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SUMMARY 

StrainsofFusíll'ium isolatedfrom corn harvested in 
differentfieldsof lhe northern-central area of the provin-
ce ofSanta Argentina, were identified lo the 
level. Their dislribulion inthe samples was eva/l/oled and 
sludiesof prevalence had lO be carried out in corn grains 
from this 

Samples of recently harl'ested and 
were examined. The isolalion oJFusarium 

strains was performed by direct plating ofthe grains 0/1 

potato-dextrose-chloramphenicol agar (PDA Afier 
incubatiol1 al room temperatl/re, percentages of grains 
colonísed by the diJferen/ species were recordecl For Ihe 
identificalion of the conidial suspensions 
mOl1osporic cultures were p/ated siJJ/lIlfaneous~v 011 PDA 
and synthelischer ntihrslof{arlller agar A lacro-
and microscopic observa/ion.'! were pe¡jormed 4, 8 
and 14 days incuba/ion al room {emperall/re (22°_ 

The prel'alence o{Fusarium the sml/ples 
was 100 amI 29 % al them was colonized more 
{han one F.moniliforme was identified iI152.6% 
o{lhe samples, F.subglutinans a/1(1 F.graminearum. in 
29%and F.oxyspvrum, in 2.6%. Thejirst speciespresen-
led the highest leve/s (7.5 lo 52.5 %). 

According lo {he litera/l/re. jor ¡he 
is%led we cOl1sidered cOl1venient lo 

Iocll'> fu/are prevalence slIrveys of Fusarium toxins on 
(vpe B Irichofhecenes, zearalenone, IIIOl1i/iforlllin ond 
fillllonisin, in corn oflhis 

Casilla 92-V, Valparaíso, Chile. 

RESUMEN 

Se identificaron a nivel de 
rium aisladas de granos de diftren­
les campos del áreacel1tro-norte de la prol'inciade Santa 

es/udiandose su distribución y prevalencia 
en esta región. 

Se examinaron /l/uestras de granos secos de reciente 
cosecha y almacenados El aislamiento 
de las cepas de Fusarium se llevó a cabo mediante 
plaqueo directo de los granos en agar papa-dextrosa­
cloranfenicol (PDA 
de granos colonizados por las diferentes especies. Para 
su identificación, se eJectuaron cullivos monospóricos 
en agar PDA y SNA para inducir la formación de 
esporodoquios. Se realizaron obsenJaciones macro y 
microscópicas a fas 4, 8 Y 1-1 días de incubación a tem­

ambiente 
La prevalencia de Fusarium en las muestrasfile del 

100 %. El 29 % de las mismas secolonizó por más de una 
Se identificaron F.molliliforme, en el 52.6 % 

de las muestras. F.suhglutillalls - F.gramilleurum, en el 
29 y F.oxysporum en el 2.6%. La primera especie, 
presentó los niveles más altos de granos colonizados 

Tf'fJ(IT"'.\ en la referente a las 
diferentes aisladas, considel'amos conveniente 
orientar posteriores estudios de prevalencia de mico­
toxinas de Fu.~ar¡um en granos de maíz de la región, 
hacia B, moniliformina 
y jiwlOl1isina. 
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A. Saubois el al. 

lNTRODUCTION 

The genus Fusllrium has aHracted more aUcntion 
from a broader range of scicntists lhan any othcr 
grouporrungi, probably duc lo thccoSlllopolítan condítioll 
of lhe group, which is respollsible for numerous plan! 
diseases and storage rots (4, 24). Fusarium spccies are 
widely distributed in soU and on sublcrrancous alld aerial 
plan! parts, plan! debris, and olher substrates 
7, 19). Thcy arc common in tropical and 
regions bul aIso round in desert, alpine and arclíc arcas (8, 
14, 18). The ability or Fusarillm ror in 

making them common colonizcrs or aeríal 
plant parts, and thcir lo cause vascular rool 
roIs and other diseases on a wide range or cereal grains and 
horticultural crops, explain lhe rcason should be 
considered a lhreal of ecollomical impOrlance 
(6, 11, 13,22,23). Ulldercertaincnvironmental condilions 
in lhe field as well as during post-harvesl slagcs, [hc 
damagc caused by ccrtain species of lhe genus can arreCl 
tcchnological propertics and nulritional vaIuc of 
for human and animal consumption (11, 12, 13, 19,20, 
23). 

In addiLion lo lhe ecollomical impact of FlI.'iorium 
infections in agriculture, certain species havebccn studicd 
cxlcnsivcly in lhe last 20 years in relalion lO {he possible 
role as causalive agents of mycotoxicoses. Thcrcforc, 
foods and feeds contaminated with their toxins constitutc 
a known risk for human and animal heal1.h and lIavc 
importance in sorne discascs of unknown ethiology, 
specially demonstraled for Gihherella zeae (F.grami­
'nearllm) and species in the Section Liscola in relation 
wilh rice and coen (1, 16,26,27,34,36), 

To lhis rcspect, lhere seem lo be some gcographícal 
differences in the natural distribution of Fusarium specics, 
as weIl as oftheir corresponding toxins, whichare inlluen­
ced primarily by envrronrnental con di Lions, crop producLion 
and post-harvest handling and slorage methods (5). 

Biolic, primarily rainfall, abíotic f.1clors, type of 
cereal cultivar and fungal isolaLc, may be rcsponsiblc ror 
ahe exleul of grain infecLion by Fusarium (2, 21). 

Corn grains have proved Lo be commonly invaded 
and colonized by Fusarium specics in va sI arcas of Ihe 
world undcr tempera te, subtropical and tropical climale 
conditions. This crop conslituLes an important of 
human and animal diet in Argcntina. 

Nalional reporls concerning lhe dislribution of 
FlIsarillm in com crops are scarce (9, 
10, Notwithstanding, these surveysdoconfirm 
lhe presence of the Liscola seclion spccies (mainly 
F.moniliforme and F. graminearum, as \Vell as tlldr 
teleomorphic states). In these survcys, refcrcllccs is made 
lO these species as being rcsponsiblc fo a faírl)' significan! 
díscascs whích arrects grains or corn in thcir cobs. 
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Moreovcr lhe possible associalioll or COrEl plant infccted 
wilh G. zeae w¡lh cases of illtoxicalion in pigs is pul 
forward (17, More recen! papers (25, 26), in lhe 

of revcalcd the presence or several 
and variches of Fw;urimn in arid soils and 

diITcrcnt cultures orthe zone.ln coen F.graminearum, F. 
.. ,,,,,,¡jr¡í/l, ..... ,n and F. oxysJ1omm \vere ísolaled. 

Prcvious dala on lile disLribution of Fusurium 
in of corn harvesled in om region llave nol 

been made availablc. 
In (he , Fusarium strains isolated from 

were idcntifíed Lo Lhe levc!. Tlldr 
nr""I"I'"n,~''' and dislribulion in samples of Santa Fe pro-

1'.<01'1111<1. were also carricd out as a preliminary 
focused on future surveys for Fusarium mycoloxíns 

in cereal of Lhe 

ANO METHOOS 

I.-Samplcs: Atotalof38samplcsofapproximatcly 1.000 
-2.000 g of harvesled and posl-harvcsl 
dried corn \Vere collccled rrom dí.ITcrent ficlds 

lhe northern-ceutral geographical arca of 
lhe province of Santa Samples were 
subdividcd in order lo obtain portiolls of of 
appro:dmalely 100 g, and in al 

Figure 1: Gcognlphical area samplcd for 
Fusariuln distribulion in corn grains. 

The s¡lIlIpling arca is SllO\\'11 as a slripcd 
¡¡ortion in (hc maJ). 



10 unliJ examined. were coJlectcd during 
1993 erop, and eonserved ror a maximum period of 6 
months. geographical area ís shown in l. 

2,- Isolation of Fusarium strains: seeds of ea eh 
sample \Vere surfaee slerílized for 2 minutes in 10 % 
commercíal hypochloride. and subsequently washed in 
fom 50 mi sterile water portions. After being dried wilh 
sterile paper filler, they \Vere plated on potato-dextrose 
agar eontaining 100 Ilg of chloramphenieol/ml 
(PD A +C AF) lo suppress bacteria. Fíve treated seeds \Vere 
placed on the surface of 10 plates and íncubaled al room 

Fusarium characteristic colonies 
out from the seeds after 5-7 sllbcllHured 

on PDA simultaneously recording lhe percenlagcs 
of colonized seeds. 

3.- Single-SI)OrC isollltion: U!llc-SDol:e isolalion \Vas 
carried out Nclson el al. (31). A <,,,en,,,,,, of 
conidia was preparcd in a 10 mi slcrile water ponion for 
each isolation so Ihat it conlained a fe\\' conídia pcr drop 
whcn observed under low-power microscope field. Each 
suspension \Vas 011 Ihe surface of a thin layer of 
solídílied 2°Ic, waler agar contained in a Pelrí dísh. and Ihe 
cxccss ofwatcr was draíned off. After íneubalioll al room 
lemperalure. small sqllares germinating 
conídia were cut out ¡¡ud lransferrcd lO desired 
media in order lo obtain monosporic cultures for subse­
guent ídenlificalion. 

4.-Identification 01' Fusarium strains: IdentificaLíoll of 
Fusarium strains 10 the le\'el was performed 
following Ihe laxonomic schemesofGerlach& Niremberg 
(J 5). Nclson el al. (JI). and Pascoe (32). COllídial 

of cultures were inoclllated 011 

bolh PDA and SNA (31). and ineubaled al room 
temperature following day-light períods of 12 hours. 
After 4, 8. and 14 days of íncubatioll. cultures ",ere 
observed and dala of pigmcnlation. le:-.;lure and 

rale were recorded. as well as microscopic 
characleríslícs such as ce 11 
Iypes and and polyblaslÍc cells}, 
conídium Iypes (macro. micro. 1I1eso and chlamydoco­
nidia). conidia groupíng lypCS. as \"ell as Ihe presellce or 
abscllce of sPO,odo'luia and pinnotc formalíons ",cre 
recorded. 

RESU AND DISCUSSION 

Fusarillm was detcctcd in alllhe 1X COrll samples 

- A. Sa/lbois el al. 

Fusarium moniliforme and F.suhglutinans 
tíon Liseola). F.graminearum (SeclÍon Discolor), and 
F.oxysporum (Seetion Elegans), were identified. The 
firstly named being presenl in 
71.1°/o of the total and F.oxysporum \Vas 
deteclcd in only one sample 1). The poor presence 
of F.oxysporum is an íncommon sítuatíon because il is a 
soílborne fungus found in agrieoltural soils throughout the 
world. and an aUractive model for Ihe ecological 
studíes of fungal species aIso includcs 
pathogenic and non pathogenic strains capabJe ofpersistíng 
through asymptomatic colonization of plant roots and 
saprophytic growth on non living organic maUer. AClually 
Lhe sLrains af F. oxp,porum are considered 
success-full bioconlrol in economically importan! 
erops (7, :1 7) 

F.suhglutil1alls also exllibited rather levels of 
colonízcd grains though ils was lesser Ihan 
20% as tt \Vas for F.gramillearum (Table 1). Present data 
for F.mollilijorme are similar to Lhose observed in olher 

crop and corn 
F.numiliforme 

is among Lhe masl eOl1lmon Useo/a ísolated from 
Ihe seed of com. A 9 % lo 91 % infcclion is usually 
Y'J>r,,,r'I'rt ror some sced lolsor coro (2). In somc years, corn 
kernels may be 100 % infcctcd Ihis fungus 
abiotic factors. primarily raínfall. be 
(21). The association of lhe fungus on corn kernel is bolh 
externa! and syslemic. The nature oflhe kernel 
infcctíon is slIch that secd germination is no! necessarily 
affectcd. bul ralher seedling and gro",th ma}' be 
reduecd (2). 

Table 1: Pcrcentagc uf com colonizcd 
by Fusarillm specics 

Spccics % Colunizcd GI"ains (") (Mean) 

F.molliliforme 8 52.5 (20) 

Shddoll 

F.suhglutillUI1S 9.8 - 40 (17.4) 

(Woll.&R~in.) Touss. & Mar. 

F.gramillearum 5 10 ( 5.5) 

Schwahe 

F.O'\J'sporum < ::; 

Schlccht. Clll. Sn:,d. & Hans. 

( 100 %) and 29 i}~l Oflhcll1 "cre coloní;:cd by morc Ihan (0) Maximum and minimum \'lllucs 
2 and 3 sho\\' Ihe of lhe 

and Iheir díslribution in lhe grains. With refercnec lO F. graminearum. Ihe mechanism 
of ill\'asion and colonization of corn kernels seems lo be 
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Regional di.<'ri/:>",ion o fP,w:rrillln . A. SOl/hniJ el al. 

en 
(l) -o. 
6 
~ 
en 

"O 
(l) 
N .-C 
O -O 

U 
~ Q 

Figure 2: P."cvalence of Fllsariullt spccics in con! grains 
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Figure 3. DistriL)Ution or FII~arillm spccics in com grains 
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different from that observed for in the Seetion 
Liscola (4, 7, 9, 21, 22. InfecHon 1S again closely 
related to rainfall, but ¡nseet and bird damagecan enhance 
infection. It could be lo point out that there 
ma)' be a between lhe occurrence of wheat 
head blight and maize ear rol 

In reserch works carried out in , on the 
presence of Fusarium in severa 1 habilats and 

results relale mainly lo lhe phytopathological 
character of lhe studies, whereas our takes in lo 
accounl lhe rclative range of association ofthe species in 
lhe grain lols fhal enler in to the chains, 

Reports related wilh ability of Fusarium 
isolales froOl differenl regions in lheworld sllggest a high 
probability lhat the crops Ínfecled wíth Fusarium can be 
conlamÍnaled wilh ils 10xil1s (3 This has becn parli-

demonstratcd for corn. and wheal 
Mycotoxicosiscaused a fllngus 

differcnl sccondary mctabolitcs harmful 10 
animals or hllmans (26) Charnclerislic of Ihis 
toxic compollnd. llave bccn out lO be produced by 
Ihe dífferenl Seclions of lhe genus. and e\'cn by Ihe 
dífferent species in a Scclion (1. 22. 29. 33. 36), 

With rererence lo the type of expccted 
lO be presenL F.graminellrum slrains from dífferent 

arcas in Ihe \\'orld have been shown lo 
lype B trichotheccnes. and occasíonally 

- A, Sauboís el al, 

zearalenone 7,9,16,19,25,33.34, Fumonisins 
and moniliformin have been found in cultures of strains 
"10 I VI1);1 "1". to Section Liseola, as well as in (he 
"CUHIJ'''''' of cereals and cereal by nrc\rlll~t<: 
31), The last toxíns occur 
contaminated particularly corn, 
considered field al presenl Fusarium 
known to be active during storage, and ",~-~'~'J 
sorne technological From this 
poin! rnonitoring of Fusarium toxins should nol 
be restrícted 10 lhe fieId nor to the fírsl involved in 

crops a[ter halV'esL 
It should be important to emphasise lhe 

and high of colonization by F.molliliforme. 
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