
.oL or mtpmo wouxcs, -%mu

, Unliraraity of Fucjrto ?loo, 1947

4 liiil

irtwimi to ytftiAl f^LfUlMt of ti»

OiVartMmt of Rorticulttv*

1961



LP

unoDDoncw

wwuw or u.iiaATURE...,,,.,

Mmtho&B tor Controlling Plant QtaMM

PimntjiM Md BiBltatioo.
, ^

"odli^nB tiMi fsvljwmt
,

of OhMKMls
,

TuM^ CLiMlfloatlon of Plaats

»«WM»8 of Plant..



INTRODUCUOH

In comnwrcial pr-actice, rooted outtiiigs of foliage slants are wrapped

(11) in ne-Tspaper to avoid raeohanlcal and freezing injuries (9) and tha

plants are than packed in corrugated paper bosas and shipped. Tno packod

plant material is stored at room temperatures from 70 to 78 degrees P. Wam

temperatures and the naturallr fleshy character of these plants provide opti-

mum conditions for fungus disease infection. The fun^i attacking foliage

plants during tranait, are acva-^ntly saprophytic or epiphtic in nature,

according to Baker and Davis (5), but they frsquenUy cau.;. n..ai.cioil lose

to producers V maMng the plant raatarlals CTsalable.

l-he primary objective of this stu(5y was to test the affecUvenass of

N-TrichloromethylthJotetrahydro Fhthalandde (Captan)j aetliyLaerouiy

Dicyandiamiie (Pano,ren), Phgnylmercuric Acetate (BU); Sodium Propionate

(PNA), and Copper-8-hydrori-;jin (Bioquin),- in preventing fungus developoent

on fihilo^^ndyori 0:ycxT^^. Scaott (6) (£. o:cycardiuin ) : Gcindaosus gasSSA

(Und. and Andre) Sngl. (Ivyarum) (6); ?hilodendron "haatatum" («hastatum")

(6) and Col2JiS Masai Penth. (3) (Coleus), und3r aiw'jda-ted "in transit"

conditions.

RCVIST; of LI'rSRATOIS

Methods of Controlling Plant Dioeaae

Sanitation. Plrone (33) sta-^d that there is rarely-' *

practical c-ore for plant dieeaaes, and believed that effective control of

the great majority of plant diseaees rests prinarily on tiie practice of

prevention. Post (3A) agreed idth this statemnt when he indioatad that
the prograai for disease control is therefore based on prevenUon rather
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than cure. TSa a*ue.'JoA that ^m»Am» of florist crops ar» llktali' to -3 prosent

xihan cuttings ten Utkon tor prop<ie«tlon mriccfjg, I'laoawaaid ttfOvAil

wI»etlo:i ea' i*/?9nt of outtlnfiSK bo > -n' '"rvid IwxrJAtine ywa»f

pXtaxtB 4Lth th93» o3fHiltn««

of pfttttogiMQ fiPM sropttfiktloe). {tttcri&l* Thss' i -3vr%t« tfa» gruwaa 's ts^jobm

to this o0Btrol of dls8&a» at ssmw tgr th» mXootlcn of cSuyasuathaius out*

Wn^n, XT. a rmthbf. m» drwlo'^ V « A,. rv.irnc!- f^O) for 09l«etlng

c.j;, aaJiU»iaUi3 Svcc: ,:la:;ts tnm of v.<rt. cl ilium .dlu -tfui whia '.^tSwd wm

Adopted tor «a Ohio prepsviter* In Wv9, naarly 26 1/2 Kllllon mttUsifg

tmra irodBMid la Ode (69*5 yiMial «!• Qliltsd Statse total) lareslj Igr

tills COZMITS*

aill«r (28) corrobor&t«d tli» ilpHrllMi auitaUw atoUaf ttat

iMTit a ntarssrjr It Mmafid, idiat Hw fnwtr doas* «iv4 tnhy hv ^,c'>r. it,

oust oaeaaaMllj Ijo InfamixMi V tkt mallaatlon thviit dl8?r.<«» ro :;ci-s

orjMrtjws ax« avar ipvasautf azikd tliat a dlssaas outbraalr e^.r. t.'.d cllffor-

^n49 bot^n profit aad loaa* Ra ftarthar atatas that as tha groiiar baaoaaa

ttora apaolaliwdy tba fsaar ti^paa of plants ha gra««» tha Xaaa ha o».n affscd

to loas rrom dimum, adtSing that tha (pmdag MsdlUona Idaal tor produciaf

tha pl&Bis am etmrally apU for tmem srevtt,

Ataordtag to lmxrS^(P3) ono of tha aovion fftiliirea of groaars la aJU

loving plant aatarlal vdth laoias badly daaagsd apeta, alldava, ate, to

taa bonohad and paeV^d alth olaan atoid^ for ahlpftog purpooaa* ?urthanoii«»

Dnrus (11) pointad oat thftt- ths propar dallmix^ mtwuer stoak shot:!.'! ba

of gTMt aooeanx tr; tha awmvjmuf Mur tinas plants arrivB at tholr daa-

Unation in poor condition, dna to laprapar shlpfdng aad psoking aathoda.
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roots for forolgn afclrtaftnts.

Post (34) indicated that v, • ^^ ---arda.s Ih il Inf •
' 'iff -rant

apvoles of plants euKl that ara sprov-vl Iry air cnrronta,

Pfftrjtls . Cl.i<iQ3por^.tpi f
ate. cnraot. V) Mr^t fp'^^ th-s rwwl"'- i

-
.

protao ant* for theaa plants or t'^s anipulatior. of ^ ^ .vironaant tc nro-

duco favorable coalitions for of these orgini.:. vt \» •fflpleyvd*

Modifying ^ Snvirogm>nt. Taporta of Invos^Ugatlcnr. related tc iJia

oentrol of molds tiy aodi''- ' ^rt--d?i erivlrot»in(^nt«l ftiotort, aro plentiftQ

In the avallsKLe lltsMt-rra (12) atvl (31), but a« a (ysrmTvO. rule, thaae

h&v& ^nrjr conf'""' t flowars in atorasa or in transit, and to pl&nta grom

Ir th- r--o tri--: " . Ihia la probably dm to the fact that in or^ar to modify

the onvlr -Irsiire la garmnllj asr-ential.

" '^-'T (12) r«rort9'^ asjcftllisnt r»sulta in preyftntinz "nold

growth (l^otr .) !n camaticne and gladiolus undar si-nulatod 'In traaait*

eonditlons ueinc activated %rosdiMt*d oharooal (rafsrrel to as B.a.C.) pra-

vantliiC mold Invasion, In one of thrtr aavanl trlala, carnation flo.virs

previoualy lnocMlat«d vith V packed in tt^xndard florinls loxas

tith B,A,C, mmginiML V awant. ^ . ... var the floisera. Carnations ^fiere

sioroa 1 thia MMr at JW* f, for a porloi of tw> aaeks and no sign of

acid i-f9ctlon cculd ba datsotod Ir t' o flowerp. This atudy rovsaled th*

tr-atrant to be laas af^'actlva ahen B.A.C. Is Jcept below tiie flowra, and

that :.,A,G, can T» tc>lc to the flowara If in diract e<mtact.

An attMpt to raodlfy the •nrtronraent in ocntrolling aolds in thl^ gMNMk*

hcnas Tr- using Caon-; gemrators ' ?"ad? V Sillor (29) without auoto

aucooss. He pe;x>rt d that Ha^e, of Ui© Florida CKaf Ccaat Experlwantal



troating Uta , ... K "'UJia or l»,c.t t>.e r'l'mls It, storftr» with Oaowi

ULR fi£ fifaWUttiil* uvuiLii.bX* Iit«riiuur9 ragupdlBg tha of ohwi*

ImX tg—t—nt» to ooot4^>l fu&(vi iu rioriats i>z-c;duct« in Abosadant, but is

fnmnUjf r«istalot«d to U>« pnwulioKk of Kold firovtk In riAifara ia tr<u^t

ftttd tLft atora^ of nxumaPB and plant aatartal*

Ikigrder and iiaaa (39) tfaeoiifftxmtad a aatl iv asthod for Iwrtlipg

ruotad outtiniGa of vuriouo i^cias of ^Itu. g Uia euttioga ii:

poJjratbyiAiM ' ind aaBoasafuUy uaad Captan u> faravaat atoraft aolds.

Malhat* (;^; uudd (CgB7l.a0i;.H23) (rafomd to as

Dtii.A.) u . . ."OwtL L . . ..r cu'vtla^s «hiia atuti^-

iug tha paaidi)C of wscmxy aiaek for ild|fl»at to vUll u.^.

BuQfi (36) oatd Captan to jjavvtat in Ua at^ul ..} o.. jtonvc^ of

faiiatta rootad noodjf mAiSj^ atamtd at mweaX low tsntwrattiras*

Vi dsioyur y,d*i,/ 3'-uili>d storage of barw root oat.li;:^d oX ikuI^mi i|;Aoiaa

tEuim i30i^-^^rforttt«d poljrotti^r^mi bafa to anaXoia tte auttiaga ataiad at

32O F« * F, ii» amaaatad aatayal ftmclaldas in pomntlnit atoxi^

aoida* CaptAtti at paroaut xmta parformd wry aall.

dtoaaaly as ra ortad ligr da Oaf (8) atadlad iM»Xd aootrol in dannBt

fosa buahae in cold wimm (34** - 36® F.) usliig a 7,5 paroant Captaa

duav «o ooauwl itf^yy^Jj «P« *>3d aohiawd a:«aallant raaului vaas traat»

aant aaa praoaded by Tiald apm . i aaoltatiea aatkoda* This oootzol

prograa has «ldk> aacaptaaaa i< . x v^rs.

Capleu. ha:; hsa;. widaly uaad ir\ of atora0i eolds in



mea^ hoi'tlcultur .l erope, othar than florist ore Harroy (17) uatd It

tc ro^'icc ... _, r.?. ':r\ Tnp«ror graphs In ttoragt. Hii

r»8Ult - r to Jten. - .

' s : ^.r^-' ^:v;' t

glTBn, hc»f3T3r, Clico3".cr:V...Ti ^erlnrtpy isas nc Ifiaantlj' affecUu cjy

Captan In hi _ . , . . .a,

t ""^-ant f^tiiUItt «•(» tastod and erauatad b awi

flabb (22) o; - plants in t . -iicuaa for Mjs isciitrol o .'.iff

Ic Clacslficatlcn of Plants

Blrdssy (6) ooanantad on ths jptp tluit oxLsts In tb» available infor-

mtion on tho Arolds (AraoMa fasdl^^}, Indloating that tibara Is a naod of

herbarlua cpadawns and that thosa arallablB are oftaa found ?dthout tlia

Inflorssoence, Trtdeh is nooaaaary for Idantlfioation

Ba in<:'loa'vad that tho poor preparation of harbaxlua apsoLaan; jlaUy

doe to the fle^ co-(»ltion of the plants. Vary properly, Bird . , , /

indioatad that the bau^ problaas in the flndly requlxa oonaiderttbl. uiurs

aaq^riaental and flald vork,

Aooordiog to Birdaigr (6) QtUfidU^faESS oartwofdliiiif jlahctt^ U void,

and this ia tha oorrMt naaa for the plant oouaonly oxLLUvatad vindar the

BUM f . cordataa, adding that botL dom and Aiton g:^va the date of intro-

duction as 1793 fror. t-he '"est ladias (jaohably ^aoaiea}*

S?tff-- B§\tf msm (Und, U0& Antire) £ngl., or IiqraruQ, also au Aroid,

is s^ncn^-ntous to Ist^jjOM AitfaiUI (Und. and Andre), according to Dirdsay (6)«

It orlginatad in the Solomon Isles troni ahan* it was introdvieed in tha yaar

lo79. For revlty, tho oonaon nam I-vyarun will be used in this aork for
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PhilQdattdm^ ?%|ftaL^- . also . -d, is of douHfuI ttSPMNt* 0t«ta«

BM ttatod by iiirdaay (6) adJine that nslth^r of the tno -Uffirant species

•old under tiiis moe is HA3i<?4^atoa itftryav't^' •'-"h ^i'^ •.-alios. Tlv, nv--)

•TaAs-aUw" will be used foUossing Blrdsity's (6) suggestion since the plant

used ir this study oorrespMids tc th3 on© hs 111 1:strata,* on page 33 Ms

boo: '..u3 Culti-wated Aroi . ^xUi^u i ;ii-*rlb of tVo -on'arior

lobe dsfoid of blad© tis u* for fti^out 3 cotiti^iatjrrj b9for9 it jolaatf tha petiole,

Aceording to Birdsey (6) this vegetativa difference indioatas that this ia

one of the species of "ha«t«tUBi", of doubtful tu:39no!sic statue.

Ill* gsmis iiijUaiuftBtt ocnpslses, according to Graf (l/), ono of the

larfest groops of house plants* lie psresents 182 difforent types ^otographed

aad reproduoed in his pictorial Cyclopedia^ *^Jxotioe«*

Aoeordlng to Biiley (3) ^^s^i^m l^lu-'-ygj onth, (Coleus), is a natlTS of

Java belonging to ticm fkaily Labiatae, oocurrlng as ani^ual or a perdnnial

heit>« The ooaaon nam Colaus vlll be n«ed iu this t;or!:.

Qiaeases of the Plants

literature oonosrniof flMd -ititiH o iTjaxvEH, 2." SZOKSSM^
*'hMtatuB"» and partioulariy fungus foUftes disesasfi ' « 'n a-sr. The majority

of the aTailable literawure ia generally confinad tc iioil-bcrno organians.

Weatoott iA2) aianaxlaed thaa into the asaatode ( ftadoj bolus oligllls) and

H^JMiai plarotonw reported f^ Florida and Ehiaooton^-. .
>>-r rot, reported

frott Missouri; the three organis '
' .cl:lng IvyaruB,

the diseases of SMS,.- irtitiim" are rejortod imier tim

general heading Philodendron s^^, in the V)^:0 in 'ST (21) arri the folloislng

are reported! a leaf spot reported fr«a Anr Jersay^ the Fsimm Canal Zone

and Pusrto Hioo, caused by Colliitotrlehiia
rtlliilrtltlKIrl Hann«, filldfidU
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thaotoa^ (Fat.) r.omll on tha steiss, also rsporta^ ttm IN ttill ZoM.

H»^ol» plbilfid2E!Xl< ^* ^* ^tav., a blaeV nilde?' on tha learss^ re ortad

ftWB fmrto Rico; .^UftftjfltallA n,i^.-fr-»v ,.,1- - uii .; .. l- Vv-, rvc.ru

PoMrto Rioo, and Thr cho al 'a raoianp (3«r}:, and Cirpt.) -of., attackiiig

tha leat«8, alar mmri/id f-om -'vtarto Rioo.

Tiadala (Al> ro ^rvo onusirg rasults obtainad in tka eratrol of

jythl gj «p. c-'.uaing root rot of lvj'«r« a»J F. orvc trdlaa b-" Asing dranehas

of formaldahyds.

MtiniM»<doa and Chandlar (50) repo^lti^* )w aiot raXatad to tha praaanea

of ttolda on tha wntral aida of tii3 laavas of "haatatua" r9l:^ted to tha

axttdata ef tha stomata. niay aohiatad Bcm» dagraa of control of Uia 'liaaasa

Isrjr ccntroHlng tha ftrngus idUa Gaotan, but apparently the sTldanoa vas enough

to dataralna the Jla a£>a a flagralologisal ona*

Tha dlsaasas of Colaos In tha United Statar, as reported in the index

of Plant IHseasan (20) arat ftl^jtrMrtl spot in New Jersey} SifttiJk

na^SllSij^ (Fr,) Rostr., a sHrne Mid reported in Kaasas} Botrytis cirerea

Psre. ex Fr. , a leaf o ot and sten rot reported froa Aladca. i hylloatiota

p., anot^»r leaf » ot also froo Kew Jaraey} tha cringle, a non-infectious

leaf deforadty attribute-? to genetic factors, and a Bosaie of the leaf,

eauaed by an luiidancifi©:: virusj th^soe last two niorimft from Tarlous soorces.

Brats (7) reptrted a jrsy sold (Botrrtla ) attacking potted ooleus slants

and oauslng staa rot of cuttl>^s, and foliage bUgJit. fio also added a

leaf scorch, poaslbl of lAhyaiolog! cai origin, on an unidentiflod f "'flfhrjllirMt

sp. Br<ats also renortad an Oadaaa oa P. ox:v^oardiug: . also probably pligralologioal

in origin, poroduoing corky Intuaaaoenees on the foliaj.^e of tha plants.
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Choadcals

0«ptaB «M isleoted since it is a popular stciadsrd control for storafB

Tnlis, as sYldsTwad by the woA of Stescrol, as T-i^ort'^fl br <5e Ong {^) and

the Btvidy oonduotad by Shanka and Link (37). raai,-aii i^iuv-invlw.., ... . J-

woated tj- Laurie (23;, lirone (33), M.ller (28) an . La- .jr oj. (A),

«aifi the Bttjor owioarn, and according to Martin (26), Captan ig a po»»rful

protectant fungicide particularly suitable for foliage applications, sinoe

there is no evidence of phytotoxicity.

PaneesB and PMA are rot 0!;l7 vary powerful er^ iioante, ae intteated V
iSartiii (26) and Vesteott (iV2) but also iidiibitors of fungus growth. Ls in-

Mhitjn*s their use has been praotioally re^strioted to seed treatments as

desiMUitrated by Clien and lloore (32) and Hsi (19). Iheir inhibiting char-

ac^>er has been liciited to seed treatment, probably beoauae ttey Mgr bs

phytotojde ae stated by Ifestoott U2) and Hai (19),

.FSA is a praventi've fungieide of vide application and it performed mrj

mil inhibiting rrlfrifltlWfil-<i» "P* gi^wth on butter wrapped in parohnent paper

pr?v5.ous]:y treated Tdth VUk in Haojr and Olson's {21) studies.

iioquin eas selected sinoe aooordiBg to Ifestoott {U2), it is a protsialng

ftogloido for preventing fungi developaent anci particularly so in flDliui9

ayplioations.

Cap;taQ« Haller and aUMSs (l6) reported Captan is a oonaon naaa for

'^e fungioidal eheadeal ruiriohlorosaethgithlotetraliydro Phthalaaide« having

the eapirlcal foroula C^g02ii JOI3 and fomerly designated 3r-i06 or Ortho-

eide, developed liy the California jpr^-Cheadoal Corp. ttaurtin (26) adds

^at Captan was first described by Kittleson.

Panogan . According to Martin (26) UethylMirouxy Dioyandlaadde has an
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•mpiilcal formula of CE^4;.ITAC (. .0 , and ii, also loiom to the trat's as

Paiiogan and He thyliasrcurie Cyanoguanicdine. '"astcott (42) added the naones

Panodranch and Cyano ;.;3thylinercurigu . to thor,3, .'oCallan et ai.

(27) added I.;.-DL\ i.lartin (26) indicated it isae "been used for seed 'disin-

fection i-mdar the naae Panogen in Svoden si. ce around 193? and in North A-

merica aluce 1SA9. rjo indicaiiCd iurther tJiat I'aiiogon is a i:cv,srful fungicide

for use on seeds of c.reals, fla:s, sorgl.ura, cotton and sugar beets. To thaae

uses iiisstcott U2) added Uie control of daidiing-off of flower and wso table

seedlings aud as an appli tponQr eradioant for scab, ...artin (26) indicated

Faaogen is toxic to laaamals and produces blisters if in prolongs^ contact

with the sliin,

Pauogen, PheHf3»Krcuric Acetate and Coresan T<ere tested and evaluated

by Arnj' (2) in treatir^ oat Gsods and a 2.2 psrcont solution of Panogen

proved superior to ti.e ether two fungicides tested,

Hsi (19) studied the toxlcily of some aercurical seed disinfectants

i!i wheat, and demonstrated that lanogon was less phytotoxic to u eat seeds

than Ceresan.

Capoan and Panogen were tried b:,' Raabe and Sciaronl (35) in controlling

dampiiig off in various ornaiaantals. Panogen, used as a drench at two tjeek

intervals, gave excellent results and also controlled water laolcls on African

violets and Gloidniasi adcdtional teste are currently in progress.

Panogen drenches wore used b^' /ixk and Sibray (l) to control danplng-

off in nurser;)^ Iols of oamations, begonias, inaricolas, celo-^la, phlor,

verbenas and zinnias isliere it proved very efiective in controlling Edaoc-.onia

poloni and Ph.v UiiU
|
Ut latlia-oa.

Phenyliadi'cuilc ^celate, according to Ilartln (26) is an organic

nercury compound having an empirical formula of Hg C CH3. It has the



fi>Uoii&g altmaUiw nsm»t mPg FM^ , tlO iai BL 331. To tbmm

«Mt«»tt iASt) mOm iSbt jCMUovlar Hmollt* S (Bwk)« BeCftnaa*

9^ ll* (27) iadlMtti mm «H«t A^ttii Agrox C, Qftr&U, Isotox,

faBtx«t«» SitmtA, a»V8MBft C «ad tt«rl«n»« il«rUn ddvd thiit FKA la •

INnwyfol tradUant fts^cdds, but of litlU pvoteotlva Ttlt» tnlesA

tartod to tte ^ilwrid*, H« laddUMtas it la kMU/ toxio to aannala*

Haateatt (^2) ra orta th&t it la aold aa PiiAS for turf aiasaaaa» aa Tag

fiMT apiOa aeab mA aa aatanrta for oaz««l aaadi twataaat. For brewltgr and

olaritgr tha mm FIA idU lia uaad Is thia aortu

Ollan and Moara (32) studlad mA mmptmA KUk mA Nooflan in #iaat

aaad traatAant and dMBoaatratad that bol^ oAMMlcala aill itMtalt aao>j-borDa

futtgi in fiiaat aaadat but aaithar will kill tha ftttmi*

da Ong (8) adfoaataa tl)a nat of 1 1/2 aaaoa aolution of nu la flit

gall<»M of mtar par aquara foot of araa, for tha oootrol of broan |Mit«li

(filllliftnlmit nilWWVM •na MUfiri^ ABIibL) <» turf gvaaaaa,

JQ(|« Aeeordlnf ta Fraar (13) tMSm Pwp&anata la aold xaaSw tha mm*

Otealaida fVA, Tha afailahla lltaraUora an tte uaa of FHA la aora abundant

in tha Dairjr and Food iaAaatrtaa pvtbmi^ dm to tha furt that it ia iooououa

ta hwaaMit M galntad awt V >Mr and oi«oii (24}« Xteaa novteM vfeadlad tte

aa* ttf Ca2al«a Pvajsiaoat* mA 9tMm Fnaptatttta in vaatniBiBC said fPoaHi

m tattar» fegr an^^iae tba Inttar aanplaa in paralMwnt mpar pvaviaoiljr

tvaatad «l«h aqfoaooa aolutiona^ of jvadatanAnad pafo«B%afi« of both pvopio-

aatM* Iba buttar had baaa pr»vioQa3y inooiOatad bgr Apfilx^ in a aoldHq^ora

taapaaaiea of knaaa apsalaa of fjllflffminiiif {UiAMBOdMa fTfir1?]"^ <*te*

Tha mmplMB mrm gfeopad aftmr arappdoe at 41^ to ?• and 100 paroant

ralativB humidity. QiaiUKIBSXM wa datootad ai|^t dtgra aftar traataant

on tha controls, and 12 d^ra on tba traatad «niplaa» «han a 10 panant



solution of Sodium I-Topionate was used to check ;aol^ devoloisaent. Calcium

Propionate was even more effective thaix Sodiu'! i ropioiu^te in this particular

oase. The method has possibilities in wrapped foliage plants in transit or

storage, .

'

Wolford and Andersen studied the germicidal, bactericidal and

fungicidal properties of Sodium Propionate in preventing d3caj, microbial

growth and mold develop tent in berrlas in storage. ,3odiuffl Propionate gave

excellent results as a fungus iiihibitor in this case.

Bevertheless, PKA failed to control brov9n-rot disease (caused l:y Rhizopus

sp.) in packed peaches inhen used as a post-harvest charj.cal 6±-o treatment

at non-injtariotis concentration
, according to the study conducted by Heuberger,

at ai. (20).

BtQgidin> According to Martin (2c) Copi:)er-8-hydroxlquin has an eir^irical

formula of Cu(CX;^l5l02 is also known to the trade as Coppor-8-hydroquinoli-

nats, Copper-S-culnollnolate and Copper Oxinate (0xlne«8-hydro3cyquinoline )

.

Westcott (^3) adds the trade name Bioquin, indicating it is an organic copper

funcicide proiaislng for powdery mildews and soiod other disease but too new

for proper evaluation, . artin (26) adds that Bioquin is non-toxLc to man

and non-irritating to the skin, do Ong (S) also gives the name Cumulate for

it. .

, ,

Stoddard and Zenticer (AO) demonstraiad that at higher dosage levels and

used as a drench, Bioquin injured peas, retarded emergence and caused

chlorosis. •,•>:{ > * .

In a study conducted bc' Gill (15) Bioquin as such was used and also in

several combinations Kith various wetting agents in controlling brown rot

in unharvested peaches. Bioquin by itself allowd a 28 percent ini'ectioa.
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i&ile when used idth the wetting agent Triton B it only permitted a 12 per-

cent infection,

METHODS AND MATERI/iLS

The plants used in this experiment were: Phijodondron 03&-cardii|8|

Schott (p, o:<ycardium ); Scindapsus aureus (Lind. and Andre) Sngl, (Ivj/arum);

Fhllodendron "hastatm" (hastatum*) and Coleus blumei Benth« (Coleus).

The fungicides applied luere N-Trichlororaethylthiotetrahydro i hthalaiuide

(Capt«n)j Methylraercuiy Dicyandiamide (Panogen); Phsrylmarcuric Acetate (fllA)}

Sodium Propionate (PNA) and Copper-8-hydro>lquin (Bioquin),

The 50 percent lettable povfder formulation of Gaptan was used at the

ra.e of .5 percent in an aqueous suspension, Panogen was used at a ,002

percent rate of the commercial formulation (2,2 percent active ingradienta)?

PMA at a ,5 percent -olution of the for:r.ulation (l.O percent active ingredi-

ents). PNA, also as a 1,0 percent active formulation, was applied at the

rate of ,5 percent and Bioquin, Dure powdered crystals was used as a 2 per-

cent dust.

On October 15, I960 appro?lmately 200 one-eye cuttings of Iv^^'arum and

the same number of cuttings of P. oxrcardium were started to root in coarse

vermicullte in a lean-to propagation greenhouse. The cuttings were grown

under greenho ae conditions of 70 degrees F. and were watered ev3ry day.

One hundred fifty cux.tings of ooleus were started on November 5,

I960, using a sterilized It li 1 (sand, peat and soil) mixture. On this

Mne day another group of approximately 200 similar cuttings of Ivyarvan,

P. oy^cardium and Coleus were set to root under the same conditions.
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Ob S»OMb«r 10, I960, all potted plants mv9 aoind to a warn 65 d«grM«

F. gTMBbouM and a pralimlnaTy tri.il was run to ilateroina th« pt^srtotoxicdty

of Panogtn, t%kf Bioquin and Sodlua Frop&cnata.

Ten povs of aaoh IigraruB, SSCSICdLtt Coleus wars spoigrad vLth

Pategan at tho rata statad praviously,

A cLsttilar group of the thraa apacias laa apingrtd vith tUk at tba rat«

Indloated*

inothar group of tan plants of each apeoios iraa duistad with ctloquln

as prarloualy atatad and a fourth grouj; sprayed with ?UK, alao at tha tmm

rata atatad befora. £aoh plant aaa than Indi^dually arappad, aa suggoiitad

\^ Diokay (9) and isaekad ona raplieata par oxrton in a tao^ply oormeatad

pe^iar box. Tha \»md plant satarial aaa stwad at 70 dagraaa F. for a

period of tan daya. All plant* aara rapottad and their survival rates

datamlned.

Another pre-trial aas run to detennine if tha Cl^aporln| mfi^

isolated froa aoaa i.. oxyeardiua and ItTarua plants ixmld attaeV thass

two apeoiaa and Coleus under aiaulutad *ln transit'* coo'iitions. lan plants

of aacdi apeoiea aare dipped in a aoM-spora soapanslon cf tha two

anoriua a^. After the foliage aas dxy, all plants ware individually *rap»

pad and grouped ly qpeoies, paokad in a box and stored. The plants aera

axsaiaad daily. Cn the 8th day, ^LLadSCSQlim dataotad on Ivyarua and

£• fiaSESKCAM ^ infaction was found on Coleua.

Tsflala
t. -

. . 1

* - ^ . 4

i\tngicide trtatoanta were begun Fabrmry 2U, 1961. Three buadxad

ssvanty-five Ityarua rooted cuttings wire divided into fifteen lots of 25
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fHitaiut «Mb» lotg of 25 plantg caoh mre handilad as x«pllc«t«9, by

pitiTlng with Captan aa «tat«d, ttalng a mmpemwmd air, 2 gaUxm HndaoB

9famyr» Tm fbllaga wu allowad to tor uki tlw plania «•!« thra iaoetalatod

!lr ttp|3i«g ttialr foliaet in « oeXdH^em aMqp»iMton of Cladoaooiiyn

ivpiH Mdt tgr evuflblnf f)B»r afar oulturaa of U« oxganlm in tiy gall(»ui of

iHit«rtt Tha foliaga aaa jmrvitted to toy nod iliij^Aaf twnfllUwa «ara

alatad I*:- vrapjpiag aaob ladividoal plant in ma aheat of aatnqpapar tad ator-

ing muih raplio&ta in « tao ply oorroeatad oarton* k third greiip of 25

l4iata alallarly inoeolatad but «lthotit foagieida traataant^ aaa idanti*

aallgr ^-v^aoaaaad and mrm& as a ocmtrol* lha paoOotd j^aat aatarial m§

l^rad at 70 tegraaa .F.

Tha plants «aza obaaf^ daily and raadinct talMt bmiaalng on Um

ai^th daor of IneaibatkNif tor tiupta eonaaotiti'vo dagra* Baooida ineludad

i^redDtacAa of jfim/kB iatwitody pmrnu^o loaf mttm$ intimtmA aai

aoabar of loairaa attaaitad. k sat of ataadayds «aa aatabliahad to ssasiira

tbm fvtgraaa of tha infaotlon. ftm Mthed ttsad %t laraood (^6) ana raadaiwl

naaXaaa iQr tha paitatn of aold dawlojMant*

k SO paroMit laaf arao infaotlon wtm a«Uaatod» far «qr aold^ avaa ao

datara&lMd tho aidxlb of tha Iaaf» abathar tlia inflaetion «aa on althav

tha <!oraal or tha taatraX Ada, 4piiroxl«ato3y half of that ar^a aaa oati*

Mtad a« 25 paroant and 75 pavaont for apprcndaatoly thrao fourths of eithar

lbs denal, or tho vuitral aida of tha laof• Tha planta aara obaarvad daily

for a period of 10 days*

fba MM yooodMO aaa rapaatod aith I^yarua nal g tha ftmfioldaa at

tho oaao rataa* Tbm trlala «lth j^. aMrat^^ aar* run aLmiltaseoualy altli

tho Irywxva following tho aaaa {Voooduraa oatlinad, aaaopt that 1@ planta

par roplloato and oontrol vara ooad in tho lattor oaaa.



n» Ooiaym plantt mv trtitmA Haroh 29, 1961 folloidng the Msa pro-

Mdwis* Colaiia fadlod to thoxi any fungwi growth after a fwriod of 7 dfl^t

of obssrration !*en the trial nas ended slnoo the plants eere aeverely

wLltmi*

All lio^aruB, oayeartlm and Celeue plants mv repotted after the

experiaent to obeem earvival.

The "haetatuB" trial we conduotod with 375 "hastatwa* plants obtained

tirom a oooaeroial grower in Fttsrto »loo, tim plants left the San Jvma Inter-

national Airport April 3, 19^1 "elean of pathogenous fungi," according to the

qaaranUne oertifioata of inspection and arri^ at the Manhattan Airport

four dagrs later, April 7, 1961. The plants were potted in 6 inoh olay pots

using a 1 - 2 - 1 stezllised Mixture of sand, aanure and soil. These eers

rooted cutttngs of exoellent quality, and had been expertly hanllad in the

paoklng prooess. Their root systeas iiore closely paoked in set BfbApxm

BOSS, and wrapped two per bunoh using a double newspaper, holding the ooss

oloesly paoked to the roots. On the day of arrl^, twenty of the hastattn

plants flhowed sons sold infseUon. In eveiy ease the aoUs were confined to

the wentral side of the leaf, eonflnalng Mumieeke's and Chandler's (30)

expsrienoe with molds on '•hastatua. •

The fungi were isolated, identified and cultured on agar by Dr. Charles

t. Krwaer of the Departnent of Botany «nd Plant Pathology, Kansas State IM-

wsrslty. The fungi were idenUfled as a aasa22£a sp. and a GrarMiwi .p.

The trial with '•hastatta* was started May 5, 1961 following the proce-

edures used for the previous eaass axoept that the wold-spore sospenaloB

included both rf1m1fffT?ffrtm -pp. pwloualy used, plus Oraphlwa and

in the inocuiuBi,

In the oaae of "hastatuw", the standards ussd to esUoate peroent of
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Imtt a3FM laf«otion as ua»d for Ivytarm and oxyoardlugi eould not b» appliad*

Hm pattarn of groirth of tha fungi on '*haatataa* ims aueh alomr. Only tha

paroantatfs of plants inftctad tmra raoorded (Table l).

All "hastatom" plants wra rapottad and survl'val obaonNid. Tha data

ragardlng tha lyjaxm, £. oxyoardlm and "haatattsQ* funglclda trials ara

praaantad In Xablaa 1, 2, and 3.

RS30LTS AHD DigCUSSIOB

Pra*trialst In tha pra-trial to dataroina phytotoxicity, all I-vyaruB,

Qxyp^rdim and Colaus plants vara uninjured by traatasnts with Panogan,

ni4, PNA and Bioqidn at tha ratas xuMd. Most of tha Ixyarua axA agraartliMi

plants vara attacked br^ tha ti«o C^oso^riua spp. in tha inoculation pre-

trial Mttsiiv aavara defoliation that would have rendarad tba plants un-

salable. No Colaus plants mr9 attacked by these.

Trials: Tha data reoardad on tha trials conducted with Iiryana, £•

QaBraardif and <*hastatua" related to tha paxtsantaga of plants atta<riDSd bgr

oldsy ara maaariaad in labia 1*

Shown in Table 1, Cladoapoi^^ spp* growth was first detected in tha

controls and in 9om of tha treated replicates on the 8th day of incubation.

n>is is in acraanant with Ma^ aid Olaon'a (2^) results on their st,uii^ of

old control in butter. Hlgrospoyai and Qrachj"" first detected In

%astatuin" also on tha ai^th day of incubation. The percentage of plants

infsctad ina always hi^iar in the controls showing that sooa degree of ir^

hlbition was aflhiared in all aaaaa*

The statistieal analysis rafealad that tha onlr algnifioant, poaltiwe

diffaranoa waa obtaiasd tqr HU and Fanogan on tha 9th and ICth day of Ivyaroi

and £• oaereardiiM. Paaogan and PMA ai^iarantly iiMbited sold growth in all
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•pM&»f MKEMting aehi«v»Kj«nt of a varffttst control, Tsut othar dlffoiV!: o«

mvB not slgr-^ rioant,

labia 1. - -aro of .lai..-^. i.alyo\i«d aiad indax of lnf»otlon» .

TrMtmea Panogon .apta» t mk i PSiA t Bioquln

1^ io ^ 1
"c

o -i

-> •

' £1
OO

t

•

o
r

r

Cth 2/ ft 33 25 22 ?? 28 n 33 22

9th 50 SO 17 61 5 55
*^ —

30
P3 r o/ ^

28 10 23 IS 32 6 ^8 22 2^' 2o 2

9tli 4? 2C C 44 lb 2

10th 100 5? IOC'

Sth 4. U H c 4 4 6 12 6

9th 1? IP- 20 16 ... 16 i£ 6

32 10 23 18 40 3/. 44 10

oiisiXi-Jiu.*..- - "'^rlined.

l.e.c'. «= 3. l^vol, Kalmogorrr - Srdmov test, ^tgal (38).

ttai ixwisx of iuisouion ia parcflntaflja of plants infSoted in th«

eoatroXs ainus the svi»r»8> ptvoant«e» <tf plants inf»etad in tfa»

troataMmta,

In or-ioi^ to rank the ^1nP!loidos ao ordl ag to finmix performanoe ae sold

InhibivOr.s, Uio daxa in labis 1 «a« ueaa as a batdr> for a statintio 1 ariai; ;3is

of variaaea tgr riBks %«lng tl^o FriadBMtn's taat, as iadioatsd by ^egal (33).

Thay wro ranked fpor! low to hlf^i, txsicg tha di«it i for the lov^st in l^ia

rank,

Tha ftmgl etrtaa vara rar^ed iilthin tlia qpaeiea for aaeh dagr, to dataralai

if tha Mina fun^lel'a gava tha aama rank nith all tha spaeias*

Xnaaa raaoXta sra auDaaa^ri^ad In .atla 2«
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"luMtttttai"

10th Dter

I*

"hastatai*

t Captaa PMA Bloqtdn

! J ! I I I 11
c.

(3

27 U 25

04 3.5 C4

50 3.5 38
48 5
12 2 16

88

3
2
3.5

2
2

3.5

i 56 2
52 2

> ]B 2

22

32
04

61
44
If

100
36

1.5
5

3.5

5
4
3.5

28
22
04

5

3
3.5

22
02
06

1.5
1
5

x5r- 1.2 n,R. '"."^t

J'',.05, df.

50
36
24

3.5 30
3 02
5 06

1
1
X

xj« 7.9 n.a., df,^
X2,.05, df. 4-9.49

1 92

A«i 64 JL
^ 38 5

55 1
1

10 1

x| • 10,2 alg. df.-4

X^m05> df. 4 • 9.49

atffrtfliont diffte«BM8 ve% und«rUn«d«

OA th* vli^th dagr th« noaters vstvt too figri«)bl» to h«fv wgr stAtiaUoAl

MoUf* httamr Bloquln te«d last nuoldng with HUU Oa th« idafh

BlAqolii mriwd iMt, ilaMnHaUim • tVMd h«A bMB vtaUotloally ibovn.

Ihtx« «nrt no gLgslftMSt Attvtvua%m tetWMa Fanofvn, T;^/^ and PHA on th»

•il^th or ninth day, 0.^ tha tanth dagr» Paoocaa, FKA aal FIA ahoaad a

paiitiva alipalfloant dlfDnwiaa mmt Oapftan and Bioquin, alth Bloqyln raidc-

ins laat and Captan naact to last. So algnlfloant difffai^noaa aava abaan
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Mong Paaoetn, mt, and PKA.

Hw jofownm of InfroUon on £. oaora^^ and Ivyarua aoA th« nwlMr

of laai^s infected ar* pmwntdd in tabla 3.

Bo (totft art ahovn for Colaus beoaaas tha plants iwre riOt attaoloid

ftmgi. Ho data ax« shown for "haatatxn* slnoa paroenta?:© of laaf azva in-

ftotad vat Mali and not r»oord*d,

lo funfrus Infootion oould ba detacted In ancr of tho loavaa of Ivyartai

t* HarWrtttWi plants in th» Paaop!on tawatment nor th» m troatmsnt,

Th» data r«|purdlng psroantaea of laaf area infection and ntmljer of

laavos art dunm onlj^ to lllustrato tha ^.agnltude of the Infection,

Ihe reaulta on poroaataes of plants Infected mn vmd for tha atatlstioal

attUjala dnoe tha aajor conoam the qwuatity of nlaata aada tmtip|T«>>i ff

by aold attack,

aonrlfal rates: All Ityarun, F. o^yeardiuffi and "haotatwi** plants

aarviwd tha treataenta In tha pro-tria3. to determine phytotoxicity. The

Colaus plants shomd a 98 percent survival, but tha loaa aaa due to Bachanlcal

injury.

In tiie Inoculation pre-trial the aiajorlty of the Ivyania and £. a»aa«Jti^

plants nere attacked by the tw Cladeapcri^ «pp. causing awere defoliation

that would hairo rendered the plant material uns ilable.

This sti^y was conducted to find a parontl^ fungicidal treatawnt to

inhibit fungus growth on fbliage plants in transit.

tte plants used nere Si^Jdifisss msm (lind, and Andw) Sngl. (Iiyarua.j
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(*hMt&tm"}| CoUxM MlMsmX Bvsth,, (CoIaus)* Tte funglolitet oMd mm
Otk^UMp fttMHPMf FliAy fl4 and BieqniB*

Xfat ID yMTOMit «i%tald« pradir f)aiaal*Uoa of CA|ytan wma umd at tiM nit«

of ,5 p»r(Mat in as «<|MMu» Wi|Hiialtn
,
PaBpgM «m «atd at a .002 |>awaBt

rata of tha oiwbtmIiiI formalatlan {2,2 psrorat aoti-vo iiici«diai^}f IVA

at a 49 pavoMBt solution of tba florBulation (1*0 aroant aotivo ii)0PadlMit»)«

nk alao aa a ftwr—flatiaw 1*0 iMraast aotiiro, aaa appUad at tha rata of .5

paroaot a»S Bioq«dn (100 payoaBt) aaa uiod aa a 2 pareaot duat«

Ttm firat trtala mn run alth Z^qraruB, £. aaA Calaoa* Tm

xaplioataa of aaA plaai apaalaa aara traatad with tha fangjairtaa aad inooulatad*

A ttdrd lot, tnowtlaliad aitbout tvaatatat aaratd aa oootrola. Tha mabar of

planta in aaab raplloata aas 25 tar Iry&rm mui Col«u»» aad 1£ for qicv-

ttHttn* ^ iaooulua aaad in thaaa triala «u a aol^U>«q)Ofa aw^ianaion of

tao £UdtB8Bldi VP* t^omA attaoidag Iiyaraa ani £• fiBEUCSLiB planta la tlia

grtaniuMUw* Tbm planta in tha raplioatae aara flrat txaatad i^ith tiw etedoala

at the rataa indioatad and than iaootileiiad Iggr diippiBf in tha inoaaXva* SaA

tiaatad pOaat aaa individiial}/ ar^ppad in a liiaat of naa^papir and aaah raplioata

yacted in a 2 ply aomifatad papar box and atovad uaatr rtawlatad In tranalt"

aai»lltiina« mm aMtial pLaata awra alailarlgr iaaoulatad bat aithoat tnatatBl

aad aiailarly prooaaiad* Daily rtaimtlKag aara aaija and raaolta* axpraaaad

la paroantae* of plants attaflflmd tagr tha m^KAm^ paraMtta«i laaf aurftoa lofcKJtadi

moA aafeMP of laavaa attacted aara raaordad for throa ooaaaaatlim daja* baslanix«

on tta till dqr af InmiMiticn ahan aolda aara firat dataotad.

lhaa* tziala indloatad Ivyaruai and gm ttOStSSiM auaoaptiliie to tha taa

VJli/UBBBSiM 4>f* «nd iadioatad Colaua inmm to thasa «rgazd«aa.

Ttm fhaatatiai" trial aaa aaoduatad alth planta i^ppad from a oosaMrelal
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natmry in Pusrt* MMfBm tti ili iiplieatea vwre treated first vititi each fungi-

olde and then inocmlated tgr dippLic in a nold-spore suspension of the two

BlMlftlinBTiim «PP* prevlouaiy plus a MJLCTftffWra sp. and a gmMlIB

obtained from tho "hastatvn" plants upon their arrlTal, They wre processed

lUdng tiMi MM Mtheds as tlia previous trials.

!IMs trial indieatad ^astatta" innana to C lac''.3;-oi-itu. spp* and susMptibls

^ ffitfimHMin >P* GraiMm sp. Ihe aold growth in %8tatattn* nas alOMr

than in the i»revious trials and it Tt&a confined to tlie dorsal side of the leaf

blades*

PaMgMtf PMA and FffA uliowed a positl've significant differono* owr Captan

and Bioquin, vLUx iiioquin ranidag last and Captan next to last* So signifioant

differanoes Mre etwwa asMig Panogstt, lUk and HtA*

Kold infartion in I-wyarwa and Pjt ogycardiiBa na-^ severe and although &

hifllh degFM of dtofbliation occurred aakine these plunvs unaalable^ aH the plants

eurvi^d the attMsk of the fUngl*

FanegMf PMA^ FVA and Bioquin nere non-toxio to the plants at the rates

used*

She onlv signifioant, poaitiYB diffbrsnoe ms obtained hy FVA and Panoflen

on the 9th and 10th dagr on Ivyarts and evyoardiun and although Panogen sbA

PHA apparently irhibitad Bold growth in all speoies si«eBstir.g achieirsiaeBt of

a perfbot control, other difftrenoes were not significant

M6UISI0S

A thorou^ rsTiev of the literature failed to rewal any preyious stcdy

eonduoted with tbeee iipeeifio objectives with foliage plants in general and

t^ae ^peeies In particular; so it mi^t be rae9onab3y concluded that this

is the first study ever oonducted oovwxing Uiis area of research. This is
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tht Atet Una OlAteanorltn fpp, are reported attaoking IvysTm and £• ffinMHtll

both in tJje freeokoass and ra^r slwulsted "in transit" condi^^cng. This also

tbe first tlflt ttnaUBIBaai^ 'P* '^'^ ^"^^MWk ^P* rej-orted on "haatatun"

(rtiipped fkw PoBrto Ideo azid alao under dmulated "in transit" oor:ditions«

Itjrartvi and P. exroardiua indicated suaoeptibility to two <r1jtfttP?rt"» OPP*

and the siolda attaoked tbe doz^l, 1M tentaral side or beth sides of the leaf

blades,

Coletu and "hastattn" indicated resistanoe to the teo mM/^in
jj|g|

|*iiy gpp,

and i^aatatm" indicated susceptibility- tc a Kigrosngr^ sp. and a Qwtt^^it^

•p. The infection in this last oase im restrict to the dorsal side of tbe

leaves.

fmmgmt nU. and Bioquin «ere found to be non-toxic to any of the

speeiea at the rates applied*

Paaogen, IMA and FMA showed a positiire signifioaai difference vmr Captan

sad Bioq'oin, with Bioquin ranking last and Captan nejtt to last, JIo significant

differenoes wrs Amoi sMttg Hmmm^ and FHA.
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The objoetiv8 of thlo exp3ri!n3nt wag to find a preventive fungicidal

treatanent for fungus growth on foliage plants In transit.

Rooted cuttin of Phi lodendrori oxycardiuni ochott; Scindapsus anir^us

(Lind, and iln re) Sngl. (Ivyarum), Coleus blu-aei Bento (Coleus) and

Phllodendrpn "haetatum" (%astatun") were used in the trials.

The fun{Ticld9 3 tested were: iiathylmercury Dic/andiasnide (Panogen)j

TricbloromethjitViotetrailjdro Phthalamida (Captan)} PhenyLnerciorlc Acetate

(FMA); vSodima Propionate (PNA) and Gopper-8-hj'-droxiquin (Bioq',dn), ihe 50

percent wett^ble powder formulation of Oaptan r,a.8 used at the rate of ,5

percent in an aqueons solution, fanogen was usad at a .002 percent rate of

the conmrcial formulation (2,2 percent active ingredients); PMA at a .5

percent solution of the formulation (l.O percent active ingredienta). PNA,

also as a formulation 1.0 percent active, was applied at the rate of ,5

percent and Bioquin (lOO percent pure) was used as a 2 percent dust.

Two replicates of each of the three plants species were treated with

each of the chemicals. Five untreated replicates served as the controls.

The numler of plants in euch replicate was 25 for Ivyarum and Coleus and 18

for P. oxi^-cardium . The inoculum used ras a mold-spore suspension of two

CladosDorlua spp. found attacking Ivyarum and L. c-jc/carril im plants in t-^e

greanhouse. ITaa plants in the replicates were first tireated with the chemicals

and allowed to drj, then inoculated ty dipping in a spore suspension in water.

Each individual plant V7as then wrapped In a sheet of newspaper and each

roplicate packed in a two ply, corrugated ;«per box and stored under sim-

ulated "in transit* conditions. Kie controls were oimilarly inoculated

but without fungicide treataent and similarly processed. Daily observations

were made and results expressed in terms of percent of the plants attacked,

percentage leaf sxarface and nuabcr of leaves attacked by the fungi ;?ere recorded



for tliree ccnsscutlvg days, beginning on tho 8th day of incubation nhen mold

giwth was fir?t detactad.

This trial indicited Ivyarm --.vA P. oxycardlum sus'-optlble to tha two

CladosDoi4\p) spp. and Colaus imrnuns to thene fungi.

Panogen, F.;a and PNA proved aqttilly affoctive in inhibiting fungus

growth In the plants Tihile Bioqj^n consistently fallad to do so.

The ^astatum" plants wre obtained from a conoaercial groner in Puerto

Rico. Tw) "hastatum" rsplicates mro treated idfch fungicide and then in-

oculated by dipping in a aold-spore suspension of the two Clado3ix)riuE spp.

previously used, plus a Nifrros-norfi sp. aud a Graphiun sp, obtained from th»

"hastatum" plants upon their arrival.

This trial indicated that "hastatua* «as iismona to Cladosrorium spp,

but Guscsptible to Kj-gyo^pora sp. and GrarMum sp. The molds on "hastatum"

grew at a much sloirer rate than those on the previous species, and their

attack on "hastatum" was restrictad to the dorsal side of the leaf blades.

Mold infection in Ivyannr and P. oxycardium y.as severe causing a high

degree cf defoliation but all plants in both cases survived the attack.

Panocen, EiA, PNA and Bioquin were non-toxic to these plant species

at Uie rates used,

llie only significant differences were obtained ijith Panogen and PHA

on the ninth and tenth days in the cases Ivyarum and P. oxycardium . although

the two fungicides gave good prevention of mold Invasion in all cases, other

differences were not slL-niflcant. Panogen, PiSA and PKA shoirad a positive

signifioant difference over Captan and Bioquin, vdtli Bioquin ranking last and

Captan next to j.ast. Ko significant differences wre shovm a;nong Panogen,

PMA and PHA,


