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Abstract , .

Seeds of four cowpea warietics oblained from the National Seed B
Service, Ilorin, Kwara state were sereened for seed orne fungi using agar
plate and blotier methods. The localization of the fung. in different parts of the
seeds was effected using component plating methcd. In all, nine fungal
species, namely -Aspergillus Sflavus, Aspergillus niger, Alternaria - sp.,
Cladosporium sp, Fusarium semitectum, Fusarium solani, Fusarium sp.,
Fusarium oxysporum-and Penicillium sp. were Jound 19 be associated with the
seeds of tested cultivars. However, the fungi were isolated at different rctes
Jrom the different culiivars as well as the compoients of the sced. The
cotyledon was the main site of infection of cowpea iecds wilh 57%, 77.8%,
. 70% and 44.4% infection in IFE BROWN, ITA 397, 1TA 90-22-2K and ITA
256 respectively. The embryo was the least affected in all other varieties
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1 » except in ITA 256, which had the highest embryo infection of 33.3%. [rusarium
L{ - solani was recovered.from only the embryo of ev IT; 256. [solation from the
' seed coat, cotyledons and embryo axis was respectively at the rale of 42%,

ﬁ ' . 57% and 6% in IFL BROWN; 22%, 77.8% and 0% in ITA 397: 20%, 40%

‘ U ’ L B 10% in ITA 90-22-2K and 22.2%, 44.4% cnd 33.3% in ITA 256.

sl ' Aspergillus flavus and.Allernaria sp werc common (e all cowpea varieties
while Cladosposporiun sp was isolated only frony ITs 99-22-2K.

Key words: Cowpcea cultivars, Component platit g and Blotter methods, TR
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N S Introduction . :
o w bi Cowpea is a very important grain legume n Africa. In the 1970’s,

Yyt fF .7 according to the Food and Agriculture Organisation (FAO) about 94% of the
s total world crop was produced in Africa (FAO, 1973). The situation has not
£ ' changed much, as the crop continues to serve as cheap source of dietary
‘ protein for man and his livestocks in the region. Seeds may be used as a
concentrate feeds for animals while other parts may be processed as hay or

silage. The fodder is always palatable to all types of live stocks (Okafor,

- 1992).
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Nol\vilhsmnding the importance of this crop,
losses caused by inscct pests and discases are (he m

the incidence of and

ausc ajor constraints (o cowpea
production in A fricq as they have always Jed (o substantial reduction in

quantity and quality of" yiceld both o the fie d and in Storage (Booker, 1965:
Emechebe ang Shoyinka, 1985, Thottapilly and Rossel, 198s; Oluya and
Lagunju, 199g; Adedidire and Ajayi, 2003; Balogun and Aliyu, 2005), Many’
cowpea discases are caused by pathogens (hat are sced-borne, Shetty (1990)
| observed (hat among the seed- borme patrogens, lungi cause maximum
v ‘ damage. Many of the seed-borne fungi in cowses reduce sced germination and

L ' they produce symptoms on infgeled seedlings “Saad er af, 1988).

The incidence of seedling discases cotinues (o rise owing to various

¢ biotic and environmental stress facars, Most studies in cowpea yield losses, |

f however, have concentrated on ingeet pests aad field pathogens with little or
= o allention (o sced borne fungi and their cve vyl pathogenic importance on
the field. As g hecessary preliminary sien i addressing  this seeming
inu(lc;qucy, this study therefore aimed  at identifying the fungal flora
associated wi(l some cowpea varielics commonly issucd (o growers and hence
widely cultivated i lorin, Kwara State Nigeric using (wo classical seed health
testing methods as wel] as locating sites of ir fection for cach fungus in the
different sec components. : N

Mntcﬂa!s and Methods
Source of sceds

The cowpea seeds used for the study ( TA 90-22-2K, ITA 256, ITA
397 and IFE BROWN) were obtained from the National Sced Service llorin,
Kwara State, a subsidiary of the Federal Minisiry of Agriculture and Natural
Resources. The seeds were sorted to separate pparently healthy ones from
those that have Gezn physically damaged.

Isolation and enumeration of fungi from (he sceds .
' R Blotter paper and agar plate methods were used to dctcrminp the
@ incidence of cowpea seed borne fungi using tle procedures of Saad er «l.
(1988). In the blotier method, 30 seeds per Covpea varicly were placed on

i - moist blotter paper in 9em diameter Petri dishes at the rate of 10 secds- per
% plate. The same was repeated for the Potato Dex(rose Agar (PDA) method,
The sceds were firs! surface-sterilized for 10 minutes in 0.5% NaOCl, The /

PDA used was amended with 1% streptomycin salphate (o suppress bacterial
growth. All plates were incubated at 28 4 2°C n the dark for 8 days. The
population of the fungal isolates was determined by direct counting of the

colonics on the plates. The colonics were [irsg designated on the basis' of
E:_j ~ certain morphological characleristics especially colour and forms and were

later counted with the use of tallics. Purc cultures were prepared from each of
the designated colonics observed on the sceds by tanslerring hyphae or spores
aseptically unto sterile media with alcohol-Mdmed inoculating needle in an
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inoculating chamber. The plates were incubated at 28 4 2°C in the dark for 8
days. Microscopic structures of fungal isclates were observed under a
compound microscope for proper identification at 4(x magnification,

‘f ; -xg:‘ - s\\

Dectection of fungi in sced components

The cowpea seccds were separatcd inlo component parts (tesla, .
cotyledon and embryo) by soaking in sterile water for §-12 hours after which
the parts were carefully scparated using ethanol-Mz med dissecting knife. The -
separated components were later surfuge-sterilized i1 0.5% NaOC| solution for
= 5 minutes. The components were then placed in 1.0 % waler agar and PDA in
Petri dishes and incubated for § days at 28 = 2°C (Sand ¢/ .. 1988). Aller
incubation, the cultivars were examined for fungal yrowth. Emerging colonics
were counted and the dala analyzed.
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Results and Discussion

Nine fungal specics were izolated fram the sceds ol the four cowpea -
varieties used in the study. The fungi appearcd clzarly on the culture plates
between 5-7 days of incubation. The incidence o the fungi on blotter was
different from that of agar plate. More fungi were isolated with agar plate
method than with the blotter method. Only dAspergillis flavus and Allernaria -
sp. were recovered on blotter in all cowpea varie.ics, while agar plates had
other species in addition to these (Table 1).

This observation was apparently duc to the fact that PDA supplied
nutrients for the growth of fastidious organisms. It zan also be observed in the
table that only eight out of the ninc fungal isolates described are represented,
while the ninth isolate (Fusarium solani) \vas recovered from the embryo of
one of the cowpea varictics used during component plaling experiment,
Cowpea variely ITA 90-22-2K had the highest nunber ol isolates while ITA
T 8 ' 397 had the lowest number of isolates. Aspergillus flavus and Alternaria sp..
- @ were common to all cowpea varicties used. Cladesporium sp. was recovered
only from ITA 90-22-2K.

The component plaling study on PDA ind cated that the cotyledon is
the main site of infection of cowpea seeds with 57%, 77.8%, 70% and 44.4%
infection in IFE BROWN, ITA 397, ITA 90-22-2k and [TA 256 respectively.
The embryo is the least affected in all other varictics except in ITA 256 which -
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- had the highest embryo infection (33.3%) ol the cowpea varieties used (Table

f - 2). Zanmeyer and Thomas (1957) reported a similw result for Colletotrichum
2 sp. (Sacc and Magn) Bri and Cav. in bean. Prasana (1985) had a contrary
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result with cowpea when he observed 92% [ungal nfection of the seed coat in
one sample compared with 27% and 1% ol emtryo. Agarwal er al. (1972)
o attributed the difference in the degree of infection of the secd components to
NaOCl pre-treatment. Fusarium solani was recov:red only from the embryo
1= : of ITA 256.
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Table 1: Mecan population of fu

blotter and agar plates )

varicty

Fungal isolates

ngal isolates from wt ol

Mean

pnpuh\liuu on

PDA

0504002

IFE
BROWN

ITA 397

ITA 256

Values are mca

Aspergillus flavis
Cladosporiiunt sp-
Alternaria sp.

Aspergillus niger

Aspergillus flavus
Alternaria sp.
Fusariim
semitectum

Aspergillus flavis
Alternaria sp-
Fusariunn sp.
Aspergillus niger
Penicillium sp.
Fusarium
oxysporun

Aspergillus flavus
Alternaria sp.
Aspergillus niges
Fusarium
oxysporim

ns from 10 seeds &

; 0384:022
0.13 £ 0.01
0.13 4 0.0}

0.69 & 0.09
0.23 +0.00
0.08 + 0.00

0.33+-0.00
0.13 £ 0.00
0.07 1 0.01
0.20 % 0.00
0.07 £0.01
2.20::0.00

0.19 +0.00
0.69 +0.09
0.06 +0.01
0.60 = 0.0l

Shmesdo0oel al

¢ cowpea sceds on

E—

——l—\”ﬁ—:;\ popu\nlion
on blotter

(.25 +0.00

0.75 & 0.00

1.00:: 0.00
2.00 2 0.00

0.20 4 0.00
0.80 £ 0.00

0.40 % 0.00
0.60 = 0.00

S

standard deviation
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Table 2: Pereentage infection of cowpea seed component by fungal

isolates on PDA

Variety Sced com- " lsolates Fopulation Total Yo
ponent on PIA
IFE BROWN  Tesla Aliernaria sp. 3 3 42
Cotyledon  dAspergitlus flavns |
lusarinm semitecinm 3 4 57
1TA 397 Testa Cladosporium sp. 2 2 222
Cotyledon  Aspergillus flavus |
Arernaria sp. 6 7 77.8
ITA 90-22-2K  Tesla Aspergillus flavus 2 2 20
Colyledon  dspergitlus flavus 2
Penicillium sp. 5 7 70
Cmbryo Alrernaria sp. | [ 10
ITA 256 Testa Aspergillus flavis |
' Alternaria sp. 1 2 22.2
Cotyledon Aspergillus flavis 1
Fusarim oxysporum 3 4 44.4
Aliernaria sp. | _
Lmbryo Fusarinm solani 2 3 333

Table 3: Percentage infection of cowpea sced component by fungal

isolates on plain agar

Varicty Sced Isolates Population . Total Yo
& . component on Plain infection |
Agar
ITA 397 Colyledon lernaria sp. 6 6 100
ITA90-22-2K  Colyledon Aspergillus flavus 6 6 100
ITA 256 Testa Alernaria sp. 6 6 100™
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