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ABSTRACT
Single spore isolates of Helminthosporium maydis
exhibited variation in linear growth and sporulation
when cultured on corn meal agar, lactose casein hydro-
Iysate medium, potato-dextrose agar and V-8 juice.
Also, the media differed in supporting growth and in-
ducing sporulation.

INTRODUCTION

Following the 1970 epiphytotic of southern corn leaf
blight, race T of the pathogen, Helminthosporium
maydis Nisikado and Miyake, was designated. This new
race is host specific for corn lines produced with Texas
(T) male-sterile cytoplasm, The studies presented in
this paper were undertaken to assess the variation in
sporulation and linear growth that exists in the H.
maydis population.

Several studies have dealt with the effect of nutrition
on growth and sporulation of Helminthosporium spp.
Malca and Ullstrup (1972), working with H. carbonum
Ullstrup and H. turcicum Pass. found variation in
sporulation greater than variation in mycelial growth
in response to several carbon (C) and nitrogen (N)
sources. Maloul (1960) determined that for H.
carbonum and H. turcicum the C source in the medium
affected which N source was used most effectively in
spore production, and the amount and rate of growth
determined to a large extent the factors which favored
sporulation. The work of Kafi and Tarr (1966), using
five species of Helminthosporium, indicated that sporu-
lation occurred over a lower range of C/N ratios than
did vegetative growth. Reddy (1970) showed that
lactose was poorly utilized by five species of Helmintho-
sporfum, but utilization was improved when half of the
lactose was replaced by its hydrolytic components.
Zaman and Ahmed (1971i varied the sugar content
of a basic medium and found that mycelial growth of
H. oryzae Breda de Haan increased with an increase in
sugar content up to 3%. Studying H. cynodontis Margi.,
White and Johnson (1971) found that linear growth
was increased by trace amounts of zinc.

MATERIALS AND METHODS

Cultural variability in linear growth and sporulation among
forty-two single spore isolates of Helminthosporium maydis was
studied using four cultural media. The six cultures from each of
which seven single spore isolates were obtained were originally
isolated from lesions on corn. The six original cultures are
referred to as sources in this paper, The four media used were:
corn meal agar (CMA) (Johnson, 1972), lactose casein
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hydrolysate medium (LCHA) (Tuite, 1969), polato-dextrose
agar (PDA) (Tuite, 1969), and V-8 juice agar (VJIA) (Tuite,
1969). Isolates were maintained on PDA previous to the test,
A 7-mm cork borer was used to cut uniform discs from the
margins of cultures, These discs were transferred (o the centers
of five 90-mm test plates, Plates were numbered and randomized
within a stack and the stacks were randomized in an incubator,
Percival E-54U environmental chambers served as incubators and
were maintained in complete darkness at 26 + 2°C throughout
the test. Each plate served as one replication. After four days
incubation, the largest colony diameter on each of three plates
was measured and the plates and stacks were rerandomized.
After 48 hours, two plates, each serving as one replication, were
chosen at random from each cultural source for spore counts,
Spore suspensions were obtained by flooding the plates with a
5% sucrose - 0.2% “Tween 20" solution and scraping the
surface of the colony. The resulting spore suspension was poured
through cheesecloth into a beaker and the fltrate volume
adjusted to 50 ml with the suspending solution. Spore suspen-
sions were agitated, and a sample transferred to a hymacyto-
meter slide. Four 1mm?® grids were counted and averaged (o
give a spore concentration for each plate. These values were
expressed as spores per milliliter and were adjusted for colony
growth by dividing by the colony area to obtain the number of
spores/mm?,

RESULTS AND DiscuUssiONS

The range and mean values for linear growth and
sporulation are presented in Table 1. The means in
Table 1 are overall means for all isolates. Linear growth
on LCHA, CMA, and VJA was not significantly less
than on the other three media.

The degree of variability on a given medium can be
used as a measure of the extent to which that medium
distinguishes differences among a group of isolates, The
level of probability values for the analysis of variance
tests among the 42 single spore isolates for each
medium are a measure of the degree of variability on
each medium. These values for both linear growth and
sporulation are presented in Table 2. There were no
differences among the four media in distinguishing
variation in linear growth. Greatest differences in
sporulation among the single spore isolates were ob-
tained on PDA and LCHA. There were no significant
differences in sporulation on CMA or VJA. The linear
growth data for the 42 single spore isolates by sources
on each media is presented in Table 3. Ten single
spore isolates from five of the sources had significantly
different linear growth among the four media. The
sporulation data for the 42 single spore isolates by
sources on each media is presented in Table 3. Ten
single spore isolates from five of the sources had
significantly different linear growth among the four
media. The sporulation data for the 42 single spore
isolates by sources on cach media is presented in Table
4, Fiftecn single spore isolates from the six sources
had significant differences in sporulation among the four
media. Comparison of Tables 3 and 4 will show that
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three single spore isolates (G7, X4 and X6) had signifi-
cant differences in lincar growth and sporulation on the
four media.

Single spore isolates from two of the sources had
extremely low spore production while maintained on
PDA. Tuite (1969) lists lactose casein hydrolysate
medium as a good medium for inducing sporulation in
Helminthosporium spp. The isolates from these sources

TABLE 1:
Range and mean values for linear growth and sporula-
tion of 42 single spore isolates of Helminthosporium
maydis on corn mean agar (CMA), lactose casein
hydrolysate  medium (LCHA).  potato-dextrose agar
(PDA), and V-8 juice agar ( VIA)

Sporulagion
Linear Crovth (ms)® (spovesiomt = 1000y
Hedin Range Wean Fedla Tange Heant

ICHA  78.00-31.00 59. 61> oA 9.180-0.000  2.893a
A 74.33-40.67 58.26a TCHA 3.965-0.000 1.585b
VIA 80.67-36.00 58.20a VIA 3.910-0.000 1.376b
PDA 71.67=20.00 52.96b CHA 2.565-0.000 0.271c

Lyalues are means for three replications of all 42
4solates.

ZValues are means for two replications of all 42 Lsolates.

"uum followed by the same letter are not significantly
different at the 5% level of probability as determined by
Duncan's multiple range test.

TABLE 2: Level of probability values for corn meal
agar (CMA), lactose casein hydrolysate medium
(LCHA), potato-dextrose agar (PDA), and V-8 juice
agar (VJA) for linear growth and sporulation

Media Sporulation Linear Growth
CHA 5.29 0.01**
LCHA 0.15 ** 0.01**
PDA 0,01 ** 0.012%
VJA 4.94 0.01%*

had sporulation values on [.CHA significantly grealcr
than on the other three media, These results substantizte
that lactose casein hydrolysate medium is a good medium
for inducing sporualation in Helminthosporium maydis.

All the isolates which sporulated sufficiently in culture
were determined to be H. maydis race T in grecnhouse
inoculation tests of corn inbreds with the Texas (T)
male-sterile and normal (N) cytoplasm.

TABLE 3: Linear growth of 42 single spore isolates of
Helminthosporium maydis on four media—corn meal
agar (CMA), lactose casein hydrolysate medium
(LCHA), potato-dextrose agar (PDA), and V-8 juice
agar (VIA)

Growth (mm)!
Isolate CHA LCHA PDA YIA
n 56.00a2 62.67a 61.33 62.33
2 62.332 65.67a 66.67a 65.33a
3 76.00a 78.00a 69.33a 73.3%
4 71.67a 72.33% 71.67a 78.33%
5 66.67a 63.00a 38.67b 68.33a
6 50.67a 55,00a 57.67a 49.67a
7 65.67a 61.00a 64.33a 48.00a
7 52.67a 31.00a 38.33a 36.00a
H 45.00a 52,33 52.33a 49.00a
3 47.67a 52,33 57.67a 54,002
4 46.67¢ 46.67¢ 52.33b :
5 58.67a 67.002 66.00a 62.33a
6 56.67a 56.67a 59,002 58.00a
7 47.33 59.67a 44.33a 54.33a
Rl 50.67a 31.00a 38.33a 36.00a
2 56.33a 49.33a 36.00a 55.008
3 40.67¢ 59.67c 48.67b 46,33bc
4 a 56.33ab 28,33d §1.33bc
5 58.33ab 56.00abc 23.67d 59.67a
6 58.33a 58,33a 64.67a
7 55.67a 55,002 25.00a 41.33
a 53.33a 69.00a 67.33 73.00a
2 65.67a 67.67a 59,33 67.67a
4 59.00bc 62.33ab 71.00a 53.67bc
5 62.33 61.33a 67.33a 62.33a
6 44.33a 55.67a 53.67a .
7 54.00a 60.00a 66.00a 60.00a
61 57.67a 59.33a 50,33 55.67a
2 55.67a 62.3% 54.67a 81.67a
3 48.67a 53.33a 48.00a 59.00a
4 47.00a 53.002 44.67a 48,33
5 52.67a 51.00a 34.33b 36.33b
6 52,00a 50.67a 51.33a 44.3%
7 47.00a 37.33¢ 31.67¢ 46.33ab
X1 69.33a2 66.3% 68.00a £69.00a
2 75.00a 71.67a 41.33b 12,67
3 66.67a 69.67a 64.67a 75,008
4 76,33 73.67a 65.67b 64.00b
5 62.33 62.002 47.33 48.00a
6 70.00a 57.33b 41.3% .00
7 61.33a 69.33a 66.00a 68.67a
8 79.33 73.33 67.67a 80.67a

Tvalues are means of three replications.

2Means followed by the same letter are not H‘Mﬂ:mly
different at the 5% level of probability as determined by
Duncan's multiple range test.
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TABLE 4: (continued)
Sporulation (Spores/mm? X 1000)!

Isolate

JOURNAL OF THE TENNESSEE ACADEMY OF SCIENCE
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of 42 single spore isolates of

maydis on

lactose

(LCHA), potato-dextrose agar (PDA), and V-8 juice

agar (VIA)

TABLE 4: Sporulation
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