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AN ATBSTTLCT OF A TEESI

S LYTITLED " CONTROL OF FUSARTIUM
WILT CF CARINATI

ON EY CEENQOTHERAPY."

Cevid A, Bosley

A chemotheranzutant, l-chloro-3, S-dimethyl phenoxy ethanol (Txnerimental
Chemotheraneutant 11827), was annlied in soil soluticn to four varisties of
carnations, Nentuns, Jupiter, YMidas, and VYulecan, in an effert to control
Tusarium wilt., Th= conceniraticns of %. C. 11227 were 1:16,875; 1:33,750;
and 1:67,500.,

Visual symptoms of the disease caused by "msarium dianthi, nlus an

adaptation of ths commercizl method of "culturinz" cuttings were used to
arrive at total percent disease in treated ani check =lots. Commercial
culturing of cuttings corsists of selecticn cf shoots or cuttings from
apnarently healthy plants, nlating of hasal stem secticns from these
cuttings on to rotato devtrose agar, incubation at temperatures favorabdble
te the growth of Fusarium anl identificaticn ¢f the dicease on the Petri
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The tohtal rercent dicease in 2¢8 plants which received E. C. 1182F
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until the time of incculation was 31,97, or 282 nlants which continued

to receive annlica*tions of B, C. 11£2F, the tot2l rercent disease was 2,37,
T™we varicties, Vulcan and Nerntunz, failecd to become infected zfter inoculaticn
ir th2 continuous-treztment sroun., In the check nlants, the tctal rercent
disease was fl1.17.

Cut flewer records cof flowers cut rcr plant, Tased on the CI7 weicht
grading system cs acrlied to carnations, indicates that healthy plants
out-produce diseased rlants by a ncticeatle margin., The data shows that
2.72 flowers ver nlant were cut from healthy check rlants, while only 1.22

vere cut from infected check rlants, The disease annarently lecsened the

nurter of flowering shoots produced by the rlant,



Indicaticns are that the afore-rmenticned material will effectively
oring avcut a temporary resistence in the carnation to the ertrance of
Tusarium wilt when it is used in comtination with disezse-Tree cuttings

and strict sanitary reasures,




INTRCOUCTICON

The princionle of chemotherapy for the control of.plant
diseases, while not a new concent, has received wide oublicity
and interest during the past ten years. With rarticular
reference to vascvlar diseases which are mased under certain
environmental conditions, treatment by means of chemctheraneutants
shows great promise in alleviating serious diseases of this type.

Dimond et al., (9) state that chsmotheraneutic contrel migh®
oe a result of direct fungotoxicity, inactivation of toxins
nroduced by the pathogen, increace in the host's reczistance to the
diseas2 by altzsring protoplasmic factors or uvosetting nutritional
balance, or by a change within the host of the chemotherareutant
to a confiruraticn mors toxic to the nathogen,

“ecause of the possibilities of commercial apwlicaticn of thre
theory of chemctherany t- zrecnhouse plants, as shown by Stoddard
and Dirond (20), this study was started to determine ths degree of
control of a discase 0of carnations bv means of soil arnliczations
of a chemctherapeutant. Also, this study attemnts to distinguish
between the tynmes of control which this material micht exhidit.
Zut flower records are included to demonstrats differences in
rroiuction bvetween healthy and diseased plants.

“hile methods for determining the vrzsence of gystemic

fungicides in the host are not as y=t delined or standardized,



3.
the degree of control of the disease at different ceoncentrations
of the chemotherapzutant as comarsi with unireated, inoculated
plants is indicstive of theraneutic activity, even though the

exa~t mode of action of the material is unknovm.



Chemotherary cf Local Tiseases

In 1891, =clley (3) showed that potato scab, a tumor on the
tuber, cculd he prevented from annearing by scaking the diseased
pctato in a mercuric chloride solution, Fifty years later,
Strong ani Cation (21) cured rusﬁ galls on cedar with scdium
dinitro-o-cresylate, and chemother,py of local or tonical diseases
began with renewed interest,

Positive action on bacterial crown gall by tornical apolications
of sodinm dinitro-o-cresylate has been reported by Ark (1); with
penicillin bv "rown (F) and with penicillin and streptomycin by
Yampton (11).

According to Yarwood (25), in 1931, Yamilton cured aople scab
with lime sulfur znd organic mercury early in the disease year, and
his findings went into commercial adootion. Newton et al., (1%) found
that catechol injected into wheat leaves, four days after inoculation
with urediosnores rednced rust develooment by almost fifty rercent.
Yarwood (2F5) found that five-day old uredial nustules of bean rust,
snavdragen rust, and sunflower rust were killed, without host injury,
ty exvosure of the plants to the vanors from lime sulfur solutions or
from dilute hydrogen sulfide gas.

According to Yarwood (25), Hiltner was the first to recognize
that decp infections in seeds could be cured by application through

ne uninjured szed coat,



Ye cured rye secds, infected with Musarium, by sozkineg them in
mercuric chloride,

Organic mercurials soon rerlaced mercuric chloride, and
thousands of bushels of cereal secds, infected with Tusariam,
Telminthosvorium and Ustilago, are trcated in many narts cf the
world.

In 1940, Mugent and Cook (17) cursd rape seeds infzcted

with bacterial Llack rot by fumigeting the sesds with chloronicrin.

5
Systemic Chemotherzpy on Local Diseases

The annlication of a funzicide to a given lea®, stem, or root

surface ani thz translccation of that material to the site of
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s clese to a definition of a systemic fungicide as
vrooably any other at the present time, Evidence of chemotherapeutic
activity on local or tonical discases was noted ty ¥inney (1) who
deronstrated that votato tubers were more free of scab on plants
sprayed with “ordeaux mixture than tubers on unsoraved nlants,
nrobahly because tubers on srrayed vines ware hisher in cormer
content than those on unsnrayed vines,

e New ani Swundholm (1F5) immarsed one leaf on each tomato
nlant in susvnensions o7 several 1 (substituted ohenyl) - 3,
5-dimethyl - L-nitrovyrazoles for thirty-six hours. The tre=ated
leaf was severed from the plants ani the other leaves were
inoculated with Alternaria solani., Arpreciable reduction of
disease on the untreated leaves showed clearly that the compound
had been absorbed throuch onz l=af and translocated to the other

leaves,



Cystemic Chemotherapy on Systemic Diseases

A systemicz disease likes a systemic chemotheraneutant is cne
in which the pathozen itself or its texic by-products move throuzh
the conducting system of the plant away fror the infection court,

Howard and Caroselli proved that hlseding canker of hardwoods
is a toxin-induced disease which could be mitigated if not cured
by antidoting th= toxin with injections of diamincazobenzene
ditydrochloride.

“usarium wilt of %tcmato and carnation have also received
attention by Dimend et al., (9), Stoddard and Dimond (20). The
following chemotheraneatants have shown good tc excellent control
of one or the other of theze diseases: h-chlpro-}, S-Aimethyl

rhenoxy ethanol, 2-norcamphane methanol, 8-quinolinol sulfate,

n-octadecyl trimethyl ammonium pentachloronhenate and N-(L-nitronheny

-3, lL-dichloro benzene sulfonamije. Toxity to smores hears little
or no relation to chemotherapeutic activity against Fusarium wilt
of tomato. The carnation annears to activate L-chloro-3, S-dimethyl

phencxy ethanol for Fusarium wilt (13).
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MATERTALS AND VIETHODS

A chemotherapeutant, l-chloro-3, S-dimethyl ochenoxy ethanol,
nreviously shcown to nossess active control over Fusarium wilt of
carnation (9), (13), and (2C), was usei in conmarison to untreated

nlants in the course of this study.
Phytoxicity Trials

“rom July 7, 1951 until Auzust 2%, 19F1, a period of
annroximately szven weeks, five different concentrations of <xperi-
ment2l Chemotheranentant 1182 F, as the above material is known,
commzrcially, were aonlied in solution to carnation plants well
established in l-inch clay pots in the cresnhouse. The concentrations
were as follows: 1 part E. C. 11827 to 16,875 parts of water;
1:33,750; 1:67,500; 1:135,000; and 1:270,000, Four varieties of
carnations were used: Ida, Yiller's Yellow, Northland, and an
unnamed white-flowered variety.

The azove concentrations of %. C. 1182F were annlied in water
sclution with a watering can. Aprroximately 0 ml. of each
concentration were put on each li-inch pct twice a week for a
reriod of four weclks, At the end of this time, dculle the
guantity of sclution or 10C ml., were aprvlied.

Cn August 28, at thz end of the seven weecks treatment, there

was no indication of ohytotoxicity, loss of vigor, or disease



symptoms in any of the plants. There were threz renlications
with four check plants in each treatment,

Preparations were made to receive a shipmant of 1,100
tcultured" carnation cuttings, generously donated ty Yoder Cros.,
Inc., "arberton, Chio. The procedure was the steam sterilization
of concrete provagation benches, sand, 3-inch clay pots, acid
reat, concrete greenhouse benches and tools, All were steam
sterilized separately for five hours at aprroximately QOCOF., with
high pressure steam,

Upon receipt of the unrooted carnation cuttings from Yoder Tros.,
Tnc. on Auzust 21, they were immediately placed in the proparzating
bench centaining fine washed sand. Fifty random basal stem tissue
sections from 1,100 cuttings were plated on poiato dextrose azar
containing tﬁo percent dextrose ani incubated at 30° C., for seven
days zefcre rsadings were made, None of the rlates showed any
growth of Fusarium sop,.

Of the total of 1,100 cuttinzs, there were 275 cuttings each
of four varieties------Juniter, ¥idas, Nentune, and Vulcan,
Treatments were begun immediately on 650 unrooted cuttings while
IS0 cuttings were maintained as checks, The concentrations of
S. C. 1182 F used were 1:16,87%; 1:33,750; and 1:67,500. These
solutions were first watered on the unrooted cuttings Aumust 21,
and were anplied twice wezkly after that for a period of forty-TLive
days. Then the cuttings had formed rocts aprroximately one-half
inch long in the propagatine bench, a liquid fertilizer, Plant
Varvel, with an analysis of 12-31-13 was watered on the cuttings

twice a week for a2 period o anpreximately three wesks,



Cuttings wers left in the nropazation bench and fed liquid
fertilizer so that sufficient growth cf roots and ton would tal:
place enabling a ton "pinch" of the te2rminal shoot which would
nrovide an adilitional infection court wound to sunnlement the
customary ront injury type of infection court when th2 cuttings

were inoculated,

Mvyve isolates identified as these of ™isarium dianthi

(o
oz}

Dr. Ames, of Yassachuselts ftate College, ware fransferred and
maintained on potato dextrose agar minus sucar Cctoter 20.
n crder to huild ur a sufficient quantity of inoculum Tor the
large nuaber of cuttings involved, it was decided to use
convenient prcczdure ani eauinment for growing fungus inoculumr,
Potzto jufce w2s rade hy bLoilinz 5CO rrams of cleaned notatoes
with sizins intact in one liter of distilled water and then
straining the resultant meidium throuch cheese cleth, This
snlution was then placed in a L-liter nyrex syrum bottle. The
rubber stonrer in tk2 bdotile conta‘ned holes for the renlacement
of zlass tusing which connected to a vacuum pumn. Another tnhe
filled with cotton provided for the intake of onz liter of air
per minute ner liter of medlium which would b2 forced throuzh the
solution. The entire anparatus was aitoclaved at f:fte=n poundis
of rressure ani at 2L0~ T, for thirty minutes., “oaminz was
nrevented by the adiition of a ¢mall gquantity of lard oil mefcre
autoclaving, The annaratus used *o make large quantities of
inoculum is shown in Ficure 1.

Then the sterile medium had ccoled sutficiently, soctions of

sarium dianthi Bmm, in diameter, were transferred from nebri




Fig. 1. Culture apparatus for growlng fungus

inocuunm.
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dishss to the medium in the jar. The vacuum pumn was started znd
thz liguid medium was constantly azrated for a veriod of three days.,
Nyrine tha crurse of the threa-day paried, loorns of the mediun were

renoved every six hours to determine the exact time when the

macrosnores of Fusarium dianthi had besun to germinate., The

presence of germ tubes subhstantiated the viability of the culture
ani also indicated the test nossib’e time for inoculation of thre

rocted carnation cuttingcz.

ethod of Inoculation

The method of inoculating the rcoted cuttings was as follows:
Tefore inoculaticn, th2 rnobtingz hencH used in the greznhouse was
washed theorourhly with a 1-500 sclution of formaldehyde. When
micrcceconic ezamination of the medium showed an abundance of visible,
cerminating macrecconidia, S00ml. of this inoculum was diluted to a
liter of incculnm with unsterile distilled water and tren taken
to the gresnhcuse for inoculation. The carnation cuttings, which
by ncw had a heavy root crowth and aprroximately sevan to eicht
inches of to~ growth, were removed fairly rourhly frcm the
pronazating vench so that there would be zmnle root injury thos
allowing entry of th2 macroconidia serm tudes into the nlante.
Cuttings were then ton "ninched" thus rroviding an aiditiornal
infection court for tre disease which, according~ to litsrature,
enters the carnaticn rlant almost entirely throush wounded tissne.

The entire cutting was jmmersed in a liter of snore susncnsion
for amvroximatzly thirty ssconds., Thecl” plants wers dirned for

thirty s=conds in distilled water. After %ein:s re-oved from the

o
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inoculum, the cuttngs weve rlaced in 3-inch rcts. The soil

mixture censisted of two parts reat, three parts clzy leoam, end

en2 rart sand, all of which had Lesn steam sterilized serarately,
Cupernhocrhate, 2t the rote of cne Li-inch netful per whe-ltarrel

cf soil mixture, wac included hefore rottire, After notting, the
nlants were buried ir steam <terilized reat un o the tor of the potul.
in th: rronnheuge

s ir which the inoculated

N

nlarts wore nlaced, were raintained at A0° 7., with a~hient day

temreratures rrevralont durine the late £3ll and carly sorirg,
Checlz nlants w2re “noculated By tre care method as deccerited

acove, lUniroculated, du?l chemcthfraneuticaliy treztzd nlzonts

wara imrerzed in distilled water ard potted eccordinc to th=
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T.csses Durine Pronagztien

Trem a2 total cf €°C unrooted trezted cuttings originally
rlaced in the nroracating btench, eizhteen cuttings failed to root

.

for unlrown causes. A scvere infection of Llternaria dianthi

develored in the proracztin~ Terch, and a2s a result, a tot:zl cf

fifty-six cuttings were lost to t'is disease., Zirce the anvlicaticn

of any fungicides to control A, dianthi weovld nullify the recults
of this evrerim=nt, it was decided tc write off the losses. Thus

the final numher of rooted cuttings inoculated in *+he treated nlots
was E76.

Losses in the inocuvlated cher» grcocun and in the ausolute checks
amrunted to forty-seven plants. The tctal nurber of rooted cuttinces

potted in the former group was 1%L, and in tre laiter, 219,



To discover if ®. C. 1182 T had any direct fungotoxicity
or merely cortrelled Fusarium wilt by irmunizing the best or
makins it resistant to the disease, it was decided to csenarate

the treated eroun of £74 nlants into two equal nlots 2s follows:

-1

Ny

£ nlants, all of which had received ji-weerkly apnlications of

[R5

(@e)
N

. Ce 11 ® for arnroximately forty-five days, cortinued to
receive thece arplicaticns at three different concentrations—-——-—-
1:16,87%; 1:33,7%0; andl:A7,5C0, for a reriod of 12% davs or
from their initial anmnlicaticn in the prormacatirg bench, Anucust 21,
until t*e final annlication on January 2L, 1952

The reraining croun of 288 treated-iroenlated plantc was
cenarated from the continous-treatment rlot, ani these rlants
received nc treatment of any kini after inoculation,

Several liters of iroculum grown in the samre manner as
descrited vrreviously, and from the same original transfer of
cnltures received from Massachusetts, were used tc re-inoculate
the rlants on December §, oné menth after trhe date of the initial
irocinlation,

At tris time, each FOCml. of rotato juice conta’nine a sncre
susnersion of macroceonidia was diluted mwth the sarme quantity cof
ursterile distilled water znd apnroximately ten ml, of this
inoculum was voured into a hole in *the =0il of each ro% rear the
stem of the nlant., The heles were wale by Janrming rot labels
into th2 ecil so thzt there woul~s be some root injurv, thus

rroviding an infection court favorabhle to the entrance and

develenment of the rathoren.



Teble 1. Chart showing contincus trzatment ani i
treatment rlets with vurieties and ccrne

Yember of rnlants and corcentraticns of T, Z. 1192 F used in
Continous treatment grour.

Conc, 1182 F Tariety-—— Juniter *idas Nentune Talcan
-16,875 2% 2L 26 23

1-33,750 23 2% 2% 23
-67,5C0 21 26 25 21

Mumker of plants and concentration of E. C. 1182 F used in
interrurnted treatment greoup.

Conc, 11F2 7 Variety  Omiter **idas Nentune T ]ean
1-16,87 25 2L 2% 23
1-33,750 23 26 25 23
1-67,500 22 27 2% 21

Tests cf Crowth Jormone Action

Tt had been rencrted in the literature -y Stoddard and
Dimond (1f) that plants treated with T. C. 11f2 T nroduced
noticea»ly denser gsrowth than rlants in nntreated nlcts when
annlied to the carnation variely, Yiller's Vellcw. As a measure
cf this hormcne-like effect, tre ahove authors vsed the nuvher
of "ireaks" or terminal growinc points rer stem as thsir criterium.
Trratments of four carraticn varieties revealed no hormcne or

formative effect under the conditions of tris exrerirent, Tre

fellowing chart indicates the averare nurbar of ":reaks" per nlant



in each of the treated and checlt rlots., Trere is no si¢nificant
difference betwecn the number cof "oreals" or terminal growing
points in the treatzd nlants as compared tc the numder in the
check plants. There was consistantly greater nurber of breaks

in the check nlants in the varietys; Juniter than there was in the

treated nlants of the same variety.

Table 2. Avarage nurher o “reaks ner rlant from a singlzs low vninch.

Treatment Midasg Montone Tnlcan Juniter

hst g A B A n A B
1-16,875 3.L5 3.0 3.85 L3 3.8 5,16 3.3 L1
1-33,750 3.2 3.53 3.6 L3 L2 3.8 3.5 L7
1-67,500 3.01 3.0 3,92 3.6 L.o0o3 L 3.7 L.S
Check 3.18 3.1k .56 3.9 3.5 3.7 3.6 L.2L

A ==Treated and incculated nlants

"% -= Untreated and inoculated plants

Check = Not treated ar inoculated

Fertilization of the vlants, which w2re kept in 3-inch for 125 days,
consisted of periodic annlications of Plant Marvel so as to maintain
soil analysis by the Spurway method as follows: LOprm. nitrogen;

Epom, nrosnhcrus, and L0 pom. potassium. The pH was kept at £.5.
Method of Recording Disease

The "culturing" rme*hod as carried cut bty several
cormercial carnation proragators is as follows: cuttings or shoots

are removed from mcther bleck stock plants grown esrecially for



provacatin~ purvoses, Tre rronazator does not use a knife in

taking enttings, but nlaces a rviece of tissue varer netwesrn his
thunb and index finzer which rrevenits his hands coming in contzct
with the cutting, this lescening ths rossitilty of sprzadire any
disease organisms which micht =e rresent on the nlants. The cutting
is snanned off withk the thumb ard indev finger ani 2 new nizce cf
tiscue narer is used “or fthe next cutting. After the cuttings have
tesn taren, thor are reroved to 2 sterile room where trained

women wervers remcve annroximately one inch of stem from th= base

of thke cntting,

The stem section is then cut into feur egual parts, and t-ese
are surface sterilized by imrersicn in mercuric chloride ard then
sodium hynorhloride, Scalpels anl forceovs used in the cutting of
tre section into rieces are divred into alcohel and flamed after
each overation to prevent contamination or transfer of disease
frem one cutting to another,

After the four ctem sections are surface sterilized, they are
vlated on Petri dishes containing ~otate dextrose agzar, 'Ycually
two senarate plant stem sections are nlaced in cne dish., The Petri
dishes are incutated at about 30° C., for a nericd of seven days.

At thz end of this time, if there is no evidence of Wusarium mycelium
or srores or of hacterial wilt colecnies, the correstondincly lateled
cutting from which the secticns were taken is rooted in an isclated
area in the range, ani later grown into a disease-free stoc's rlant.

1

It should "e mentioned that while the stem secticns are “eing

screened for disease, the remainder of the cuttins is senarately
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heat-sealed in cellorhane and nlaced n a refricerator at L or 5¢ C.,
darine this tire, The materials and tcols used in culturing are
shovn in Figure 2.

Trom this method of culturings, mcther tlociis of thousands of
disease-free stoci: nlants are ev.lved from which come tre finished
commercial cuttings, These mother blocks of stocl plants are
caref™lly maintained by workers who do not corme into contact with
other carnaticns in the rema2inder of the greenhcuse, Cultural
rractices are extremely clean so as tc prevert entrsnce of any
pathogens té the blocks, and steem sterilization of all tools and
equirment is stordard proceidure.

The auvthor adoonted much the same technigques as described above
for voszitive countz of diseased nlants in the inoculated pnlants, with
the added precaution of dry sterilizing the tissue in rolls for 2L
hours at 1°0° C. Visual observation of disease symptoms also were
usad torsether with the "culturing”" method tc obtain the percent
total disease, Fusarium was cornsiderzd to ke present in the nlants
if ons section out of the four nlated showed mycelial growth in
cwlture. %o susar was used in ths netato dextfose agzar tc allow
for fast macrocenidial formation which would facilitate the
identification of the rathegen.

Stem sections were taken Jannary 12, and 13, 1952 from all
inocnlated plants which had not shovn symntoms bty this tive, In
the vaorieties,; Juniter and Vulcan, symotcms were reailily evident

beginring the last week in Decerber, 1951, ond much slower tc show

O

n the warjeties, Yidas and Neotune. Periocdic rlat’nzs on nci=to

¢
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Materials used in
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Petrl dish to the right.

basal

stem sectlion

isolations.

dieegsed and disease-free stem sections 1in the
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dextrcse cgar were made on rvlants showing sy™ntoms to check
visual recerdine of diseased rvlants,
Tn general, symntoms of Tusarivm wilt conforrad te those
Aecerited fully »y “ickerten {2), that is, there wac urilsteral
\&,/ ) )
davelorment in the tons, with a vellowine of the s*em internoiues
b < f)

on the infected side, a yelloring fcllowed by withering of the

lecaf hases ond a yellowine of the midveins of these leaves to the

-

1

o infected leaves becare yellew, mostly cn one

o)

tin. Gradually t
side at {"rct, anl finally withered. These symntoms slewly onrocress
w» one side of tre nlant and into i< lateral =nrznches and shools.,

Cne ¢ the firct

n
/)‘

ims 07 the dicease, which may not he
accorpanied by yvellcwing, is a definite ovtward curling cf the
terminal shcot which is infected., Chlorosis usually follows and
tre curling becores very proncunced, In the vascular system there
is a distinct discoloration which gratvually gives wey tc a dry,
shreddy rediish-brosn rct., This nrosrecses un the infectel shoot.

Reots usually are in tact throuchcut thz 1life of the plant, hut

some rottine dees tale place, especially in the rcots where the

[OTBN

entered., “xtensive rotiing usvally tales rvlace in the
roots after the 1isease hzs almest connletely illed the ters of

“lower Producticn from Diseased ant ilzalthy Plants

To obtain an indication as to rossible effects of Tusarium
nwoon the oroduction of cut flowers, it was dzcided tc Tench the
rlants out of th: 3-inch rots, and kesn cut flowsr reccris
according to a standard grading method. The C7'7 weizht grading

system nrowsed hy Post (1R) was used.



"efore the soil in the bench was steam sterilized, five
vonds of superphosnhate, five pounds of calcium sulfate, ani one-
half pound of muriate o" vntash was added to the scil,

"ecavee of losces from Tusarium, an irreoular muchar of nlants
was benched, thus meking the rezults of doubtful sienificance,
The CST rethod of prading cut flowers is based on stem lon~th and
flower weisht which includes trhe stem. The followine table after

Post (1R), shews thz method of erzdir: emrloyed with carnstionss

ANATRIIATT AN ADA Alal
(VLR NATTC ,JP.E‘.DLD

Weizsht per flower ¥inimim stem
Grade in onpces lancth- ins,
Snecial 1 2ni over 2Un
Fancy 3/L te 1 oL
“xtra 1/2 to 3/L 10
Yo, 1 1/L te 1/2 12"
Yo, 2 Less tran 1/l 12

m

four varieties,

"zble three shows a record of averaze cut flower nrcduction of all

Frem a total of 239 vlants benched, {1 were

untreated and uninocuvlated check nlants, 107 wecre treated an3i

inoculated, »ut were healthy, 35 were A

diseaszd vlants taven from th~

average nurber of cut

nutner of rlants

into the nuner of flowers cut i

trested an:

Mewers ~er nlant is

and 15 were

ciilated »lots, The
ieved “y dividing the

2ach groun,
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Table 3, Average nuriter of flowers cut ra2
from various trecatments. All va

Creck 2.72 "lowers per nlant
Theck dissased 1.22 " " "
1-16,875 2.8l " " "
1-33,750 2.28 " " "
1-67,500 2.17 " " "

1-16,R78 2.0 " " "
1-33’750 h,O " " "
1-67’5'00 2.0 " " "

There was no relationship between grade of the flower and
diseaced or healthy rlantz, since repr:sentative grales were “rund
almest to the same extent in the diseased nlants as thev were on

the healthy check rlants.
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YR mTeNTAT, RESUTTS

Counts of discaced nlants in the varicus treatments were a
corzination of otscrvaticns of visual symptems of Tusarium wilt,
substantiated Yy rericdic isolations, plus stem s=2ction isclaticns
from all symotomless inoculated ~lants, as »revicusly <escribed under
Yaterials and Yethods., Since no chemical test on vlant tisgue that
su-stantiates the actual nresence of a chermcthera-euvtant is “rovm
at ths nresent time, the criterium for assuming that ths material
is atscrbed ty the plants must necessarily be its activity in the
host or mathozen.

Table L shows the recults of the incculaticns in vercent of

diseased plants in the interrunted treaimsnts,

Tazle L. Percent of disezse in 288 nlants in which treatments were
storred at time of incculation.
Cene, 11827 Juriter ¥idas Talcan Nantune

1—33’750 )-LBDJ—: BRoh 21-7 3600

1-67,50C L0.9 3.3 1L.2 21,0
Check 71,05 77.L 26,6 R 08

[ . .
of e e

The averare rercent of disease for the groun of 28R nlants shown
in Table b was 21.9.

Tasle 5§ illustrates the average rercent o lig-2-e fo thai

A . bl

reun ¢l 207 Inceulzbad slants in which the br2atmnonts ware contin-

ued for eirhty days nast the date of the first inoculation,
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Table T, DPercent o disepase irn 292 nlants in which trzatments were
continued after inoculztion,

Conc, 11£27 Jmiter "idas Tulean Nenture
1-16,875 20,0 16.6 0.0 0.0
1-33,750 17.3 16,0 0.0 C.0
1-67,500 1L.2 15.2 C.0 0.0
Check 71,08 77.L 26.6 £2.08

The average nercent of disease in the above plot was 8.3,
The significance of this is doubtful since no infecticn was obtained
in the two varieties, Vulcan ard Nentune. Poscible causes of this
are noor techniques, incubation time was too short, symptoms were

nternal factor, or the cherctherarevtant rrevided

3
0
o0
®
o))
o
[}
~
7]
2
5]
D
tde

assolute rrotection acainst the dizease's entrance,
The average percent of disease in the check inoculated vlants
was 6}4.1.’,‘ T
The check rlants which were dioped in distilled water and

were rot treated or inoculated did net become discazed,
Symptorless Tiseased Plants

A record was kent of the varieties plated for attemnted
isolation of Fusarium “rom symnicmless vlants which had reen
inocuiated, All stem sections were talen from arparently healthy
plénts which shewed no symptems of Tusariwm,

Tatle 6 shews that the varieties, Tulcan and Mentune might

rossibly be symptorless carriers of Musarium, since a large percents=

iy

cf the stem sections talzen from anparently healthy rlants were shown

-~

[&;
N

to

3}



22.

infected with the disease when rlaced on nctato dextrose arar,

Tablz 6. Percent syrrtorlzss rlants shevm ¢y sitar sections
isclations from annarantly healthy cvlants,

Variety Porcont Diseasad

Juniter 22,2

Yidas 33.3
Tlean 2.5

Hentune 73.03
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esnite the failur= of two varieties in the continuous
treatment 1ot of 298 nlants tec tecomez infected, there is an
indication hers that the chemctherarentant in ouestion is exerting
twe effzcts == one uncn the hosh and ancther on the nathceren.
“ince the intzerruntad treatment shewz1 a reduction of disease from
Ali,1 mercent in tre check-inccunlated nlants to 31.9 nercent in the
interru~tad grcur; and since the chemotheraneutant was not armmlied
after the tim> of inoculation, tha2 rsduction “n disease must He a
res2lt of tre action of . 2. 1122 F unon the host and not unocn the
pathogen. In the continuous treatment vlot, if we disrerard the
two varizties which failed to “ecome infected, it could e noted
that the total percent iafscticn in Jnriter and Yidas is only 16.A,
a still greater rejuction from the nercent disease in the intzarruptaid
treatment, This -senl?d indicabte that 1) 7. 2. 1182 © exerts some
direct funzotoxicity, 2) the material is keenins the nlant in a more
cr less constant state of resisterce to the ertrancs cf the nathogzen
by its consbant nresence in the »lant, 3) or a cc-tination of the
two prssinilities iz orerating te lower the disecase nercentace c¢f
the continuously treatel -lants below that of the interrunted treat-
Tent.

These experiments are hased cn a temperaturs of 607 T, Since

a hirmer nercent of infection »y Musarium occurs at temmeratures
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o . . . . .
of 75 to °C  =., when inoculaticn is threoush the roots, it mirht

e conjectured that in the treated vlots, the decrce of control
mizht not have besn so crzat at, hither temrzratures

Zut flower recerie indicate that Tussrium-infect-4 nlants

3

wroduce a much lcowar nu~ter ¢ flowers than deo disease-"ree

-~

rlants, thus nointins te tre descirability of "cultured" cuttings
in the carnation indvstry. This reduction in cut flcwer croduction
is orobably a result of a decreased oroduction of vegretztive and

flewerine shoots,



N
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‘'rom the preced’ng exnerimant, surcested recomnendations for
> N y

the control of Musariuom wilt of carnation can e evnlved,

h
jo N

Primarily, the procurament of disease-Trez cuttinss fro

rcoutaehle carmation rrovarators is of great immortance., If
purchasad, or self-nmronavated, cutilings are fre2 from ™sarium
wilt, the other two wrecantions 2xa2rt much morz influence uncn

tre maintainance of the disease-rez state of t-ese nlants

throuchout their life in the ~sreznhonse,

Q
r

hat *the cuttings arz diceaze-frec, then strict

(@)

Assumin

T

sanitary measures munst "2 emnloyzd in th2 rootinz, potting,
benching anl cutting of the olants and [lowers for their entire
1life in thes ;roonhouse. These clean habits of crowing will nct
only hinder the enirance of Maugarium into th= nlants, but will
also prevent its s»read should it enter in snite of these
precautions,

Lastly, in comuination with, and zurplem=niing these two
przctices, a chemotherareutart, such as T. Z. 1182 7, couli se
annlied bi-weokly throu fout the life of the plants un tec and
inzluding the flowering cstage, so that tre »lants are ccnctantly
in a state o7 resistarce to the cntrance of the discase crranism,
"Mile this matarial is nct the final answer to comirol of “ucarium
wilt of cazrnation ani will undouttedly he surerseded by newer, more
powerful chemotheraneutants in the future, it shows suSficiently

EOOi results to warrart 1+s e in Ao aredial cavnar s Aar o am gy ;s e
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A chemobtrerareutant, L-chloro-3, S-dimethyl phenoxy ethancl,
was a~nlizd in scil solution to “our varizties of earnations in
an effort to control Musarium wilt,

Tisual symntoms of the disease caused by ™Misarium diapthi,

.

plus an adantation of th= commercial method of "culturing"
cuttings were used to arrive abv the following total nercents
discase: chack, €l.1; treatment stowned at th2 time of inoculation,
31.9; ani centinuous treatment, 8.,3. Two varieties failed to
hecoms infected after inoculation in tre latter groum,

Cut flower reccrds of flowers cut ner nlant, based con the
CSW weirht grading system as annli=d te carnations indicates that
healthy »lants cnt-nroduce diseased nlants by a noticeable margin,
The data shows that 2.72 flowers ner nlant were cut from healthy
check nlants, while only 1.22 were cub from infected check nlanis,
The disecase anparantly lessened the numser of flowerins shoots
proiuced.
® disease-free cuttings and strict sanitary measures
in the growing of carnations is strengly recommesnded.  Ti-weelkly
anvlications ¢f one part . C. 1162 F in 67,500 parts of water
hzve heen shown under the conditions of this exreriment to nrovide

-

a siz2able rejuction in Tusarium wilt,
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