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~!Inll1g prowco! wilh :! highly sp>!ciric DNA dye ror lhe 
ysi~ o!" lhe yt:a~l cd! cyck (CC) wa.' déveloped. Wilh lbis 

new prnwcol. il was possibk lO JchiéVC a consider .. hk 
imnr0véménl in lhe varialion cocfficients 01" lhe G()fG 1 al1l1 
G2tM re:lKS and a ele:lí CUl idenli!"icalion of lhe S phasé. 
Furtnermore, this "rparenl improvement ailowed ;). . more 
rigOr0US assessmenl 01" tilé él"féelS o: · henomy! and diciot1uanid 
in lhe CC oi" lhe yeasl, whcn compareci wilh lhe slaining 
prolocol wilh proridiurn iodide. Chahges in lhe cellular DNA 
COnlenl induced by Ülé !"ungicides couid also be é-'itimaléd hy lhe 
introduc;LÍon of an intt:mal slan(l:!rd in lhe samrks for cdl cyc;lt;­
an<Üysis. CC analysis of yeasl samrles incubaled with hcnomyl 
revcakà a elear aceumuJation (lI" edis in G2/M. proportional to 
lhe conc>!nlration of lhe fungieidt:. On lhe o ther h:lnd, ineuh~Hion 
with dic!olluanid set:ms lO havc liule or no :.!lkcls on lhe 
reb.t!ve distrihution o!" cc!!s in Lhe CC. Howcvcr. we were :.thle 
lO déleCl slighl changes in lill! ct!llubr DNA eOnll!nl inuucéd .hy 
lhe lh:.: prcsl!nee 01 lhis [ungic;ide. 

* Margarida Fortuna n.:ccived a ldlowsilip from INIA·I'AMAF n" 
97.0Y.5520.Y (l'onugal). 
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ANSWER FROM TIlE YEASTS ZYGOSACCHAROMYCES EAJUJ J..ND 
SACCHAROMYCES CEREVISIAE TO TrlE PRESENCE OF F .... JNGICIDES 
- BENOMYL J..ND CLIVfOXAMIL 

R~tão , 1. M. C and Estevinho, M.L.F. 

Esco12 Sup~rior Agrá.ria de Bragança, Ap. ! 72. Qta de Sta. Apolónia, 5300 
Bragança. 

Somerirnes it W2.S de:e:cred residues af iungiciàes in !nUS!. Tnese 
prociccts cause a small inhibilOry ClleCt ou fcn:nem.arion... Neverless, when 
applied 8 a 15 days before lhe barvest, ir could affect negatively lhe 
ferr.1enrzc.on. 

ln lhe present work the effe..."tS of benomyl and cimoxamil , in growth 
and cell viability oÍ ZygosQccnaromyces ba:Hi lSA 1307 me af a 
Sacciu:zromyces cerevis ice iso!ated from a .grape must :at the Adega 
Cooperativa de Murça, wcr: srudied. At pR 4.0 anà 26°C, lhe preserlce of 
benomyI and cimoxanúl, above a miniroum ifl .. hibitory conccnrration (MIe) 
dccreased the suecific eTowth rate and tbe final biorn.a.5S2. af both snecies, the 
reáucrion :incre'asing ';th the concentration ~f the fun2,ic ide in -the extra­
ceHular medium. For bom species and tbe ~o fungicid.~, when present at 
concenrrarions above the lvilC value, me in.hlbition kine.rics was e.xpressed by 
an e:q:>anenti:al re!atian. Tb,e depenàen~ oÍ the obse:-ved effecrs in grcwth and 
fInal bipm.assa ar both species although qualiuovely 'identical, was 
qua::!titauvely differe:lt. Acru.zl1y, me va]ue af me M!C ofbeoomyJ in Z .bailii 
ISA 1307 was lower than in Sacd:an;>myces cere'/":.siae. ln tur:ç., me values of 
t.~e . ,xpoc.encial L'1bfoioon' const2.I!ts of growth for oenomyl and cimcxamil 
we7'e hig.t1er in Z. bai!ii ISA 1307, 

ln whar conc::ms the cel] viabiliry. the eüects aí lhe tvlO fungicides 
on rbe specific ae:lth nres were sruàied uncier isothermal condirians (25 Oe) 
ane pH 3.0. For both spec:ies and boili fu!lgiciàes. cd!ula:- death was 
exponc::1tiall y st1rnubred 1.."1 t.!J.e presence of incr~ing a.tra-cel1ular fu.'1gic~de 

bC iJOr.1yi 3.::lC cimoxamil m z. ba;:iii rSA U 07 wcre lower rna..'1 in 
Saccr.aromyces ce.revisiae, The results si.!ggested tha~ Z. Dai/ii lSA 1307, 
cOI1:!pararivcly to Scccr..aromyces cerevisiae, 1S more rcsistaDt to 'benomy! and ' 
cir:1ox.J..mil , 31 ie::!s i: Íl"_ wh2.t r::gards cdl Y iab ~ l:i ry , 

Conrract gr"...n~ sportso ~: INlfI..-?A?vL.!...F 97.09..55 20.9 frmn PO~g31. 
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lintos e Sacc;" 
brancos) e taf1~ 
mostos Droven· 
AdicionalmenH 
selvagem ores, 
castas brancas, 
mosto branco f, 
mosto unto err 
liu·os de c2.Daci 
utilizado um ga 
mosto sem aàiç 

No que d' 
para a tempera· 
quer com LSA, 
exerceu um efe: 
lado, não se v, 
características 
organoléotica. 

- Os' reslllt 
inoculação de 
arranque da fe 
características i 
um vinho. . 
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