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ABSTRACT - This work was undertaken to obtain a culture medium for fast and abundant spore pro-
duction of Seproria glycines. Iniatially, oat meal agar, PDA, Czapek agar, tomato extract agar, soybean
teaf extract agar, comn meal agar, corn meal agar, Fries agar, Sabouraud dextrose agar, and wheat flour
agar media were compared. In a second trial the effect of adding a filter paper disc on the top of
solidified media was tested. In both experiments the greatest number of pycnidiospores were produced
on Fries medium. With the exception of Fries agar medium, filter paper did not mcrease spote produc-
tion,
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INFLUENCIA DE MEIOS DE CULTURA NA ESPORULAGAQ DE SEPTORIA GLYCINES
HEMMI, AGENTE CAUSAL DA MANCHA-PARDA DA FOLHA DA SOJA

RESUMO - O presente trabalho teve como objetivo determinar um melo de cultura que proporcione
produgdo répida e abundante de picnidiosporos de Septoris gfycines. Para isto, foram realizados dois
experimentos: no primeiro, compararam-se o meios de cultura: aveia 4gar, BDA, Czapek &gar, extra-
to de tomate dgar, extrato de folha de soja 4gar, farinha de milho &gar, Fries dgar, Sabouraud dextrosa
dgar e semolina dgar; no segundo, testou-se o efeito da sobreposi¢do de um disca de papel-filtro aos
meios de cultura, Destacou-se dos demais, nos dois experimentos, o tratamento Fries &gar, sendo que a
sobreposicdo de um disco de papel-filtro njo proporcionou aumento na produgio de picnidiosporos

para a maioria dos meios testados.

Termos para indexagdo: fungos, picnidiosporos, esporos, dgar.

INTRODUCTION

The fungus Septoria glycines Hemmi, causal
agent of soybean (Glycine max (L.} Merzill) brown
spot is distributed worldwide and it has been
reported in the United States, Brazil, Canada, Chi-
na, Germany, Italy, Japan, Corea, Manchuria,
Taiwan, Russia and Yugoslavia (The American
Phytopathological Society 1975). In a survey car-
ried out by Lehman et al. (1976}, in the two most
southern states of Brazil, of Rioc Grande do Sul
and Santa Catatina, the fungus was found on 65%
of the observed farms. According to Arailijo et
al. (1973), the disease was present in 1973 on
soybeans in the state of Parani (another southern
state of Brazil), causing lesions both on seedlings
and adult plants.
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The attack of the fungus on cotyledons, leaves,
stems, and legumes results in yellowing and leaf
fall and a reduction in plant height, number of
pods per plant, and seed weight. Under natural epi-
demics, crop losses have been estimated at 10%
according to Pataky & Lim (1981a} and with arti-
ficial inoculation under field conditions up to 33%
(Lim 1980). . -

Resistant cultivars to S. glycines have not been
found, but differences in susceptibility of some ge-
notypes have been observed by Lim (1979) and
Reis (1973). Screening tests to find resistant
cultivars require - artificial inoculation’ under
controlled environmental conditions and a large
quantity of inoculum at the desired time.

Wolf & Lehman (1926) used potato dextrose
agar (PDA}, corn meal agar, cassava, and soybean
legumes media for sporulation. However, these
authors did not quantify spore production on the
cited substrata. Benedict (1964) tested Sabouraud
dextrose agar obteining good fungus growth,
Nevertheless he did not quantify spore production.
Picinini {1978} found that culturing on PDA under
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continuous light, with temperatures between 23°C
and 30°C and pH 6.0, obtamed the hlghest sporu-
lation.

The effect of the addition of filter paper to
media has been studied by several workers. Lukens
(1960) and McDonald & Martens (1963) obtained
increased “sporulation of Helminthosporium sp.
and Alternaria sp. when they added a filter paper
disc to the top of solidified media. Bean & Wilcox-
son (1964) used filter paper as a source of catbon
to increase sporulation of Helminthosporium sp.
This technique was also used with Colletotrichum
dematium var. truncata by Reis (1973), C. falca-
tum by Kimati (1975}, and with Fusarfum oxyspo-
rum by Berton (1981) but it did not increase spo-
rulation, This work was undertaken to obtain a
suitable culture medium for fast and abundant
pyenidiospores production by S. glycines.

MATERIAL AND METHODS

Isolates of S. glycines used throughout this work were
obtained from soybean leaves of several cultivars showing
symptoms of brown spot in the county of Passo Fundo,
state of Rio Grande do Sul. Isolates were identitied mor-
phologically and by pathogenicity tests. They were main-
tained throughout this work in PDA slants. '

Experiment 1

In this trial the following media were compared for
pycnidiospores production; oat meal agar (oat meal 60 g,
agar 12 g, water 1,000 ml); PDA (sliced potatoes 140 g,
dextrose 10 g, agar 15 g, water 1,000 ml); Czapek agar
(NaNoj 3 g, K3HPO4.7TH,0 1 g, MgS04.7H,0 0.5 g,
KC1 0.5 g, FeS04.7H20 0.01 g, sucrose 30 g, agar 15 g,
water 1,000 ml); soybean leaf extract agar (soybean leaves
200 g, sucrose 10 g, agar 15 g, water 1,000 ml); tomato
extract agar (tomato extract 380 g, CalQ3 6 g, agar
30 g, water 1,000 ml); corn meal agar (corn meal 40 g,
agar 15 g, water 1,000 ml); Fries agar [(NH4); C4H40s
5 g, NH4NO3 1 g, KHaPO4 1 g, MgS04,. TH,0 05 g,
CaCl; 0.13 g, NaCl 0.1 g, yeast extract 1 g, sucrose
30 g, agar 15 g, water 1,000 ml]; Sabouraud dextrose
agar {neopeptone 10 g, dextrose 40 g, agar 15 g, water
1,000 ml); and wheat flour agar (100 g of wheat flour,
agar 12 g, water 1,000 ml), The pH was adjusted to 6,0
prior autoclaving., To avoid the growth of undesirable
bacteria, 200 pig/ml of streptomycin sulfate was used in
each medium.
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To grow the fungus, a 1.5 ml spore suspension of
10% pycnidiospores/ml in sterile water was placed on FDA
medium in plastic petri dishes. The inoculum was evenly
distributed on the surface of the medium by gentle
shaking and tilting the plates. The cultures were then

- incubated at 25°C under continuous light (Picinini 1978)

for 15 days.

Experlment 2

In this trial the effect of adding a disc of ﬁlter paper
(Whatman n. 4) on the top of solidified media was tested.
The same culture media as in experiment 1 were used.
The' spore suspensions were poured on sterilized ¢ cm
diameter filter paper discs and spread on its surface by
using a glass rod.

Spore suspension in water for the media without filter
paper were prepated by gently brushing two agar cylin-

ders per plate cut out with a cork borer. For the media

with filter paper the whole surface was brushed to make
the spore suspensions. The number of spores per cm
was counted using a Neubauer chamber. -

A randomized complete block design with five replica-
tes was used, and Duncan's multiple range test was used
to compare means.

RESULTS AND DISCUSSION

In experiment 1, Fries agar medium produced the
largest number of spores of S. glycines (Fig. 1).
Soybean leaf extract agar, tomato extract agar,
Sabouraud dextrose agar, and oat meal agar pro-
duced all significantly less spores than Fries agar me-
dium, The smallest number of spores was obtained
on PDA, corn meal agar, Czapek agar, and wheat
ﬂour agar. -

In experiment 2 (Fig. 2) the ﬁlter paper disc
placed on the surface of the media increased spo-
rulation only for Fries agar medium. For oat meal
apar thistechnique reducedsporulation. The increase
in sporulation may be explained by the increase in
the surface area. The filter paper may also serve as
a carbon source as shown by Bean & Wilcoxson
(1964), Kimati (1975), McDonald & - Martens
{1963) and Reis (1973).

The effect of Fries agar medium may be due to
the presence of yeast extract. The benefits of this
extract on the sporulation of Nomuraea rileyi has
been reported by Loch (1978). Yeast extract is
a complex substance and it has several growth
factors in its composition such as vitamins which
are,also required by S. glycines for sporulation.
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FIG. 1, Effect of culture media on the sporulation of
Septoria glycines.
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FIG. 2. Effect of adding a filter paper disc on the surface
of culture media on the sporulation of Ssptoria
glycines.
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It is possible that the yeast extract was responsible
for the food performance of the Fries agar medium,
Fries agar, soybean leaf extract agar, tomato

_extract, agar Sabouraud dextrose agar, and oat

meal agar were all superior to PDA, when used by
several authors (Lim 1979, 1980), Pataky & Lim
{19813, b) Ross (1982) and Young & Ross {1979).
So far it is not known which are the best environ-
mental conditions for the sporulation of 8. glycines
on the media tested, except for PDA (Picinini
1978). :

CONCLUSIONS

1. The Fries agar is 2 good medium for fast and
abundant pycnidiospore production of S. glycines.

2, This medium can, therefore, be used when
large quantities of pycnidiospores are needed for
artificial inoculation of soybeans.

REFERENCES

THE AMERICAN PHYTOPATHOLOGICAL SOCIETY,
Saint Paul, EUA, Compendium of soybean diseases,
Saint Paul, 1975. 69p.

ARAUJO, LD. de; FONTOURA, 0.5, & CZAJA NETTO,
F. Identificacio e distribui¢@o de septoriose Sepforia
glycines Hemmi em soja no” Parani. Arq. Biol.
Tecnol., 16:163-8§, 1973.

BEAN, G.A. & WILCOXSON, R.D, Helminthosporium
leaf spot of bluegrass. Phy topathology, 54:1065-70,
1964.

BENEDICT, W.C. Studies on the effect of Pseudomonas
glycinea on Seproria glycines development on foliage
of the Harosoy soybean grown undcr controlled en-
vironmenta! conditons. Cen. J. Bot., 42:1135-41,
1964.

BERTON, O. Etiologia da “mancha em reboleira” da soja
(Glycine max (L) Merrill), Porto Alegre, UFRS,
1981. 177p. Tese Mestrado.

KIMATI, H. Taxonomia, esporulagdo e patogenicidade de
Colletotrichum graminicola (Ces.) Wils. (sensu Arx,
1957). Piracicaba, ESALQ, 1975, 103p. Tese Douto-
rado.

LEHMAN, PS.; MACHADO, C.C. & TARRAGO, M.T.
Freqiiéncia e severidade de doengas da soja nos Esta-
dos do Rio Grande do Sule Santa Catarina. Fitopatol.
bras., 1:183-93,1976.

“LIM, SM. Brown spot severity and yield reduction in

soybean. Phytopathology, 70:974-7, 1980.

LIM, 8.M. Evaluation of soybean for resistance to Septo-
ria brown spot. Plant Dis. Rep., 63:242-5, 1979.

Pesq. agropec. Bras.. Brasilia, 21(6):615-618, jun. 1986.



618

LOCH, L.C. Exigéncias nutricionais e ambientes do fungo
entomdgeno Nomuraea rileyi (Farlow) Samson e seu
comportamento na presenga de defensivos agricolas.
Piracicaba, ESALQ, 1978. 65p. Tese Doutorado.

LUKENS, R.J. Conidial production from filter paper
cultures of Helminthosporium vagans and Alrernaria
solani, Phytopathology, 50:867-8, 1960.

MCDONALD, W.C. & MARTENS, I.W, Leaf and stem
spot of sunflower caused by Alternaria zinnige.
Phytopathology, 53:93-6, 1963.

PATAKY, I.K. & LIM, §.M. Effects of Septoriz brown
spot on the yield components of soybeans. Plant
Dis., 65:588-90, 1981a.

PATAKY, J.K. & LIM, 8§ M. Efficacy of benomyl for con-
trolling Septoria brown spot of soybeans. Phyto-
pathology, 71:438-42, 1981b.

PICININI, E.C. Obten¢do de indculo e reagdo de algumas
cultivares e linhagens de soja (Glycine max (L.)

Pesq. agropec. bras., Brasilia, 21(6):615-618, jun. 1986.

P.F. BERTAGNOLLI et al.

Merrill) cultivadas no Brasil 4 “mancha parda” (Sep-
toria glycines Hemmi), Porto Alegre, UFRS, 1978.
59p. Tese Mestrado.

REIS, EM. Efeito da concentragio de indculo de Colle-
totrichum dematium f. truncata (Schw.) Von Arx na
reacio de vasiedades de soja (Glycine max (L.)
Merrill). Piracicaba, ESALQ, 1973. 48p. Tese Mestra-
do.

ROSS, I.P. Effect of simulated dew and postinoculation
moist periods on infection of soybean by Sepforia
glycines. Phytopathology, 72:236-8, 1982,

WOLF, F.A. & LEHMAN, S.G. Brown-spot disease of

soybeans. J. Agric. Res,, Washington, 33:363-74,
1926.

YOUNG, L.D. & ROSS, I.P. Brown spot development
and yield response of soybean inoculated with Sep-

toria glycines at various growth stages. Phytopatho-
logy, 69:8-11, 1979.



