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ABSTRACT

Two field experiments were carmried out at Sakha
Agriculture Research Station during two successive seasons (2000
and 2001) to study the susceptibility of nine Egyptian-cotton
varitics to cotton boll rots; five of them belong to the extra-long
staple category i.e. Giza 45, Giza 70, Giza 87, Giza 88 and Giza 84
(G. 74 x G. 68), and four belong to the long staple category i.e.
Giza 85, Giza 86, Giza 89 and hybrid Giza 89 x Giza 86. This
study revealed that:

1- Over the two growing seasons Giza 45 was the most susceptible
variety, it exhibited 38.38% disease incidence, while, Giza 70
exhibited resistant reaction (10.06%) for the extra-long staple
category, when Giza 89 recorded 35.70% disease incidence
while Giza 85 had the lowest disease incidence (22.31%) for the
long staple category. Data revealed that the first season recorded
low average (17.09%), while, the second one had high average
(33.15%).

2- Nine boll rot diseases were identified from the diseased boils.
Phytophthora and Fusarium boll rots had the highest frequency
through the two (38.01% and 26.25%, respectively).

3- Eighty five isolates from diseased bolls were found to represent
more than 15 species and belong to eleven genera. The isolated
fungi were identified as:. Aspergillus niger, A. flavus, Rhizopus
stolonifer,  Fusarium  solani, F. oxysporum, F. equiseti,
F  semitectum;,  Phytophthora boehmeriae; Phomopsis sp.;
Alternaria  alternata; A. macrospora, Diplodia gossypina,
Rhizoctonia solani; Nigrospora oryzae, (orynespora cassiicola
and Trichothecium roseum. Erwinia aroideae the only one
bacterial isolate. '

4- Varietal susceptibility experiment proved that cv. Giza 45 was
the highly susceptible variety to all tested fungi, while the

hybrid Giza 89 x Giza 86 was far the least affected.
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INTRODUCTION

Boil decay causes loss in all cotton-growing regions of the
worldd. Boll rots is generally a problem when excessive insect
damage or excessive wet conditions exist. Late sowing time
(lango & Uthamasamy, 1989), lowest level of fertilzer (llango &
Uthamasamy, 1992a), the widest spaced crop (Srivastava & Singh,
1988 and fungicide treaiments either as seed treatment (Pathee &
Chavhan, 1993 and Patricio et al., 1999) or spraying plant were
~2*xed the boll rot incidence, while it increased by increase in
imigation' (Boduet et al., 1987).

About 170 species of microorganisms, mostly fungi, have
been implicated as causes of boll rots. Most are saprophytes that
gain access to the interior of the boll through natural + openings or
woummds. Afew. howeyer. are true parasites and do not require.
preexisting  pathways. ““They are equipped with chemical or
mechanical means of assault with which breach the surface defense
layers of the boll (Watrins, 1981).

Some of boll rots causal agents were recorded by previous
investigators in many parts of the world {Sharma & Sandhu. 1985;
Aller & West, 1986; Alagarsamy er al., 1988; Lakshamanan er al.,
1990; Ilango & Uthamasamy. 1992; Abd El-Rehim er ai. 1993;
Moreira ef al., 1994; Paplomatas et al., 1995; Tahir & Mahmood.
1995; Baird er al, 1997; Coker er af, 1998 and Mc Lean &
Lawrence, 1998).

The objectives of this study were to evaluate the
susceptibility . of some cotton cultivars to  boll rot diseases. Throw
some light on the causal pathogens and the reaction of some
cultivars to some isolated fungi.

MATERIALS&METHODS

Venietal sessceptibility:

Filed experiments were conducted for two successive years
2000 and 2001 at Sakha Agriculture Research Station, Kafr FEl-Sheikh
to evaluate the susceptibility of some cotton (Gossypium barbadens L.)
vapeties 10 boll rot diseases under the natural infection. Nine Egyptian
colton vareities were used in this study. namely. Giza 45, Giza 70, Giza
84 (G. 74 x G. 86). Giza 85. Giza 86. Giza 87. Giza 88 and Giza 89 and
hybrid Giza 89 x Giza 86. They were planted in mid March by used a
randomized complete block design and all varieties were replicated
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four times. The plots comprised 5 rows each of 4 m long and 0.6 m.
apart. Distance between hills was 20 ¢m. and each hill was thinned to
two plants. Normal cultural practices were followed according to the
Ministry of Agriculture recommendations. In mid-September, the boll
rot incidence were determined in the field on all vareties. In addition,
one hundred rotted bolls for each var. were collected to identificaton
and evaluation the frequency of each boll rot disease.

Isolation and _identification of fungi associated with bell rot
diseases:

Samples of bolls. which exhibited boll-rot symptoms, were
collected for isolation and identification of the associated fungi with each
cultivar. Segments (0.5-1.0 cm.) of discolored or necrotic tissue were cut
from the diseased bolls, surface sterilized with 10% chiorox solution for
two minutes, washed in three successive changes of sterile “water and
blotted with sterile filter paper. Each segment was placed on the surface of
potato dextrose agar (PDA). After 3-5 days of incubation at 27 °C, hyphal
tips of fungl growing were transferred to slant of PDA amended with rose
bengal. The resulting fungi were identified at genus level according to
Barentt & Hunter (1979) and Watkins (1981). Fusarium was identified at
species level according to Booth (1971); Nelson et al., (1983) and Burgess
et al., (1994).

Pathogenicity test of some isolated fungi:

Pathogenicity of some fungal isolates was confirned by
artificial inoculation of detached cotton bolls (Elena & Paplomaias,
1998). Four Fusarium species namely; F. solani; F. oxysprum; F.
equiseti and F. semitectum. Aspergillus niger and Rhizopus stolonifer
were selected for the pathogenicity test. Fall isolates were grown
separately on PDA under complete darkness conditions. After ten davs,
cultures were prepared as suspension and number of spores was
adjusted in each of the offer mentioned fungi to be 4.5 x 10%, 2.7 x 10";
1.5 x 10% 24 x 10%4.1 x10’ and 2.1 x 10’ spores/ml, respectively. A
green healthy bolls, were harvested from each var, surface sterilized
with 10% chlorox solution for 3 minutes, then washed in sterile water
and air dried. half ml from spore suspension of each isolates was
injected in a boll. Ten bolls from each cultivar were used for each
isolate and all treatments were replicated three times. The inoculaed
bolls were saved in sealed plastic bags and incubated at 27 C.
Percentage of boll rot incidence and severity of disease to were
recorded after seven days.
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Statistieal __analysis:

A complete randomized design for laboratory tests and
jandomized complete block design in field experiments were used
in this investigation. Duncan’s multiple range test was applied for
comparing means. Analysis was performed by the software A
microcomputer  Program  for  the Design, Management and

Analysis of Agronomic Research Experiments (Irristat, Michigan
Stat., Univ.. USA)

RESULTS AND DISCUSSION
Susceptibility of certain cotton vareities to boll rot complex:

Data in Table 1 reveal the boil rot incidence on eight
cotton cultivars namely, Giza 45, Giza 70; Giza 84; Giza 85; Giza
86; Giza 87; Giza 88 and Giza 89 and hybrid (Giza 89 x Giza 86)
under the natural infection during two seasons. Through season
2000, Giza 45 had the most infected bolls (26.53%), while Giza 84
had the least incidence (6.97%) conceming season 2001 cvs. Giza
45 and Giza 89 showed the highest mean of disease incidence
(50.22 and 51.77%, respectively), while cv. Giza 70 had the lowest
percentage (5.63%). The first season recorded low average
(17.06%) of disease incidence, while the second one was highest
for all tested cultivars. QOver the two growing seasons cv. Giza 45
was the most susceptible variety (it exhibited 38.38%  disease
incidence. 10.06%). The other cvs. ranged from 18.82 to 35.71% in
this respect.

Table (1): boll rot incidence on eight cotton cultivars and one
hybrid under the natural infection at two growing
seasons (2000 and 2001).

" Boll rot disease incidence of cotton cultivars
§ Extra long staple Long staple . :'53
= —
b -
@ G.45 G.70 G.87 G.34 (.88 G.83 G.86 G.89 | GRGR
' 2000 26.53a | 1448 | 1117 6.77f 168%ad | 2082be | 24.12ab | 196 | 13.14de 17.06
! 81 30222 | 3.63e i 26474 43.37b | 2623d | 23.81d | 35.90¢ ATk | 3375 33.13
[ Mean 38.38 1006 | 1882 2327 215 2231 [30.01 3370 | 2393 23100

In the horizontal lines, means followed by a common letter are not significantly different at the 3%
level by DMRT.

The accumulated data presented by previous investigators
in many parts of the world conformed that boll decay causes loss in
all cotton-growing regions of the world. Watkins (1981) revealed
that the extent of the loss varies widelv with climate and the
greatest losses from boll rots was 30% in some region when it was
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2% in other region. The boll rot was damage after the com borers
and boll worms attack (Ekbote & Mali, 1984 and Wang et al,
1988), while late sowing date reduced the incidence of boll worm
and boll rot incidence (Illangc &  Uthamasamy, 1989).
Environmental factors particularly Theavy rainfall incorage the
infestation (Baird et al., 1997).

The boll rot diseases associated with Egyptian cotton cys.

The random samples, which harvested from each cultivar and
exhibited boll rot symptoms, at the two growing seasons were divided
according the typical symptoms of each disease. The boil rots were
identified as nine Jiseases, namely; Phytophthora; Fusarium; Diplodia,
Aspergillus, Rhizopus, Phompsis; Trichothecium and Erwinia boll rot
and anthracnos. Frequency of boll rot disease were differed according to
the tested cotton cultivars Table (2). Phyophthora, Fusarium and
Diplodia boll rot diseases were observed on all cvs. Another diseases
were attacked at least four cultivars, except Trichothecium and Erwinia
boll rot which observed on one cuitivar only (Giza 89 and Giza 86,
respectively). The cvs. Giza 86 and Giza 88 recorded 7 diseases,
followed by Giza 85 and Giza 89 and hybrid Giza 89 x Giza 86 which
had 6 diseases. while Giza 45, Giza 70 and Giza 84 exhibited 5 diseases
and Giza 87 recorded leas number of boll rot disease (4 diseases).

[able (2), Frequency of boll rot diseases in 200 naturally infected
bolls of different cotton cultivars through two growing
seasons (2000 and 2001).

368

BoH rot disease incidence of cotton cultivars

30'”“' Z 3 Extra long staple Long staple g
iseases 2 TG4 | G700 G87T | G88 | G384 | G85 [ GB6 | G8&9 | GBIxGS6
1] 407 | 290 | 667 | 303 68.4 20.0 00 | 467 27 %
Phytophthora =195 1~ 234 | 202 | 350 | 418 | 207 [ &7 | 553 1 %0
i 1] 744 | 128 | 167 | 250 26.3 533 300 - 183 |
2| 169 | 450 . 361 | 180 35.0 350 150 | 200 235
o 1| - ] 220 | - - 53 . . 20.1 313
Diplodia 2 104 | 250 | 194 | 147 13 86 36 123 5 99
Aspergillus ; T : : - 8;" 3—3 197': 280 92 : 12_': 4.3
- 17 148 | 286 | - - - - 10.0 10.3
Rhizopus 31 220 | 300 | - 77 | 33 572 | 304 R - 13
_ 1 - 77 | 167 | 164 - 10.0 100 | 150 . R
Phomopsis 3 - <0 . N %9 . 51
T - - . . - - 10.0 - -
Anthracnes =55 T 06 - N 125 - ST
Trchoheckm (2 - . - - - 79 - 04
| Erwinia i 1 : : - : l(i'O 0.6
No. of amacking < < <
funey 3 3 4 7 3 6 7 3 6




369 El-Shorkay, Fathia, S. and S.S. Badr

Phytophthora and Fusarium boll rot caused the highest
frequency of diseased bolls during the two seasons, (38.0 and
26.3%. respectively). Trichothecium and Erwinia boll rots were
recorded at the first season only. The rest diseases recorded
frequency ranged from 4.15 to 11.3%.

Aspergillus,  Fusarium, Nigrospora, Alternaria, Rhizopus,
Trichothecium, Rhizoctonia boll rot were reported by other
workers in Egypt (Ahmed, 1971; Morsy ef al., 1978 and Abd El-
Rehim e al. 1993). In this work Diplodia, Phomopsis,
Glomerella, Phviophthora and FErwinia boll rots were recorded on
new cotton cultivars (the tested cultivars) which recorded in many
region over the world as a boll rot diseases (Roberts & Snow,
1984; Allen & West, 1986; Alagarsamy et al., 1988; Paplomates et
al., 1995; Baird et al., 1997, Wang et al, 1998; Coker et al., 1998;
Mc Lean & Lawrence. 1998 and Padgett. 2000)

Phytophthora boll rot had the highest frequency through
the two seasons, therefor it needs a further study to evaluate its
damage and how control it. This fungus not only directly
penetrates the boll cuticle but also enters the stomata of bracts and
bolls, it also takes advantage of natural growth cracks and injuries
to enter and establish hemselve (Watkins, 1981). The pathogen is
seced bormme (Zhang et al. 1995) and attacks the cotton seedling
leaves (Gao ef al., 1988).

Isolation and identification of microorganisms  which
associated with cotton boll rots:

Isolation trials from diseased bolls collected from the
coiton varieties yielded 85 isolates, representing more than 15
fungal species belonging to 11 genera in addition to one bacterium
(Table, 3). The isolated fungi were identified as: Aspergillus spp.
Link (4. niger and A. flavus), Rhizopus stolonifer. Ethrenberg;
Fusarium spp. (F. solani (Mart.) Sacc; F. oxysporum Schiecht: F.
equiseti (Corda) Sacc. and F.  semitectum Berk & Rav.);
Phytophthora boehmeriae: Phyomopsis sp; Alternaria spp. Nees
(4. alternata and A. marcospora); Diplodia gossypina Cke;
Rhizoctonia solani Kuehn. Nigrospora oryzae (Berk & Br.) Petch:
Corynespora cassiicola and Trichothecium roseum Link. On the
other side. the isolated bactertum was identified as Erwinia
aroideae. The highest number of fungal species (7 spp.) associated
with Giza 89 followed by both of Giza 86 and the hybird Giza 89 x
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Giza 86 which yielded 6 spp. the lowest number (3 spp.) was on
each of Giza 87 and Giza 85.

As regard Table (3) frequency of isolated fungi differed
where, A. niger had the highest frequency (52.2%) and associated
with all tested cultivars, the succeeding fungi were Fusarium and
Alternaria, which, frequented by 16.0 and 9.1% , respectively, and
associated with 7 and 8 cultivars, respectively. Frequency of the
rest pathogen ranged from 4.3 to 1.0 %. Rhizoctonia, each of
Corynespora and Trichothecium was isolated from one cultivar.
Erwinia was isolated from three cultivars and recorded 3.9
frequency %.

Table (3): Fungi isolated from naturally infected bolls of different
cotton cultivars and their frequency percent.

Cotton cultivars -
Isolated Extra iong staple Long staple § .\a
pathogens g
G43 | GT0 [ G887 | G881 G8 GBS | G866 | G8Y | GBIx G.86 s
Aspergiflus + + + + + - + + + 2
Rhizopus - + - - + + - 3.2
Fusarium + + - + + - + + + 16.0
Plytophthora - . B + + 23
Phomopsis + . R i . — + n " 56
Alternaria + + + . + - + + T 9.1
Diplodia - + - - - - + + + 43
Rhizoctonia - - - - - . + 14
Nigrospora - - + - - - + - - 31
Corvnespora - - - + N - R B . 10
Trichothecium - - - - - . - + N 1.0
Erwinig + + - - - 1 N R + 35
+ = was present. - = was not present.

The causal organisms which were isolated and identified were
recorded by previous investigators in many parts of the world
(Watkins, 1981, Sharma & Sandhu, 1985; Alagarsamy ef a/., 1988;
Lakshamanan er al. 1990; Ilango & Uthamasamy , 1992; Abd
EiRheim er al., 1993; Paplomatas et al., 1995; Wang et af., 1998;
Coker er al., 1998 and Mc Lean & Lawrence, 1998). Two species
of Aspergillus; (A. niger and A. flavus) were isolated. Although A.
niger recorded the highest frequency, 4. flavus was more
associated with the early than with the late season boll rotting,
which was paralleled by lower field temperature and decreasing
pink  boll warm damage (Simpson er al, 1984). While
Corynespora cassicola was recorded for the first time in Egypt in
the present work, it recorded as boll rot causal agent in India
(Lakshamanan er al.. 1990). Glomerella was rot isolated, may be
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due to the use of PDA medium which was imprefer medium and it
may be need selective medium.

IV. Susceptibility of the tested cotton cultivars to artificial

inoculation by some_isolated fungi:

s0me

Data

Further

experiment was carried out

to determine
varital resistant of eight cultivars and one hybrid to infection with

isolated fungi namely, Fusarium solani, F. oxysporum, F.
equiseti, F. semitectum, Aspergillus niger and Rhizopus stolonifer.

in Table (4) show that the percentage of infected
bolls significantly differed with the inoculated fungus species, A.

the

niger and R. stolonifer recorded the highest disease incidence for
all vars. (90.4 and 93.7, respectively) while F. equiseri
lowest in this respect (45.2%).

Disease

incidence

of

boll

G. 86 recorded the least disease

rot

significantly
according to the tested cotton cultivars Table (4). Giza 45 bolls
were completely attacked by all the tested fungi (100%). On the
other hand, the hybrid G. 89 x
incidence (41.0%). The response of any of the tested fungi was
significant differ from each other and each cultivar exhibited wide
range of disease incidence, for example, Giza 85; Giza 86; Giza 89

was the

varied

and Giza 89 x Giza 86 exhibited ranges from 0.0 % to 100 %.

Table (4). Disease incidence of some boll rot isolated fungi on
certain cotton cultivars at 7 days after artificial inaculation.

Boll rot pathogen

Boil rot disease incidence of inoculated bolls

Extra long staple

Long staple

Ovacer oll
average

G4s (G0 | G871 oss | Gs4 |Gss |ose |Gse |G
£ solani 1000a | $89b | 62 | 00d | 8750 | 007 ( 00c | 1000a | 00d | 543
F_oxysporum 100.0a_| 6004 | 750b | 7506 | i000a | 6235c | 90.0b | 12.5c | 33.3d | 676
F_equisen 1000a | 100e | I2% | 333f | 623c | 375d | 750d | 333d | 123c | 45
F. semirecrum 10002 | 900b | 300d | 3% | :27d | 250e | 800c | 00f | 00d | 484
Hspergilius mger | 100.0a | 1000a | 1000 | 667c | 800c | 778> | 1000a | 88.8b | 100Ca | 904
Rhcons solorifr | 100.0a | 80.0c | 1000a | 875 | 1000a | 1000a | 90.0b | 85.7c | 1000a | 95.-
Over_all average 1000 | 763 635 1 383 33.8 30.3 72.5 33.4 1.0 66.7
Disease severity of the boll rot on the artificial inoculated

boils are shown in Table (3). It seems that disease severity of the
exhibited the same trend of discase incidence on the

showed the highest disease
severity (2.9) followed by Giza 84 (2.3). while the lowest disease

severity (1.1) was on the hybrid Giza 89 x Giza 86. Therefore it
could be concluded that the most resistant cotton cultivars among

different fungi
cotton

different

cultivars.

Giza 45
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the tested cultivars are the hybrid Giza 89 x Giza 86 followed by
Giza 85, while the most susceptible ones are Giza 45 followed by
Giza 84 and Giza 70.

Table (5). Roll rot disease severity on some cotton cultivars.

Di severity

Extra long staple Long staple =z

Boll rot pathogen G.89 x z
G.A4s G770 | G387 | G.88 G884 | G885 | G866 i G.B89 G.86 =

F._solani 2.5a 1.9b 1.6b t.5¢c 1.9b 0.0d 0.0c 2.8a 0.0c 1.4
F. oxysporum 3.0a 176 [ 20b | 23a 2.8a i4b | 24b | 024 0.7b 18
F._equiseti | 27a 07c | 01d | 1.0d |.6d 1.2b | 2.3b 1.0c 0.2bc 1.2
F._semitectum 3.0a 2.8a 0.9¢c i.2d 2.2be {.6¢ 1.9b 0.0d 0.0c 1.4
Aspergillus _ niger 3.0a 2.8a 3.0a 2.0b 2.3bc 13a 30a 2.2b 2.8a 26
Rhcopus  stolonifer 3.0a 2.0b 30a | 27a 3.0a 2.8a 2.2a 2.7a 2.7a 2.7
Mean 29 | 20 L8 1.8 23 14 2.0 1.3 1.1 1.8

Disease severity: according scaie from 0 to3 where: O = there is no any infected bracts:
1= only one¢ infected bracts: 2= two infected bracts and 3= three infected bracts.
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