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ABSTRACT

Fusarium compactum  (W ollenw.) Gordon, was isolated for the first time in Nigeria from naturally infected

seeds of cowpea (Vigna unguiculata [L.] Walp.). Four hundred cowpea IT90K-76 seeds from plants grown in

Nigeria were surface disinfested in 0.05% NaOCL and placed on moist filter paper in petri dishes (10 seeds

per dish). The seeds were then incubated in the laboratory for 4 days at 27 C. After incubation, some seeds o

had fungal mycelia growing on their surfaces. When cultured on potato dextrose agar (PDA) and Spezieller

Nährstoffarmer Agar (SNA) these fungi produced macroconidia characteristic of F. compactum . These septate

macroconidia were 4-5 celled with tapering apical cells and foot-shaped basal cells. Fusarium compactum was

present in 5.8% of the seeds tested, and incidence positively correlated with development of seed rot

symptoms. To confirm pathogenicity, 80 cowpea seeds were surface disinfested; 40 seeds were then soaked

for 6 hours in a suspension of 1 X 10  conidia of the F. compactum  isolate per ml of suspension while the6

other 40 seeds were soaked in sterile distilled water. After incubation, as previously described, white mycelia

developed on all of the seeds soaked in the conidia suspension; these seeds rotted without germinating. Only

17.5% of the seeds soaked in sterile water developed seed rot symptoms. When cultured on PDA and SNA

the fungi isolated from the artificially infested seeds with rot symptoms were again identified as F. compactum.
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INTRODUCTION

Fusarium  causes both major and minor diseases of cowpea (Vigna unguiculata) in Africa. Fusarium  wilt,

a major disease of cowpea caused by Fusarium oxysporum  f. sp. tracheiphilum  has been reported in three

African countries, namely Nigeria, Tanzania and Uganda (Holliday, 1970; Booth, 1971; Oyekan, 1975; Teri,

1984). In Ibadan, Nigeria, studies revealed a Fusarium wilt incidence of 21, 15 and 55 per cent respectively

in Ife Brown, Tvu 4557 and Prima (Oyekan, 1975). Fusarium oxysporum , though considered to be soil-borne

is also seed-transmitted. In the West African Sudan savannah, F. solani has been reported to cause collar and

root rot of cowpea; this is considered of minor importance. Fusarium equiseti is also considered to cause seed

and root rot of cowpea (Sinha and Khare, 1977; Ramachandran et al., 1982). 

The objective of this article therefore is to report for the first time in Nigeria a cowpea seed rot caused

by Fusarium compactum . 

Materials and methods

Isolation of Fusarium compactum from seeds

Seeds of cowpea cultivar IT90K-76 from the IITA storage were inspected for seed abnormalities and seed
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discoloration. Four replicate samples each of 100 seeds were observed. Seeds showing more than two types

of abnormalities were regarded as multiple infection and each abnormal feature was recorded 

After dry seed observation, ten seeds of each cultivar were plated equidistant from each other on moist

blotter in a Petri dish. Ten petri dishes replicated four times were used per cultivar. This was repeated for

seeds surface-sterilised in 0.05% NaOCl. The petri dishes were then incubated at room temperature of 26±2 C.o

The seeds were observed on the fourth day. Conidia and hyphae of fungi growing out from each seed were

picked off with a sterile scalpel, mounted on a slide, and examined with a compound microscope. The

frequency of isolation of each fungus was recorded. 

Pure cultures from single conidia

Pure cultures from single conidia used for subsequent experiments were produced by touching the surface

of a 10 day old culture in SNA with a sterile loop. The loop with the accumulated conidia was streaked across

a dish of WA and incubated for 12 to 30 hours at 28 °C after which a single germinating conidium was

transferred to an SNA plate for inoculum production. Pure cultures were maintained on SNA in petri dishes

in the refrigerator.

Identification of Fusarium compactum

Both Spezieller Nährstoffarmer agar (SNA) and full strength PDA were used for culturing Fusarium . The

identification manuals by Nelson et al. (1983) and Singh et al. (1981) were used.

Morphological characters

Using SNA

Fresh SNA dishes were inoculated in the centre with different species from pure cultures and incubated

at 28 °C for 3 to 21 days under alternating cycles of 12 hours of NUV and darkness. Many slides were made

from cultures and observed under the compound microscope for type of conidiophores, microconidia,

macroconidia and chlamydospores.

Using slide cultures

One square centimetre cubes of SNA were placed on sterile slides contained in sterile petri dishes. The

cubes were inoculated at the sides with different species from pure cultures. Sterile cover glasses were then

placed over the cubes and the petri dishes covered. These were then incubated at 28 °C for 3 to 21 days under

alternating cycles of 12 hours of NUV and darkness. Cover glasses with Fusarium  growth were placed over

drops of sterile water on slides and observed under the compound microscope. Similarly drops of sterile water

were placed over Fusarium  growth on slides, covered with a cover glass and observed under the compound

microscope for type of conidiophores, microconidia, macroconidia and chlamydospores

Colony characters

Colony colour

Centres of full strength PDA dishes were inoculated with different species from pure cultures, incubated

for 10 days at 28 C under alternating cycles of 12 hours of NUV and darkness. Colony colour was observedo

from both front and reverse sides of petri dishes.

Colony diameter

Centres of full strength PDA dishes were inoculated with single germinating conidia of different species,

previously germinated on WA. Three PDA dishes were inoculated per species. These were then incubated at

25 C for 7 days in darkness. Colony diameter was measured in centimetre using a ruler at 4 and 7 days ofo

incubation. Diameter measurement was also done at 28 °C.
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Inoculum production

Spezieller Nährstoffarmer agar (SNA) was used for inoculum production. Cultures were grown by

incubating them at 28 C for 10 days. The culture surface was flooded with 10 ml of sterile distilled watero

(SDW) containing Tween 80 (at the rate of one drop of Tween 80 to 1000 ml SDW). Tween 80 ensure even

distribution of conidia in the original suspension. The agar surface was scraped with a spatula and the conidia

suspension filtered through two layers of sterile cheesecloth.

Conidia concentration determination

The Neubauer haemocytometer was used to determine the conidia concentration of inoculum by placing

a drop at the edge of the cover glass. The preparation was allowed to stand for 1 or 2 minutes so conidia

could settle on the bottom. Macroconidia of isolates were counted in the 5 one square mm rulings

recommended for larger spore counts and with the formula number counted x 2,000 = number of spores/ml.

Counts were made on both counting areas with 2 set-ups giving a total of 3 counts whose average was taken.

Pathogenicity test

Seeds of IT90K-76 obtained from IITA were surface-sterilised for one minute in 0.05% NaOCl, rinsed with

2 changes of sterile distilled water, and soaked in 10  conidia / ml  suspension of F. compactum . Seeds were6

allowed to stay in the inoculum for 6 hours. Forty seeds were plated per treatment. Ten seeds were spaced

out on sterile filter paper contained in a 9-cm-diameter Pyrex Petri dish. The filter papers were moistened with

SDW before plating seeds on them. Each plate was replicated four times. The control treatments were set up

by soaking surface-sterilised seeds in sterile distilled water for 6 hours before plating. All plates were incubated

under room temperature in the laboratory for 4 days. The total number of germination, seed rot, and seedling

mortality were recorded. Slides of hyphae/spores formed on rotted seeds/seedlings were identified under the

compound microscope.

Seed rot severity

Seed rot severity was assessed on a 1-5 scale, where the scoring of 0-1 was considered as resistant, 1.1 -

2 as moderately resistant, 2.1 - 3 as moderately susceptible and 3.1 - 5 as susceptible.

According to the scale: 1 = healthy seedling, primary root-free of necrosis or only slight discoloration; 2

= infected seedling, primary root tip necrotic but firm; 3 = infected seedling, primary root soft and rotted; 4

= dead seedling, germinated seed with rotted radicle; and 5 = dead seed, non-germinated rotted seed.

Data analyses

Data were evaluated by the general linear model statistical procedures with the SAS system for Windows

(SAS Institute, INC., Cary, NC). Comparisons among treatment means less than six were made with the Least

Significant Square (LSD) and up to six and above with the Duncan Multiple Range Test (P = 0.05)

Results

Isolation from seeds

The percentage isolation of F. compactum  from surface-sterilised IT90K-76 was 5.8% and was significant.

Seed rot incidence

Seed rot incidence on surface-sterilised and non-surface-sterilised IT90K-76 were 11.5% and 7.25%

respectively according to Duncan multiple range test (P = 0.05). 

Seedling rot incidence

Seedling rot was significant only on surface-sterilised IT90K-76 (9.5%), which was significantly different

from non-surface-sterilised IT90K-76 (3.8%) according to Duncan multiple range test (P = 0.05). 
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Total rot (seed rot + seedling rot) incidence

Total rot was significant on surface-sterilised IT90K-76 (21%) and IT89KD-349 (8.3%), according to

Duncan multiple range test (P = 0.05). However the total rot for the surface-sterilised IT90K-76 differ

significantly from non-surface-sterilised IT90K-76 (11%).

Seed rot significantly correlated with the incidence of F. compactum (r = 0.3). Similarly, seedling rot

significantly correlated with incidence of F. compactum  (r = 0.4). Total rot also positively correlated with

incidence of F. compactum  (r = 0.5).

Fusarium compactum colony characters

Fusarium compactum  was creamish white. After incubating in the dark at 30°C for 4 days, the colony

diameter for F. compactum  was 5.1 cm.

Fusarium compactum morphological characters

Microconidia were absent. Macroconidia were usually 4 – 5 septate, falcate, with tapering apical cell and

foot-shaped basal cell (Plates 1). Chlamidospores were abundant, rough, and in chains (Plates 2) or cluster.

Fig. 1: Macroconidia of Fusarium compactum  (X 400)

Fig. 2: Chlamydospores of Fusarium compactum  X 400
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Pathogenicity test

The total rot recorded for F. compactum  inoculation was 100% which was significantly different from the

17.5% rot observed in control, the rot for control was insignificant. The percentage germination for cowpea

cultivars IT90K-76 used for control was 85%.

Discussion

Fusarium compactum  had 5.25% incidence on IT90K-76 which was higher than the 3.25 and 4.25%

incidences of F oxysporum and F. equiseti recorded on the same cultivar by Aigbe (1999). It is also significant

to note from the same report, that out of all the cultivars surveyed for disease incidence, IT90K-76 had the

plot with the highest incidence of diseased plants from which Fusarium  was isolated. Also, total rot had

significant correlation with F. compactum  incidence (r = 0.5); suggesting F. compactum to have contributed

significantly to the total rot observed. 

Fusarium compactum  was significantly isolated from naturally infected, surface-sterilised IT90K-76 cowpea

seeds from IITA storage. Since its pathogenicity was also confirmed on the same cultivar, F. compactum  seed-

borne nature is hereby confirmed. Fusarium compactum was previously reported by Ramachandran et al. (1982)

in India as root rot pathogen. 

Conclusion

There is the need is to carry out a more detailed survey of the spread of this pathogen through out the

cowpea growing regions of Nigeria. There is also the need to screen IITA cowpea germplasm for F.

compactum  resistance. 
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