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Abstract: Isolation trials 260 isolates belong 200 fungal isolates and 60 isolates of bacteria. Fungal isolates
belonged  5  genus  namly  Alternaria,  Aspergilles,  Epicoccum,  Fusarium and Trichoderma. Agar plate (PDA
medium) was enhanced for seed testing than blotter method and gave higher numbers of colony fungi and
bacteria with all tested of legume seeds crops.Also, disinfected seeds record higher percentage of germination
in comparison with non- disinfected seeds in both blotter and PDA methods. Disinfected seeds gave less fungal
colony than did non- disinfected seeds in all the three of legume crops, (bean, cowpea and lupine seeds).
Seedborne fungi were isolated and characterized. The av. of seedbrone fungi in bean were Aspergillus niger
(43.2%), A. ochraceus (2.4%), A. parasiticus (0.8%), A. flavus (0.8%), Aspergillus spp (4.8%), Epicoccum sp.
(0.8%), Fusarium oxysporum (2.4%), Fusarium spp (5.6%) and Trichoderma spp. (11.2%).  The  fungi  most
frequently  isolated  from  the cowpea   seeds   were  Aspergillus niger (62.2%), A. parasiticus (6.7%),
Aspergillus spp (15.6%) and Fusarium spp. (4.4%). The frequency of isolated fungi from lupine seeds were
49, 2.2, 4.4, 6.7, 4.4, 4.4 and 6.7 % of A.niger, A. flavus, Aspergillus spp., F. oxysporum, Fusarium spp,
Alternaria spp and Trichoderma spp., respectively. The ability of some isolated fungi for production of
mycotoxins was studied, aflatoxins were detected with some isolate of Aspergillus flavus, but fumonisin were
detected in some isolate of Fusarium oxysporum in infected bean seeds. Detection of mycotoxins indicate that,
no fumonisin were detected in cowpea seeds but aflatoxins were detected. Infected lupine seeds contained less
aflatoxin than bean, also Fumonisin were detected in contaminated lupine seeds. Neither aflatoxins nor
fumonisin were detected with other fungal isolates. Biochemical analysis of artificialy infected of some legume
seeds with mycotoxin produced isolate of Aspergillus flavus decreased the percentage of protein, carbohydrates,
fat, fibers and ash content compared with the healthy of legume seeds in all the three tested crops. Fat was the
most affected component which record zero percent in infected bean seeds as well as in infected Cowpea, while
ash was less affected. The same results were obtained with infected the three tested legume seeds by Fusarium
oxysporum. 
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INTRODUCTION

Legumes (Fabaceae) is one of the most important
plant family in all over the world. It is used for human
feeding, animal, poultry and human consumption.
Legume crops are the most important source of plant
proteins in human food. Many fungi are serious parasites
of seed primordia, maturing and stored seeds and grains
and their invasion can resulted various damage including,
reduce yields of seed in both quantitatively and
qualititatively, discolourations decrease germinibility,
mycotoxin production and total decay. Quenton et al.[16]

and Castillo et al.[5]. The most isolated fungi from
diseased Ontario beans were Alternaria, Fusarium,
Rhizoctonia, Mucor, Penicillium, Rhizopus, Sclerotium
and Gliocladium. The most isolated fungi from diseased
Taiwan beans were Aspergillus, Penicillium, Eurotium,
Rhizopus and Curvularia Tseng et al.[18]. The genera most

frequently isolated from grean beans (P. vulgaris) in
greenhouses were Aureobasidium, Aspergillus,
Penicillium and Alternaria. Ruiz et al.[17]. The genus
Aspergillus (10 species, 8 varieties) was the most
common,  followed  by  Rhizopus  (1 species), Fusarium
(6 species) and Altenaria (5 spieces) while the remaining
genera (Chaetomium, Cladosporium, Curvularia,
Drechslera, Penicillium, Phoma, Emericella, Mucor,
Sclerotium, Ulocladium) displayed lower levels of
contamination Lupine (Lupinus termis) seeds by using
PDA and blotter methods. El-Nagerabi & El-Shafie[8]. The
most isolated fungi from bean samples. (P. vulgaris)
collected  from  Aragentina were Fusarium semitectum
[F. pallidoroseum], F.graminearum [Gibberella Zea] and
F.equiseti. Castillo et al.[4] Cowpea seed samples
collected from South Africa and Benin were contaminated
with  Fusarium  species  as F. equiseti, F. graminearum,
F.  semitectum,  F.  proliferatum,   F.  chalmydosporum,
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F. sambucinum) and F. subglutinas. Kritzinger et al.[11].
The  predominant  species  of  the  genera   isolated  from
black bean were Alternaria alternata, Sclerotinia
sclerotiorum, Rhizoctonia solani, Fusarium semitectum
and Acremonium strictum. Castillo et al.[5]. Alternaria
alternat, Lasiodiplodia theobrome, Drechslera tetramera
[Cochliobolus spicifer] and Fusarium moniliforme
[Gibberella fujikuroi] were isolated from cowpea seeds in
standard blotter and agar plate methods. Surface
disinfection of seeds reduced the number of fungal
species and colonies. Kumud et al.[12]. The most common
seedborne fungi on dry beans (P. vulgaries) in Croatia
were Alternaria spp. Asperagillus spp., Fusarium spp.,
Botrytis spp., Chaetomium spp., Penicillium spp.,
Rhizopus spp., Cladosporium spp. and Trichothecium spp.
Domijan et al.[6]. Twenty percent of infected beans (P.
lunatus) yielded aflatoxins. Ibeh et al.[10]. The infected
beans (P. vulgaris) from Taiwan contained the
Aspergillus aflatoxins B1, B2, G1 and G2. The infected
bean from Ontario contained the Fusarium toxins
fumonisin B1, T-2 toxin, deoxynivalenol [Vomitoxin] and
diacetoxyscirpenol. Nither aflatoxins nor Fusarium toxins
were detected in the non-infected bean samples from both
regions. Tseng et al.[18]. Astrain of Aspergillus flavus was
isolated from green beans (P.vulgaris) in greenhouses
which had the capacity to synthesize aflatoxins in vitro.
Ruiz et al.[17]. Thin-layer chromatographic analysis of
chlorophorm extract of the 13 seed samples of lupine
(Lupinus termis) revealed that, two samples contained
very low concentration of aflatoxins B1 and B2 El Nagrebi
and El-Shafie[8]. Cowpea cultivars from South Africa
showed the presence of fumonisin produced by Fusarium
species. Kritzinger et al.[11]. Changes in the protein
nitrogen, protein, reducing and non-reducing sugars were
observed in seeds of cowpea (Vigna sinensis savi)
infested with either Aspergillus nidulants or  A.tereus
under different temp. Infection by A. nidulants was more
deleterious than by A. terreus Maheshwari and Mathur[13].
Biochemical content of cowpea seedbrone fungi were
changed by Fusarium oxysporum f.sp. tracheiphilum,
Aspergillus flavus, A. niger and Macrophomina
phaseolina. The maximum reduction in  total  sugars,
reducing, sugars and non-reducing sugars was recorded in
seeds inoculated with F. oxysporum. The total sugar
content of seeds inoculated with F. oxysporum, M.
phaseolina, A. flavus and A. niger were reduced compared
with control. The protein content was drastically reduced
by Macrophomina phaseolina infection. The reduction in
protein content due to F. oxysporum, A.flavus and A.niger
infection was also significant. Ushamalini et al.[19].
Aspergillus flavus utilizes carbohydrate of seeds for its
growth and aflatoxin production, then decrease lipids and
carbohydrate contents of wheat, soybean and Faba bean
seeds. Aziz & Mahrous[2]. Inoculated lupine with

F.oxysporum, f.sp. Lupini resulted in a considerable
decline in soluble carbohydrates  between  24  and 72 h of
culture. Morkunas et al.[14]. As this study aimed to: a-
Isolate the fungal seedborne of some legumes (Fabaceae)
in Egypt. b- Studying the mycotoxin production. c-
Studying the changes in protein, carbohydrates, fat, fibers
and ash content and its losses compared with the healthy
seeds.

MATERIALS AND METHODS

1- Seed Samples: Seed samples of bean (Phaseolus
vulgaris), Cowpea (Vigna sinensis) and Lupine (Lupinus
termis) were collected from different super market, in
Egypt. 

2- Isolation, purification and identification:  Two
standard methods of isolation (namely agar plate and
blotter methods) were used for tested these seeds
Neergared[15]. Every seed sample was divided into two
groups. The first group was disinfected by soaking in 1%
sodium hypochlorite solution for 2 min, then washed
several times with sterilized water and dried between two
sterilized filter papers. The second group was untreated
(non-disinfected). Some of this seeds (disinfected or not)
were transferred onto potato dextrose agar (PDA) plates
but other seeds were plated on three sterilized filter papers
with enough moisture in sterilized Peteri dishes [blotter
method] Neergard[15]; El Nagerabi & El-Shafie[8] and
Kumud et al.[12]. Five seeds / dish and 4 dishes for each as
replicate. All dishes were incubated at 25±2°C under
darkness for 7 days. Seeds were examined every day. Any
fungal growth was transferred and purified using hyphal
tip and/or single spore techniques onto PDA medium in
the presence of antibiotic (Streptomycin). Developing
fungi  were  transferred  to  PDA slants. Fungal cultures
(15 days old) were identified in the plant pathology Dept.,
National Research Centre (NRC), Dokki, Egypt and in
Bot. Dept., Phytopathology Lab., Fac. of Agric.,
Moshtohor according to Gilman[9], Barnett and Hunter[3]

and Domsch et al.[7]. Cultures were kept at 5°C for further
studies.

3- Mycotoxin Production: Mycotoxin were determined
in Food Toxycology and Contaminants Dept. National
Research Centre (NCR) according to A.O.A.C.[1]. Each of
Apergillus and Fusarium genera isolates were grown in
flasks (500 ml) containing 100 g seeds of either legumes
and  enough  moisture after autoclaved and incubated at
25±2°C for 14 days for Aspergillus isolates and 21 days
for Fusarium isolates, then extracted and prepared to
determine the different mycotoxins. Samples and standard
of aflatixin and fumonisin were spotted on thin layer
chromatography (TLC) plates, then dried and examined
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under  ultraviolet  detector  (UV)  wavelength  365 nm,
El-Nagerabi & El-Shafie[8]. 

4- Effect of Aspergillus flavous and Fusarium on
biochemical content: The effect of A. flavus and
Fusarium oxysporum on biochemical content of the three
tested crops of legume seeds were studied under
laboratory conditions. Aspergillus flavus and Fusarium
oxysporum isolate which produced mycotoxins were
inoculated in Flasks (500 ml) each containing 100 g of
sterilized bean, cowpea and lupine seeds and enough
water (1: 1 v/v) then incubated at 25°C ± 2 for 14 days for
Aspergillus and 3 weeks for Fusarium. Protein,
carbohydrates, fat, fibers, ash and moisture were
determined and recorded according to A.O.A.C.[1] in the
National Research Centre (NRC). The percentage of
biochemical content, losses of content and reduction
percent were calculated as follow:

L% = H – IR% =                
H 1R% 100

H
−

= ×

H = healthy; I = Infected; L = Loss % ; R = Reduction.

RESULTS AND DISCUSSIONS

1- Survey: The results of two standard methods of
isolation (blotter and agar plate) which used for this
survey were tabulated in table (1). Data in this table show
that; disinfections of the tested seeds led to higher
percentages of germinated seeds in both agar plate and
blotter test. On the other hand, the infection percent were
lower  in disinfected seeds compared with non-
disinfected. Germination of bean disinfected seeds gave
90%, while non- disinfected seeds gave 85% in blotter
test and 95 and 90 of germination percent in disinfected
and non- disinfected seeds respectively with agar plate
test method.

Disinfected cowpea seeds record 90% in germination
and 60% for non-disinfected seeds in blotter test, but
disinfected of germination seeds with PDA were 95%
comparing with non- disinfected seeds which recorded
85%. Lupine disinfected seeds gave 75% while non-
disinfected lupine seeds gave 55% of germination percent,
in blotter method, but in PDA media were 85% and 75%
for disinfected and non- disinfected seeds respectively.
On the other hand, results in the same table presented that
disinfected seeds were less infected and colony percent
than non-disinfected seeds in all three seeds crops of
bean, cowpeas and lupine. Also, data in this table
presented that; method of isolation was affected on the
number of isolated microorganisms. Isolation on agar
plates (PDA) gave higher numbers of fungi and bacteria
associated  with  seeds  of  the three crops comprising
with  the  second  method  (blotter  test).  The percentage
of  colony  numbers  of  fungi  on agar plate (PDA)
method  were  20,  90  for  bean,  25,  75  for  Cowpea and
15,  25  for lupines in disinfected and non disinfected
seeds respectively while blotter test gave the lowest
numbers of colony fungal which gave 30%, 80 for bean,
55%, 75% for cowpea and 15, 35% for lupines with
disinfected and non- disinfected seeds respectively. The
same results were obtained with the numbers of bacterial
colony.

Microorganisms associated with seed samples:
Isolation yielded 260 isolates, belong 200 fungi isolates
and  60  bacterial  isolates.  Results  of  these isolates
were presented in table (2). The percentage of associated
fungi were recorded as shown in this table. Fungal
isolates gave higher frequency of contaminated seed
samples (76.9%) than bacterial isolates (23.1%). Bean
seed gave higher frequency   occurance   followed  by
Cowpea,  but lupine was  less  (Plates  1  &  2)  and  also
table (2) obtained and  indicated  that,  5  genus  of  fungi
including 8 spies were  identified  as;  Aspergillus  niger,
 A.  ochraceus, A. parasiticus, A. flavus. Aspergillus spp,

Table 1: Germination and infection Percent of some disinfected and non-disinfected of tested legume seeds on blotter and agar plate methods
Blotter test Agar plate test (PDA)
------------------------------------------------------------------------------ ------------------------------------------------------------------------------------
Disinfected Non-disinfected Disinfected Non-disinfected
---------------------------------------- ------------------------------------ ------------------------------------- -----------------------------------------

I I I I
------------------------- ---------------------- ---------------------- ---------------------------

G F B G F B G F B G F B
----------- ----------- ----------- ---------- ---------- ---------- --------- ---------- ---------- ---------- ----------- --------------

Seed crop T.C % T.C % T.C % T.C % T.C % T.C % T.C % T.C % T.C % T.C % T.C % T.C %
Bean 18 90 6 30 1 5 17 85 16 80 2 10 19 95 4 20 1 5 18 90 18 90 3 15
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Cowpea 18 90 11 55 3 15 12 60 15 75 4 20 19 95 5 25 1 5 17 85 15 75 3 15
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Lupine 15 75 3 15 2 10 11 55 7 35 3 15 17 85 13 15 1 5 15 75 5 25 2 10
G = Germination ; F = Fungi ; T.C = Total count of fungal and bacterial colonies in 20 seeds( 5 seeds/dish x 4 replicates) I = Infection B = Bacteria
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Table 2: Frequency of some legume seedbrone microorganisms (Fungal occurancy)
Bean Cowpea Lupine
--------------------------- ---------------------------- -----------------------

Microorganisms T.C % T.C % T.C % Total %
Aspergillus niger 54 43.2 28 62.2 44 49.0 126 48.46
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
A. ochraceus 3 2.4 - - - - 3 1.15
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
A. parasiticus 1 0.8 3 6.7 - - 4 1.53
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
A. flavus 1 0.8 - - 2 2.2 3 1.15
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Aspergillus spp. 6 4.8 7 15.6 4 4.4 17 6.54
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Epicoccum spp. 1 0.8 - - - - 1 0.38
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
F. oxysporum 3 2.4 - - 6 6.7 9 3.46
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fusurium spp. 7 5.6 2 4.4 4 4.4 13 5.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Alternaria spp. - - - - 4 4.4 4 1.54
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Trichoderma spp. 14 11.2 - - 6 6.7 20 7.69
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bacterial isolate 35 28.0 5 11.1 20 22.2 60 23.1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 125 100.0 45 100.0 90.0 100.0 260 100.0

                      Alternaria with Lupinus seeds                     Alternaria spores under
                      external symptoms.                     light microscope (200 X).

                     Lupinus seed infected with:                     Epicoccum spores with lupinus seeds (400 X).
                     1- Alternaria, 2- Fusarium 3- Healthy seed.
Plate (1)
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Plate (2)

Table 3: Mycotoxin production
P V L
------------------------------- ------------------------------- -----------------------------

Fungal isolate A F A F A F
Aspergillus flavus 0 - - - 0 -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
A. ochraceus 0 - - - - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
A. parasiticus - - 0 - - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
A. niger - - - - - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Alternaria spp. - - - - - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fusarium oxysporeum - 0 - - - 0
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Epicoccum spp. - - - - - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Trichoderma spp. - - - - - -
P = Phaseolus vulgaris V = Vigna sinensis
L = Lupine termis A = Aflatoxin F = Fumonisin

Fusarium oxysporeum, Fusarium spp, Alternaria,
Epicoccum and Trichoderma harzianum. Aspergillus
niger was the most frequency and isolated from all
legume seeds which record 62.2% with cowpea seeds,
followed by 49.0% and 43.2% with Lupine and bean
seeds respectively. Aspergillus flavus was less frequency
of fungal isolates, which gave 0.8% and 2.2% with bean
and lupine seeds respectively, but not detected from
cowpea seeds. Alternaria spp. occurrence with lupine
seeds but Epicoccum was associated with bean seeds
only. On the other hand, bean seeds gave higher
frequency. They gave 125 isolates including 90 fungal
isolate and 35 isolates of bacteria, moderate frequency
with lupine seeds, these record 90 isolates belong 70
fungal isolates and 20 isolates of bacteria but the lowest

frequency occurance were recorded with cowpea seeds
which gave 40 isolates of fungi and 5 isolates of bacteria.

Mycotoxin production: Some mycotoxin as aflatoxins
and fumonisin were tested by thin layer chromatography
(TLC). Data were recorded in table (3). Data show that,
some isolates of Aspergillus were positive producer of
aflatoxins while other isolates were negative producer as
well as Fusarium isolates. The most producer isolates
were A. fluvs isolate No. 28 from Phaseollus vulgaris and
isolate No. 152 & 156 from Lupinus termis, A. Ochraceus
isolate No 25 from Phaleus vulgaris and A. parasiticus
isolate No 36 from Vigna sinensis. Also, data in this table
presented that, only two isolates of Fusarium oxysporum
gave  positive  results  of  fumonisin  one  of  them  from
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Table 4: Effect of infected legume seeds with Aspergillus flavus on some biochemical content.
Bean (P. vulgaris) Cowpea (V.sinensis) Lupine (L.termis)
--------------------------------------------- --------------------------------------------- -------------------------------------------------

Character H I L% R% H I L% R% H I L% R%
Protein % 18.72 8.52 10.2 54.49 23.5 6.43 17.07 72.64 34.95 10.31 24.64 70.50
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Carbohydrate % 54.34 27.32 27.02 49.72 46.96 23.61 23.35 49.72 20.22 8.4 11.82 58.46
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fat % 0.5 00.00 0.5 100.00 1.55 0.5 1.05 67.74 8.54 2.64 5.9 69.09
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fiber % 12.05 6.06 5.99 49.71 14.43 5.68 8.75 60.64 24.29 8.82 15.47 63.69
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ash % 3.75 2.67 1.08 28.8 4.11 1.24 2.87 69.83 3.01 0.5 2.51 83.39
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Moisture % 10.64 55.43 44.79 80.80 9.45 62.54 53.09 84.89 8.99 69.33 60.34 87.03
Biochemical contents / 100 g. of sample after 14 days from inoculation.
H = Healthy I = Infected L% = Loss% R% = Reduction %

Phaseolus vulgaris and other from Lupinus termis. On the
other hand, the most of isolated fungi were negative
producers of mycotoxins. No mycotoxin were detected
with other fungal isolates. 

Effect of infected legume seeds with A. flavus on some
biochemical content: The effect of injected legume seeds
with A. flavus on some biochemical content after 14 d.
from inoculation were studied and tabulated in table (4).

(A) On Biochemical Content: Aspergillus flavus reduced
the percentage of all biochemical content with all legume
seeds tested, bean, cowpea and lupine. On the other hand,
this fungus increased moisture percent in each of legume
seeds at the same time. Data presented that, the lowest
reduction percent were recorded with bean seeds
(Phaseollus vulgaris) than either lobia (cowpea) and
lupine seeds respectively. Also fat was the most reduction
and highly reduction percent than other biochemical
content in all infected legume seed. Data presented that
protein content was reduced from 18.72% in healthy seeds
to 8.52% in infected bean seeds with reduction 54.49%
and from 23.5% to 6.43% with 72.64% reduction in Lobia
(cowpea) seeds and from 34.95% to 10.31 with 70.50%
reduction in lupine seeds. Carbohydrate contents were
also decreased from 54.34% to 27.32% with 49.72
reduction in infected bean seeds, from 46.96% to 23.61%
in cowpea seed with 49.72% reduction and from 20.22%
to 8.4% with 58.46% reduction in infected lupine seeds.
Fat content was reduced from 0.5% to zero percent with
100% reduction in infected bean seeds, From 1.55% to
0.5% with 67.74% reduction and from 8.54% to 2.64%
with 69.09% in infected lupine seeds. Fiber was also
reduced in infected legume seeds. It decreased from
12.05% to 6.06% with 49.71% reduction, from 14.43% to
5.68% with 60.64% reduction and from 24.29% to 8.82%
with 63.69% reduction in bean, Lobia (cowpea) and
lupine seeds respectively. Ash was decreased in infected
legume seeds from 3.75% to 2.67% with 28.8% reduction,

from 4.11% to 1.24% with 69.83% and from 3.01% to
0.5% with 83.39% reduction in bean, lobia (cowpea) and
lupine seeds respectively. 

(B) On moisture: Data in Table (4) show that, moisture
percent were increased in infected bean seeds from
10.64% to 55.43% with 80.80% reduction, from 9.45% to
62.54% with 84.89% reduction in lobia (Cowpea) seeds
and from 8.99 to 69.33 with 87.03% reduction in infected
lupine seeds.

(C) Biochemical losses: Percentage of biochemical losses
were calculated at the end time of this experiment after 14
days from inoculation. Data presented that, A.flavus
caused 10.2% loss of protein, 27.02% in carbohydrate,
0.5% in fat, 5.99% in fiber, 1.08% in ash in infected bean
seeds. Loss percent in infected cowpea (Lobia) seeds gave
17.07%, 23.35%, 1.05%, 8.75% and 2.87% in either
protein, carbohydrate, fat, fiber and ash respectively. The
av. Of loss percent in infected lupine seeds were 24.64%,
11.82%, 5.9%, 15.47% and 2.51% in protein,
carbohydrate, fat, fiber and ash respectively.

Effect of Fusarium oxysporum on biochemical contents
of some legume seeds after 21 days from inoculation.
(A) Biochemical content: Analysis of biochemical
legume seeds were recorded in either healthy and artificial
infected with Fusurium oxysporum. Data in table (5) show
that, Fusarium were decreased all biochemical content in
all the three legume seeds and increased the moisture
percent compared with un-infected seeds. Higher
reduction and  loss  percent  were  recorded  with  bean
(P. vulgaris) seeds than lobia and lupine seeds
respectively. The most reduction and loss percent were
found with fat, carbohydrate and protein in all the three
legume crops. Fusarium reduced the percentage of protein
cont. From 18.72% to 11.70% in infected bean seeds,
from 23.5% to 18.33 in lobia seeds and from 34.95% to
8.49%  in  infected  lupine  seeds.  Carbohydrates  content
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Table 5: Effect of infected legume seeds with Fusarium oxysporum on some biochemical content.
Bean (P. vulgaris) Cowpea (V.sinensis) Lupine (L.termis)
-------------------------------------------- --------------------------------------------- -------------------------------------------------

Character H% I% L% Re% H% I% L% Re% H% I% L% Re%
Protein % 18.72 11.70 7.02 37.5 23.5 18.33 5.17 22.0 34.95 26.46 8.49 24.29
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Carbohydrate % 54.34 30.38 24.04 44.19 46.96 34.31 12.65 26.94 20.22 14.64 5.58 27.60
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fat % 0.5 0.20 0.30 60.0 1.55 0.0 1.55 100.0 8.54 5.36 3.18 37.24
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fiber % 12.05 7.54 4.51 37.43 14.43 9.61 4.82 33.40 24.29 22.53 1.75 7.21
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ash % 3.75 2.96 1.15 30.67 4.11 3.25 0.86 20.22 3.01 2.67 0.34 11.30
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Moisture % 10.64 37.22 26.58 71.41 9.54 24.5 15.05 61.42 8.99 28.34 19.35 68.28
Biochemical contents / 100 g. of sample after 21 days from inoculation.
H = healthy I = infected L% = Loss%  R%=Reduction%

were decreased from 54.34% to 30.38, from 46.96% to
34.31% and from 20.22 to 14.64% with reduction
44.19%, 26.94% and 27.60% in either infected bean, lobia
and lupine seeds. Fat content was reduced from 0.5% to
0.2% with 60% reduction, from 1.55% to zero with
hundred percent of reduction and from 8.54% to 5.36%
with 37.24% reduction in infected bean, lobia and lupine
seeds. Also fibers were decreased from 12.05% to 7.54%
with 37.43% reduction, from 14.43% to 9.61% with
33.40% reduction and from 24.29% to 22.53% with
7.21% reduction in infected the three legume seeds
respectively. Finally, ash content were reduced from
3.75% to 2.96% with 30.67% reduction, from 4.11 to
3.25% with 20.92% reduction and from 3.01% to 2.67%
with 11.30% reduction in infected bean, lobia and lupine
seeds respectively.

(B) Moisture content: Moisture content were increased
from 10.64% to 37.22% with 26.58% increasing, from
9.45% to 24.5% with 15.05% and from 8.99% to 28.34%
with 19.35% in infected bean, Lobia and lupine seeds
respectively. The reduction of moisture percent were
71.41% in bean, 61.42% in Lobia and 68.28% in Lupine
seeds.

(C) Biochemical Losses: Percentage of biochemical
losses were calculated and tabulated in the same table.
Data indicated that, the most losses percent were recorded
with fat content, carbohydrates and protein respectively,
while the lowest loss percent were recorded with ash
content. Fusaruim caused 7.02% loss of protein, 24.04%
of carbohydrates, 0.30% fat, 4.51% of fibers and 1.15% of
ash in infected bean seeds. The av. of loss percent in
infected lobia seeds was 5.17% in protein, 12.65% in
carbohydrates, 1.55% in fat, 4.82% in fibers and 0.86% in
ash content. Loss of infected lupine seeds record 8.49% in
proteins, 5.58% in carbohydrates, 3.18% in fat, 1.75% in
fibers and 0.34% in ash. 

Fabaceae (Legumes) is one of the most important
plant family in Egypt for local consumption and

exportation. Several fungi attacked the legume plants
during growth, at harvest and storage period. Isolation of
seedbrone fungi which contaminated of some legume
seeds (bean, cowpea and lupine) yielded 200 fungal
isolates belong 5 genera as Alternaria, Aspergillus,
Epicoccum, Fusarium and Trichoderma. The most
common seedbrone fungi on dry beans (Phaselous
vulgaris) were Aspergillus niger (43.2%), A. ochraceus
(2.4%), A. parasiticus (0.8%), A. flavus (0.8%),
Aspergillus spp (4.8%), Epicoccum (0.8%), Fusarium
oxysporum (2.4%), Fusarium spp (5.6%) and
Trichoderma (11.2%). The fungi most frequently isolated
from cowpea (lobia) seeds were Aspergillus niger
(62.2%), A.parasiticus (6.7%), Aspergillus spp. (15.6%)
and Fusarium spp. (4.4%). The genera most frequently
isolated from lupine (Lupinus termis) seeds were
Aspergillus niger (49.0%), A. flavus (2.2%), Aspergillus
spp. (4.4%), Fusarium oxysporum (6.7%) Fusarium spp.
(4.4%), Alternaria (4.4%) and Trichoderma (6.7%).
Similar  results  were  obtained  by  Tseng   et   al.[18],
Ruiz   et    al.[17],    El-Nagerabi   and   El-Shafie[8],
Castillo et al.[4], Kritzinger et al.[11] and Domijan et al.[6].
Agar plate (PDA medium) was better method than blotter
test. Disinfected seeds gave less fungal species and
colonies, also disinfected seeds was enhanced and gave
higher percent of germination compared with non-
disinfected  seeds El-Nagerabi and El-Shafie[8] and
Kumud et al.[12].

Some isolates of Aspergillus and Fusarium were
prouduced  mycotoxins  in  dry  bean,  cowpea  and
lupine.  Some  of  Aspergillus  flavus isolate was
produced aflatoxin in the infected legume seeds, the same
results were obtained by Ibeh et al.[10], Tseng et al.[18],
Ruiz et al.[17]. Also, fumonisin were detected in
contaminated legume seeds  by  Fusarium  oxysporum
isolates,  this  agreement by  many  investigators  as
Tseng  et  al.[18]  and Kritzinger et al.[11]. Neither
aflatoxins nor fumonisin were detected in the non-infected
(healthy) legume seeds, this results were obtained by
Tseng et al.[18].
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Biochemical analysis presented that, Aspergillus
flavus and Fusarium oxysporum decreased protein
content, carbohydrates, fat, fibers and ash compared with
un-infected legume seeds. Aziz and Mahrous[2] reported
that; Aspergillus flavus utilizes carbohydrates for its
growth and aflatoxin production. Changes in the protein
and reducing and non-reducing sugars in seeds of cowpea
(Vigna sinensis) infested with Aspergillus species.
Ushamitini et al.[19] and Markunas et al.[14].
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