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Seed-borne fungi from seeds of barley, canary, maize, oats, rice, rapeseed, red millet, sunflower, white millet and yellow
millet were investigated. These seeds are available in the market as bird feed, supplied by companies in various coun-
tries as healthy and nutritious food for domestic birds. A total of 81 fungal species were isolated. The genus Aspergil-
lus was predominant with 23 species, followed by Penicillium with 18, Ulocladium with 7, Alternaria with 6 and Chaeto-

mium, Curvularia and Drechslera with 5 species each.
Fusarium, Mucor, Rhizopus and Syncephalastrum.

Other genera isolated were Aureobasidium, Cladosporium,
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Seed-borne fungi are well known to cause mycotoxi-
coses in poultry and other livestock {(Mehan and Chohan,
1973; Mirocha and Christensen, 1974). Alternaria,
Aspergillus, Fusarium and Penicillium are some of com-
mon genera which produce mycotoxins (Bokhary and
Naguib, 1983). The reduction in germination of seeds,
pre- and post-emergence death, and discoloration of
seeds are other undesirable effects of seed-borne fungi
(Ashokhan et al., 1979; Handoo and Aulakh, 1979;
Shafie and Webster, 1981; Abou-Heilah, 1984; Bokhary,
1986). The seeds used in bird feed are imported under
different brand names and are described as nutritious and
healthy food for domestic birds. Our aim, therefore, is
to report on the contamination of seed-borne fungi in im-
ported feeds for domestic birds.

Different brands of bird feed imported from various coun-
tries were purchased from local markets. These feeds
contain mixtures of the following seeds: barley, canary,
maize, oats, rice, rapeseed, red millet, sunflower, white
millet and yellow millet.

The media used for the detection of seed-borne fungi
were Czapek-Dox Agar (CZA), potato-dextrose agar
(PDA), potato-dextrose agar+0.3% vyeast extract
(PDA +yeast), malt-extract agar (MEA), and Sabouraud-
dextrose agar (SDA). All these media were supplied by
Oxoid Ltd., London (U.K.). For surface sterilization,
seeds were immersed in 1% sodium hypochlorite for
10 min. A total of 500 mixed seeds from the different
feed brands (25 seeds per plate) were plated in 13-cm
Petri plates for each medium. These plates were incu-
bated at room temperature (22-25°C) for 10 d, until the
seeds germinated, and thereafter fungi were detected
and isolated. Isolated pure cultures were maintained on
PDA +yeast.

Eighty-one species belonging to 13 genera of fungi were
isolated from seeds supplied as bird feed (Table 1).
Among the predominant genera were Aspergillus with 23
spp. and Penicillium with 18 spp. These were followed
by Ulocladium (7 spp.), Alternaria (6 spp.), and Chaeto-
mium, Curvularia and Drechslera with b species each.

Aspergillus amylovorus, Aspergillus candidus, Asper-
gillus fumigatus, Aspergillus niger, Fusarium equiseti,
Mucor circinelloides, Penicillium chrysogenum and
Ulocladium atrum were the predominant species, found
in all types of seeds and also generally exhibiting a higher
percentage of contamination than other species (Table
1). Aspergillus ellipticus, Chaetomium bostrychoides
and Cladosporium cladosporioides were other common
species found in 8 out of 10 types of seed studied. The
highest percentage of contamination was shown by A.
niger (469} of rapeseed grains, followed by A. eflipticus,
which exhibited 419 infection of rice grains. More than
30% infection of seeds was also shown by A, amylovo-
rus, A. candidus, A. flavus, A. fumigatus, A. oryzae, C.
cladosporioides, F. equiseti, P. chrysogenum, and U.
atrum, but on different types of seed.

Forty-one species were reported from rice grains, the
maximum record in this study, followed by barley seeds,
on which 33 spp. are reported.

The percentage germination and level of contamina-
tion of seeds are given in Table 2.

The genera of fungiisolated, e.g., Alternaria, Aspergillus,
Chaetomium, Curvularia, Drechslera, Fusarium, Mucor,
Penicillium, Rhizopus, Syncephlastrum and Ulocladium,
have already been reported from locally grown barley
(Kassim, 1987; Hashem, 1990} and from other seeds like
maize, rice and rapeseed (Abdel-Hafez, 1984; Sejeny et
al., 1984; Bokhary, 1991}, but the species diversity and
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Table 1. Percentage infection by seed-borne fungi on various types of seed.

9% Infection®

Isolates®

B c M O Ra Ri Rm Sf Wm Ym
Alternaria alternata 6 7 2 3 1 4
A. brassicicola 7 4 13
A. chlamydospora 6 17 2 3
A. chrysanthemi 2 16
A. consortialis 4 2 9 3 5 7
A. eureka 4 7 11
Aspergillus amylovorus 19 9 29 23 16 32 2 3 8 11
A. apica 19 9 29 23 16 32 2 3 8 11
A. avenaceus 13 3
A. awamori 7 6 2 7 2
A. caespitosus 4 1 3
A. candidus 16 21 14 32 15 15 9 1 2 19
A. carbonarius 12 6 4 6
A. carneus 7 3 2 4 17
A. cheva_//'eri . 16

(Eurotium chevalieri)

A. clavatus 12 4 1
A. ellipticus 32 16 39 22 2 41 21 16 6
A. flavus 16 16 4 3 9 3 1 4
A. fumigatus 17 9 23 31 15 16 6 13 23 19
A. japonicus 3 1 2
A. leporis 14
A.(gggﬁg;/a nidulans) 12 13 6
A. niger 21 32 43 34 46 39 21 33 43 20
A. oryzae 6 12 6
A. parasiticus 12 6
A. phoenicis 6 2
A. restrictus 16
A. subsessilis 12
A. terreus 16
Aureobasidium pullulans 12 3
Chaetomium atrobrunneum 5
C. bostrychodes 6 4 9 13 2 19 2 4
C. cochlioides 3
C. elatum 6
C. funicola 17
Cladosporium cladosporioides 16 29 4 21 36 13 16 41 6
C. herbarum 21
C. tenuissimum 7
Curvularia clavata 11
C. deightonii 7
C. ellisi 16 6 6 12 6 5
C. geniculata 12
C. lunata 4 3 2
Drechslera australiensis 11
D. bicolor 12
D. cynodontis 3
D. dematioidea 16
D. dictyoides 3
Fusarium equiseti 12 6 17 12 6 19 24 19 29 36
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% Infection®

Isolates®

B c M O Ra Ri BRm Sf Wm Ym
F. flocciferum 7
F. graminearum 7
Mucor circinelloides 12 12 6 3 7 4 21 16 16 3
M. zonatus 9
Penicillium aragonense 12
P. argillaceumn 16 11 6
P. asturianum 6
P. brevicompactum 2 6
P. capsulatum 6
P. castellae 16
P. chrysogenum 12 16 4 9 5 16 32 21 16 23
P. ciegleri 7
P. citrinum 16
P. concentricum 12 3
P. coraligerum 6
P. funiculosum 16 3 9
P. islandicum 6 4 3 1 2 1
P. manginii 3 6
P. rubrum 2 6 4 2
P. rugulosum 3 1 3
P. thomii 16 2 3
P. verrucosum 3 14
Rhizopus microsporus 3 16 2
R. oryzae 14 3 6
Syncephalastrum racemosum 14 3 19 16 5
Ulocladium atrum 14 21 11 23 16 26 32 29 20 29
U. chartarum 4 3 3 6
U. chlamydosporum 13 9 4 3 16 2
U. consortiale 6 3 9
U. oudemansii 6 4 9
U. septosporum 3 2 6 13 4 3
U. tuberculatum 4 2 7 3 2 6

a) Total no. of fungal genera=13; total no. of fungal species=81.
b) B=barley; C=canary; M=maize; O=oats; Ra=rapeseed; Ri=rice; Rm=red millet;

Sf=sunflower; Wm=white millet; Ym=vyellow millet.

numbers were different in this study. The numbers of
Aspergillus and Penicillium spp. were higher in the
present study. Several other genera reported earlier like
Acremonium, Choanephora, Epicoccum, Geotrichum,
Nigrospora, Phoma, Pleospora and Setosphaeria, were
not encountered in the present study.

Percentage germination and contamination of seeds
on various media shown clearly that there are different
growth for each kind of seeds on the different used me-
dia. The highest percentage of germination was shown
by barley, canary, maize, oats and rapeseed on SDA and
by canary, maize, oats, rapeseed, rice and red millet on
PDA, while the highest percentage of contamination was
shown by barley, canary, maize, oats, rice and sunflower
on PDA +vyeast.

From the present study, the main genera of fungi as-

sociated with mycotoxin production include species of
Aspergillus, Penicillium, Fusarium, and Alternaria.
Aflatoxins produced by Aspergillus flavus, Aspergillus
nomius, Aspergillus parasiticus are by far the most wide-
ly studied mycotoxins and are presumed to be the most
wide spread of fungal toxicants (Bokhary and Naguib,
1983; Kassim et al., 1987).

Aflatoxins are now considered to be among the
world’s most dangerous contaminants in foods and feeds
(Wainwright, 1992). Species of A. flavus isolated from
barley and maize from Saudi Arabia were shown to
produce aflatoxins (Al-Julaifi and Al-Khaliel, 1992;
Ewaidah, 1992). Mycotoxicoses produced by some
Aspergillus spp. and Penicillium spp. are a major cause of
problems with barley grains used for poultry feed in Saudi
Arabia (Ewaidah, 1988). In the present investigation, 4.
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Table 2. Percentage germination and contamination of seeds on various media.
Barley® Canary Maize Oats Rapeseed Rice Red millet Sunflower White millet Yellow millet
Medium?
germ cont germ cont germ cont germ cont germ cont germ cont germ cont germ cont germ cont germ cont
F.P. 93 44 86 35 89 39 93 43 94 32 84 29 93 36 83 29 76 24 76 32
CZA 96 37 97 39 93 39 97 34 96 38 94 43 90 42 89 31 93 22 99 33
MEA 93 36 96 29 94 42 96 39 94 28 93 41 97 36 99 35 99 32 99 38
PDA 95 46 99 42 98 46 99 46 98 38 99 49 97 39 99 43 99 33 95 32
SDA 100 32 100 36 98 43 99 39 95 36 98 46 95 49 95 49 94 43 96 42
PDA+yeast 83 62 86 69 76 70 92 73 86 69 94 54 82 76 93 b56 99 39 99 44

a) F.P.=Filters paper; CZA=Czapek-Dox agar; MEA=Malt-extract

agar+0.3% yeast extract; SDA = Sabouraud-dextrose agar.
b) germ =% germination; cont=9% contamination.

flavus, A. fumigatus, A. terreus, Emericella nidulans,
Penicillium chrysogenum and P. citrinum were found as
toxinogenic fungi, and this accords with the earlier find-
ing of barley grain for poultry feed in Saudi Arabia (Al-
Julaifi and Al-Khaliel, 1992).

Literature cited

Abdel-Hafez, S.I.1. 1984. Composition of the fungal flora of
four cereal grains in Saudi Arabia. Mycopathologia 85: 53-
57.

Abou-Heilah, A. N. 1984. Seed-borne fungi of wheat and their
control by seed treatments. Indian Phytopathol. 37: 656-
659.

Al-Julaifi, M. and Al-Khaliel, A. 1992, Incidence of mold
growth and aflatoxin production in locally grown barley
used as ingredient for poultry feeds. Arab Gulf J. Sci. Res.
10: 87-97.

Ashokhan, A., Rambandan, R. and Emayavrambran, N. 1979.
Influence of seed-borne fungi on germination and post emer-
gence mortality of rice {AOT) and ragi (CO7) seeds. Indian
J. Microbiol. 19: 232-234.

Bokhary, H. A. 1986. Seed mycoflora of wheat in Saudi Ara-
bia. Int. J. Tropical Plant Dis. 4: 31-39.

Bokhary, H. A. 1991. Seed-borne fungi of rice (Orzyza sativa
L.) from Saudi Arabia. J. Plant Dis. 15: 55-64.

Bokhary, H. A. and Naguib, K. 1983. Production of mycotox-
ins by seed-borne fungi from Saudi Arabia. Egyptian J.
Phytopathol. 15: 55-64.

Ewaidah, E. H. 1988. Survey of poultry feeds for aflatoxins

agar; PDA=Potato-dextrose agar; PDA+yeast=Potato-dextrose

from Riyadh region. Arab Gulf J. Sci. Res. 6: 1-7.

Ewaidah, E. H. 1992. Aflatoxins survey of imported maize in
Riyadh region. Arab Gulf J. Sci. Res. 10: 77-86.

Handoo, M. L. and Aulakh, K. S. 1979. Control of seed-borne
fungi of maize by coating seeds with antagonistic ones.
Seed Res. 7: 151-156.

Hashem, A. R. 1990. Fungal flora of barley seeds in Saudi Ara-
bia and its control. J. Food Prot. 53: 786-789.

Kassim, M. Y. 1987. A study of seed-borne fungi of barley in
Saudi Arabia. Phyton 47: 115-120.

Kassim, M. Y., Bokhary, H.A. and Abou-Heiah, A.N. 1987.
General survey of plant diseases and pathogenic organisms
in Saudi Arabia, pp. 93-99. Saudi Biological Science Publi-
cation, Riyadh, Saudi Arabia.

Mehan, V. K. and Chohan, J. S. 1973. Aflatoxin B;-producing
potential of isolates of Aspergillus flavus from cotton, maize
and wheat. Mycopathologia 49: 263-274.

Mirocha, C. J. and Christensen, C. M. 1974. Fungal metabo-
lites toxic to animals. Ann. Rev. Phytopathol. 12: 303-
330.

Sejeny, M. J., Fawfik K. A. and Ei-Shaieb, M. K. 1984. Studies
on mycoflora of cereal grains in the South-West region of
Saudi Arabia |. Fungal associated with some cereal grains
at post-harvest and during storage. Ann. Agr. Sci.
(Moshtohor) 22: 281-297.

Shafie, A. A. and Webster, E. J. 1981. A survey of seed-borne
fungi of Sorghum bicolor from the Sudan. Trans. Br.
Mycol. Soc. 77: 339-342.

Wainwright, M. 1992. An introduction of fungal biotechnolo-
gy, pp- 120-125. Wiley Publi. Sci., New York.



