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Three factors that influence anthracnose of cowpea caused by Collefotrichum dematium were studied in the
greanhiouse, namely age of the plant at inoculation, incubation period of the pathogen and temperature. Cowgea
seedlings were inocutated with a 53 10% mi™ conidial suspension of C. dematium at three, six and nine weeks after
sowing. The inocuiated seedlings were maintained in humiclity chambers (RH 95 %) for 12, 24 or 36 hours and then
fransterred to greenhcuses at 20, 25 or 30 °C, respectively. Disease severily was rated on a (-5 scale. Plants
incculated three weeks after sowing were more rasistant to infection than those incculated at six and nine weeks.
There were no significant differences in disease severity between plants maintained in humidity chambers for 12
or 24 hours. Cowpea plants were more susceptible to C. dematium at the age of nine weeks and maintained at
temperatures of 25 and 30 °C for 24-36 hours at high humidity.
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Cowpea (Vigna unguiculata (L.} Walp.) is grown in
the tropics and subtropics of Africa, India and Asia
where leaves, green pods and grain are consumed,
especially by resource-poor farmers (Rachie
1985). Anthracnose of cowpea, caused by
Colletotrichum dematium (Pers.} Grove, was first
recorded in India and Malaysia in 1977 (Interna-
tional Mycological Institute 1977), and has re-
cently been reported from the subtropical regions
of southern Africa (Smith & Aveling 1997) where
mean temperatures during the cowpea growing
season range from 627 °C. Anthracnose diseases
of legumes generally cause severe economic
losses in wet, humid, tropical areas (Emechebe &
Florini 1997) and are less commaon in drier
savanna regions (Lenne 1992). However, Colleto-
trichurn truncaturn (Schwein.) and Cofletofrichum
capsici (H. Syd.) F. Butt. & Bisley, causing brown
blotch of cowpea, are more pravalent in the latter
climates (Emechebe 1981).

Surveys conducted in Botswana, Mozambique
and Zimbabwe in 1998 and 1999 during the
cowpea-growing season (unpubl. data) indicated
that C. dematium was more prevalent in mono-
cultured fields than in inter-cropped fields and also
in areas of high humidity, especially in Mozam-
bique and Zimbabwe. C. dematium was not pres-
ent in either monocultured or inter-cropped fields in
Botswana where temperatures ranged from
2840 °C during the cowpea growing season.
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Preliminary greenhouse studies furthermore indi-
cated that inoculation with C. dematium of cowpea
plants younger than three weeks, incubated in a
humidity chamber for less than 12 hours after
incculation and maintained at less than 20 °C, re-
suliedin very low disease incidence and severity.
Studies under controlled conditions are essen-
tial to provide more specific information on the
effects of the environment on disease develop-
rment. The aim of this study was to investigate the
effect of plant age at inoculation, temperature and
incubation period (dew period} on infection of
cowpea by C. dematium in the greenhouse.

Materials and methods

inoculum preparation

A culture of C. dematium (PPRI 6121) originaily
isclated from cowpea in KwaZulu-Natal {Smith &
Aveling 1997), was obtained from the National
Collection of Fungi, ARC-Plant Protection Re-
search Institute, Pretoria. Stock cultures main-
tained at—70 °C in 30 % glycerol were subcuitured
on potato-dextrose agar (FDA). Aconidial suspen-
sion was prepared by flooding the surface of a
7-day-old culture with 10 ml sterile distilled water
and the concentration was adjusted 0 5 x 10°
conidia ml™, :

Plant material and experimental design
Cowpea {cv. Rhino} seedlings were reared in
15 cm diameter pots (2 | capacity) in pasteurised
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potting soil. Six seeds were planted in each of 216
pots and thinned to four after emergence. Each pot
was watered every second day with 200 ml tap
water and also received 100 ml Hoagland’s
solution once a week. The experiment was
conducted in three greenhouses with tempera-
fures maintained at 20, 25 and 30 °C, respactively.
Each greenhouse was divided into two blocks with
36 pots per block. At 3, 6 and 9 weeks after plant-
ing, respectively, the main stems of the plants
in nine randomly-selected pots in each block in
each greenhouse were inoculated with 2 ml
C. dematium inoculum per plant using a thistle
brush. Plants in the remaining pots served as
control and were brushed with sterile water. Three
- of the nine pots with inoculated plants, and one
with uninoculated plants, from each inoculation
time within each block at each temperature were
placed in a humidity chamber (RH 95 %) for 12, 24
or 36 hours. Thréreafter, the plants were returned
to the respective greenhouses in which the relative
humidity ranged between 55 and 80 %.

Disease gssessment

Inoculated plants were assessed for symptom
expression seven days after inoculation. The
diseasé scale of Stoveld & Smith (1991) was used,
where 0 = no symptoms; 1 = few small lesions,
10-20 % stem area infected; 2 = slight, 21-40 %
stem area infected; 3 = moderate, 41-60 % stem
area infected; 4 = severe, 61-80 % stem area in-
fected with lesions on the leaves; 5 = very severe,
>81 % stem area infected with total defoliation and
plant coliapse being evident or inevitable.

Statistical analysis

A combined analysis of variance (ANOVA}
(GenStat 2000} was conducted on disease severity
rating over ali treatments and means were sepa-
rated using Fisher's protecied least significant
difference (P < 0.05)

Results and discussion .

Combined ANOVA indicated that plant age (P <
0.001), dew period (P = 0.041) and interaction of
age and temperature (P = 0.001), significantly
affected disease severity. The disease was
expressed as early as 12 hours after inoculation.
There were no significant differences in disease
severity belween dew periods of 12 and 24 hours
and of 24 and 36 hours. However, mean disease
rating increased significantly from 1.28 afier 12
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hours of inoculation to 1.67 after 36 hours.

Studies by Tu (1983) on the effect of precipitation
on anthracnose of bean (Phaseoius vulgaris L.)
caused by Coflefotrichum lindemuthianum (Sacc.
& Magnus) Seribn., indicated that a wet period of
10 hours was necessary for the fungus to establish
infection. In the above experiments, patterns of
disease spread were closely associated with
heavy rains, with new infections appearing 3-7
days after each rain shower, depending on the
temperature. Anthracnose caused by Colleto-
trichum coccodes (Wallr.) S. Hughes on tomato
(Lycopersicon escufentum Mill.) was more severe
when fruit was exposed to continuous wetness
(more than 95 % humidity) for more than 10 hours
(Dillard 1992). The present greenhouse resuits
showed that a dew period of 12 hours of high
humidity was required by C. dematium to initiate
disease and that extended pericds of high humidity
promoted infection.

No significant differences in disease severity
were evident at three weeks (Fig. 1). At six weeks,
disease severities at 20 and 30 °C were similar
(1.61) and slightly lower, albeit not significantly
(1.28), at 25 °C. Al nine weeks, disgase severity
increased significantly from 20 to 25 °C, and
slightly from 25 to 30 °C. There was no significant
difference in disease severity between nine-
week-old plants maintained at 20 °C (1.25) and
six-week-old plants maintained at 25 °C (1.28).
Highest disease severity therefore occurred at 25
and 30 °C when plants were nine weeks old.

The cowpea crop is widély grown throughout the
tropics and subtropics (Williams 1875) where tem-
peratures range from 15-35 °C. Germination base
temperature of cowpea seeds is 8.5 °C, but tem-
peratures above 21 °C are required for vegetative
growth and above 30 °C for flowering (Coetzee
1995). Results of the present study indicate that
C. dematium is able to infect stems of cowpea at
20 °C, but the disease becomes significantly more
severe at 25-30 °C. Disease severity tests with
other species of Collefotrichum indicated that
C. lindemuthianum {Prasanna 1985), Colleto-
trichum tuncatum (Schwein.) Andrus & W D
Moore (Emechebe & McDonald 1979; O'Conneil
et al. 1993), Colletotrichum acutatum J H Sim-
monds and Colletofrichum gloeosporioides
(Penz.) Penz. & Sacc. (Zulfiqar et al. 1996), C.
capsici (Pring et al. 1995) and Colletotrichurn
destructivurn O’'Gara (Latunde-Dada et al. 1996),
are all more severe at temperatures ranging from
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Fig. 1. Effect of age of cowpea plants and temperaiure on disease severity of Collatotrichum dematium in the

greenhouse.

2210 33 °C on their respective hosts,

In conclusion, results obtained in this study
confirm those of Gourly (1986), Sutton (1962) and
Lenne & Sonoda (1978) implicating C. dematium
as a pathogen of mature tissue. The study further
indicated that C. dematium can initiate infection on
cowpea at a temperature of 20 °C but was more
severe at 30 °C. An incubation period of 12 hours
at a high humidity was necessary for infection and
disease development and prolonged periods of
high humidity resulted in severs infection. These
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