .if the host ,,lant is certain, and also

referred to m a sentence h.v I'rot. Sorauer, in the 14.

ahreslK-ruht fur I'llan/ens, hut/, pp. -^64-265 raying --

:. The exi-erience that rust attacks do not shc^w

them-che. alwav> with the same intensity depends on llie

r-iive power .-.f the host plant. All observations point u

he. rection that a .cn.U.ion of weakness must l-Pre-U f..

the development of the fun-u^ mto an cpidcmie. \\e are not

ve^ m a . s ion to pre. iseh establish the factors <.f such con

Sic . f weakness, but we learn from already existm,

bi itions under what circumstances such woakenin^ comh

urns . -"reals can be brought ,,l>ont. .\s mcbc at.ons of them

^c^^^in n me .1 m,nn .^.s^^^ the vellow,>h discolouration of tlv

ointTcf lie u"vcs whuh ..re'verv distm.tly observed after

fr t o s ddc^n change of temperature, superabundance _r

Sfi icn y o w ter. or%ven the 'too sheltered position of the

s
1
I
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field. These factors probably muse a disturbance in the pover
of assimilation, under \vhi( h' the plints ex|icricn<e a shic ken-
ing or tenijiorary sto]). ..." 1 f li-ht and moisture and
necessary sunuiier hc.it enable the ijlanl to {jrow (luickly • nd
luxuriantly, the rust is arrested in its progress, or, as sunie
writers express it, "the ])lant outgrows the rust."

Xuiiierous obser\.Uions show an improvement or restoration
of tiie constitution of the pi, mis by mo ii.mic.il means, if tiicy
have grown to siuh .i depth tiia't the roots have reached
impenetrable clay or roc ks. in an on h.ird growing on London
clay, with about four feet of suit.ible top sfiil, voung apple and
[KM trees were planted, and thrive well, till siiddcnlv, one \ear,
a remarkable cii.mgc heramc noticeable. The leaves fell earlier
than usual, and the (piality ol the fruit w.is much imp.urcd.
though they ripened, lieav\ m.iiuiriiig was carried out m the
next few years, with some slight imprcjvemcnt, but after a short
period the trees were m as b.id :i st.ite as ever. When digging
up the trees it was found tint the nols iiad reaclied a tliuk
iied of ( la\- .111(1 ci.iild not penetr.ite it. In coiise(piencc no
food was absorbed, and the trees sullered from starvation.
The fruits were much blemished with pear and apple s ab.
The owner then iiad all tiie trees lifted, the roots cut, the
ground jiloughed, and the trec^ replanted. In a vear ir two
the trees had outgrown their disturbance and bore fruit as
good as ever.

.\ very similar case in cultivation of grapes came under mv
observation re'entl\-. I received in tiie first instance some
grapes which were very shrivelled m appearance. Several
fungi like ilidosporiinn. Jh'/r\li^. Aspcr^illifs. and a T:ihrr^
ailaria were present, but were not the cause of the condition
of the grapes. I ascertained that the vines were old plants, too
lieavilv crop|H"(l, and th;- roots had giown too low to benefii
from the usual top dressing as practised in vine borders. In
another nursery exactly the same occurred, the grapes -shrivelled
and various fungi grew on them. The gardener lifted the vines
and replanted thcni ne.ir the -surface, and now has a health'.'
crop. In this case of what use would spraving with fungic ides
have Ix-en ? Cl,ui<sporhni: :!t!o<Iu::i. /I'/rrfi^ cinrrci. etc,
have lieen reported as serious pests in graiv culture, lait hero
tliey were the result and n^t the ciiise of the iiialadv.
Some examples from the territory of forestry ' are worth

rec-ording. Some months agcv in Felirnarv— 1 received at the
laboratory a young larch tree, Ix'ing onc'of a large number
which had died from some cause or other. The tree was about
twelve years old, and had failctl in health the \car licfore. and

i 1

1

» i

!

.if
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died the vear it wns sent to me. On investigation I failed to

discover the prcseme .if :iiiy fnnj,nis, li.u tcrinin, i r cMerna

iniurv on tlu' ,\rt .ilui' • the 'ruiiiut riic iii.im mot, li(.\ve\cr,

U l)v the ilisioUmra
vas dead, and aii injiirv nuinilesini;.; it-<'

f the liark, 'lie caniin.il l.wor and the wnody tissues
tion o

rould lietraicd fnmi the mot iipwa

inv

foot

Tcl

above the d. 1-

rcU to the iiiaiii stem about

veil m the deia\eil tissues ii.

uini \v,is |)iresent. thou^-h the iiij r\- w.is iilaiiil) iiiarUcd.

Having thus asiertainc

the detav .f the

xl the seat <.t the innir>', 1 found thai

larc li
.1 was bv no lucaiis .i rare uaurreme in

trees A wet rot of larrli trees caused bv I ad drainage li.ul

been investigated prcviouslv, and as the syiiii>lnii's .1 the tree

a"-recd with th..se sub]e.t to recent inveslig,iti..ii, and those

recorded bv other writers, 1 came to the ..iiclusuai that the

larches had grown under unsuitable conditions, lo hirlher

investigate the caus,^ 1 paid a vi-it to the nlantatmn to ascertain

,f mv theorv could be conliru.ed on the siiot. In .\pril 1 visited

the j.laiilatiMii. 1 he forester in charge mfoniK-d iiie that tlic

trees on the wlide made a satisfactory growth m the hr^t year

onlv, though even then some were noticed t.. m.ikc I.etter

progress than others. A few had nd taken at .ill in tlu'

'rround The i.lantalic.n was situated on the slope ot a liil.

and extended about fifteen vards into the llat b..tt..m ot ,i

small vallev The hill side, 'oppcsile to the larc h plantation,

was planted with a mixed assortment of shrubs and trees a^

CrrU,,^. Fr.Lxiwn. /--^-.w, etc. The larch trees in the bottora

of the Nallev sh-wed plainlv a stunted unsalisl... tory growth,

and were in' a dvmg state everywhere. .Mongside the plant,,

ticn ran a covered dram, whu h had fallen m, and was ol iv

service whatever. The fdiage of the trees had net thci,

develcmed, but it was not difficult tc <liscover 'I"- /l'''''' •'";

dvm" trees U the shrivelled aj-pearance ..f the bark. On all

tlie cfead and'dving trees m the v.dlev the Ian h canker fungu-

was present, but none on the trees .m the slcpe of the hill, win. h

were quite healthv. On ex.imniation the -o,l was found very

unsuitable iux the growth c,f the larch. It consisted of a clayev

limestone comi'uund, and w,,s wet and eld. '1 he w-;iter .
..mm-

from the top of the hills c.,llected at the bottom of the valley.

and could not n.nv ..ft on a.count of the imperiect .Ir.u,,

I found no .anker fungus on iiorfectlv healthy trees, tlioir..

some of these showed plain me. ham. al uiiunes and wuun.. .

suiiposed to Ik- so necessary fcr the atta.k .d this fimgn-

Oi the c.ntrarv 1 f.ainds,.me benches .d the de.id tiv,-

covered with the fruits of the fungus extending in betwe.'n

still healthy trees, but no attack of the fungus on the hcaltin
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trees was observed. We jilainly learn from this cxjicrienre
that the Dasyscyplui icillkouimii i-s by no means a strict

I
parasite, makinfj use of cJecayinj,' tissues. Hut 1 am not alone

J m this view, A. Cieslar in " ( cntralblatt fiir das j^esanmitc
Forstwesen," 1904, 27 pp., s:iys :".... A larc h j,'ro\vm^'

1 hixuriant, under suit.iblc condilinns, suffers no daina},'e frnm

I
the fiint,'us {Diisyscyplui\, even if lert.nn (onditions f.uourin^

I the Kro^th of the funi,'iis .irt- presen. The de),'ree of ;l)c

I
damage by canker fundus depends hnrj,'ely on unscntablc con-

fditions under which the larch is ^rrown, and infection is due
i to a predisposition of the tissues of the l.irch. Tlie fun^nis

I
on the larch always ap|HMrs socdiidarily. The .luthor observes
that he found in the OlK-rsteicrmark 'a larj,'e heap cif lanli
branches, lying there for years, .nul whu h, through the weight

I
of the snow of many winters, had been nuicii ecu 1 pressed. In

t disturbing the heap he found in the middle of it verv large
fruits of the fungus on the dead twigs. Ihe moist air favoured
the growth of the fungus ( onsiderabl)-, and therefore the

"fungus comes into near relation to a saprophyte. ..." I

can confirm this observation, having often found in forests
:|Small dead twigs of larches on the groimd, with the fruits of

I
the fungus on them, but none on the trees. II. Marshall Ward,

lii) his book, "Diseases in Plants," igcn, |i. 15:!, refers to the
fnecessity of certain conditions l>eing present in a larch to
ffavour an attack with the larch fungus, saving: "

. . . Now
|the larch canker is also to lie found on' trees in their Alpine
|home, but there it does \tx\ little damage, and never becomes
:|cpidemic except in certain sheltered regions near lakes and
Jbther damp situations,

. . . In its mountain iioine the larch
loses its leaves in September, anrl remains (]iiiescent through

5|the intensely cold winter until Mav. Then comes the short
^spring and the rapid passage to summer, and the larch buds
iopcn with remarkable celerity, when lhe\- do liegin, />., when
Hhe rofiis are thoroughly awakened to activity. Hence the
Jender jieriod of young foliage is reduced to a' miiiimuiu. and
%ny agency which can only injure the \oung lea\es and shoots
%i the tender stage must do their work in a few da\s or the
Opportunity is gone, and the tree passes forthwith' into the
Inmmer state. ... In the plains, on 'he contra rv. the
larch begins to open at varying dates from March to Ma\-, and
puring the tardy spring encounters all kinds of vicissitu-
In the way of frost and cold winds, following on warm d
fhich has started the root action. ... It amounts to tl,

berefore, that in plains, the long continued ix-riod of foli.iticni

'Jllows insects, frost, winds, etc., some six weeks or two months

%

li s\
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in whuli lo injure

in tlie inoiuil.

the slowly spruulint; tender sliodis ;
wlicre.is

luM-ht-, they li;i\e only a fortnight or su m

vhuh to do siuli daiii.ii,'e

riic late l'rt)f. llarti^' lias observed the sail

other fiiiii,'!

c 'hrvsovi 11./

lie relate', that an mlci tion

lie r-ciuliarity of

if nines with

ihi.ti^. the pine leaf riwt, depeniU upon the de^re*

f the development whuli the Imds have

the s) ha of the funtrus .ire di-.

Ill iddlc .d M.

,
tt.uned at the tune

itrilnitfd. One finds in tlv,-

,th

shoots, U-sidcs those win

fiinL'Us distrilnites it>

every pme plantation, trees with youn^

V show just swrllitiK'- If ''"'

Ireadv m the liej^mini,' of May,

iilv the>o jiiiies wi 11

i)tS, u hllsl ,iler

ifeited which
proiiliiiL' tree-

reads- developeil

will reiii.iin iiiuiiunr

nth'

SiH^akniL' of (-/.'///./ puiit.'r.iunui. the s.iiiie author observe,

that in wet years, m whuh the tissues ..f the i;'-"-^ ';<• ;'''""

water, the new shoots of the |.ines ,,re p-,u-r,,lly ^'Hf- > > '

fun-'us. whilst m drv ve.ir, the niy.elnii.i in the l.raiulu^

develops only slowly, and the shoot, . on,e,,Mently reman,

'*"l->.!ni these various exaiui-les, we .-oii.e t- the r.m.lusion -.

That one and the same fundus iii.n- live sometimes .i^ i

parasite and sometimes .is a saprophyte ;

That funjii neeci for their devplo|'mcnt uHo -^ ^esero

cpidemi>- i-ertain tendencies withm a plant favourable

to their ''rowth

;

, , , , i„

That ..ur attention should he dire; led not only to le, a

the lifehistorv of a fun-us, and the methods r,. loeall;

combatting' .liseasos, but especi.dly to the ,nvest,aa >. n

and study of the factors wlii.li predisp..se a plant i.

take disease

;

, i . i;, •,i

,

That nnicU and luxuriant growth in a plant ind .
al, -

health and that the restoration of normal condition-

after a ix-riod of abnormal -rowth, is onouvjh to success

fnllv prevent a severe alLuk iiv a fundus.

In .-..nclusi.ni, 1 must refer to our present methods of com

bU n.r liseases of plants Dr Maudslcy says, in his excellcn

e^re^rred to above : "Think for a moment of vWk,

^ned when medicine blindly attacked ->-f^^^;
si-'ht

•• Let us recall the dama-e hr.n.tiht abon b ns n,

f n 'icides to combat fun^,n.s diseases. Often the att.jck sec
-

cl ccl ed when after a while the dise.ise. with increased sever, -.

r p dl l.nis even plants which had Ix-en spraved for the s, .

f preventK.n onlv Is ,t likely that a repeated spraving of ,,•

• pffe t «:s in the nurserv attacked \.y Iu.u.uU,un wonl,

effectuallv have erndicated the disease ': Or a like treatn.e,,

(3)

(4^'
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ihv Muc-,, the l.ir.lu's, vh- U It n..i pl.nulv ~I„,\m. lli^it .,

plant Krowii in t^uud s.nl, |,ur- .nr. ,i,i(i ,,tlR-r miU.iI.Io ,,,nd,
tion. t.ikc-, IK, discasr, e\en tlmuj,-!. ...nsiaiulv surmuiulcd l,v
all kinds ,,f tlanucnais -cnns :- And ,,n ttic ..tlior hand ,1
ior,,vors fn.Mi an altark. when M.nditn^n. h.nc set m favonralil,
t" Uu- i^HAMh n| lun-i, ,1, ., . ,1 ,,. n.ilnr.il and ho,, i.h\ cndi
Ii-n. h^vr iMvn r.-.t,,rrd SlnaiM u,, ,!uTor,,n', .n
|,h,vl..|,:,lhol,,.-v „,,, ,..,., Mi-h ,,> ,1 prnnip. nditm,, tho
liyiu.ihtsi-. "A-v/., /./,„/,,. ,W ^..A . ,•/',/, ,/./r,/,, /;,////. //,
./;//<;• :.///,/' //., 1,1,1/!/, 11, ni.r ,./ /,,///' /// ,, /</,„// /, ,Mv/,n-,/
A'v.-v/// ,;// :iiiii<i/iir.il ,o„.tiluii. frr./i^f. .1,1^ t';'i,: i„ /,,/,
!s,:.,sc..,wl llu- .>7/,-,v.>- ,./ «,v, A i^rofdaxi. uUl //,•,,;;//,•,/ ;7w/,-
/;/ //'( >/,;rr.i.u- <>t pl,,nl ,/iu- ,u--."

WhtMi will plant pathologists learn the less,,,, that the
iiiediral profession has now sl,,wlv, hut surelv learnt, ni re -ard
10 I ubcrrulosis

' This wMild he the first step forward rrom
the science of phytopatholog\' to llic art of plant liy.rir,ic
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