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ABSTRACT 

Isolation trials from cotton seeds of cvs. Giza-86 and Giza-89 as well as damped-
off seedlings resulted in several fungi belonging to 5 genera and 11 species. The isolated 
fungi were purified and identified as Alternaria alternata (Fr.) Keissler, Aspergillus niger 
van Tieghem, Fusarium dimerum (Penz.) v. Arx, Fusarium moniliforme, J. Sheld, 
Fusarium nivale (Fr.) Samuels & Hallett, Fusarium roseum Link emend., Snyder & 
Hansen, Fusarium semitectum Berk & Rav, Fusarium tricinectum (Corda) 
Sacc.,Fusarium solani (Mart.) Sacc. emend. Snyder & Hansen, Penicillium spp and 
Rhizoctonia solani Kuhn. R. solani isolates were the dominant fungi isolated from cotton 
seeds of cvs. Giza-86 and Giza-89 before and after delinting as well as from the inner 
surface of testa and rotten roots while, Fusarium roseum showed the highest frequency in 
the cotoyledons of both cvs. In general, the total number of isolated fungi from the 
cotoyledons was greatly low comparing with those isolated from seed testa for both 
cotton cvs. Among 4 tested pathogens, R. solani was more aggressive as it caused the 
highest rates of pre- and post- emergence damping-off on both cotton cvs.. Also, 
increasing the inoculum levels from 1 to 3% of soil weight increased gradually the 
percentage of infection. Also, means of survived cotton plants indicate that R. solani 
followed by F. semitectum were the highly pathogenic fungi at most tested inoculum 
levels whereas F. roseum was the least one. All the tested fungi were not able to produce 
aflatoxins (B1&B2), zearalenone, fumonisins and trichothesense in vitro on YES 
medium., Meanwhile, when cotton seed samples of both cvs. were infested with the same 
tested root rot pathogens, clear amounts of mycotoxins were detected in some cases. 
Moreover, infestation of cotton seeds with any of the tested root rot pathogens i.e., R. 
solani, F. moniliforme, F. semitectum, and F. roseum affected negatively oil content of 
the seeds. Increasing the incubation period from 5 to 15 days decreased gradually oil 
contents for all treatments compared with the un-infested seeds. The highest decrease in 
oil content was recorded in the case of seed infestation with R. solani and F. moniliforme 
at any tested incubation period for the seeds of both cotton cvs. 
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INTRODUCTION 

Cotton (Gossypium hirsutum L.) is one of the most important fiber and oil crops 
in Egypt and many other countries all over the world. It is attacked by several disorders, 
which resulted from insects, fungi, bacteria, nematodes and others at different stages of 
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plant growth. Fungi are the widest pathogens but bacteria and viruses are sometimes 
involved. In this respect, Fulton and Bollenbacher (1959) isolated Rhizoctonia solani, 
Pythium ultimum, Fusarium oxysporum, F. moniliforme, F. semitectum and several other 
fungi from cotton seeds and seedlings and found that the most isolated fungi were 
pathogenic to cotton seedlings. Also, Alfred (1963) indicated that fungi belonging to 
Alternaria, Aspergillus, Diploidia, Fusarium and Rhizoctonia were associated with the 
seed hairs and the actual seed during boll development. Kuch (1986) isolated Fusarium 
equiseti and Fusarium semitectum for more than 10% of the seed at any sampling of 
delinted surface sterilized cotton seeds in the southern USA. Rhizoctonia solani was 
higher on roots with severe tissue damage than on roots exhibiting little or no damage 
(Huisman, 1988). On the other hand, Seneewong et al. (1991) found that Fusarium spp 
were the most prevalent fungal species isolated from inside the seed coat and from the 
embryo of 100 randomly selected seeds. The percentage of fungi occurring inside the 
seed coat was low. No fungi were found on the embryos during isolation from inside the 
seed coat and from the embryos of selected seeds from each lot. Wang et al. (1992) 
recorded high frequency of Fusarium moniliforme and  F. semitectum from cotton 
seedlings and bolls while, F. oxysporum, F. solani, F. equiseti and F. compactum were 
less frequent. Mansoori and Hamdolahzadeh (1995) isolated Alternaria alternata, 
Aspergillus niger, Fusarium acuminatum, Fusarium solani, Pythium ultimum, Rhizopus 
arrhizus and Rhizoctonia solani from cotton seeds. Zhang et al. (1996) showed that, F. 
oxysporum, F. solani, F. equiseti and F. semitectum were present on the rhizoplane of 
cotton plants grown in pots containing cotton field soil.  F. oxysporum and F. solani were 
the most dominant species. Palmateer et al. (2004) isolated fifty eight species of fungi 
belonging to 37 genera, including 9 species of Fusarium. Fusarium oxysporum, F. solani 
and F. equiseti were the most common members of this genus occurring at seedling stage.  

As for mycotoxin production, Sankaranarayanan and Kumar  (1985) isolated a 
toxin from the culture filtrate of a virulent strain of F. oxysporum f.sp. vasinfectum 
induced typical vein clearing symptoms in cotton shoots. Mazen et al. (1990) found that 
about 16 of the Egyptian cotton seeds and cotton seed products were naturally 
contaminated by aflatoxin B1 and B2. No citrinin, ochratoxin A, patulin, 
sterigmatocystin, diacetoxyscirpenol, T-2 toxin or zearalenone were detected in the 
samples assayed. Li et al. (1990) recorded that the, 4 strains of F. moniliforme 
[Gibberella fujikuroi] were isolated from cotton dust and inoculated onto the growing 
cotton boll, inducing wilt in cotton.  

Regarding the effect of pathogenic fungi on seed oil content, Shadmanov and 
Alimukhamedov (1983) reported that, infected seeds of cotton varieties and hybrids lost 
roughly half  of their weight and half of their content of oil, nucleic acids and protein in 
comparison with healthy plants. Ataga and Akueshi (1986) reported that A. tenuis (A. 
alternata) Curvularia lunata [Cochliobolus lunatus], Fusarium moniliforme [Gibberella 
fujikuroi] and Macrophomina phaseolina infected sunflower seeds over 21 day increased 
the free fatty acid content, reduced the oil content and caused discoloration of the oil.  
Airede and Fsuruoso (1987) found that, inoculating the autoclaved oil palm with 
Aspergillus flavus, A. niger, Penicillium chrysogenum, P. janthinellum, Paecilomyces 
varioti, Syncephalastrum racemosum or Fusarium oxysporum. for 0, 2, 4 and 8 weeks 
decreased the total oil content where, A. flavus caused the greatest change. Ahmed et al. 
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(1994) found that, infected sunflower seeds in Egypt with F. oxysporum had lower seed 
oil content, lower iodine values and higher acid numbers than the healthy seeds.  

This work aimed to determine the associated fungi with some Egyptian cotton 
seeds used in cultivation and their effect on plant mortality, mycotoxin production and oil 
content. 

  
MATERIALS & METHODS 

1- Isolation trials: 
1a- Isolation from cotton seeds: 

 Seeds of two cotton cultivars i.e., Giza-86 and Giza-89 were obtained from 
Cotton Research Institute, Agricultural Research Center, Giza, Egypt during 2000 and 
2001 seasons. Samples were delinted by using 40% sulphuric acid for 3 minutes then 
washed with sterilized distilled water (Helal et al. 1996). Hundred seeds were used for 
isolation before and after delinting by blotter test method as described by Paul et al. 
(1970). In this respect, the seeds were disinfested by immersing in 5% sodium 
hypochlorite for 3 minutes, then washed in sterilized distilled water and dried between 
two sterilized filter papers. Ten seeds representing each treatment were plated onto glass 
Petri dish (9 cm Ф) in two cycles over moistened filter paper where, the first cycle 
included 8 seeds while the other consisted of 2 seeds. The dishes were incubated at 25ºC 
with a daylight regime of alternating cycles of near ultraviolet (UV) light for 12 hrs and 
12 hrs darkness for 8 days. Observations of the resulted fungi were daily done using 
Stero-binocular microscope and the habit characters of different fungi were investigated 
after five or seven days post incubation. Also, preparations of the resulted and un-
distinguished fungi were investigated under the microscope for complete identification.  
 
 
1b- Isolation from cotyledons and inner surface of testa:  

Hundred delinted seeds were inspected for the presence of any associated fungi in 
cotyledons and or those carried onto the inner surface of the testa. The seeds were soaked 
in tap water for 30 minutes, then surface sterilized in 3% sodium hypochlorite for 5 
minutes, followed by treatment in 70 % ethanol for two minutes. The seed coats were 
then separated from the cotyledons containing embryos. Both testa and cotyledons were 
aseptically transferred to potato dextrose agar medium (PDA) containing 40 ppm 
streptomycin sulphate to avoid any bacterial growth. Plates were incubated at 25ºC ْfor 5–
7 days and examined daily for the occurrence of fungal growth. The emerged fungi were 
transferred individually to fresh (PDA) dishes. Purification of the isolated fungi was 
carried out as mentioned by Roncadori et al. (1971).  
 
1c-Isolation from damped-off  cotton seedlings:  

Cotton roots and hypocotyls of damping-off seedlings were collected and the 
infected parts were cut into small pieces, washed thoroughly with running tap water to 
remove any adhering soil particles. The pieces were surface sterilized as usual in 3% 
sodium hypochlorite for 3 minutes followed by 70% ethanol for two minutes then 
aseptically transferred to PDA plates. Plates were incubated at 25ºC for 5–7 days and 
examined daily for the occurrence of fungal growth. The grown fungi were transferred 



 4 
 

individually to fresh (PDA) dishes. Purification of the isolated fungi was carried out as 
mentioned before.  

All the isolated fungi from the different trials were identified according to their 
morphological and microscopical characters as described by Gilman, (1957), Ram, et al. 
(1970), Barnett and Hunter, (1972), Sneh, et al. (1991) and Jens et al. (1991). Also, 
identification was confirmed at the Department of Fungal Taxonomy, Plant Pathology 
Institute, ARC. Giza, Egypt. 
 
2- Pathogenicity tests:  

Pathogenicity tests were carried out under greenhouse conditions at Agriculture 
Research Center, Giza. The fungal inocula were prepared using 500 ml conical flasks 
containing corn meal–sand medium. Each flask contained clean sand (25 g), corn meal 
(75g) and enough tap water to cover the prepared mixture and autoclaved for 30 minutes. 
The flasks were inoculated with each of the isolated fungi and incubated at 28ºC for two 
weeks. Formalin sterilized clay pots (20 cm Ф) were filled with autoclaved loamy soil (5 
kg soil/pot). The potted soils were infested with prepared fungal inocula for testing at 
rates of 1, 2 and 3% of soil weight. The added inocula were thoroughly mixed with the 
soil and watered regularly for 15 days before planting (Whitehead, 1957). Un- 
inoculated cornmeal–sand medium was added to the prepared soil as mentioned before to 
serve as check pots. Three pots were used as replicates for each particular treatment. Each 
pot was planted with 10 surface sterilized cotton seeds. Two cotton cultivars, i. e. Giza-86 
and Giza-89 were used. Disease assessment was recorded as percentages of seeds 
showing pre–and post–emergence damping–off and survivals at 10 and 21 days after 
sowing respectively.  
 
3-Determination of mycotoxins produced by the tested pathogenic fungi: 
3a- In cultures: 

Mycotoxins i.e., aflatoxins (B1’ B2’ G1’ G2), fumonisins, zearalenone and 
trichothense were determined by growing the tested pathogenic fungi  in yeast extract 
sucrose medium (YES) consisting of 20g yeast extract and 200g sucrose and 1000 ml 
distilled water. Each 25 ml of prepared YES medium were inoculated with 0.5 ml spore 
suspension of each isolate and then incubated for 15 days at 25ºC (Park and Bullerman, 
1981). Extraction and determination of mycotoxins were determined according to Anon. 
(1990).  
 
3b- In seeds: 

100-g samples were homogenized in 200 ml methanol: water solution (8:2) in a 
blender for 3 min. The samples were filtered then, cleaned using 50 ml of clean up 
solution (150 g zinc sulphate +50 g phosphotungestic acid then dissolved in 1000 ml 
distilled water and filtered again using filter paper No. 4. About 75-ml of the collected 
filtrate were put in separating funnel containing 15-ml benzene, then shacked for 5 min. 
The upper layer was collected in a beaker and evaporated to dryness under steam of 
nitrogen. 

Samples and standard aflatoxins (B1, B2, G1 and G2), zearalenone and 
fumonisins (Sigma, USA) were spotted on thin layer chromatography (TLC) plates at 
different concentrations: 2, 5, 7 and 10 µl, the spotted samples on TLC plates were eluted 
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in eluting jar (contained, diethyl ether-methanol-water 96:3:1, v/v/v) for running. The 
running of samples was stopped when elution solvent reached the end line then TLC 
plates were dried and examined under ultraviolet detector at 365 nm. 
 
Readings of mycotoxins were expressed as µg/kg sample = (S x Y x V) / (X x W) 
     Where: S = µl mycotoxins std. equal to unknown: 

 
4- Determination of oil content: 

Cotton seed samples (100-g for each sample) of both cvs. Giza-86 and Giza-89 
were inoculated with 0.5 ml spore suspension of each isolate then incubated for 15 days. 
Oil content was determined by extraction with petroleum ether (40-60ºC b.p.) for 16 hrs 
using Soxhlet apparatus according to the method described by Anon., (1990) at different 
periods after inoculation.   
 

 
RESULTS 

I- Fungi associated with cotton seeds before and after delinting. 
Isolation trials from cotton seeds (before and after delinting, testa and 

cotoyledons) and damped-off seedlings resulted in several fungi belonging to 5 genera 
and 11 species. Data in Table, (1a) reveal that the total fungal  isolates obtained from 
cotton seeds of cvs. Giza-86 and Giza-89 before delinting were 85 and 90 isolates, 
respectively. Out of them, R. solani produced the highest number of colonies with the 
highest frequency being 72.9 and 46.7% followed by Fusarium moniliforme and F. 
roseum from seeds of cvs Giza-86 and Giza-89, respectively. Meanwhile, F. semitectum, 
and F. nivale were more frequent in seeds of cv. Giza-89 than cv.Giza-86. Generally, all 
isolated fungi from cv Giza-86 except, R. solani were less frequent than on Giza-89 when 
isolation was carried out before delinting. Also, Aspergillus niger, F. roseum and 
Penicillium spp were not recorded on seeds of Giza-86 while F. tricinectum was not 
observed in seeds of Giza-89.  

In delinted seeds, the total isolated fungi were 44 and 57 isolates from Giza-86 
and Giza-89, respectively. Out of them, F. moniliforme and R. solani were more frequent 
within the seeds of cvs. Giza-86 where their frequency recorded 43.2 and 40.9%, 
respectively. Meanwhile, R. solani was the highest frequent in seeds of cv. Giza-89 
(50.9%). On the other hand, F. dimerum was recorded only from seeds of cv. Giza-89 
after delinting. However, it is pronounced from the results that many of the isolated fungi 
from seeds whether before or after delinting such as Alternaria alternata, Aspergillus 
niger, Penicillium spp and F. semitectum were isolated at low frequencies from seeds of 
both cvs. Also, it is clear that the total number of isolates obtained from the two cvs of 
cotton seeds after delinting were lesser than those isolated before delinting. In all cases, 
R. solani was mostly prevalent.  

Y=  Concentration of std. mycotoxins (aflatoxins, zearalenone 
 and    fumonisins) µg/ml. 

V =  µl of final dilution of sample.  

X =  µl sample extraction spotted giving fluorescent intensity equal  
 to S. 

W=   weight of sample (100 g). 
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Table (1a): Occurrence and frequency of isolated fungi from cotton seeds (before and 

after delinting).  

Frequency and percentages of the isolated fungi 
from cotton seeds 

After delinting Before delinting 
Giza-89 Giza-86 Giza-89 Giza-86 

F. No. F. No. F. No. F. No. 

 
 

Isolated fungi 

3.5 2 - - 3.3 3 2.4 2 A.. alternata 
- - - - 2.2 2 - - A.. niger 

14.0 8 - - - - - - F. dimerum 
10.5 6 43.2 19 13.3 12 9.4 8 F.moniliforme 
7.0 4 4.6 2 10.0 9 4.7 4 F. nivale 
14.0 8 - - 11.1 10 - - F. roseum 

- - 11.4 5 10.0 9 5.9 5 F.semitectum 
- - - - - - 4.7 4 F.tricinectum 
- - - - 3.3 3 - - Penicillium spp 

50.9 29 40.9 18 46.7 42 72.9 62 R. solani 
100 57 100 44 100 90 100 85 Total 

No. = Number of isolate fungi. F. = Frequency % of the isolated fungi 
 

Table (1b): Occurrence and frequency of isolated fungi from testa and cotoyledons 
of cotton seeds. 

Frequency and percentages of isolated fungi 
from cotton seeds 

Cotyledons Testa 
Giza-89 Giza-86 Giza-89 Giza-86 

F. No. F. No. F. No. F. No. 

 
Isolated fungi 

 

10.5 2 - - 4.7 2 - - A.alternata 
5.3 1 14.3 2 - - 1.5 1 A.  niger 
15.8 3 21.3 3 9.3 4 24.6 17 F.moniliforme 
5.3 1 14.3 2 30.2 13 14.5 10 F.  nivale 
31.5 6 28.5 4 18.6 8 - - F.  roseum 
5.3 1 7.2 1 4.7 2 28.9 20 F. semitectum 
- - - - 2.3 1 - - F.  solani 

15.8 3 7.2 1 - - - - F.tricinectum 
- - 7.2 1 - - - - Penicillium spp. 
- - - - 30.2 13 30.5 21 R.  solani 

10.5 2 - - - - - - Unknown 
100 19 100 14 100 43 100 69 Total 

No. = Number of isolated fungi. F. = Frequency % of the isolated fungi 
 
Data in Table (1b) show that the total fungal isolates obtained from the inner 

cotton seed testa of cvs. Giza-86 and Giza-89 were 69 and 43 isolates, respectively. Out 
of them, R. solani was the highest frequent fungus on both testa of cotton cvs. seeds 
where its frequency was 30.5 and 30.2%, respectively followed by F. nivale (30.2%) 
from seed testa of cv. Giza-89, F. semitectum (28.9 %) and F. moniliforme (24.6%) in the 
seed testa of cv.Giza-86.  On the other hand, A. alternata, F. solani, F. tricinectum, 
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Penicillium spp and A. niger were absent or isolated at low numbers from cotton seed 
testa of both cvs. Giza-86 or Giza-89. 

As for the isolated fungi from cotoyledons, the total fungal isolates i.e., 14 and 19 
were isolated from the cotoyledons of cvs. Giza-86 and Giza-89 respectively. Out of 
them, F. roseum showed the highest frequency fungus (28.5 and 31.5%) from 
cotoyledons of both cotton cvs. seeds followed by F. moniliforme from cvs Giza-86 and 
Giza-89 (21.3 and 15.8%) respectively. Meanwhile, F. solani was not recorded in 
cotoyledons of both cotton cvs. However, Penicillium spp., A. alternata and A. niger as 
well as, some others fungi were isolated at low frequencies.  In general, the total number 
of isolated fungi from the cotoyledons was greatly low comparing with those isolated 
from seed testa for both cotton cvs tested.  

 
Regarding the isolated fungi from damped-off seedlings of cotton, data in Table 

(1c) show that 6 fungal isolates were obtained from the rotten roots of cv. Giza-86, two of 
them were R.  solani. Meanwhile, 14 isolates were obtained from the rotten roots of cv. 
Giza-89, 5 isolates of them were R. solani. It is clear that R. solani was the most frequent 
fungus followed by F. moniliforme and A. niger. However, Penicillium spp. and F. 
tricinectum recorded the lowest frequency.  
 

Table (1c): Occurrence and frequency of isolated fungi from cotton damped-off 
seedlings 

Frequency and percentages of isolated fungi from cotton rotten roots 
cv. Giza-89 cv. Giza-86 Mean Of Frequency 

% F. No. F. No. 

   
Isolated fungi 

15.48 14.29 2 16.67 1 A.  niger  
19.05 21.43 3 16.67 1 F. moniliforme  
10.42 7.14 1 16.67 1 F. tricinectum  
7.14 14.29 2 - - Penicillium  spp. 
34.52 35.71 5 33.32 2 R.  solani  
11.90 7.14 1 16.67 1 Unknown  

 100 14 100 6 Total 

No. = Number of isolate fungi. F. = Frequency % of the isolated fungi 
 

2- Pathogenicity tests: 
Data in Table (2) indicate that R. solani was the highest pathogenic fungus among 

all of the tested fungi where it caused the highest infection of pre-emergence damping-off 
when the first three inoculum levels i.e., 1, 2, 3% were used on both cotton cvs. Giza-86 
and Giza-89. In this respect, R. solani caused the highest pre-emergence damping–off 
percentage followed by F. semitectum, F. moniliforme and F. roseum. Also, increasing 
the inoculum levels from 1 to 3% increased gradually the percentage of pre–emergence 
damping–off where the highest pre- emergence was recorded at 3% inoculum for all 
tested pathogens.  

Regarding the post emergence damping-off, it is clear that the infection ranged 
from 3.3 to 12.2 % in case of cotton cv. Giza-86 and 3.3-15.5 % in case of cv. Giza-89. 
R.solani and F. semitectum were the most virulent pathogens at this disease stage 
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meanwhile; F. roseum was the least virulent one. However, increasing inoculum level of 
each pathogen from 1 -3% increased gradually to reach its maximum at 3% inoculum 
level.  

As for the plant survival, the results indicate that increasing inoculum level from 1 
to 3 % gradually decreased the percentages of survived cotton plants. In this respect, the 
least survival was at 3% inoculum level in case of cv. Giza-86 infection with R. solani 
while the highest survival was at 1% inoculum level in case of cv. Giza-89 infection with 
F. roseum. Also, the means of survived cotton plants indicate that R. solani followed by 
F. semitectum were the highly pathogenic fungi at most tested inoculum levels whereas 
F. roseum was the least one in this respect onto both the tested cotton cvs.  
 
Table (2): Pathogenicity test of some isolated fungi from cotton seeds at different levels 

on two cotton cvs. (Giza-86 and Giza-89).  
 

Survived and damped-off seedlings % at different 
inoculum levels 

cv.Giza-86 Mean cv.Giza-89 Mean 

 
Disease 

parameters 

 
Tested fungi 

1 2 3  1 2 3  

R. solani  23.4 26.7 36.7 21.7 10.1 16.7 43.4 17.5 
F. semitectum  13.4 20.1 30.1 15.9 6.7 10.1 20.1 9.2 
F. moniliforme 16.7 23.4 23.4 15.9 6.7 13.4 13.4 8.3 

 
Pre-% 

F. roseum  10.1 16.7 23.4 12.6 3.4 13.4 13.4 7.5 

Mean 15.9 21.7 28.4 16.5 6.7 13.4 22.6 10.7 

R. solani  3.3 10.0 12.2 6.4 3.3 10.0 15.5 7.2 
F. semitectum  3.3 8.9 12.2 6.1 3.3 8.9 11.1 5.8 
F. moniliforme 3.3 7.7 10.0 5.3 3.3 6.6 11.1 5.3 

 
 
Post-% 
 F. roseum  3.3 6.6 7.7 4.4 3.3 5.5 7.7 4.1 

Mean 3.3 8.3 10.5 5.5 3.3 7.8 11.4 5.6 

R. solani  73.3 63.3 51.1 71.9 86.6 73.3 41.1 75.3 
F. semitectum  83.3 71.1 57.7 78.0 90.0 81.1 68.8 85.0 
F. moniliforme 80.0 68.6 66.6 78.8 90.0 80.0 75.5 86.4 

 
 
Survival % 

F. roseum  86.6 76.7 68.9 83.1 93.3 81.1 78.9 88.3 

Mean 80.8 69.9 61.1 78.0 90.0 78.9 66.1 83.8 

 
Natural of un–germinated seeds in Pre–emergence damping–off stage (control) = *(16.7%)         Where: 
Natural of dead seedling in Post-emergence damping–off stage (control) =** (23.3%) 

 
3- Effect of the isolated fungi on mycotoxin production: 

Data in Table (3) reveal that all the tested fungi were not able to produce any kind 
of mycotoxins i.e., aflatoxins (B1 & B2), zearalenane, fumonisins and trichothense when  
the tested fungi were grown in cultures of YES medium.  

On the other hand, when  cotton seed samples of both cvs. Giza-86 and Giza-89 
were infested with the same tested root rot pathogens, clear amounts of mycotoxins (ppb) 
were detected in some cases. In this respect, F.semitectum produced 600 of and 200 ppb 
of zearlenone mycotoxin into the infected seeds of cvs.Giza-86 and Giza-89, respectively. 
Also, F. roseum produced 250 and 200 ppb into the infected seeds of cvs. Giza-89 and 
Giza-86, respectively. On the other hand, R. solani and F. moniliforme were not able to 
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produce zearlenone mycotoxin into the cotton seeds of both tested cvs. As for fumonisins 
mycotoxins, only F. moniliforme produced 200 and 300 ppb into the infected seeds of 
cvs. Giza-86 and Giza-89, respectively. In addition, none of the four tested isolates was 
able to produce aflatoxins into the infested cotton seeds, meanwhile aflatoxins were 
detected only in naturally contaminated cotton seeds of both tested cvs.  

 

Table (3): Mycotoxins produced by the isolated fungi in the infested cotton seeds 
with some pathogenic fungi 

Produced mycotoxins (ppb) 
Zearlenone (ppb) Fumonisins (ppb) Aflatoxins (ppb) 

 
 
Tested fungi cv.Giza-86. cv.Giza-89. cv.Giza-86. cv.Giza-89. cv.Giza-86. cv.Giza-89. 

R.solani 0.0 0.0 0.0 0.0 0.0 0.0 
F.moniliforme 0.0 0.0 200.0 300.0 0.0 0.0 
F.roseum 200.0 250.0 0.0 0.0 0.0 0.0 
F.semitectum 600.0 200.0 0.0 0.0 0.0 0.0 
Control 0.0 0.0 0.0 0.0 250.0 650.0 

 

4- Changes in oil content of infested cotton seeds: 
Data in Table (4) reveal that infestation of cotton seeds with any of the tested root 

rot pathogens i.e., R. solani, F. moniliforme, F. semitectum, and F. roseum affected 
negatively oil content of the seeds. In this respect, all the tested pathogens decreased the 
percentages of oil content for the tested cotton seeds of cvs Giza-86 and Giza-89 
comparing with the uninfested seeds (control)  at any incubation period i.e., 5,10 and 15 
days. It is clear also that increasing of the incubation period from 5 to 15 days has 
decreased gradually the percentages of oil content in all treatments compared with the un-
infested seeds (check). The highest decrease in oil content was recorded in the case of 
seed infestation with R. solani and F. moniliforme at any tested incubation period for the 
seeds of both cotton cvs. 
 
Table (4): Effect of treating the seed of cotton seeds cvs. Giza-86 and Giza-89 with the 

root-rot pathogens on oil content (%) incubation at 25 °C. 

% of oil content  
15 days 10 days 5 days 

 
 
Treatment 

cv.Giza-86 cv.Giza-89 cv.Giza-86 cv.Giza-89 cv.Giza-86 cv.Giza-89 

 R. solani 22.5 24.5 21.5 23.5 20.5 22.5 
F. moniliforme 22.5 24.5 21.5 23.5 20.5 22.5 

 F. roseum 23.0 25.0 22.5 24.5 21.5 23.5 
 F. semitectum 23.0 25.0 22.5 24.5 21.5 23.5 
Control 24.5 26.5 24.5 26.5 24.5 26.5 

 

DISCUSSION 
Cotton (Gossypium hirsutum L.) is one of the most important fiber and oil crops 

in Egypt and in many other countries allover the world. It is attacked by several 
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disorders, which resulted from insects, fungi, bacteria, nematodes and others at different 
stages of growth   (Cauquil and Shepherd 1970). Cotton seedling diseases at pre or post 
emergence are world wide problem, causing serious stand losses. A number of soil and 
seed borne pathogens can infect cotton seedlings individually or in association as a 
disease complex. A number of pathogenic fungi including seed–borne and soil–borne 
pathogens such as Alternaria spp, Fusarium spp., Rhizopus spp. and Aspergillus spp. are 
the most frequently identified seed borne pathogens in cotton (Minton and Garber 
1983).  

Isolation trials from different parts of cotton seeds of cvs Giza-86 and Giza-89 
(before and after delinting, testa and cotyledons) resulted in several fungi which belong to 
5 genera and 11 species. The isolated fungi were identified as Alternaria alternata, 
Aspergillus niger, Fusarium dimerum, Fusarium moniliforme, Fusarium nivale, 
Fusarium roseum, Fusarium semitectum, Fusarium tricinectum, Fusarium solani, 
Penicillium spp and Rhizoctonia solani. The isolated fungi from different parts of cotton 
seeds as well as rotten roots of Giza-86 and Giza-89 were differed in their frequencies 
from part to another. Generally, R. solani was the highest frequent fungus followed by F. 
moniliforme and F. roseum and then the other Fusarium spp from most of different 
cotton seed parts. However, many of the isolated fungi, whether before or after delinting, 
like A. alternata, A. niger, Penicillium spp and F. semitectum were isolated at low 
frequency from seeds of  cvs. Giza-86 and Giza-89.  Also, it is clear that the total isolated 
number from two cvs of cotton seeds of the two cvs. after delinting were lesser than those 
before delinting. In general, the total number of isolated fungi from cotyledons was 
greatly lower comparing with those of inner surface of seed testa for both cotton cvs 
tested. Regarding the isolated fungi from damped-off seedlings, six isolates were isolated 
from the damped-off seedlings of Giza-86, two of them are belonging to R. solani. 
Meanwhile, 14 isolates were isolated from rotten roots of Giza-89, 5 isolates of them are 
belonging to R. solani. Also, R. solani was the most frequent fungus followed by F. 
moniliforme and A. niger. However, Penicillium spp. and F. tricinectum were the lowest 
frequent fungi that isolated from damped-off seedlings. These results are in agreement 
with the obtained findings of Fulton and Bollenbacher (1959) who isolated F. 
oxysporum, F. moniliforme, F. semitectum and R. solani from cotton seedlings. While, 
Alfred (1963) isolated species belonging to Alternaria, Aspergillus, Diplodia, Fusarium 
and Rhizoctonia from cotton seed hairs and the actual seed during boll development. 
Mazen et al. (1990) isolated thirty-nine species belonging to 16 fungal genera from 
Egyptian cotton seeds. The most common species were A. niger, A. flavus, A. fumigatus, 
A. terreus and Rhizopus stolonifer; and Penicillium corylophilum; and   A. terreus, A. 
nidulans respectively. Also, Seneewong et al. (1991) isolated Fusarium spp from inside 
the cotton seed coat and from the embryo of 100 randomly selected samples to be the 
most prevalent fungal species. Moreover, Palmateer et al. (2004) found that Fusarium 
oxysporum, F. solani and F. equiseti were the most common fungi at the seedling stage of 
the upland cotton in Alabama. 

 
Concerning the pathogenicity, tests R. solani caused the highest % pre-emergence 

damping –off followed by F. semitectum, F. moniliforme and F. roseum. Regarding post 
emergence damping-off, R.solani and F. semitectum were the most virulent pathogens at 
this disease stage, meanwhile F. roseum was the least virulent one. Also, increasing the 
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inoculum levels from 1 to 3% increased gradually % pre– and post emergence damping–
off with all the tested pathogens. As for survival %, it was found that increasing inoculum 
level from 1 to 3 % gradually decreased the percentages of the survived cotton plants. 
These results could be interpreting in light of the findings obtained by Fulton and 
Bollenbacher (1959) who demonstrated that F. oxysporum, F. moniliforme, F. 
semitectum and R. solani isolated from cotton seedlings, were the most pathogenic fungi 
among twenty-two fungi tested for their pathogenicity to cotton seedlings. Also, Ranney 
and Bird (1958) verified that the most important disease attacking cotton seedlings is 
damping–off caused by Rhizoctonia solani, Fusarium spp and Pythium spp. While, 
Salem (1969) mentioned that both Egyptian and American cotton varieties were 
susceptible at different degrees to R. solani. Wang et al. (1992) isolated F. moniliforme, 
F. semitectum, F. oxysporum, F. solani, F. equiseti and F. compactum from cotton 
seedlings and bolls during 1978–1990. They added also that inoculation tests revealed 
that Fusarium moniliforme was the predominant pathogen causing seedling and boll red 
rot of cotton and had a wide host range. Also,  Heping and Michael. (1997) verified the 
ability of Rhizoctonia solani and some other soil fungi infecting cotton plants. Moreover, 
Wang et al. (2004) isolated many Fusarium isolates from stems and rhizosphere soils of 
79 populations of four Gossypium species cultivated in Australia during 2001. 

 
Regarding mycotoxin production, no one of the tested isolates was able to 

produce any of aflatoxins (B1 & B2), zearalenone, fumonsins and trichothense when 
grown in vitro on specific YES medium. On the other hand, infestation the cotton seed 
samples of both cvs (Giza-86 and Giza-89) with those tested damping-off pathogens 
produced considerable amounts of mycotoxins in some cases.  In this respect, F. 
semitectum and F. roseum produced zearalenone into infected seeds of cv.Giza-86 and 
cv.Giza-89 while, R. solani and F. moniliforme were not able to produce zearalenone into 
cotton seeds of both tested cvs. As for fumonisins, only F. moniliforme produced them 
into infected seeds of Giza-86 and cv.Giza-89. In addition, no of the four tested isolates 
was able to produce aflatoxins into infested cotton seeds, meanwhile, aflatoxins were 
found only in naturally contaminated cotton seeds of the two tested cvs. These obtained 
results are in line with the findings of Li, et al. (1990) who detected T-2 toxin in rice 
medium cultures of 4 strains of F. moniliforme which were isolated from cotton dust. 
While, Mazen et al. (1990) reported that cotton seeds and cotton seed products were 
naturally contaminated by aflatoxin B1 and B2. No citrinin, ochratoxin, patulin, 
sterigmatocystin, diacetoxyscirpenol, T-2 toxin or zearalenone were detected in the 
samples assayed. On the other hand, Vidhyasekaran et al. (1997) reported that several R. 
solani isolates from rice and one each from cotton and tomatoes produced a N-
acetylgalactosamine and N-acetylglucosamine toxins. 

Infestation of cotton seeds with the tested damping-off pathogens, i.e., R. solani, 
F. moniliforme, F. semitectum, and F. roseum decreased the percentages of oil content 
tested cotton seeds of cvs Giza-86 and Giza-89 comparing with uninfested seeds (control) 
at all incubation period which ranged between 5-15 days. It is clear also that increasing 
incubation period from 5-15 days decreased gradually the determined percentages of oil 
contents due to the activity of the tested pathogens comparing with un-infested seeds. The 
highest decrease in percentages of determined oil contents was recorded in case of 
infestation seeds with each of R. solani and F. moniliforme at all tested incubation period 
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for seeds of both cotton cvs. These results are in agreement with the findings of Ataga 
and Akueshi  (1986) who found A. tenuis [A. alternata], Curvularia lunata, Fusarium 
moniliforme and Macrophomina phaseolina growing well on sunflower seeds and caused 
biodeterioration over 21 days as well as reducing the oil content and causing 
discoloration of oil. Also, the results of Airede and Fsuruoso (1987) concerning the 
inoculated oil palm kernels with spores of some seed-borne fungi verified the obtained 
results. Also, Ataga and Umechuruba. (1998) found that inoculating seeds of African 
yam bean with Fusarium pallidoroseum decreased oil and carbohydrates during the 
incubation period of 21 days.  
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