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Pythium wiimum and Rhizoctonia solani were consistently isolated from cowpea seedfings with symptoms of
damping-offin South Africa. Isolates of the two species were tested individually and in combination for their effect on
cowpea seedlings in the greenhouse at 20, 26 and 32 °C. Damping-off induced by R. solani was the highest at
20 °C, and disease incidence decreased with increase in temperature. P. uftimum caused most disease at 26 °C
and significantly less at 20 and 32 °C, Percentage damping-off induced by B, uitimurm was higher than that induced
by A. solaniat all three temperatures, Disease incidence incited by F. uitimumwas significantly reduced by R. solani
when the two fungi were combined, suggesting an antagonistic interaction between them.
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Cowpea (Vigna unguiculata (L) Walp) yields in
Africa are low due to various pests and diseases,
including pre- and post-emergence seedling
damping-off, affecting production of the crop
{Singh et al. 1997). Damping-off is caused mainly
by Pythium spp., Rhizoctonia sofaniJd G Kilhn and
Sclerotium roifsii Sacc. (Emechebe 1981; Singh &
Rachie 1985; Singh et al. 1997; Aveling &
Adandonon 2000). The last two species, although
occurring on cowpea in South Africa (Doidge
1924; Doidge & Bottomley 1931), have tradition-
ally been regarded as unimportant in local
plantings of the crop (Doidge et al. 1953). In &
recent survey of cowpea fields in South Africa
{Aveling & Adandonon 2000}, Pythium ultimum
Trow was consistently isolated from diseased
seedlings. Infected seedlings that failed to emerge
above the soil line exhibited water-soaked lesions
girdling the hypocotyl. Infected hypocotyls had
light brown lesions above the soil line and seed-
lings showed symptoms of wilting.

P. uftimum is known to cause disease in com-
plexes with A. solaniin leguminous crops such as
bean (Phaseolus vulgaris L.) and pea (Pisum
sativum L.) (Pieczarka & Abawi 1978; Xi et al.
1995). In view of the above and the lack of recent
information on the occurrence of A. sofariin local
cowpea fields, a study was undertaken to ascer-
tain the present status of A. solani as a cowpea
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damping-off pathogen in South Africa and to
investigate its interaction with P uffimum.

Materials and methods \

Approximately 30 cowpea seedlings with damp-
ing-off symptoms were collected from each of two
fields in North-West Province and one field in
KwaZulu-Natal. Tissue segments (c. 2 mm?) of
diseased hypocotyls were excised, surface-
disinfested for 15 seconds in 0.5 % sodium
hypochlorite {(NaOCl), rinsed twice in sterile dis-
tilled water (SDW), blotted dry with sterile tissue
paper and plated to potato-dextrose agar supple-
mented with 0.025 % chloramphenicol. After incu-
bation for two days at room temperature,
mycelium from emerging colonies was transferred
to fresh PDA and water agar plates. Culiures were
incubated for five days at 25 + 1 °C under fluores-
cent light and identified. Voucher specimens of
P, ultimum (PPRI 7100) and A. solani(PPRI 7101)
were deposited in the National Collection of Fungi,
Biosystematics Division, ARC-Plant Protection
Research Institute, Pretoria,

Pathogenicity of 10 isolates of each of the two
species was tested in the greenhouse using
millet seed inoculum prepared as described by
Weideman & Wehner {1993}. Inoculum was incor-
porated at 50 g kg™ into sandy loam soil pasteur-
ised by aerated steam (60 °C for 30 minutes) 21
days prior to incorporation of the inoculum. Cowpea
seeds (cv. Rhino) were surface-disinfested for two
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Table 1. Effect of Pythium ultimurm and Rhizoctonia solani singfy and in combination ¢n the
incidence of cowpea darnping-off in the greenhouse.

- Treatment Damping-off {3%)* -
20°C 26 °C 32°C
P uftimumn 56.3 h 68.8 1 26.0d
A. solanf 43.8 fg 31.3 de 93 b
£ ultimum + R. solani 37.5 ef 50.0 gh 18.8 ¢
Sterile miliet seed 0 a 0 a 0 a
None 0 a 0 a 0 a

#Each valus Is the mean of two experiments each comprising four replicate pats with four planis in each,
Means followed by the same letters do not differ significantly according to Fisher's least significant difference

test (P < 0.05}.

minutes in 1 % NaQCI, rinsed twice in SDW and
plantedin pots (14 cmdiam., 18 cm high) filled with
infested scil, using four seeds per pot and four
pots perisclate. Conirol pots contained uninfested

. pasteurised soil. Pots were maintained i 251 °C
in a greenhouse and were watered regularly with
tap water. Reisolations from seedlings displaying
damping-off were done to verify the presence of
the inoculated fungal species.

To determine the interaction between £, ultimum
and R. solani, millet seed inoculum of PPRI 7100
and PPRI 7101 were combined as follows (rates
refer to millet seed inaculum kg™ pasteurised soil):
509 R. solani; 50 g P. ultimun; 25 g R. solani+ 25 g
P uftimum; 50 g uncolonised steeped millet seed;
no miltet seed.

Cowpea seeds (cv. Rhino) were surface-
disinfested and planted in pots as described
above. Pots were incubated at 20, 26 and 32 °Cin
a greenhouse under fluorescent light and were
watered daily with tap water. The experiment was
designed as a randomised block with four repii-
cates per treatment and was repeated once. The
number of symptomatic seedlings was recorded
three days after planting and then at two-day inter-
vals for a further 30 days. Reisolations from seed-
lings displaying damping-off were done as
described above. Data were arcsine (Y1/2) trans-
formed and analysed by analysis of variance.
Mean differences were separated using Fisher’s
least significant difference test.

Resuits and discussion

F. ultimum and R. solani were consistently iso-
lated from diseased seedlings collected in the
field. Pre- and post-emergence damping-off similar
to that observed in the field was evident in cowpea
seedlings artificially inoculated with P. ultimyum and

A. solani in the greenhouse, and the two fungi
could readily be reisolated from diseased seed-
lings. Although symptoms caused by the two fungi
were almost identical, lesions on the hypocotyls
caused by R. solaniwere slightly darker in colour.

A. solani on its owin caused the most damping-
off at 20 °C and the disease incidence decreased
with increase in temperature (Table 1). With
F. ulfimum, most disease occurred at 26 °C and
significantly less at 20 and 32 °C. Infection by
F. uftimum nevertheless resulted in a higher
incidence of damping-off than was induced by
R. solani at all three temperatures. Compared to
P ultimum on its own, disease was significantly
tess in the P. uftimum + R. solani treatment.

The difference in temperature preferences of the
two pathogens is consistent with the optimal
temperature for growth of 24-28 °C for P. ultimum
(Singh 1964) and 16--25 °C for R. solanito cause
disease (Domsch et al. 1980). The results also are
in accordance with those of Pieczarka & Abawi
(1978), who reported that P, ulftimum caused more
severe root rot in bean in the absence of R. solani
than in its presence. Xi et al. (1995) simitarly
indicated that P, ultimum and R. solaniin combina-
tion caused significantly less damping-off of pea
than F. uitimumon its own. This is probably due to
suppression of £, uffimumby R. solani as the latter
species is known to actively parasitise members of
the Peronosporales (Butler 1957) and to interact
antagonistically with Pythium in soil (Flowers &
Littrell 1973).

Although this is the first report of P, uftimurm and
R. solani in a complex causing damping-off of
cowpea in South Africa, the extent to which the
complex occurs in the couniry is not known.
Growers should nevertheless take note of the
unrelatedness of the two organisms that are
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involved and adapt their control strategies accord-
ingly.

Acknowledgements

This research was financed by the International
Institute of Tropical Agriculture (IITA). We thank
D Y Arodokoun, PEDUNE National Coordinator,

References

Aveling T A S & Adandonon A 2000. Pre- and post-
emergence damping-off of cowpea caused by Pythium
ultimum in South Africa. Plant Disease 84: 922.

Butler E E 1957, Rhizoctonia solani as a parasite of
fungt. Mycologia 49: 354-373.

Doidge E M 1924. Preliminary checklist of plant
diseases accurring in Scuth Africa. Botanical Survey
of South Africa Memoir No. 6: 1-58,

Doidge E M & Bottomley A M 1931. A revised list of
diseases occurring in Scuth Africa. Botanical Survey
of South Aftica MemoirNo. 11: 1~78.

Doidge E M, Bottomley A M, Van der Plank J E &
Pauer G D 1953. A revised list of plant diseases in
South Africa. Union of South Africa, Department of
Agriculture Seience Bulletin No. 346: 1-22.

Domsch K H, Gams W & Anderson T H 1986, Compen-
dium of soil fungi. Academic Press, London.

Emechebe A M 1981. Brown blotch of cowpea in north-
ern Nigeria. Samaru Journal of Agricultural Research
1: 20-26.

Flowers R A & Littrell R H 1973. Influence -of
Rhizoctonia solani ¢n population densities of
Pythium aphanidermatum in soil, 2nd International
Congress Plant Pathopathology, Abstract 1058,
5-12 September 1973, Minneapolis, Minnesota.

Pieczarka D J & Abawi G 5 1978. Effect of interaction

Benin, for support, W J Botha, ARC-Plant Protec-
tion Research Institute, Pretoria, forfungal identifi-
cation and A Haasbroek, ARC-Grain Crops
Institute, Potchefstroom, for providing cowpea
seed. We are gratefut to the Faculty of Natural and
Agricultural Sclences, University of Pretoria, for
making their facilities available.

between Fusarium, Pythium and Rhizoctonia on
severity of bean root rot. Phytopathology 68:
403-408.

Singh R 8 1964. The development of Pythium at differ-
ent temperatures in the soil planted with com.
Mycopaihologia et Mycologia Applicata 22: 182—184.

Singh S R & Rachie K O 1985. Cowpea research,
production and utifisation. International Institute of
Tropical Agriculture, John Wiley, Chichester.

Singh B B, Mohan Raj D R, Dashiell KE & JackaiLEN
1897. Advances in cowpea research. Joint publica-

+ tion of the international Institute of Tropical Agricul-
ture {lITA) and Japan International Research Centre
for Agricultural Sciences (JIRCAS). IITA, Ibadan,
Nigeria.

Weideman H & Wehner F C 1993. Greenhouse evalua-
tion of Trichoderma harzianum and Fusarium
oxysporum for biological control of citrus root rot in
soils naturally and artificially infected with Phytoph-
thora nicotianae. Phytophylactica 25: 101-105.

Xi K, Stephens, J H G and Hwang, § F 1995. Dynamics
of pea seed infection by Pythium wulfimum and
Rhizoctonia solani: Effects of inoculum density and
temperature on seed rot and pre-emergence damp-
ing-off. Canadian Journal of Plant Pathology 17:
18-24.

Accepted 13 November 2001
Associate Editor was N W MclLaren



