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ABSTRACT 

Isolation of fungi was made for nine weeks post flower opening for two 

consecutive years from young floral segments and capsule components, on glocuse 

and cellulose agar media. 

The capsule components possesed fewer fungi than those of young flower 

segments and this was due to the use of organophosphorus insecticide, Dursban, 

during this period. 

Alternaria alternata followed by A. niger were the most common species on 

young floral segments, but A. niger followed by Rhizopus oryzae were the most 

frequent species on capsule, component segments. 

INTRODUCTION 

The production of cotton lint, the crop of first economic importance to E3ypt 
was 410 thou~andtons in 1983. This value represents 34% of the total cotton lint 

production in Africa (FAO 1983). 

Saprophytic fungi colonization in cotton bolls or flowers has, in recent years, 
been described by Mostafa (1959), Balk (1958), Henderson and Christensen 
(1961), Marsh and Kerr (1961), Stands et al. (1962), Pinchard (1964), Marsh 
(1965), McCarter et al. (1970), Abdalla and El-Tayeb (1981), Klich et al. (1984), 
Pizzinatto et al. (1984), Sharma and Sandhu (1985) and Mellon et al. (1986). 
Others studied fungal colonization of winged bean flowers and of peach twigs 
and flowers (Gunasekara et al., 1985 and Melgarejo et al., 1985). 
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Marsh and Kerr (1961) found that losses of cotton crop have been attributed 
to boll rot caused by moulds such as Diplodia sp., Alternaria sp., Nigrospora sp., 
Aspergillus niger and A. flavus which occur as contaminants and may 
subsequently lead to boll rot when high relative humidity prevails at the time of 
boll opening. Stands et al. (1962) confirmed that the decrease of fibre strength 
as well as length, followed fungal infection of lint. 

Abdalla and El-Tayeb (1981), found that fungal colonization of cotton bolls 
took place between the first and second week following flower opening under 
Sudanese field conditons. Moulds isolatPd during the 7 weeks that followed 
flower opening were A. flavus, A. fumigatus. A. niger, A. terreus, Chaetomium 
spp., Curvularia sp., Helmintlwsporiwn, Rhizopus stolonifer and Thielavia sp. 

The aim of the present work was to contributP to the knowledge of incidence 
of fungi associated with boll rot in cotton, rPconl of which is lacking under 
Assiut field conditions. 

MATERIALS Ai\D .:\IETllODS 

Seeds of Gossypium barbadense L.(var. Dandara) were sown between April­
September. Random samples were collected one<' <'Very week during the period 
25 June - 27 August iri the two consecutive years (1985 and 1986) and this was 
made one week following flower opening. 

Samples were collected fmm eight diiT(Tent localities (EI-Kasser, El­
Maasara, Riefa, El-Zawia, Mousha, Awallad BmiPr, Dair DI'Onka-and Dnmka) in 
Assiut area, and one sample from the Botanical Garden of the Faculty of 
Science, Assiut University. Samples wer·e classifiPd into young flowPrs ( 1-5 
weeks post-flower opening), and developing to fully mature bolls (6-9 weeks 
post-flower opening). Each sample contained thrPP flowPrs. The young flowers 
were aseptically dissected into four parts; Ppicalyx, calyx, corolla and ovary 
(androecium and gynoecium). The dt>vt>loping and fully maturp bolls wprp 
segregated into epicalyx, pericarp or ovary wall and locks (locular contents of 
the capsule consisting of lint and seeds). 

The floral segments were thoroughly washed in 20 ml sterile distilled water 
with 5 to 8 fresh changes. Finally, the segments were drained off_ and dried 
between sterilized filter papers. Two pieces of each type were inserted on the 
surface of the agar medium in each plate, 5 replicates were used for each type. 
Two media namely modified glucose-Czapek's agar and cellulose-Czapek's agar 
wer~ used and incubated at 28 °C for 5 days. 
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RESULTS 

a. The fungal flora on young floral segments 

Twenty seven genera and 42 species in addition to one variety were isolated 
at 28 °C on glucose and cellulose agar. The most common genera were 
Alternaria, followed by Aspergmus, but Drechslera, Fusarium, Rhizopus and 
Circinella appeared in moderate, low or rare frequency of occurrence. 

Alternaria, represented by A. alternata was identified in high frequency on 
corolla on both glucose and cellulose agar (48 and 45 of total frequency, 
respectively), on epicalyx (48) on glucose agar, but absent on cellulose agar. It 
appeared in moderate incidence on calyx and ovary on the two media, 
(Fig. 1, A). 

Aspergillus was recorded in high frequency of occurrence on the ovary (88 
and 77 of total frequency) on glucose and cellulose agar respectively, but it 
app!')ared in low frequency on epicalyx (28 and 18 of total frequency) on glucose 
and cellulose agar respectively. It was recovered in moderate incidence on both 
calyx and corolla on the two media'(Table 1) It was represented by nine species 
and one variety of which A. niger was the most frequent. This species came 

ahead of all species in frequency of occurrence on the ovary (46-45) on the two 
media (Fig. l,A), but it appeared in moderate frequency on calyx and corolla 
(28-22 and 24-26) on glucose and cellulose agar and in low frequency on 

epicalyx (18-14) on glucose and cellulose agar, respectively. 

From Drechslera 2 species were recovered of which D. spicifera was the 
most common. It appeared in moderate frequency on epicalyx and corolla on 
the two media and on ova.ry on glucose agar, but it was recovered in low 
frequency on calyx on the two media and on ovary on cellulose agar, (Fig. 1, A). 

Fusarium was represented by 3 species of which F. moniliforme was the 
mo~t prevalent. It appeared in moderate frequency on epicalyx, corolla on both 
media, but on calyx and ovary on glucose and cellulose agar respectivelly and in 
low and rare incidence on calyx and ovary on cellulose and glucose agar 

respectively. 

A single species of Rhizopus (R. oryzae) was recovered from epicalyx and 
corolla in moderate frequency on glucose agar. It was recovered almost in low 
frequency from other segments on both media (Fig. 1,A). 
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Table 1 
Frequency of occurrence and fungi on {epicalyx, calyx, corolla and ovary). 

~ 
Epicalyx Calyx Cor·olla 

glucose Cellulose plucose Cellulose glucose CellulosP 
N.C.I.O.B N.C.I.O.B N.C.I.O.B 'I.C.I.O.B N.C.I.O.B N.C.I.O.B I 

Aspergillus 28 18 36 26 -12 30 
A. niger van Tieghem 18 L 1-1 L 28 M 22 M 24 M 26 M 
A. flavus Link 4 R 12 L 2 R 
A. flavus var. colwnnnaris Raper & Fennell 2 R 
A. ochraceus Witlwlm 4 B 4 R 2 R 2 R 2 R 2 R 
A. chevalieri (Mangin) Thorn & Church 2 R 
A. nidulans (Eidam) Wint 2 B 2 R 2 R 
A. candidus Link 

A. variecolor (Yuill.) 1riahosehi 2 R 
A. fumigatus FrPS£'nius 2 R 
A. sydowi (Bian. & Sar·t.) Thom & Chuich 

P£•nicillium ch1:vsogpnum Rap<'r & Thom 4 H 
Alternaria alternata (FriPs) Kl'issiPr -Hl II :lH M :l-1 H -18 H -15 H 
DrPchslera (t. f.) -12 -12 2-1 20 56 -1-1 
D. spicifcra (Baini<•r) Van Arx anamorph of 

Cochlioboh1s _.;picifc>r :\'l'lson :lO l\1 2H M I-I L 16 L 38 M 30 M 
D. lwwaiic>nsis (Bugnicourt) Suhntm & 

jain <'X :\I.B. Ellis. Exsl'rohilum 12 L I-I L 10 L -1 R 18 L I-I L 
E. ha/odes (Derchsfpr) Ll'onard & suggs 6 R 2 R -1 R 2 R -1 R 

anamm·ph of SNosphaeria rostrata LPomH·d 

E. rostratum (Drechsler) Leonard & Suggs 

. anamorph of Setosphaeria rostrata L<'omtrd 

Ovar-y 

glucosp CPIIulosp 

:'>I.C.I.O.B 'I.C.I.O.B 

88 77 

-16 H -15 H 

12 L 1-1 L 

16 L 12 L 

10 L 6 R 

2 R 

2 B 

4 R 

38 M 3H M 

24 22 

22 l\1 18 L 

2 R -1 R 

6 H 

2 R 
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Fusarium (t.f.) 

F. moniliforme Sheldon 

F. oxysporum Schlecht ex. fr. 

F. semitectum Berk. & Rav. 

Rhizopus oryzae Wen & Prinsen Geerlings 

Circinella simplex Van Tieghem Curvularia 

C. lunata (Wakker) Boedijn anamorph of 

Cochliobolus lunatus Nelson & Haasis 

Cochlioblus lunatus Nelson & Haasis 
C. oryzae Bugnicourt 

Pleospora herbarum (Fr. ex. fr.) Rabenh. 

Epicoccum purpurascens Ehrenb. ex Schlecht 

Mucor circinelloides Van Tieghem 

Neurospora crassa Shear & Dodge 

Botryotrichum piluliferum Sacc. & Marchal 
Chaetomium 

C. globosum kunze ex Fries 

C. spirale Zopf 

Stachybotrys chartarum Ehrenb.ex link) Hughes 

Gliocladium roseum Bainier 

Acremonium strictum W. Cams 

Table 1 (cont.) 

Epicalyx Calyx 

glucos<' L.etlulose 'glucos<' Cellulost• 
N.C.I.O.R N.C.I.O.R N.C.I.O.R N.C.I.O.H 

28 26 36 24 
22 M 26 M 26 M 12 L 

6 R 6 R 4 R 
4 R 8 R 

22 M 14 L 16 L 6 R 
14 L 2 R 22 M 6 R 

12 L 8 R 6 R 6 R 

2 R 
16 L 14 L 14 L 10 L 
4 R 4 R 
4 R 2 R 2 R 4 R 
4 R 6 R 2 R 2 R 

2 R 4 R 
12 L 

2 R 

8 R 2 R 8 R 
2 R 4 R 2 R 

2 R 2 R 

Cor·olla 

glucos<' Cellulose 

N.C.I.O.H N.C.I.O.H 

26 46 
24 M 36 M 

2 R 10 L 

22 M 12 L 

22 M 2 R 

14 L 12 L 

4 R 
14 L 10 L 
2 R 

4 R 2 R 
6 R 4 R 

4 R 8 R 

6 R 22 M 

2 R 4 R 

Ovar-y 

glucosp C<'llulosp 
N.C.I.O.H N.C.I.O.R 

8 22 
8 R 22 M 

18 L 12 L 

22 M 

2 R 

12 L 6 R 

4. R 4 R 

2 R 6 R 

2 R 

- -

I 

0":1 
M 
....... 
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Humicola grisea lraaen 

Trichoderma hamatum (Bon.) Bain. 

Myrcthecium verrucaria (Albertini & Schweinitz 

Ditmar). 

Nigrosp01·a State-of Khushia oryzae Hudson 

Scopulariopsis brevicaulis (Sacc.) Bain.ier 

Ulocladium atrum Preuss 

Verticillium albo- atrum 

Syncephalastrum racemosum (Cohn) Schroeter 

Papulaspora sepedonioides preuss 

Cladasporium cladosporioides (Fr·ess.) de Vl'il's 

Sterile mycleium 

N.C.I.­

O.R. -

H 

Number of cases of isolation, 

Occurrence remarks, 

High occurrence, Between 45 - 90 cases 

Table 1 (cont.) 

Epicalyx 

glur.osl' Cellulose 

N.C.I.O.R N.C.I.O.R 

2 R 4 R 

2 R 

2 R 4 R 

2 R 

2 R 

Calyx 

glucose 

N.C.I.O.R 

2 R 

Cellulose 

N.C.I.O.R 

L 

R 

T.f. 

M - Moderate occurrence, between 22 - 44 cases. 

Corolla Ovary 

glm·ose Cellulose glucose Cellulose I 

N.C.I.O.R N.C.J.O.R N.C.I.O.R N.C.I.O.R 

2 

2 

2 

2 

I 

2 R 2 R 

R 

R 4 R 2 R 
I 

R 

R 

2 R 

2 R 

Low occurrpnce, between 10- 21 cases. 

Rare occurrence, between I - 9 cases. 

Total frequency. 

~ 
~ 
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s; 
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On Glucose agar 
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On Cellulose agar 

Fig. 1 : Frequency of occurrence of the dominant fungi. 
A. On the young floral segments. 

- Epicalyx 
=Calyx 
~Corolla 
IZl Ovary 

0 Epicalyx 
llr.l Pericarp 
!;;.~ Locks 

B. On the old capsule component segments on both glucose 
and cellulose agar media. 
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Circinella simplex also appeared in moderate frequency on calyx, corolla and 
ovary, but it was recovered in low frequency on epicalyx on glucose agar and in 

rare frequency on cellulose agar of all floral segments and it was completely 
absent on ovary on cellulose medium (Fig. 1 ,A). 

The rest of fungal species were recorded in low and rare frequency as shown 
in Table 1. 

b. The fungal flora of damaged capsule components (epicalyx, pericarp 
and locks) 

Nine genera and 16 species with the addition of one variety were recovered 
on the capsule components on both media at 28 °C . Aspergillus followed by 
Rhizopus were the most common genera (Fig. 1,B). From Aspergillus 5 species 
and one variety were recovered of which A. niger was of high frequency of 
occurrence on the three floral segments on the two media (Fig. 1, B). A. flavus 
also appeared in high frequency on glucose agar of locks, but it appeared in 
moderate, low and rare frequency on the other segments. The remaining species 
of Aspergillus were of moderate, low and rare frequency as shown in Table 2. 

Rhizopus oryzae appeared in high incidence on pericarp and locks on glucose 
agar and disappeared on cellulose agar (Fig. 1,B), but on epicalyx it was 
recovered in moderate frequency on glucose and in low frequency on cellulose 
agar. 

Alternaria alternata, Drechslera spicifera and Fusarium moniliforme 

appeared in moderate, low and rare frequency of occurrence on the two media 
(Fig. 1,B). The remaining species were less frequent as shown in Table 2. 

DISCUSSION 

Fourty two species and one variety which belong to 27 genera of fungi were 
collected on young floral segments. The results show that Alternaria altPrnata 

was the most frequent species on the young segments except ovary on glucose 
or cellulose agar. Alternaria sp. was previously isolated from rotted boll of 
cotton by Marsh and Kerr (1961) and Alternaria tcnussima was isolated form 
the flowers of peach by Melgarejo et al. (1985). 
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Table 2 
Frequency of occurrence of fungi on (Epicalyx, Pericarp & Locks). 

Epil'alyx 

~ glui'OSI' Cellulosl' 
. N.C.I O.R N.C.I 

AspPrgillus (t.f.) 114 96 
A. nigPr 68 H 66 
A. 17avus 22 t'>l 6 
A. 11avus \ar. columnaris 14 [. 12 
A. nidulans 10 L 8 
A. niveo · glaucus Thom & Raper 2 
A. sulphurPus (Fr<',.) Thom & Chruch 2 
Alrernaria alrernata 14 L 18 
Drechslera ( t.f. ) 30 36 
D. spicifPra 30 M 26 
D. hawaiiensis lO 
Exserohilum halodes 4 
Fusarium (t.f.) 32 20 
F. nwnilifonnf• 26 M 20 
F. cxysporum 6 R 
Rhizopus oryzae 32 M 4 
Circinella simplex 6 R 10 
Curvularia lunata 14 L 4 
Neurospera crassa 4 
Trichodenna hamatwn 4 

Number of cases of isolation N.C.I. 
H. 
L. 
( t.f. ) 

High occurrence, between 36 - 72 cases 
Low occurrence, between 8- 16 cases 
Total frequency. 

O.R 

H 
R 
L 
L 
R 
R 
M 

M 
L 
R 

M 

R 
L 
R 
R 
R 

O.R. 
M. 

R. 

Peril'arp Locks 
glucose c:Pllulose glucose t;ellulosl' 
N.C.I 

112 
66 
26 
20 

26 
20 
20 

20 
20 

40 

8 

O.R N.C.I O.R N.C.I O.R N.C.I 

78 122 86 
H 64 H 68 H 66 
M 42 H 2 
M 14 L 16 

2 R 

10 L 2 
M 

16 2 18 
M 2 R 18 

16 L 

lO 18 2 
M 10 L 18 M 2 

H 54 H 
2 R 2 

L 
2 R 6 

18 M 24 

Occurrence remarks 
Moderate ocurrence, between 
17- 35 cases 

O.R 

H 
R 
L 

R 

M 

R 

R 

R 
M 

Rare occurrence, between 1 - 7 cases 

A. niger came ahead of all species on ovary on the two media tested. A. niger 
was also isolated by Marsh and Kerr (1961) from rotted boll of cotton. A. niger 
followed by A. nidulans and Rhizopus stolonifer were also recorded as the 
principal pioneer contaminants of the floral sigments of cottn flowers in Sudan 
(Abdalla and El-Tayeb, 1981). A. niger was frequently isolated from flowers of 
peach by Melgarejo et el. (1985). Drechslera spicifera, Fusarium moniliforme, 
Rhizopus oryzae and Circinella simplex were moderately recovered. 

Nine genera, 16 species and one variety were collected from the floral 
segments of the capsule components (epicalyx, pericarp and locks) on glucose 
and cellulose agar. The capsule components supported relatively fewer fungi 
than other young flower segments. due to the use of the organophosphorus 
insecticide (Dursban) which used to prevent cotton worm infestation at this 
period (5 weeks post flower opening). Tu (1970) found that the 

-143-



KHAYRIA M. ABO EL-GAW AD 

organophosphorus insecticides (Bayer 37289, Dizinon Dursban and Zinphos) 
when added to sandy loam soil at concentrations of 10 and 100 p.p.m. showed 
a toxic effect on fungi and bacteria for the first and second weeks of incubation, 
followed by a recovery to levels similar to those of controls. EI-Hissy and Abdei­
Kader (1980) reported that Dursban and Dipterex were significantly toxic to the 
mycelial growth of Sclerotium cepivorum, A. fumigatus, F. moiJ.iliforme and P. 
italicum. Abdel-Mallek (1981) found that the organophosphorus insecticide 
phosphamidon was generally toxic to the total count of fungi and most of the 
fungal genera and species in the phylloplane and the toxicity persisted in one 
sowing till after 40 days. 

Abdalla and El-Tayeb (1981) found that the accessory floral parts, namely 
the pedicel and epicalyx supported relatively fewer fungi than either the 
pericarp or locks. 

A. niger was the principal pioneer contaminant on the all floral segments on 
capsule components on glucose and cellulose agar. It was found that A. niger 
colonization was associated with the ovary on the young flowers until the 
developing and fully mature bolls, which appeared in high frequency of 
occurrence on epicalyx, pericarp and locks on the two media. Also A. flavus 
appeared in low frequency on ovary on the two media and in high frequency on 
locks on glucose agar only. Klich et al. (1984), reported that entry of A. flavus 
into cotton seeds, was introduced into several natural openings in cotton plants 
at or before anthesis. Klich et al. (1986) found that A. flavus was i_solated form 
flower buds as well as from developing bolls. 

R. oryzae appeared in high frequency on pericarp and locks on glucose agar 
as shown in Fig. 1 . 

From the observation in this investigation, it was found that the principal 
saprophytic fungi isolated from rotted boll were A. niger followed by A. flavus 
and R. oryzae. Mostafa (1959) reported that boll rot is due toR. nigricans (syn. 
R. stolonifer) invasion subsequent to worm damage in Egypt. Also, R. stolonifer 

·colonization was ~specially associated with boll-worm damaged by Abdalla and 
El-Tayeb (1981). 
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