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INTRODLET IGN

Traditionolly thz ohjectives of Tuncicids dressings wero
to cestroy pathopernic organisrss on the sesd anc to protect
cermnineting seedling from ettack by solil borne pethogens.
Systemic funpicides heve edded furiter possinility to cortrol
dizpases using the dressing es 2 reserunir of fungicide during
the grawth of the crop. Geed dressinc provides #7080 economic
snd convenient mzthoo of conirol. Jhen prolonged syetemic
protection is reguired the diluticn effect of growth and the
gvarcual areakdown of the active ingredienc cemend that laroar

amount of chemicel have to be spplied to tho sEsd.

The mechenisms of sysiemic compounds o econiTol cisspsc
have been discussed from differing points of visw on esrlisr
occesions (Oimond 1S6S, Dimord and Morsisll 1955; Grossmann,

156055 Gart and Van Andel, 1960; Yoodocock 1571).

Ps systemic compounds enter the plent, They encourieT a
variety of ective biochemical systems arnd they erz aflern alierzd
in this encounter, Some compounds are converted irdo Fungi-
voxic molecules oficr relatively minor macificesion.  Oihers
erter es raw materimls for biosynohesis of fungitoxic siructuras,
You others alter the physiology of the plent or featurzs of iis
atotomy. Some trogtments mimic the mechanisms of netural resis-

tersz o disease.
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Une canmoi discuss ireptments that affect physinlogy of
the host without dealire with those that slier psthogeresis,
Thus this work asimec ta siudy the worphological fesiures of

L]
tear plerte and tomato seedlings as uelltheir nitrogen conters
tregted with four sysiemie fungicides. The effect upon disgase

control with these systemic compounds and their distribpotion in

Alezrt orpens weTe olso siudied,
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Fusgrium wilt :

nrmsbroon and Annstrong (1963) reporied thete tha occurrence

of Fusarium gxvsporur f. BE. phaseoli, ceusing vascular wilt of verious

hean varietiss.

prosbtraong and Armstronng {1953) Tound the paihocen on pooe besn in

Soputh Carolira, seed of which had coms from Califcmmia.

Migmenova (1964} found thet forms of Fusarium oxyar :zum and

Fusarium sclan® isolated from cereals wers pathoperic slso to bean and

cotion, and those isolated from cotvon proved pathonenic o ceresls.
prmstrong and Joarmne  {(1955) reporved thet inoculetion of sewveral

vartieties of glfalfe with Fusarium oxysporun f.sp. medicaginis or

fusarium oxysoorur f.ap. vesinfecsum resulted in sinilar sympooms of

wilt. Mo external or internal aymptoms of wilt coocusrod when alfalfa
wes irpculetec with 34 forms or reces of F. oxyaporun difterent From
the precedinc ores, anc orly slight wascular discoloration was evident

when 1t was ingculated with Fuserium oxysporum f.ep. ghaseoll.

Darwish (1557 iecleted Fusarium oxysporum from bean Szeds and

the fungus wes petnogeric ta the seedlinos.

Bloambery (1971) found that the isolates of fusariun: oxysSpoTum

were pbtained from roota of Douglas~fir seedlings with or withouwt
disesse symntoms such as the postamerpence damping-off, root rot, or

corky root.

Disegse :

Funogl controll @

Zimmar (1967 reportec that the trestment of sefflower seed with
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et

7% WP formuletion of the exsthiim fungicice { DOMED ), at 24 and L8
0Z/1C0 1b of seed effeciively cortrolled seed borne ruet sporzs and
markedly reduced Tust infectior of 2 week old seedlinps. Application
of non phybotoxic concentrations of 2 end & 15 #acre directly in the
mow of plenting aleo crestly reduces rust infection of seecling 2 weeks
old.  Bell (1965) Tound that 12 funoicides in powder fomulation
applied sinpliy or as hlends of two meterisls were assay. 3 Tar effactive-
nese 35 pesnut soz2d treatments Inm the cetegorics of reducing seed borme

fungi. The blends ware generally superinr to  sincle funcicide in all

catenories.

Borum and Sinclair {19587 Found that protection ageingt pra-and

post emergance demping-off pcourred when sesdlince were grown In soil

treatec with 220 opm Vieatex, uszd as seed treatmens { O oz/4C0 1o of

sezfds). Results i vitrTo showzd thet vitawax wes Funcissaotic to

———

Fhizocugnia salaci at 1 porn.  19irk and Sinclair {1950} Tournd that

vitavax and Domosan probacied cotton seedlincs sgeinst Rl soleni.

Methre (19568) sihowed that umtake of vitavex ( DUW0 ) and Flantuax

( DCYSD ) by . solani end Ustiilago maycis wes rapld wiil mgkimam

untake ocourTing 30-gomin. afier initizl exposure, DOIL waes absorbed
rore rapioly by L. solani end U. maydis than Plantuax,. Smel  and
Edginton (12588} found thet Yitavax and Flentvax gave syscemic comirol

of Uromyces ohaszoll on Pnasenius vulparis plants.  Allan b el., (15ESe)

eveluated 4 systemic fungicides in the green howse antd i lobkoratory
Y u; g b
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for thelir effectiveness in conbrolling cotton infection by 1. solani,
These Tungicides were Vitewvax, denlate TH 7462 and T3Z. Yitavax gave

bile best protection a gainst R+ solani Followed by Benlavz, TBZ and

TH THeZ2. Vitauax inhibited funcus growih top signifticantly oreater

degree then the other thres fungicides. 1lam et al., (1563h) found that
the uptske of DUME by perminating cotton seed depended wpon the sazd

tregtment rate, the significance of thess Fucides may Tosour DOMO

both a pra- and post emergence zyssemnic funpicides,

Biebn and Dimond (1257) resorted that bencoyl appliced by sub-
irrigation to topato plants 2--2 day after inoculatlon with Fusarium
OXySPOT L fusp. lycppersici recucad syopboms by 707 in 13-21 tays.
Cessac and Dodz2l (1969) found that benomyl was very efficient in the

control of vescular disesse ceused by Fusarium and Verticilllum spR.

Metcatflend 9rown (195S) reporoed thek when beromyl, D07, JGMO
and DCMOD appliec to sead or sgil controllzd flan souc ervl loose

smLE .

fuchs et gl., (1970) tested benomyl sceinst Fuserium wilt of pea
it s

end Lomato plants. They found that 1 i S zrcoed, in iiguid media

or oh  ager plate inhibited Fusarium oxysporis f.sp. Pisd i

lycopersici, ssed Srestment {1 wc/50 seed or soil drenche) {10 mc/50

seedlincs applied on egach 3 congecutive days after infectlon) proteciead
pee planis effectively. It seems that funcisteiic sotivicy of benomyl

is primarily due to the benzimidgzeole nucleus which afTz2ot sll enercy

e

production snd nunlic soid synihesis. [Bould and Miller {4970) reported
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thet penzimidezoles were wsuglly effeciive and less phytotoxic then Hg
ageinst F. pxysporum f.so. clacioll in Iris bulb stocks. Senz (15700
reparted that Yitgvax gave modersiz control against dempirg-off of

tomato but it wes phytotoxic.

Thanassoulopoulos et al., (1570) reported that benomyl contzolled

Fusarium wilit of tomsto and watermelon and he noticed that berncmyl had

rc apparent phybotoxic effects on potied tometo and watamelon, when
applied &8 & soil drench 2t retes up to 10,000 ppm active fngredients
Ednington gt el., (1971) examined the funnitoxicicy of three henzimi-

dezole compound in vitro. Berooyl wes extremely toxic to a wide

specirum of fungl, but wes non-toxic to certain texonomic groups, as

Alternaria Steophylium and curvulaeria. The selective toxicity of a1l

three compourds deperds cr the benzimidezeles porticn of the

malecule.

Gould and Miller {1971) found that boih benomyl znd thisberdazole
effectively corirolled Fosarium basal ot of Iris bulhs hub benomyl
ODave sionificently betfer results. Qusting bulbs wes wsuzlly are
effect ive than sogking or sprayine them. Effeceivencsss of sosking
bulbs in benpmyl was improved by incressing the fempereturz from 1070
to 4070 gnd the Gime period from 10 to 30 min. in comtrast to previous

resulis.,

Decellonne and Peyer {1572} repoTied that benomyl was rTapidly

absorbed by the conidia of Fussrium oxysporum which irnibited their

germination.
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Billiam (1972) Tound tnst the Tine structure of pelhogenic fungel
hyphae wes exemined in the vesculst Lissuz of tomato plantes inaculated

with Fusarium wilt, Fussrium oxyuporum f.ep.lycopersici. Three to 5

deys after inoculatieon the hyphae were found in the vesscls of the tomato
siems. Bishn {1573) stated that the three foliar spravs of acidified
benomyl, epplied spproximaiely 1,5 and © caye efter incculation of

tomate plants with Fuserium oxysporun . sp. lycopersic® . redused

Fusarimm wili symptome sbout 5(Ei. A single foliar epray of goidified
benomyl applied 3-4 deys after imoculation did not noticesbly reduce
Frmariim wilt symptoms. Folier sprays of Denomyl plus hytrechloric
gcid wera Teporied to0 have & curative effect apsinet verticillium

wilt of cotton.

Bighn snd Dimond (19733 Tound that tometo plants showsd less
ComPounds

Fusarium wilt wnerfthat iniured roote were epplied hefore rooi inocoe

lation with Fuseriu gxysporus fo ap. ly opersici. Tests of 272

canpaurds ghowed that the severity of Fusariem wilt and root injury
were negatively correlated to significant degres. Pesults {rom studies
in which 8 split-root tectmique wes used sugnested thei, with whe
except ion of plant growth requlsters, compownds which caused roct

injury or can inhibition of root elongsiion gererally had a localized

effect .

McRitchic (1973) Tound that Fusarium oxysporun was isclsted rom

wilted varienated Pyracorina. The Tunous proved pethacen o the

variegeted but nogt to the more conson non variecated Tron Denomyl
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provided complete control when applied ag a soill drench zitiier 8 days

or 41 day & ter root imcculation.

Distribubion and Metabolism of funcicices

tirk gnd Sinclair (1968} reporied that the driec tisgues
tresied with Demosen snd Vitgvax showed that the tws funcicides mowved
Bystemically vauard when gspplied as 8 seed treatment crvdemiculicis
Tenchs end where sezdlings were placed in lsbelled hypotonic nutrient
pedium,. Their results indicmbed that the compounds were defecied in
whic lysigrmous rlsnds of coclon seedling hypocotyls. Tihils Tesuls,
plus seed and tissue bioessay incicated that these compounds moved
systemically in cotion eesdlings. GSnel end Edingbton (1938) reporse
thet when the plants trested with Vibtsuax (DUMG) or Plant wax (COHFCD)
vig rooss and Toliape, these compounds were transporisd acropettaly,

accurulating gt the Lip sgno marpins of lepuves,

Gray. encd Sinclair €£1570) found that 5 systemic funcicides , i.e.

{Zenlawe, Damosen, ChloTtoneh, Plantvax  end Vitzvax) were Funglioxic

to the soybean patiogen L ephelosporiun giejetum in viirc. Some

=

funggtoxic compounds of benowmyl, chlororeb eno TBZ roved systemically

in soybean szetlince efter seedling ropis were exposad o chenicals.

Fuchs et Bl., {1970} reporsao that besn (Phoseolys woloaris)
roots absorbed heromyl end FES which were transported in the xylem
snd sceumulated in Lesf tipe anc marcirs. Its distribution amang

plant organe is dependant on the rave of transpiraiion af organ.
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Pellissier et gl., (1971) teated tne presence of g fungelioxicans

in leaves of hean one day efier treatment with 10, 20, 40, &0 and
160 ppm benamyl in Hosglandd & aalvion.

When beagns wzre grown o benamyl tregted soil, bhinassgy tests revealsd
the presence of Fungltoxicant at 2 days afier treating soil with the
concentrat iore of 200, 250, 30U ppm., and 2 days after ctroatment with

160 pom.

Peterson and Edington (19713 eppllad benooyl to the roois of
flouering g&€ranium anc poingsettisz plarts. Fungicidal actlivity wes
later detected in the leaves, but none could be found in he gersnium
petels or in poinsettis breacts. Studies carried oud with bean and
tomato plents hearing fruits sbowed thet the fungicidz wes transportac
T

primarily to the folisge. Trc concertration in tomaic Troits ranged

from 0.03 to & of that in she foliane.

Ir begn tha conpertration in the froits tznded to be grosicer (0.3 to 35)
then in foliece. Melocolm (19732) reported thet the discvrisuiion an d
mataboliem of methyl Z-benzimicazole carbamsts (MBC) in stiawberry plants
uhich grown in hoanlandls solution and rogi trested with %E Fungicide.

There was s lLittle sccumulation of labil ‘IL‘E in mabure fruit when plants

were treated gither prior to or at the start of flower initistion.

When ron fruiting plants were trescted the label -“'E accumulated in

the roete and folisge produced before snd during the tregtment period.
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b . . , \ms .
K L wes found in the folisge produced gfier cessation

Much less label
of tregtment. Whila MEC antd Z-eminoberzimidazole (2 A0} wers present
in both root znd Folimge tissuces of tresied plants, MEC was most

£ 14

concentrated in the foliage. The amownt o L BC in whole plents

trested for 36 and 57 Cdaya was 54% anc 328 respectively.

Bolkan erd Milne {1972) found thet bencnyl, Carboxin and thiaben-
tazole, applied as dust (2.9 aciive ingedient to poigtu s=ed tubers,
were sbeorhed gnd translocated in growing shoois. The chemicals were
tietected in the bese of shocis and leaves produced fronm freated tubersy
Concenirat ione were consideragbly lower in ieafl than in shoot tissue.
The shoot bmee contained high amounts of fungitoxicgnt Tor as long as
30 tays after treptment., With Che exception of beromyl winich broken
down into twg prndunts? all compounds sppeered to move unsltered Iin

plant tissue.

Ellis and Sincleir €1975) tasted Methyl 2-benzimidazole carbanste (ME0)
in the saed coat and cotylodones of scybean seeds from plenis aprayed
with benomyl (M2} . The compouwnd moved throush $he pod-Uslls ard into
geers and wes sbsorbed through stem tiesues gnd transliocated upward

into sests,

Kirk end Sinclair {1976) faund thet when soybean oiszues were

bioagssayed by an ager diffusion method ageina®d PEnicillium gtroventum

the gize of inhibition was greater following a 2h-hr. oot exposure to
g0 18654 snd thiaphangte (TM} than with a8 12-hr. exposurs. Irmindbition

zgneg were grester around all tissues. The higher concensration of
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