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IHTRODUCT LON

in the United Stotes, *Uipledis disease', csused by ilplodls zese
(Schw.) Lev., is one of the most prevslent diseuses of dent corm. The
¢orn belt {rom hebresks easiwerd seems to offer conditions best suited
to ite develogment, but it hes been reported as far soutl ss Ylorids
and Texam, and has occasionslly veen observed in the Facific Morthwest.
For the ye:r 1588, the estimsted snnual reduction in yield from L. gese
in {llinois alone, was 0,777,000 bushels or twelve per cent. Dluring
this same period s less of 102,000 bustels or 0.5 per cent was reported
for Msryland (54).

tibiplodia disease’, though non-systesnde, con under optizum growth
comditions, stiack practicelly every portion of tlbe maturing corn plant.
it slso assuaes the Jform of & seedling bligit, The most evideni znd de-
structive form of the 'Uiplodia disesse’ 1s the nolding or rotting of
the ears. oot rot alse is uite prevalent and desitructive. iReddish
or purplish spols of varying siee scd shape on tie leafl wiecth sre
caused in part vy tiis funyus. 4 less evident, but distructive form
£ injury Jdue to U. gese resuwlts from its attaeck uoom stalk tissue
of the maturing corn plent. Trois stalk rot reduces the yield through
premature death anc frequertly casuses lodging of the plant.

Tre prineipal method of stalk infection secording to ‘urrell (8)
is a8 followa:

Prior to flovering, the li vies of the lesf sheath c¢lscp the stalk
very tightly. &«fter the flowers hsve zstures and stalk elongation
has cessed, the zction of the wind on the lesves causes tre ligules to

loogen and expose the shesth cavity, ibus making It possible for masses



of pollen together with such spores &5 may be present Iin the air, teo
eollect bere, This maes of moist pollen forss an excellent merium
for fungus grovwth sl from this source of inoculum hyshse invade the
stalk tissue.

The principsl methed by whiek the pathogen ila carried over winter
is undoubtedly in either tie vepeistive or fruiting condition on old
stalks or disesrded surs. Lt bas been shown, however, that the fungus
can grow in ordivary field soll econtsining orgemic matier, so it is

possible that it csp live im zell in & purely ssprophytie smamner, inde—
pendent of old bost reseins. ¥ind is elieved to be the principel
agent in disseminstion of the spores.

be gese in en asctive leeder and is reporied to  roduce numerous
engyses Ly whichk 1t digests the comstituvents of ihe ost tissuve that
it permeates. Lurrell (8) states, "....utillszstion of cellulose by the
fungus is of partieulsr intersst, ss the penetrstion &nd jrowih in the
plallk and wmeskening of the nodes wre thus wsore readily understood®.

wenaures for contrel of i, gese bhuve in the pest, veent sandts-
tion, crop rotailon, care in curleg and storing the nervesied erop,
seed disinfectlan, ard cxre in the selection, storing snd testing of
secd corn. Jin more recent years, with the sdvent of rybrid corn, &
aore effective contrsl has Leen intreduced: the breeding and selec—
tion of L. geag resistant irbred linss of dent corn conbined with sube

seguent hybridiration and testing for resistance of the hkybvrids.



EATERLALS Ahl Lol lbs

in order to grow corn under conditions of comtrolled nutritiom,
twelve nutrient solution itanks, similsr to those used vy Shear (42)
wore constructed. These tunks were made of 24 gsuge galvenized iron,
bound vith one ipeh angle iron and messured approximately Oxdx$ Iinches.
ihe capacity of the tanks was approximately 270 liters. 7Tops for the
tanks were consiructed of cue inch pine srelving. Ssskets, measuring
4x4x% inches were mace from 1/4 inch sesh galvanigzed wire and fasilened
belew openings in the wooden tops. Each tank acconodated itwelve plants.
(Fig.l}

#11 galvenizec metzl surfac: s exposed to solutions in the tanks
were coated with pure asphalt te prevent zine toxicity.

The solutions were serazted by means of a szall peint sprsyer air
conpressor, for thirty minutes st intervals of two hours. 4&n electric
time clock provided sutomastic contrel. 4 half inch black iron pipe
iine to eack ienk and an 'serator®, consisting of & 55 ineb length of
blsck iron pipe, drilled st eight places with 1/£2 to 1/64 ineh beles,
capped #t one end, and vitk an elbow and 14 inek length of pipe st the
other, completed the «erstion system. Hubber yarden hose was ubilized
as connection betweesn air line and 'merator’.

& mesng of supplying iron sclution $o the tanks at & uniform rate
throughout the day wes cevised by the auwthor. &n sutomstic dispatcher
{Plate 5%}, consistiong of a8 separstory funpel with & ground glass velve
st the top as well as the botlom, weas operated by means of an electro-

megnet y, through the air compressor time clock. The two valves were



conoected by a lever srn in such & way that vhen one wes closed Lhe
otlwr wug open. lhug, when the eleciro-nsgnel operzted, ihe vilve &t
the bottom of the separstory fumnel c¢loses, and the vilve at the top
opened. 1his adjustment enabled the sclution from the suprle volile
te flow into the sepsretory funmel until full. 4n zir vent tube,
runriing above ile supuly bottle provided for the escipe of alr in the
separastory funnel. At the end of the thirty mirute peried, s the
current was cut off, thre elociro-magnel dropped beck Lo its eriginal
position, opening tle lower velve and closing the upuser. & glasg
tubing plpe line supplied each tank with iron seluvtion as it cume from
the dispatching separstory furnel. The individusl low to each tank
was regulated to a wiform drep by weans of screw clamps.

4 solution level indlcator for esch tank wag msde of & cork float
attached 1o & stiff rod whick reas up through a hole in the tank top,
past & marvker. This indicator made 1ifting of the tops unnecesssry.

in ihe greenhouse, supylementsary lishts were used. Une 75 walt
bulk in & fourdeen inch reilector for esch tank wis sufliclent for
norsal growth and flowering. The helzrt of oulb above the tank wus
Csd justable. dp electiric time cloek operzted the lighis to give daily,
ihe eguivelent of {ifteen hours of 1ight.

# red cellophsne covered wooden frame, lar e ercouzh t¢o secomodate
full srown plants permitiec Lhe srowirg of corn plants under light
conditions where &ll wave lern,tbs shorter ithan aporexismately 529 my
vere eliminated. This frame hac an sir vent st the tor ard & door in
the side to fecilitste zudition of water and chemicals to the tank,

{ilete B o)



wvepninaled seeds were planted in the tsnke to insure & uniform stand.
Tre seeds were itresier wilth Sexsesan Jre snd placed gt two ineh intervals

[

o & plece of closely woven c¢loth. The cleth snd sesds vere placed

onn wel steriliszed sand snd covered to 2 depth of sboul ope hall inmch
with sund. %ien the coleecptile length wes spuroximeilely one inch, the
eloth wes 1ifted out of the s:nd znd the seedlings ecarefully removed
from the cloth. This procedvre reduce: the root halr damare 1o s
minimum. The plants showed very few efTecis ol Lramsplanting.

The wire baskets of the tank tous were filled to the level of the
solution with sterilises pea-size jravel. Uvwo seedlings were planted
in ezch basket, in zueh 2 manner ithat thelr reots dlipgsed into the solu~
tion, but the seed ilself was above iie sclution. 4z the plambs grow,
gravel was filled iln around them te provide support. Yhen it tecsne
evident thel ike plsnis vere well evtablisbes they were tilrnned to one
pleont per basket.

“olutiens used in ithe tanks curing the sumrer of 1940 zre presented

[

in Tasole L. 41i tunks recelves & wiform sdoitlion of U.28 p.p.n. esch
of worop ss voric sckd ligus o and navgunece % mengacous suiphale
(ERSugeRiipUle & cally advltion of Us.E pepems of ilron as ferric citrate
(leCylkgun) wus adied to each phosphorus deficient tamk. The remaining
tanks each recelved & dsily zddition of 1 pepeme of iron as lerric
citrzte. The p+ of Lhe solutions was meintzined between 5.0 and 5.5,
Tiere were four piants from each of ithree seed sources Lo a tunk.

Tanks 1 to ¢ inclusive conteine! plants chosen on tle basis of their
relstive sugceptibility to L. gzese stalk rot ss ‘nolested in an illinois
wireo rephed report. (80) ihrese vere : susreptible—id x 4-3, falrly

susceptible--ui x 80, and resistent iy x H8-~11l. Tanmks 7 to 12 inclusive
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contsined Dlants of each of three inbred strszins chosen on & correspond—
ing vasis. (20) Thesc were: susceptinle--i4, fairly susceptible--i0,
apgd resistonle—d -

The ssme set of six trestments was epslied to both crosses wnd
inbred strains.

Tapks 1 and 7 bad the fuvll nutrleni solutien end were considered
aw check tunks, vecause they received no sdoitionsl tresbwment.

Tanks 2 and 8 received & solubion defleient in nitrogen.

Tanks & end § received & solution deficient In phosphorvs.

Tanks 4 and 10 regeived s solution deficient in polessiusn.
Tanks 5 and 11 received a full nutrient solutlon, sno the plants
were kept cli.ped back to two-ihirds their nornel lesl areds.

Tanks & apd 12 received & fell nutrlernt solution and the eors
bagies to prevent kernel formation.

Solutions in the tanks vere chav;ed ithree times during the svrow-
ing sesson at suck times &3 were reguired for best plant growth. Une
ralf the plants in each tank were inoculated with & single spore isola—
tion strain of Y. geae (Lz 9) two weeks (4ug.d) after flowering, and
readings mede twenty nine days later (Sept.l).

For the winter of 1e40-41 5ix itanks were sel up ip the greenhoust.
Three twnks were planted to single ecrosses: H4 x 4=, ot x %0 and

Ey x 83«11, 7The resmsining Lhree tenks were planted to three (% lines

in the 1940 field ino-ulations. These lines were designaled ss L1, L2
and 1B.
Attempls were wade to slter the csrbobydrite content of the stalk.

ihe & lines were groen st low, normal and bhigh nitrogen levels in
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TaBLE L

Copstitution of soiutioms user in study of the effects of nutrition on
the reaction of cern to Lipledis zeee for the summer of 1%40. (17)

Ll e mELOY f_g P oedhe
Salt soluticn Ca Hg A B L & g
»eyr tank s, Bl

higeoy, 145 21 50
RE % @ 286 482 50
MJK% 5335 }»% 44
262 Paid 31
aig (ﬁ‘%% }g 1c8 13 11
ai‘.ga%u!ﬁ 1510 (*1e] &8
Totals 48 &6 i4¢ 158 & 51 S0
Lar Nitropen
HE ?3‘“&«% 148 21 50
Calidg )o 68 10 7
Laﬂla 218 -3
1\&4‘2‘« &'4 &7 128 ﬁl
Mgw;, 570 33 44
Biigs 152 77
Totals 4% 3 144 14 7 =5 £0
ilg0g 27 ¢ 10
Caliivs lp G 42 80
m% 355 125 4a
@.ﬁ 62 ) 51
ady i;.i.k;:, 13 108 13 i1
HigiOg 1510 68 68
B Mg 3% PX i
Totals 42 B 144 158 5 303 ic
Low Fatessiwe
Biigitig 11 L& 4
Galaig g 286 ez 30
Balie 855 44
mgﬁ'a-.ag 262 % %1
AL YE 108 1% i1
h\h@ i % 151.0 63 68
iﬁ&zi‘f P, F 1E0 4@

Totals 42 36 1.6 158 68 51 50
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tanks 7, B and Y respectively. The single crosses were grown at high

nitro.en (tapk 1U) and normel nitrogen levels (tanks 11 and 12).

Toank 12 wes fitted with tte previcusly mentloned red cellophane chamber.
ine kalf of the planis in each tank were inoculated with . zese

strain F-1 two weeks after flowering, and readings were made three

weeks later.

Solutions used in the yPeenhouse {Table I1) were suggesied by
Ir. do Y. Sayre, Ueb.L.h., Ohio Agrieultursl Bxperiment Station,
Hooster, Vhieo. In addition to the selts mentioped in the szbove table,
horen, manganese and iron were sdded at twice the rate used in ithe
susmer of 1540,

In the swmer of 1941, some of the treatments cerried on in tanks
the .revious summer vere repeated under {field conditions. Une hundred
plants of each of two ipbred lines, ¥ and L5, were plantec in the field

corn nursery. iwenty plants of each line were bag ed 1o prevent the
formation of kernels. TIwenty piants, 2t the time of flowering, were
elipped bo twoe thirds their lesi srea. Twenty plants vere uarked as
cheeks and received no trestzent. At & different locatlion these some

lires were planted wnder conditions of kigh nitrogen, ivo top dressings
af Chilean nitrste being adied during the eurly growth of trle plants.
411 plents were inoculsted with &. gese, Strain r-l, two wesks ulter
fiowering. Hezdings were wmade thres wecks later.

Ten single spore isolations of L. gese teken from 8 neturslly
infected corn stslk, wcre made snd tested in the fleld in 1856%. Llue,
probonly te unfaversble environmentnl conditions for the _rowth of
the orgenisum, no perceptivle difference ir virulence wig cbserved,

the infection belng confined in most cases, to the incculaled irternode.
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Thoth 1l

Constitution of selutioces used in stuvdy «f the eflects of nutrition
under greenhouse conditions on the reaciion of corn to iiplodia
gope for the winter of 1640-41, (38)

Hi. molar Laipkis
Sall solution s g ¥ & H g & Ll Ag
per tank b Ntlg
wisldy 1298 138 &7
{;’a(ﬁfﬁ‘t’% lp 1500 1ug 158
162 48 215 227 5 we 22
sliphg 180 27 22
B . 1298 158 1o8
Lallily g 250 28 27
Calle ieab 244 L ¥d)
wﬁg% B3 G 48 ©d
niig By ot 2 %
Totals z82 48 218 30 5 we 22 584
i ?k“u& 180 27 44
KR i2es 138 ieg
Ca{hig)g 1659 287 201
Kahiyg 7685 Bug 533
bpblg SEG 48 4
Totals 289 43 21§ 608 10 o4 22 leB ©585
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Corgsequently, & strain, &. gese <=1, hiykly pathog nic under enviroon-
mentel conditiers st the lows észricultural Experiment Station was
ontained by br, L. €. Kent. This check straim, #. gesg I~l, under
Harylsnd corsiitions for tre yvesrs 1840 and 1641 has oroven to be no
more pathogenic than those isclated locally.

Cultures of tie vericus strains of L. geag were naintained on
potato=-dextrose sgar and for the production of gpores trensierred to
dilute corn mesl extrasct agar. our te five wezks were reguired for
the productlion of spores.

The plants »sre lnocnlated spproximetely two wmeeks alter the
time of fiowering by introducing 2 spore suspension into the middle
of the interncie by meang of a modified inocuvlating needle. The
modified inoeculsting needle consisted of a four ineh lensth of swall

brass tube, 3/%2 of an irch outside diameler, closed and driwn to &
poirt at one end, with a hole cut just back of the point, snd a snmall
rubber bulb at the other end. A puncturing needle was nade Ly drive
ing 5 firishing nail through & L"x){"x1" plece of wood and filing
the nail to 2 sherp point. & bole was Tirst made with the punctur-
ing neecdle, teld in the palm of the Land, and then s drop of incewluw
was introduced in the stalk by inserting the inoculating needle and
pressing the rubber bulbe.

hgadinge of infection vere wmade three weeks aftier lrnoculation.
Tre stalks were split and the discolorstion and rotting of the tissue
causer 7y the orpanise was recorded in number of internoiss passed.
(rlate &)

Liplodis zeae wes reisolated snd pletec out from srtifieially

infected material siter surface sterilization of the sitalk {issue

witlh a satursted solution of calelium hypoehloraste. iress of suspected



le

seeoncary invasion by other or.enisus were surface sterilised and lie
orcanisgm isolated D1 oall cuses the spresc of L. zo8e wnd restricbed
Yo the diseciored &resa.
btelk tissue for sectioning was fized in Relly's nlxturs far
twenty-Tour hours, £ change 4o frash solublon belng ma e once during
tris period., The fixes material was then washed in runniag waler for
teenty~four hours and r™up t:rough the ethyl aiehisl-butyl sloohel series
and finally imbecded in Tissuematb.
Felly's mixture has the following scomposition:
Stock solution
Fotansiuy lohromBidescessseensvsonsccrscssscennolsld Hle

A&f‘@lﬁlm ijiﬂ}'?;@ri&ieaoctm‘l!c.o:nc..ﬂ'atnctn‘ao!.Sbg g@ﬂq

B e csnvsooasaraansesssnsnsnvrssenancrevneess il O,
£t the time of using, ¢ co. of ithe stock soluvbion is

rixed witn 1 cc. of neutraligec formalin. (GJ

ceetions of fifteen to trenty g/ iv tltickness wers mede on &
rotery sicrotose. The shundent sclerenciyrs tis ue ol the pature
corn stalk mude sectioning diffiondt. & $riple staln of szaflranin,
gemtian viclet, snd erange ™i" wus found to be the most ssbisfoctory
for strining the fongus hyshee within 4le sialk tisvues. Vital staine
ing of the hyphie in the Ziving tispue wves slso ueed. aeulrel red
wos fouvnd to be the most ssiisfactory for this type of staining.

Frotaaierographs of L. gesp kyphae within the plant cells were
made with € ulrment invoelving the uwse 97 8 24 ¥ ¥4 inch Urallex
CERBTH «

To study the possibility thal subsiances, toxie to the fungus,

skt be present ir the stelk tissue of resistent plante, two inbred

lines of dent corn were melscted: one, 84, rescriecly resistant, (20)

#nd the other, LT, svn 5 indrec line selectes in 1840 Ivox the dent



corn purgery for susceptibiliity to D. zeag stelk rot. Thess twe figld
grovn liunes were trestbec ldenilcally sg follows:

i. The luser {our nodes and interncdis of tie stalk vrre selected,
wiped c¢lean snd cub inlo ervss-~scellioneld plsces suvout ne-fovrtl of an
izmeh thick. QbLis ssterisl wis imsedistely plsced in g covntiziner immersed
in & freesing wixiure ol eoild cexvon dioxide snd absolute vleohnl.

£iter the material hao completely Iromen 1t wos &llomed to thaw,
imgealalely slier thewing b @as ruo througdh e smell food prinder and
then placed in « Larver laboratery press (Fig. 8). & pressure of 16,000
pounds pel* sguaere ineh wis mainbained Tor & period of three minvtes.
ihe expresse: ssy %z collectes and kept Irozen until used.

Lpon thawing, the ssy wes diluted witl an egual asount of dige
Pliled water, and 2 wodified Ugepek's sclution was made, using this
dilutee sap. ihis solutlion wes first filtered through sn astestos
sucticn filter snd them through & sterile ferkfeld filter. The zolu~
tion wes then Lransferres with sierile 285 =1. pipetis into four sterile
250 mi. erlenmeyer ‘lasks. The flasks were iroculsted with & culture
of ke goue strain ¥-l, which had Leen grown o corn mes) extract sgar.
£ unifora incevium for esch flask war ¢btalmed by plugsicg cut the
ingewlum frowm the caxe sector of tre enlture with & sterilized cerk
vorer. The cultures were kept st 8 tempersiure of approximstely 30%.

2. The lower four nodes and internodes of the stelks were selected,
wiped cleen snd oui st the interncde into lengths. These pleces were
weighed and placed in an electriec oven at B5%. When dry they were
weligihed and then ground in a %iley Hill. idistilles water was added
to the ground maleriel te bying it up ito the original green weight.
This material was then dilvide: into four 25 w»l. samples and avioclaved

st Tiftewn pounds pressure for twenty minutes.



apen ool tho semgeeE were invuilaced welicruly viin inoculum
telken frow the same secltor ou nie culiure.

5. ihe lower four nodes «nd internodes ol the sislk vere selected ,
wiped clesn snd weiihed. ihe samples were o en cut inio one-fourth
inch cross=-sectiondl pieces and lmme.lstely greund in & saesll (ood
grinder and extractec im & Lerver lsuoralery press al & :ydrawilc
pressure of 10,000 pounds per sylbre inci, malnteined ior wiree winutes.

Tie cxpressed &, wes goldecsved and lumeulaiely Slvideo intoe Lwe
eyusl portions, Yo sud Su. vample be wues wrowgul Yo & poll ae Quloxly
&8 ye&siﬁia LiL8EF @ALTHCLLON. wéLp e v Wed gulekly frowen 1o & alle
ture of solid cerben dioxide and susoluie alconol.

Sample ba woe Jdilubed witk an equal awount of clstililen wvaler.
hutrients were sdded 1o make Lsepek's sger and JTour 28dd. ssaples of
the wedis were sleriilsed al {ifteen pouwnus pres.wre for twenly msinutes.
lhese sumples were then poured Into sterile petri disies, cooled, end
inccuiated wibty wniform ssmples of ioovowlus ootalre. Ifros Lhe wsme
sgebor of the cultuvre. Lhese culiures we.e malnbeined &t & (espera-
ture. of approximately 0%,

bample S0 was thawed and dilubed with an eyusl Bucunt of dis-
tilled water. Futrients to wnke Lzepes’s soluticln were acds: and the
sodution Lillered tirough &n ssteslos suclion Tilter and tren thruough
s sterile Jerkfeld filter. Four sauples were drawn in sterile 25 ml.,
pipetts s trsnsferred to sterile RS0 wl. Briemmeyer {lssks. The
Tissks were Lhen inceulaied with uniiorm sss.les of inoculum cbteined
from the sase gsector of the culture. The cultures were waintained at

& temperiture of spproxisately 0%,
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#lant yrowth in the tarks for the summer of 1940 was sstisiactory.
The cheek plante of the sipgle cross series were, te all appesrances,
normal. ool sised, well developed ears were foramec., ber lormation in
ithe inbred series was nol so good as it wee under fleld conditions.

rlants in the nitrogen deficient tanws, 2 and 8, gave the charae—
teristle ritrogen deliclency syaptons, interveinal yellawing fellowed
by & geweral iigiter, yellowish=green cocloraiion. Tre maturing lower
lesves becaze 'fired', bhaving & brown, dried up appearince. Ihe silk-
ing date wes delsyed from one snd cne half to two weeks &8 com.ered
to the check planis i the single cross series. Lhe roots were thincer
than the clecks and took on & wrownls: eream colerstion.

vlants in the low Jlosglorus tanke, 2 end b, showed siriking
differences in thelr chesphorus reguiresemts. VI the single crosses
B4 x 4=3 wag the first Lo slow ul ogprorus def . cleney cymptona, the
symptons being guite severe before iy x $8-l1 stowed any deflliclency
symptons &t &ll. &lthovgh intermediate in its phosplorus reyulrements,
L x BU more nesrly sp.roacked B4 x 4-3 than by x $86-11 in this res-
pects %he inuvrec lines showeu phosphorus deficiemey symptoms mueh
later then did the single crosses. 7The relatire phosprhorus reguire-
ments of the inbred lines were: Hd——!iglest, $5-1ll--intermediate,
but approsching those of K4, and U0 loweat.

frosphorus deficiency syuptoms were s:s followss int:rveinal
neerctic spots osccurred on the les!; cost abundently from the tip to
z wildway polnt on the blade. These necrotic sress veried frow 1/52

te 1/8 inches across, according to tieir relstive -wmiurity and Jegree



of deriecisuey. These purplish mergines wreus were oblong snd ran
perzllel te the vein. 1he eptire leai mar, in aleo took on & pure
piish eoleorstion, the extent of whieb invrvased with the severity of
tre ceficiencgy. lder lesves vere the first to show tizae sy toms.
The wrole plant wes plunted. boots of the phosphorus deficiont leants
were purplish in eolsr and vere fewer in number than trose of ithw
creck plants. Silking ocdurred {rom two Lo three wesks lster than
o toe clecks.

dlante ir the defieient potasszliun tapks, 4 and 10, prevavly re-
celved Yoo severe & Jefielency solution, for tre plenic becsme Iine
Tected wit! a root rot and died premaiurely. Liflerences in potassiom
reguiresents were in evidence. The firsi to show deliclency syeptors
wes GO x $0, Uy ¥ BP=-11 wasr the pewt and B4 x 48, the last, belng
two weeks later btran 6 x $0 in showing thene sywpio 8. it is inter-
esting %o note that W8 x 4~8 wap the IMirst to show phegrhorpe feficiency
sysptoms wrile 1t was the last to slow potessive deilicliency syumptons.
Y the inbred lirveg, B4-11 wez the Mlrel Lo siteow potsseiuws deliciency
synptons. The lest was L. otessiur deficienty ie indiested vy the
dying of the tissue in the lesf merpineg, slsriing st the tip @wd pro-
rregoiye toward the bese. The entire tiz of the lewl Leccres bhrowvn-
ish, wrinkled gsno [lirally ¢ies. The clder lesves zre the [irst to show
these synplons

The clipoing of the leaves in tank S snd 11 wes 5 little too
e -ere, or war bgun too fixr in advanee of floeering, for tle errs
feiles to develope norzslly.

Lordensed inocculation datle of tle 1940 tark experimeri is pre-

gented in Table Lii. In esch caze, comparizon is made wild the



inceulated plants of the full putrient sclution tunks, 1 or 7, snd
expressec as, more susceptible, more resistant, or the ssme degree
of infectic~ as the check plants. Uats sre presented in this manner
to facllitate comparisen with the resulis of Shear {42) end lolbert,
Foppe und Smith (16).

Frotographs of the split stalks {rom each tank are shown in
Flstes 7 to lv. The stzlk to the left in each group ol three is zn
uninoculate: stalk from that group and is to be consideresd s check
for that trestment. Secondary inrasion sod irsscl injury is evident
in gsome of the stezlks. Isclation of erganisss within similzr stalk
tissve confirres the nresence ol socondsyy invasion in aress ¢f susw
peatss secondary invegion.

in gernersl, under conditicrs of <Jeficient sveilahle nitregen or
phosuhorug, the plants were more resistant to the spresd of L. zege
than vhen groen under conditionms of full nutrlent. This obmervation
is in sgreement vwith Shear's finding. (42)

inder conditions of partisl defeolistion for the 1940 tank experi-
zept the plants were in general more resistant to L. gesg than the
check plants. 7This obsorvation is nol in sgreement with holbert,
boppe snd Smith (16), but mey have been due to poor ear formation.
Foor sar formation probzbly offset the effect of reduced lezf area
on the relative amount of carbohydrate in the stalk

frevention ol ear formation, ternks € and 12, iy grner:l increased
tre relative resistance to the apread of k. geze in the stalk tissue.
This observation is in sgreement with the Findings of holbert, hoppe
and OHmith. (16

Flant growih of single crosses in the  reenhouze tank experisent
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for the winter of 154041 was pormal with exception of the lormation
of nuserous rudimentary ears. Inoculation »ith L. zese resuvlted in
practicelly po infection. Flates 13 to 20 ghow tre extent of this
i-fection. 7The stalk at the lefTt, designated by a wite det, is a
check stelk for that teank and was inoculated only with stsrile woter.
Tenk 10, reeceiving & high nltregen selution, showed very sligit spresd
of Jisesse withkin the stslk. Tauk 11, receiving a normsl sup.ly
of nitrogen aiso showed practieally rno infection aftey irnceunlntion.
Tank 12, under lighl conditions where approwimately sll wave lengths shor—
ter than 52¢ pm were eliminsted, likewise showed no infection.
The inbre: lines shower practiecally wo infection in both the nore
@al and low nitrogen tanks. The hig: nitro.en tenk, howe.er, ga&ve
wore lnoication of infecbion. FPlants of inbred lime L1 were infected
for one and ene hslf interncdes. &#11 plants of tris line, ilncluding
tre check plenits vwere dend when harvestel. dne plant of icbred lin
L2 was rotted snd diseclored to tiree internodes and the other plant
to two Lrternodes. osoth inccuistec lents were dead while the cheek
plants still retainec Lleir green coloration. une plant of the inbred
line 1% bhad one internode diseslored while the other plant haed two
irtrroodes discolored. Jne check plant wrs in good condition while
the other showed rogt and stalk rot.
voncensed date on the results of field inoeulation of plants
subjectes to previously mentioned trestzente is presenied in Table L1V,
ire susceptivle inored line L¥ responded in & grester degree to
treatzent desizned to influence its relative susceptibility tien did
the line 84. frevention of esr formstion resulied iv lneressed resis—

tance to spread of L. zese within the plant, Heduection of ies! ares
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tended to increase the susceptibility of inbred lire L3 to L. Z@2@.
The susceptibility of %4 was unchanged vhen grosn under condi-
tions of reduced lesf sres. & high rate of nitrogen appliecation had
no effeect or the relative susceptibility to L. gesg in either line,
The sessons of 1986, 1940 and 1841 for Barylend huve appsrently
not been sntirely favorable te the development of L. gepe -8 compared

to the reported degree of infeetion in the corn belt.

PAHLE 1Y

bipledis zeae inoculation readings of itwo inbred lines
subjectec to vorisus trestments in the {ield corn
nursery for the sunmer of 1841

averasyge munber of internodes invaded

Treatoent
inbred line K4 inbred line I$

no trestment-
check plants 1 /4
Frevention of
ear formation 7/8 1/8
Fartial
defolistion b 1
Eigh

nitrogen level 1 3/4



flegults obtained from the plant extracilon exierisenl are sigwn
in flete 5. In esch picture H4 is on the left and inbfed line U8 on
the right. in every ease bui one, L. gese pgrev profusely.

apatonical studiss of stalk tissue grown under verises conditions
of pubtriticon end trestment suzyest that sechanieal barriers withidn tie
stalk tissus were not lnstrumental ln tringing sbout resistance to
Yo zg2g, Hypuse secned to enter the ecellular and intercellular spaces
8t will, and gawve no indiestion tlet mechanlesl pressure wez exeried,
Flate 4 shows four photorderographe of L. gese bophee within dent corn
gralk vissue. late 44 shows Lyphae within an intercellulsr spsce
of parenciyws tissue. lste 44 ghows hyphae ppesing threugk 2 seive
tune cell wall. Flate 4l srows 8 charncteristic conatriction of the
byphse st the middle lawells as the rrpha pseses froz ore selepenchymie
tous eell to snolier. & peneral view of L. gege hrphere within &

parenchymetous cell isg shown in Flate 40,
FLECLEE 2O

It is penerally sgreecd thet resistance to L. gape c¢en be esteb-
lisied in Inbred lines of dent corn, throupt breeding snd selection for
reaisty ce (15,4%,44,45;, Snith, Loppe and Holbert (44) have presented
evidence of the positive influence of inbreds on hybrid resetien to
L. zezs. They present an instance where resistince was manifested by
ope hytrdd involving a highly resistent, snd & very suscepllble inbred,
irdicating a deninance of resistance 1n this eross,

& rapid smd convenlent iroculation tecrnigue, consisting of needle
puncture injection of tie lower internode with & pyenidiospore suspen~

sion of 8 pure culture of 1. gess, wes eveloped by Ymith, hoppe and
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salvert 4é). This ivoculstlon appreschesr natural infection.

desistance of one set of (issuve of {he corn plent to L. ze8e
does nol necessel.ly insure reslstsnce of cther parts of the sune
planbe soreover, coenditlons that predispose stalk tlessues Lo invesion
Ly e EZeag ana Lrose tbel predispose the ear and jrein to inveslon by
the fungus ere not always the same (1l6).

Ly weans of artificisl incculatiun, Foluert, Loppe apd Saith (18)
came to the following ecopclusions concerning conditiong affecting the
relatlive suseceptibility of demt corn to L. zeaes

le Vhen sraln sst wos prevented the staik Lissue was invided less
rapidly and to & less extent.

2. %“hen lerf srea rzs reduced during the latter helfl of Avpust
either uy sriificial defollation (25-83 per cent of the lsel sres re-
moved) or from nstursl causes such as bacterial leaf bligit or an
atiack of second orood chineh bugs, the stelk tissue was invaded more
rapidly end to & grester extent.

$. artificial or natural chilling snd freeging temperstures in-
cresse’ the rate and exlent of grtalk tissue invasion.

in esch case clted, incresasec susceptlibility of tbhe stalk tisaue
to the fungus is ussocisted with conditiors tiat involve & reduction
of ithe carbobydrste reserve of iLhe plants, and conversely, inereassed
resistance is sezocisted with eoncditions thet involve an incresse in
the carvohydrate reserve of the plaat.

Shear (42) found that tie extent of infecticn of dent corn with
ke geae is influenced markedly Ly weriations in the nutrition of ithe
corn plart. Flants groen with a8 limited suiply of nitrogen or plos-
phorus were more resistant than planis receliving & normal supply of

nutrient. These results tend to support the tleory advences by Lolbert,



woppe and Smitd (16), that resistsnce to L. zese stalk rot is corre-
lated with a ligh concentretion of reserve corbohydrste in the stalk
of the dent corn plant.

e b was Geolded at bhe start of

‘2 LR e Tl B T il i‘m i
Bl % L b daad & Gl & w.& L5

this investigation thet it would be well t¢ consider tie problem of
corn stalk resistance to L. gepe, first, from an anstownlical standpoint.
‘aristions in the smount of mechanieal tlssve, tiickness ol cell wall,
sizge of intercelliular spaces, ete. could econceivably be responsible,
&t ilesst in part, for verisbione in resistance.

it is well known that environsentsl conditions govern to a8 cer-
tain extent ihe anstomiesl composition of the plert. Rolbert, toppe
ané Smitk (1€) state, ",...comparisons between striins on arn aretosical
busis are reliable ornly when the strsins have been grown under prac-—
tically identiczl conditions®.

ihe mutrient supply bas & very definite influence on the plant.
ibe lack oi ern element in & oulrient solevtian maey induce early uaturity
sl senescence, while its presence in excesr may delsy maturity and
senescence (24). ke effect of the relziive supply of en element is
net only rellected in the plent as & whele bul slso in the [iner de-
tail of the structure of itie cells tlremselves.

Fetri (B¥) states thet the conditions of nutrition of & plant
determine in lar. e messure the deyree of ily resisiince or suscepile
pility to z pelbogene. e histoiogicsl or morpholagicsl structure
or properties ung the funcilon of (he orgens amd tissves way be modiw
fied in suck & way as Lo s8lgw or hesten the siiacks of the pathogens.

vbgervstion oy several investigotore indicsles that plants groen

under conditions of defieient available nitrogen exhibit struetural
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characberistics typical of zeroorphy. Hitrogen deflclent planis are
sLifY and woody owing %o thick cell walls and Tormallan of mechanical
fibers, sclerenchysatous tissue, elc. (30,4R8). OLehnelder {(41) has
desoribes snd illustratec coritsin snebonicxl festuress related to differ-
ent conditions of minmersl supply, esph#sizing the small vascular bundles
of pleapts growm o selutions defliclent 'n phosghorus and nitrogen.

Lignification and hardening of gell wxlls is reduced oy lar,e
anounts of svailsvule nitrosen, becsues under such elrcoumsbancas car-
Bobydrste g uwtilized in pracesses eomderned »lih synihesqz of protein
(85,535,410,

Hausbaum {(27), in his cytoclogiesl study of the resistance of

apyle waristles i« s states that

the facig tirat there is no apparent slierstion of the euticle or
epldermul eell wsll at the point of entry and $hat the euticle is
often indented, indicsle mechaniecal pressure a&s the privccipal fsctor
involvwed in pepeiration.

qausbrun and Keltt (23 on the other hand, indicste that vesis-

is attribeted pri-

tanee of young spple lesves to Yenturis iy
marily to relstion of Lire lungus and material emsnstirg from the host
tissus, rather then to wechanicsl barriers. This is ip a recment with
dotmstone {(17), and Schmidt {(40).

fMausbsus (27) states further, *ihe fect that there was no splitt-
ing #part of the wells in acvince of the hyphel tips preclude the view
thet the Dungus nigkb have some solvent aztlon upon the niddie lamella.?

crom anstomiesl studies ol dent corn stelk tissue invaded by

e gzene it is esrcluded, in the irvesiigation reported n this thesis,

that mechaniezl berriers are not insirumentsl in effecting resistance
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€o L. zeae stalk rot.

CHEZ (CAL ASPECT Lf Ly FRUSLER. Folbert, Hoppe end Smith (16)

sz previocusly noted, have atiributed incressed susceptibliity of stelk
tissue to the fungus, te & reduction of the carvohydrate rezerve of
tte plent.

In this irvvestisst on it weg decided to grow plants upder condi-

tiomes thet would presumebly alter the carbohydrate content of the stalk
and by nesns of srtificisl inoculetion delersive the effact upon the
relative gsusceptabliliity of the stalk to . zese.

Trere i# abundent evidence in llitersiure Lo indieste that plants
erowe ®itn ¢ limite” supply of either nitrogen or phesphorus zooump-
lete reserve cervohydrete in their stalks (2,25,42).

lo sup ort of the theory edvenced by bolbert, Fopre snea Snith,
inoculstion ezperimenta of dent corn plants deficient in either nitrogen
or pnosphorus, reporitec in ithis thesis, showed inercased resistsuce Lo
the spread of L. zoog.

Flants grown with an asmount of nitrogen well in excess of tiat re-~
guire: for nermel growtl scecunvlste nitrogen in ithe forn of witrate,
szmonium, bascie-free a -suire, smide, basle, and protelin nitregen in
the tigsve. inder the seme conditions, the tissue content of reducing
gugars, stareh snd dextrin, snd hemicellulose is recduced (2},

kurpeek snd (ildebeuvs (28) reporting sm ivvesti ation oy ¥Yallace
say tist the smiszlion of potesgsium fron a complete fertilizer resulte
in sr ipcressed sbsorption of nitrogen and phospherus snd when either
nitrogen or phosphorus is omitted from the “ertilizer there iz & de-

eressar ahsory&ian gf the otlar twe elesents.
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Gascner and Franke (12) report thet an increise in the LUz supply
to wheat lesves resulied in s&n increase: rust attack, which is explsined
by the incressed nitregen content.

incculstion of plants yrown under conditions of high amounids of
availsble nitrogen reporied in this experiment, falled to support the

theory advenced by Holbert, koppe end Smith (16), that resistance is
associated with high smounts of reserve carbehydrate in the stailts
Conditions of reduced carbalydrate falle: to incresse bthe degree of
resistance. It should be noted, however, that environmental corxditions
were in generz1i not conducive to ithe spread of the disease.

in addition to previocusly rentione: mesns of affecting the car-
vohydrate content of the stalk iissue, it was decided to grov plenis
under light condibios where all weve lengihs shorter than aporoximstely
529 pp were elisineted. Fopp (B5) found thet plents provn under these
light eondilions had considerably less starch snd totel csrbohydrste
and generally an incresze in total nitrogen.

Tris experimeni failec Lo support the theory advanced by boelbert,
Eoppe snd Smith (16). Ureenhouse condiii ns were unfavorsble to the
spread of L. gsse snd so thils esperiment does notl present conclusive
prodgf of whet effect suck 8 1iplt wave length bas on the fungus growth
under sore fsvoracle conditvioens.

In common with wmost of the gresses, the vegetebtive peris of corn
o not contuln sterch, and 118 nesrest equivelent, aw anylodextrin
soluble in werm woaler and sbowing & lavender color with iodine, is
only & ainor comstltuent of the plant. Suervse is the churscteristic
carboiydrate of the vegetstive plant snd accounts lor aporoximately

hslf of the total csrbohydrsie of the stalk (5).
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Sayre, Norris and Richy (3%) found thai sucrose wis 51 per cent
and total sugsr 26 per cent higher in drought-injured, burrern plants
then in adjaeunt check stalks. Loomis (2%) found sucrose incresses
of nesrly 100 per ecent in defruited stalks. Colin and de Lugnse (5)
state that carboiydrste secomulations asbove the normel level, ze &
result of drought injury, were sbout equally districuted belxeen
dexbtrin ant sucrose with olher fractions playing & minoy roie.

Hemp and henson 15) working with sugsr corn plants founce that
stalks of parven planits contsined 22,28 per cent total carbehydrates
wheress stzlks of plants havieg & normel set of grein contained 11.5%
per cent total carvohydrate. Juger corn plants pellinated with dent
corn pellen and having dent ;reimn hed 8 stalk content of 7.20 per cent
total csrbolyorste.

drvneon and hatshaw (5) have founé thet when set of srain in
corn plants is prevented or reduced by grevention of normsl pollina-
tion, protein and to a less extent nitrogen—-Iree extrzot terd to
sceunulale in ygrester tham normal proportions in other orgens of the
piant, aad the proportion of f{iber is consilderubly reduced, marticular-
iy in the cobs and slem.

#5 reported in tils thesis, prevention of esr forssiion in the
tank experiment snd under {lelid conditions eilfectec incressed resis—
tance of the dent corn stslk %o L. zesg. This obwervation is in
sgrecnerd with the theory thel opn accumuvlation of reserve carbolbydrete
in the sb+:lk incressecs resistance to L. zgse (1€).

Bayre, vorrls snd Bichey (29) found that wien the lesf arcs wes
reduced srtificlally st the time of tasselling the totel sugsr content

of Lthe stenms was lowered. 1The removal of the four leavss sboubl the
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suyr decresse: the tobrl sugsr content 2.8 per cent on the svernge as
compared to normal plunts. The rewoval of tle upper end lover leaves
deereased the total suyar 2.5 per cent.

Heduetion of leaf sres in the experiments reported in this thesis
was not effeective in incressing the susceptibpility of tie atalks of
dent corn to L. gese. Thig lack of ireressed swasceptibility mey have
been dve in pert to the penerally unfaversble conditiens for the spresd

cf the diseuse.

wy L isTebil. in llew of an sebuvel golution to the
proslem of tle nputure of resistance, various theories have bsen sug es—

ted. Vard (47) in bis work op the relstions between bost ard varasite

in brome grasges and thelr brosm rust, & dleuergs, crososed that
wrsunity wes duve to aptagoniztic reactimas belween host and psrasite

of the nature of the formation of toxins and zntltoxins. Uibson (18),
sllen (1) and others sre gemerally in spreewent with Tard. Lesch (21)
bas suggested an Lhypotheslis based on & pessihle specific food require-
ment on the part of the Tungus and ths correspondirs lazck of this food
subsiance within the host. Edgocomve {9) perforesed sercologicsl studies
of vheats, susceptible snd resistant to iugcinie rublgo-vers iritici.
furified globulin exiracts of the graln were used as izwmising agents
and the resulting antisers were ziven the precipitin test using the or-
iginal exiracis as test antigens. The resulis showe: & relationshbip
between precipitin rescbion and rust resistance. Since the glosbulins
uged vere Lelieved to have been a nart of the cytoplasm, it eas ressemed
thetl tre genetlie factors resgonsitle for resistance were in some way

agsocister wilth the fectors producing the specific glovulinsz.
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leensr (27) propeoser the trieory thet the holistic guslity of the
cell =ay play an ileperient role in sctive plant lmmerity. Thie theory
vEs based vpor the cssunction thet Lle proterlzern of er izmmune host
mey nob cor L&in Bny creeific substence deirimental to the invading or-
paniswm, but that the livirg perotoplesm =¢ # whnle, built up irte a com-
plex syster, rsy prerert an unfeversble subeirete. The prercl rypothesis
of Hewton sné éndereon (29) sug ests thet met revistarce in whest say
be csused by the libersztior of toxle ghenclic compevnds ir the rost
cell upon the srirence of the furgus. 1% ig eugpested tret thie mechan-
‘an way be responsible for differert types of rust reactions when one
considers the popsible corditioms followine the action of Farmgel enaywes
wpon the phenoliec compounde in tke hopt—eell preoteplsris

daugbsur (87) states tiat cyteloslesl evidence has ret sebtled
the question s to whether the sntagonism sgalirst the spple rust fungus
is slrexdy present in the mneke-un of ihe Yombecell protoplusts or is
induced by the peracite ond progents 2 covnter-rescetion sgainst the
intruder. The substence or subslamces enligoristic to the funyve seesn,
howgver, to be specifiec, becsvee bhe found mery csses vhere Lhe baus-
toriuwe cecupying tie kogt ecell had died with ithe cell i1teel? srowing

no vislhle change.

ip eurly ac 1815, deed (BE) nobod Lhat Uymnagoe

:izgae ki'led infected colls of rveaistant apples guiokly, but

stinuleted thase of susceptlble varietles irbo higheor metebelic activity.
#11em (1} has zhoem the Puesipie triticire cuuses practienlly no patho-
logiecsl chosnges in the infected cgll.

Stakman (46) demonstrated thst strains of Fugeinia

kill infectec cells wery repidiy result in hypersensitive spots which



are restricted to & few necroiic eslis, whereus strzirs whiech do not
kill infected cells can develope Jarge leaf spots, The more virulent
a psrasite is to the cell it irfects, the las:z virvlent it is on the
host 2z & whole.
kost parssites sctuelly thrive only i~ moristesstic tissue, or
in meristematic cells, or in cells which have reverted, 2t least locally,
to the sabryonic stege. irn Lhe Thost-parasite® system, the sifected
parte of the host ecell revert to sn embryonic condlition. ike sturch-—
building cepacity of piasts is inhibtited; stareh veiongy wtiilzed Ly the
mierocorganism more rapidily than it csn e replaced, the plasis are
soon deprived of their stareh contents; oil droplets bscome more
numerous and enlaryed betwesn stareh grains (7).
bafrenoy(7) in discussing the Yhostepardsiis? systen sintest
Two casegs of inter~-relstion belween parzsite and bost have
been distinguisbed:
1. "dertophvies® kill the livier cells belore nersbratine
then to make use of the captents of the dead cellas.
2. "mu-parssites¥, obtaining lheir fooc directly from living
cellis, can thrive us such byl onldy so for &8 ole infected
living eellis ocutlire the intestion.
Each component of the system, either the Lost or the perssiie,
zmust be identified rot only from the votanicsel nolut of viesw as
to spucies, but from tle ;enciic poini o. view &s Lo the strzins
involved; the gepetic coustituents of both determine the potentiality
of tnterrelation under given acologicsl condliion,
Iwmunity of plants to fun.i, uscieris, or viruses esn ve gtudied
from two peoints of view; first, the muvriticnal relation between the
post and parssite, the parzsite Leiny considered ad doriving its food

frorn the host and second, tre texic eilect ol Lhe Loet cell contents

on the pathogen.

BUTRATIONAL DEL&TIONC . r, infrenoy (7)) staies that the food a

parasite needs may ove mainly solypeptids sad carbolydrates in a

water-soluble form. The parassite smust either induce the host cells



to alter their metsnolic activity in & wuy which will make avallsble
Tor the perasiie ihe nulrients it npeeds, or the psrssite ileell wust,
by eazyastie saellon, abhbaek bhe materisl shiich it contacts in the
infecues colib.

# nutritional relatiomabip may be expected Lo develop vetwesn a
suscepritie host Aanc & pasreasiie meinly shen the twe following condclilons
poonr i Le whe water-golubde constituenta in btle heost eell remain welere
solubie durin: the carly stages of infectlion, se thal they ars easily
transiocated out for the bepedit of the peraciite, B. the Fiphly seta~w
bolized produets Decose waler-soluble, as infeetlon enbances groleclytie
aid sngdolytie aevivity,

Lo
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the cenera’ emity of mononsts o root wrot ig Aue

Liw oreRenee 1 bae ootz of these nlasts of 1 muke

=

strer-solubls suoplansss, possible ovginde 2aids o
Kergonelova (190} hes found that the cell pep of vhezt varicties

dedbicing i charncterized by

& bigh contenl of phenals slal.egr Lo protacatechule ¢old while that

ik I
RER

immwume or hl hiy recistant o

o suseepblole varieties is low or enllively lacking ‘v Lress chupounds.
wofranoy (7) nes shown Lhat in resisizot plants the vecuolsr sap of
cells adijacent €o those killed 'y tre ilnveding pabrnogan cecowe rich

in phenulle compounds: ke suggests that such elsborailon of tosie
wsterials is wn iaporiant vole in the rosistsoce of plants to
Siysaboirichug oonivorus.

dudaals wossedivwia. stbeapbs heve besn mede Lo vdlaln inforsalion

on Lhe sode of parssitism ol vericus Tungi by & situdy of their resc—
tionms 1o solulions coblaine? from approepriaste and in approgriste host

fi‘l‘aﬁtﬂ .
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Ure of tle earilest evperiments was thet car-icd on by Yerd (47)
who found thet tre urcdospores of P. digperse . broving [rikss. )
would gerninate egually vell in exiracts of Lhe host les-sg, shethar
of regizntant or suvsceptible varieties, zg in distilles water.

byeictel (10) elaims to kove establisbed & correlation Letween the
susceptinility of 2 hoal werdety, nd tle effeect of iis exlrset upon
rust spores. o oblaires his extracts by siuple preaszgure, snd found
trat trey reguires congideroble dliutian before gorninshic eodld be
obtaived. Ixbracts propoered with the vse of hest were found to bhe
more toxic ihsn these whlceh ad not boa hested.

Johmstane (17) carried out experisents on the gserninstion of

copidis of Yepturis

in varlous extracts of apole leszver.
She reported 2 elesr correlstion tobtwe n treir faxieity, ant ihe
remigtaonce of the respective varicties Lo infeetion. in orpder to
Frassrve thersostadDle cowpensntes, she did not heat her extraects, but,
by weing them lmsedizniely atdor preparstlion, minislsed engyuatie
activity ss nueh as possible. It sesus probable, hewsver, that en-
zyanetle zobivity eould ave taken plac: during the perlod {olleowing
inoculation.

in contrasi to the findings of Ezekiel (10) snd Jobnstone (17),
dobecourt (31), who tried %he sffect of extracts fros a nuaier of
unguliable hosts on warisus fungl incepable ef atimeking thex, Yound
thet many alicwen good gersivsiiosr of the spores. Sarkver-fhodes (32)
feund that a substarnes toxie 12 tre jervinstiorn of the uredosporss of
the rusis fugsinis lumerum Tritiel, and Fo friticiaa, chtaines from
Lrituretes lesves »as groduccs in tle course of sutolyis. He em=

rhaslized the fact that sxtraction melhod end subseguent treatment —ay



inflvenes the efect of an srtract uwpon spore gorwiretion end
fapges growth.

Sines method of extraction and Bubseguent freataent ey sffect
the nature of vlant extracte, ssveral methods of extraction and Lreat-
ment wevre used in tre exverirent to deterrzine the 2affzet of corm stalk
=ytreots, from resietant and susceptibla plants, wuon srewth of L. ze88.
4s hae been previou=ly noied, all trastzents wore ineffective In pre-
venting fungvs srowth.

it is possible thet staling products may be produced in ihe stalks,
homever, it is sesvesly likely that sush subrtances would secumulate
without metanelic chances in the tis:uve. Since £. gouae causee practic-
ally ne psthelogical chsnges in tke cells of the «orn stalk, it 4is not

likely thet staling products are instrumental in csusing resistance.
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