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ABSTRACT 
 

A total of 88 samples of seedlings infected with postemergence damping-off 
or rotted roots of adult plants were obtained from different cotton-producing areas in 
Egypt. Isolation from these samples revealed the following results: (1) M. phaseolina 
was isolated from 37.5% of the samples examined. Its isolation frequency (8.3%) was 
the fourth in rank after Fusarium spp. (35.2%), Rhizoctonia solani (24.4%), and 
Aspergillus spp. (9.6%). (2) The percentage of samples from which M. phaseolina 
was isolated and percentage of isolation frequency of this fungus were highly 
correlated (r = 0.943, P < 0.001). (3) Significant positive and negative correlations 
were observed between the frequency of root colonies of M. phaseolina and the 
frequency of root colonies of other fungi. (4) Variation in isolation frequency of M. 
phaseolina over locations did not follow a definite geographical pattern. Thus, the 
isolation frequency of M. phaseolina of the samples obtained from Minufiya or 
Gharbiya (Middle Delta) was not significantly different from that of the samples 
obtained from Sharqiya (East Delta). On the other hand, within the east Delta region, 
a significant difference in isolation frequency was observed between Sharqiya and 
Daqahilya. (5) M. phaseolina was completely absent from the samples obtained in 
April, while it maintained almost the same level of isolation frequency over June, July 
and August. Isolation frequency of M. phaseolina from Giza 75 was not significantly 
different from that of Giza 85. M. phaseolina is a seedborne pathogen. However, 
frequency of M. phaseolina recovery from seeds was affected by cultivar, isolation 
method, and degree of soil infestation with the fungus. A total of 189 isolates of M. 
phaseolina from different hosts were tested for pathogenicity on seedlings of cotton 
cultivar Giza 75 under greenhouse conditions in 1994, 1995, 1996 and 1997. These 
isolates were obtained from 16 hosts; however, cotton isolates (123 isolates) were 
the predominant group representing 65.08% of the tested isolates. Isolates of the 
other hosts ranged from 1 to 16. Analysis of the data obtained from the four 
pathogenicity tests revealed the following results: (1) Of the 123 isolates recovered 
from cotton, only 79 (64.22%) were pathogenic on cotton cultivar Giza 75. On the 
other hand, of the 66 isolates obtained from the other hosts, 56 (84.85%) were 
pathogenic on Giza 75. (2) Most of the pathogenic isolates recovered from cotton 
were concentrated in the Lower Egypt governorates. Thus, of the 62 cotton isolates 
recovered from the Lower Egypt Governorates, 50 (80.65%) were pathogenic on Giza 
75. On the contrary, of the 61 cotton isolates recovered from the Upper Egypt 
Governorates (Giza, Minya, Assiut, and Sohag) only 29 (47.54%) were pathogenic on 
this cultivar. (3) In each pathogenicity test, the percentage of isolates which 
significantly affected postemergence damping-off was much greater than that of the 
isolates which significantly affected preemergence damping-off, plant height, or dry 
weight. (4) Significant negative correlations were observed between the variables 
used in assessing pathogenicity of the isolates (pre- and postemergence damping-off 
and the variables used in assessing vigor of seedlings (plant height and dry weight). 
A computerized program was used to develop two regression models that predicted 
pathogenicity of M. phaseolina isolates as a function of seed germination and length 
of radical after the exposure of seeds to the effects of toxins secreted by the tested 
isolates. The first model was simple and linear. It accounted for 0.70 of the variation 
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in pathogenicity of the isolates. The second model was multiple and nonlinear. It 
accounted for 0.92 of the variation in pathogenicity of the isolates. The superiority of 
the second model in prediction is clear; however, its application took 12 days while 
the application of the first model took only four days. 

 

INTRODUCTION 
 

Macrophomina phaseolina (Tassi) Goid., the causal agent of charcoal 
rot on cotton, is a seed-borne and soil-borne pathogen with a wide distribution 
(Dhingra and Sinclair, 1978). Macrophomina phaseolina is also a plurivorous 
pathogen, attacking more than 500 host species (Sinclair, 1982). When M. 
phaseolina invades roots or stems of cotton, colonization of internal tissues 
proceeds rapidly and the plant dies. Examination of affected plants reveals a 
dry rot, with many tiny black sclerotia distributed throughout the wood and 
softer tissues (Watkins, 1981). 

The importance of M. phaseolina, as a cotton pathogen in Egypt, is 
underestimated. This view has come from the observation that during the last 
40 years, M. phaseolina on cotton was almost completely absent from the 
literature of cotton diseases in Egypt. Thus, a handful of research papers, 
most of them not dealing with M. phaseolina per se, were found in this 
literature (Mostafa et al., 1957; Mostafa, 1959; Mohamed, 1962 and Sabet 
and Khan, 1969). This lack of concern is not justifiable because this fungus is 
of widespread distribution in the Egyptian soil and it is easily and frequently 
isolated from cotton roots particularly during the late period of the growing 
season (Aly et al., 1996 and 2000). 

Since charcoal rot on cotton has not previously subjected to detailed 
studies under Egyptian conditions, the present study was undertaken to study 
the following aspects of the disease: (1) Isolation of M. phaseolina from roots 
and seeds of cotton. For comparison, isolation frequencies of other fungi were 
also evaluated. (2) Survey of M. phaseolina in the commercial cotton fields. 
(3) Pathogenicity test of M. phaseolina isolates under greenhouse conditions. 
(4) Effect of culture filtrates of M. phaseolina isolates on germination of cotton 
seeds.  

MATERIALS AND METHODS 
 

Isolation and identification of Macrophomina phaseolina and other fungi 

from cotton (Gossypium barbadense L.) roots 
Isolation were made from 88 samples collected from several 

locations in cotton-producing areas of Egypt during 1994 growing season 
(Table 1). Each sample included 10 to 15 seedlings affected with a variety of 
damping-off symptoms or rotted roots of five adult plants. Seedlings or roots 
of adult plants were removed from the field and washed thoroughly under 
running tap water to remove any adhering soil. Small pieces (approximately 
0.5 cm long) of necrotic root and hypocyl tissue were surface sterilized with 
10% Clorox solution for two minutes, and washed several times with sterilized 
water. The surface sterilized pieces were then blotted dry between sterilized 
filter papers and plated (five pieces per plate) on potato-dextrose agar 
medium (PDA) amended with streptomycin sulphate or penicillin G and rose 
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bengal to eliminate bacterial contamination. The plates were incubated at 
26±3°C for 3-7 days. The developing colonies were purified by single spore, 
or hyphal tip techniques (Tuite, 1969). Pure cultures of the isolated fungi were 
identified according to Gilman (1966) or Barnett and Hunter (1979) at Cotton 
Pathology Lab., Plant Path. Res. Inst., Agric. Res. Center, Giza. Colonies of 
each fungus were expressed as percentage of the total developing colonies. 

Table (1): Cotton samples used in isolation of M. phaseolina and other 

fungi (1994). 
 Distribution of samplesa based on 

 Location Sampling date Host genotype 

______________________ ______________________

______________________ 

Governorate No. % Month No. % Cultivar No. % 

Minufiya 29 33.0 April             21  23.9 Giza 75 67 76.1 
Daqahilya 16 18.2 May 4 4.5 Giza 85 13 14.8 
Sharqiya 11 12.5 June 12 13.6 Giza 81 4 4.5 
Gharbiya 8 9.1 July 30 34.1 Giza 83 4 4.5 
Faiyum 6 6.8 August 21 23.9 Total 88 100.0 
Beheira 5 5.7 Total 88 100.0 
Damietta 4 4.5 
Minya 3 3.4 
Qualyubiya 2 2.3 
Kafr El-Sheikh 2 2.3 
Giza 1 1.1 
Assiut 1 1.1 
Total 88 100.00 
aEach sample included from 10 to 15 seedlings infected with postemergence damping-off 

or rotted roots of five adult plants. 

 

Isolation of M. phaseolina from cotton seeds 

a.    Isolation from seeds obtained from plants grown under field       

conditions 
Seeds used in isolation were obtained from cotton plants of 11 

commercially grown cultivars. Isolation from seeds was carried out according 
to the same method previously used in isolation from roots. In addition to the 
sterilized seeds of each cultivar, isolation was also made from unsterilized 
seeds. There were 20 replications (plates) for each treatment (cultivar), and 
each plate contained five seeds. 

b.     Isolation from seeds obtained from plants grown in outdoor pot 

experiment 
Substrate for growth of a highly pathogenic isolate of M. phaseolina was 

prepared in 500-ml glass bottles, each bottle contained 100 g of sorghum 
grains and 80 ml of tap water. Contents of each bottle were autoclaved for 30 
minutes. Isolate inoculum, taken from one-week-old culture on PDA, was 
aseptically introduced into the bottle and allowed to colonize sorghum for 
three weeks. The present study was carried out by using natural 
(unautoclaved) clay loam soil. Soil was infested with M. phaseolina inoculum 
at the rate of 30 g/kg of soil. Infested and noninfested soils were dispensed in 
30-cm-diameter clay pots and these were planted with 20 seeds per pot for 
each of the tested cultivars. Planting date was 31 March 1996. When the 
seedlings were 40 days old, they were thinned to 3 apparently healthy 
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seedlings per pot. Pots were randomly distributed outdoors. The 
recommended production practices for cotton were followed during the 
growing season. Seedcotton yield (cottonseed and lint before ginning) of fully 
fluffed bolls of each cultivar was picked on 15 October for ginning. Isolation 
from sterilized and unsterilized seeds of each cultivar was carried out as 
previously mentioned. 
 

Pathogenicity testes of M. phaseolina isolates 
Four pathogenicitytests were carried out by using autoclaved clay 

loam soil. Batches of soil were infested separately with inoculum of each 
isolate at the rate of 50 g/kg of soil. Infested soil was dispensed in 10-cm-
diameter clay pots and these were planted with 10 seeds per pot (cultivar 
Giza 75). In the control treatment, sterilized sorghum grains were mixed 
thoroughly with soil at the rate of 50 g/kg of soil. Pots were randomly 
distributed on a greenhouse bench. The prevailing temperatures during 
pathogenicity tests are shown in Table (2). Percentage of preemergence 
damping-off was recorded 15 days after planting. Postemergence damping-
off, survival, plant height (cm), and dry weight (mg/plant) were recorded 45 
days after planting. 
 

Table (2): Prevailing temperature during pathogenicity tests of M.  

phaseolina isolates under greenhouse conditions. 
 Test Year Planting Temperature (°C) 

 No.  date Minimum Maximum 

 1 1994 22/7 23±1.5 43.0±4.0 
 2 1995 21/9 21.5±3.5 31.0±3.0 
 3 1996 25/8 21.5±6.5 36.5±5.5 
 4 1997 25/9 22.0±4.0 39.0±7.0 

 

Effect of culture filtrates of M. phaseolina on germination of cotton 

seeds and elongation of roots 
Substrate for growth of each of the tested isolates (20 isolates) was 

prepared in 100-ml conical flasks, each flask contained 50 ml of sterilized 
Czapeck’s liquid medium. Isolate inoculum, taken from one-week-old culture 
on PDA, was aseptically introduced into the flask and allowed to grow on the 
medium for 12 days. There were five flasks for each isolate. The inoculated 
flasks were randomly distributed on laboratory bench under a temperature 
regime ranging from 16.5±1.5°C to 29±1°C. Culture filtrates of the isolates 
were obtained through Whatman’s No. 1 filter paper. Five sterilized cotton 
seeds of cultivar Giza 75 were plated on a sterilized cotton layer per sterilized 
plate. Twenty ml of filtrate of each isolate were added to each plate. In the 
control treatment, sterilized distilled water was added to plates. There were 
five replications (plates) for each isolate. The plates were randomly distributed 
on laboratory bench under the previously mentioned temperature regime. 
After incubation for four days, percentage of germinating seeds was recorded. 
Length of roots was recorded after incubation for 12 days. 
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RESULTS 
 

Isolation and identification of M. phaseolina and other fungi from cotton 

roots 
A total of 88 samples of seedlings infected with postemergence 

damping-off or rotted roots of adult plants were obtained from different cotton-
producing areas in Egypt (Table 1). Most of the samples were obtained from 
the Nile Delta Governorates (87.6%) particularly Minufiya (33%), and East 
Delta Governorates (35.2%) which included Daqahliya, Sharqiya and 
Damietta. 

Sampling dates cover most of the cotton growing season; however, 
May was represented by a limited number of samples (4.5%). 
Samples of Giza 75, the predominant cultivar in Egypt in 1994 when the 
survey was carried out, made up the highest percentage of samples (76.1%). 
The mean percentage of fungal recovery from samples showed that Fusarium 
spp. (35.2%) and Rhizoctonia solani (24.4%) were the two most dominant 
fungi present. Other fungi occurred at frequencies ranged from 3.9% to 9.6% 
(Table 3). M. phaseolina was isolated from 37.5% of the samples examined. 
Its isolation frequency (8.3%) was the fourth in rank after Fusarium spp. 
(35.2%), Rhizoctonia solani (24.4%), and Aspergillus spp. (9.6%).  
 

Table (3): Isolation frequencies of M. phaseolina and other fungi from 

roots of cotton plants infected with postemergence damping-

off or root rota. 
  Samples from which fungus was isolated Isolation 

 Fungus ___________________________ frequency 

  No. % % 

Fusarium spp. 86 97.7 35.2 
Rhizoctonia solani 67 76.1 24.4 
Alternaria spp. 37 42.0 7.6 
Macrophomina phaseolina 33 37.5 8.3 
Rhizopus spp. 33 37.5 5.2 
Aspergillus spp. 51 58.0 9.6 
Penicillium spp. 38 43.2 5.8 
Miscellaneous b 40 45.5 3.9 
aFungi were isolated from 88 samples during 1994 growing season. 
bMiscellaneous category includes species of Cladosporium, Curvularia, 

Helminthoporium, Piricularia and Unidentified fungi. 
 

Based on the data shown in Table 4, it was found that percentage of 
samples from which MP was isolated and percentage of isolation frequency of 
this fungus were highly correlated (r = 0.943, P < 0.01). Fig. 1 showed the 
regression equation that describes this relationship. 
Significant positive and negative correlations were observed between the 
frequency of root colonies of M. phaseolina and the frequency of root colonies 
of other fungi (Table 5). 
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Fig. 1: Regression equation that describes the relationship vetween 

percentage of samples from which M. phaseolina was isolated 

and percentage of isolation frequency of the fungus. 

 

Table (4): Relationship between percentage of samples from which M. 

phaseolina was isolated and its isolation frequency. 

   

  Samples from which M. phaseolina was isolated Isolation 

 Samples __________________________________ frequence 

 of No. % % 

 

Giza 75 24 35.82 7.09 

Giza 85 3 23.08 5.92 

April 0 0.00 0.00 

June 8 66.67 9.73 

July 12 40.00 10.45

August 11 52.38 10.07 

Daqahilya 10 62.50 19.64 

Sharqiya 5 45.45 5.47 

Gharbiya 2 25.00 3.10 

Minufiya 6 20.69 2.53 
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Table (5): Effect of some environmental variables on correlation of 

isolation frequency of M. phaseolina with isolation frequency 

of other fungi from cotton roots. 
  Correlation of isolation frequency of M. phaseolina with 
  isolation frequency of 
           Variable          
  Fusarium R. solani Alternaria Rhizopus Aspergillus Penicillium 
  spp.  spp. spp. spp. spp. 

Location Minufiya 0.2177 -0.5305** -0.5278** 0.5182** 0.1676 0.1618 

 Daqahliya -0.2166 -0.4134 -0.0925 0.2260 -0.1988 -0.3166 

 Sharqiya 0.0302 -0.3976 -0.3684 0.0593 0.0149 0.0416 

 Gharbiya 0.0564 0.5161 ------ a -0.3083 -0.2046 -0.2101 

Sampling date June -0.3090 0.0199 -0.2598 0.1750 -0.3193 0.0031 

 July -0.1377 -0.2554 0.3925* -0.1332 -0.3337 -0.1652 

 August -0.1086 -0.4596* -0.3416 ------ -0.0150 -0.1380 

Cotton cultivar Giza 75 -0.1538 -0.2480 0.0429 0.0066 -0.2138 -0.1663 

 Giza 85 0.1016 -0.6055* -0.7114** 0.4170 0.6645* -0.1584 

All variables  -0.0053 -0.3888** -0.2404* 0.0362 -0.0616 -0.0407 

aThe indicated fungus was not isolated. 

Linear correlation coefficient (r) is significant at P < 0.05 (*) or P < 0.01 (**). 

 
Variation in isolation frequency of M. phaseolina over locations (Table 

6) did not follow a definite geographical patterns. Thus, the isolation frequency 
of M. phaseolina of the samples obtained from Minufiya or Gharbiya (Middle 
Delta) was not significantly different from that of the samples obtained from 
Sharqiya (East Delta). On the other hand, within east Delta region, a 
significant difference in isolation frequency was observed between Sharqiya 
and Daqahilya. 

 

Table (6): Effect .of some environmental variables on isolation 

frequency of M .phaseolina from cotton roots. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

aPercentage data were transformed into X + 0.05 before carrying out the analysis of 

variance. Values in a column followed by the same letter are not significantly different (P 

< 0.05) according to LSD test. 
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M. phaseolina was completely absent from the samples obtained in April, 
while it maintained almost the same level of isolation frequency over June, 
July and August. 
Isolation frequency of M. phaseolina from Giza 75 was not significantly 
different from that of Giza 85. 

 

Description of symptoms due to M. phaseolina infection on cotton 

plants 
The disease on cotton is known as sore-shin, charcoal rot, or dry rot. 

Infection can occur at any time from preemergence to maturity. Infected 
plants can be easily uprooted with tap root intact. Infection can occur at any 
plant organ but it is fatal if roots, collar or stem is infected (Dhingra and 
Sinclair, 1978). 
Naturally and artificially infected cotton plants exhibited one or more of the 
following disease symptoms on the different plant organs: 

a. On seedlings 
The disease appears as reddish spots on the cotyledons and then 

spreads down to the cotyledonary petiole producing a reddish-purplish 
discoloration, which later becomes brown and fibrous at cotyledonary node. 
Young plants may break at these lesions. In general however, the stem of 
infected plants stands upright. Cotyledons, if slightly affected do not lose their 
normal green color but if badly infected they shrink and hang limp (Dhingra 
and Sinclair, 1978). 

b. On older plants 
The first prominant symptoms of the disease is complete sudden 

wilting of the plants which is characteristic of this disease on cotton. The 
actual disease begins much earlier and above ground manifestation which is 
in the form of wilt, is a very late symptom. Affected plants can be easily pulled 
out of the ground, since all except the tap root and few lateral roots are 
decayed. When the collar region is attacked the stem usually breaks at the 
point of the lesion. The root tips of the freshly wilted plants are slightly moist 
and sticky to touch, and whitish surface is stained yellow. The infected area of 
the tap root is thinner than the healthy tissues above or below it, because it 
shrinks due to drying of the cortical tissues. The stem may not show such 
shrinkage after the plants have become woody. The bark is shredded. The 
central woody portion is not infected but turns golden-yellow due to the 
deposit of a yellow granular substance. In heavily infected plants the wood 
becomes brown or black. Black sclerotia are present on the inner side of the 
bark and on the woody portion of tap roots. The plants shed their leaves, buds 
and flowers. Underneath the bark there is deposit of yellowish substance of 
granular nature and the lumen of wood vessels also is filled with such 
material. The shredded bark contains fungal hyphae, which also can be seen 
in the xylem (Dhingra and Sinclair, 1978). 

Isolation of M. phaseolina from cotton seeds 

a.Isolation from seeds obtained from plants grown under field 

conditions 
Seeds of all the tested cultivars whether they were unsterilized or sterilized 

did not yield M. phaseolina. The tested cultivars included Giza 45, Giza 70, 
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Giza 75, Giza 76, Giza 77, Giza 80, Giza 83, Giza 84, Giza 85, Giza 86 and 
Dendera. Numerically, the percentage of the isolation frequency of M. 
phaseolina was zero for any of the tested cultivars; therefore, the data were 
not shown in a table. 

b. Isolation from seeds obtained from plants grown in outdoor pot 

experiment 
In case of unsterilized seeds (Table 7), it was possible to classify the 

tested cultivars into 3 distinct groups. The first group included Giza 75, Giza 
76, Giza 80, Giza 83, and Giza 85 where the seeds were free of M. 
phaseolina whether they were obtained from plants grown in uninfested or 
infested soil. The second group included Giza 45, Giza 70, Giza 77, Giza 84, 
and Giza 86 where M. phaseolina was isolated only from the seeds obtained 
from the plants grown in the infested soil. The third group included only 
Dendera where M. phaseolina was isolated whether the seeds were obtained 
from plants grown in uninfested or infested soil; however, the isolation 
frequency of M. phaseolina in case of infested soil (6%) was much higher 
than that of the uninfested soil (2%).  

In case of sterilized seeds, M. phaseolina was absent from seeds of Giza 
45, Giza 75, Giza 77, Giza 80, and Giza 84 whether the seeds were obtained 
from plants grown in uninfested or infested soil. Seeds of Giza 70, Giza 76, 
Giza 83, Giza 85 and Giza 86 yielded M. phaseolina only when they were 
obtained from plants grown in infested soil. Seeds of Dendera yielded M. 
phaseolina whether the soil was uninfested or infested; however, the isolation 
frequency of M. phaseolina from seeds of the infested soil (10%) was much 
higher than that of uninfested soil (1%). Giza 70 and Giza 86 yielded M. 
phaseolina in case of infested soil whether the seeds were unsterilized or 
sterilized. Dendera was the only cultivar, which yielded M. phaseolina in all 
cases. All cultivars except Dendera did not yield M. phaseolina in the 
uninfested soil whether the seeds were unsterilized or sterilized. Sterilization 
increased the general mean of M. phaseolina isolation frequency of the 
infested soil by 177%. 
 

Table (7): Isolation frequency (%) of Macrophomina phaseolina from 

cotton seeds. 
 Unsterilized seeds from Sterilized seeds from 
 plants grown in plants grown in 
Cultivar _____________________ _______________________ 
  Uninfested  Infested Uninfested  Infested 
  soil soil soil soil 

Giza 45 0.0a 1.0 0.0 0.0 
Giza 70 0.0 1.0 0.0 1.0 
Giza 75 0.0 0.0 0.0 0.0 
Giza 76 0.0 0.0 0.0 4.0 
Giza 77 0.0 1.0 0.0 0.0 
Giza 80 0.0 0.0 0.0 0.0 
Giza 83 0.0 0.0 0.0 5.0 
Giza 84 0.0 1.0 0.0 0.0 
Giza 85 0.0 0.0 0.0 5.0 
Giza 86 0.0 3.0 0.0 11.0 

Dendera 2.0 6.0 1.0 10.0 
Mean 0.18 1.18 0.09 3.27 
aPercentage of seeds that yielded M. phaseolina. Each value is the mean of five 

replications (plates). Each plate contained 20 seeds of the designated cultivar. 
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Pathogenicity tests of M. phaseolina isolates 
 A total of 189 isolates of M. phaseolina from different hosts were 

tested for pathogenicity on seedlings of cotton cultivar Giza 75 under 
greenhouse conditions in 1994, 1995, 1996, and 1997. Of there isolates, 41 
(21.69%) were tested in 1994 (Table 8), 43 (22.75%) in 1995 (Table 9), 64 
(33.86%) in 1996 (Table 10), 41 (21.69%) in 1997 (Table (11). These isolates 
were obtained from 16 hosts; however, cotton isolates (123 isolates) were the 
predominant group representing 65.08% of the tested isolates. Isolates of the 
other hosts ranged from 1 to 16 (Table 12). Of the cotton isolates, 79 were 
pathogenic representing 64.23% of the cotton isolates, 41.80% of the total 
isolates, and 58.52% of the pathogenic isolates of all hosts (135 isolates). The 
pathogenic isolates of the other hosts ranged from 1 to 13. A total of 123 
cotton isolates from different cotton-producing areas were tested for 
pathogenicity  on  seedlings  of cotton cultivar Giza 75   under greenhouse 
conditions (Table 13). Of these isolates, 79 were pathogenic. Of these 
pathogenic isolates, 62.02% came from the Nile Delta governorates 
particularly the east Delta governorates (30.38%) which included Daqahliya, 
Sharqiya and Damietta. On the other hand, only 36.71% of these pathogenic 

isolates were obtained from the Upper Egypt governorates which included 
Giza, Minya, Assiut and Sohag. In each pathogenicity test (Table 14), the 
percentage of isolates which significantly affected postemergence damping-
off was much greater than that of the isolates which significantly affected 
preemergence damping-off, plant height, or dry weight. 

Correlations among variables used for evaluating pathogenicity of M. 
phaseolina are shown in Table 15. In all tests, a nonsignificant correlation was 
observed between preemergence damping-off and postemergence damping-
off. A highly significant negative correlation between survival and each of pre- 
and postemergence damping-off was observed each year. Plant height was 
negatively correlated with each of preemergence damping-off in 1995, 1996 
and 1997 and postemergence damping-off in 1996 and 1997. Dry weight was 
positively correlated with each of preemergence damping-off in 1994 and 
survival in 1997. Plant height and dry weight were positively correlated in 
1994, 1996, and 1997. 
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Table (8): Effect of Macrophomina phaseolina isolates on Giza 75  

cotton seedlings growing in artificially infested soil under 

greenhouse conditions in 1994. 
    Pre- Post- Survival Plant Dry weight 

Isolate Geographic Host emergence emergence  height (mg/plant) 

 No. origin  damping-off damping-off % (cm) 

    (%)a (%) 

 1 Gharbiya Cotton 50 A-E 32 A-E* 18 MN* 22.4 BCD 310.4 A-D 

 2 Daqahliya Cotton 24 F-J 14 D-M* 62 A-G 23.7 A-D 227.6 B-D 

 3 Daqahliya Cotton 32 B-J 10 G-N 58 B-I 21.5 BCD 276.8 BCD 

 4 Sohag Cotton 34 B-I 30 A-F* 36 G-N* 24.8 A-D 336.6 ABC 

 5 Minufiya Cotton 32 B-I 32 A-G* 36 G-N* 26.9 AB 361.0 AB 
 6 Ismailia Okra 24 F-J 38 A-D* 38 F-N* 24.4 A-D 280.6 ABC 

 7 Damietta Cotton 30 C-J 32 A-E* 38 F-N* 24.4 A-D 225.8 AB 

 8 Unkown Sesame 16 G-J 20 B-K* 64 A-F 21.9 BCD 236.2 BCD 

 9 Gharbiya Cotton 30 B-J 30 A-F* 40 F-M* 24.2 A-D 294.6 BCD 

 10 Minufiya Cotton 24 F-J 24 B-H* 52 C-I 21.5 BCD 248.6 BCD 
 11 Minufiya Cotton 56 AB 22 B-L* 22 K-N* 22.1 BCD 326.4 A-D 

 12 Ismailia Okra 36 A-I 40 A-D* 24 J-N* 19.2 D 191.6 BCD 

 13 Ismailia Okra 18 G-J 44 AB* 38 F-N* 23.3 A-D 225.8 A-D 

 14 Minufiya Cotton 52 A-D 26 A-G* 22 K-N* 25.3 A-D 252.4 CDE 

 15 Ismailia Roselle 26 E-J 32 A-F* 42 E-M* 21.9 BCD 189.8 BCD 
 16 Minya Cotton 36 A-I 14 D-M* 50 D-J 21.9 BCD 279.8 CDE 

 17 Daqahliya Cotton 36 A-I 30 A-F 34 H-N* 21.0 BCD 223.8 BCD 

 18 Minufiya Cotton 34 B-I 32 A-F* 34 H-N* 23.9 A-D 283.6 BCD 

 19 Minya Cotton 40 A-G 6 L-N 54 B-I 22.6 A-D 209.2 BCD 

 20 Gharbiya Cotton 44 A-F 52 A* 4 0* 9.3 E* 63.8 E* 
 21 Unknown Sesame 20 G-J 12 E-M* 68 A-E 22.2 BCD 234.2 BCD 

 22 Daqahliya Cotton 60 A* 8 H-N 32 I-N* 25.0 A-D 322.0 A-D 

 23 Giza Cotton 54 A-C 24 B-H* 22 L-N* 20.9 BCD 359.0 AB 

 24 Daqahliya Cotton 52 A-4 4 MN 44 D-L 23.8 A-D 197.6 CDE 

 25 Sharqiya Cotton 60 A* 18 D-M* 22 L-N* 28.9 A* 436.6 A* 

 26 Daqahliya Cotton 54 ABC 32 A-F* 14 N 22.8 A-D 223.8 BCD 

 27 Giza Cotton 18 G-J 6 K-N 76 ABC 24.3 A-D 195.4 CDE 

 28 Gharbiya Cotton 32 B-J 20 C-M* 48 D-K 24.2 A-D 249.0 BCD 

 29 Daqahliya Cotton 12 J 4 MN 84 A 21.9 BCD 189.0 CDE 

 30 Sharqiya Cotton 40 A-G 42 ABC* 18 N* 21.6 BCD 292.6 A-D 

 31 Unknown Rape 38 A-H 16 E-M* 46 D-L 25.4 A-D 328.2 ABC 

 32 Minufiya Cotton 18 HIJ 22 B-I* 60 B-H 19.18 D 219.6 BCD 

 33 Unknown Cotton 30 C-J 8 G-N 62 A-G 23.3 A-D 226.2 BCD 

 34 Daqahliya Cotton 18 I J 8 J-N 74 AB 20.1 CD 172.6 DE 

 35 Giza Sesame 32 B-J 26 A-G* 42 E-M* 23.3 A-D 245.2 BCD 

 36 Kafr El-Sheikh Cotton 30 D-J 14 F-M* 56 B-I 25.9 ABC 190.0 CDE 

 37 Giza Sesame 24 E-J 16 C-M* 60 B-H 23.6 A-D 219.6 BCD 

 38 DAqahliya Cotton 28 C-J 30 A-F* 42 E-M* 25.9 ABC 362.6 AB 

 39 Unknown Sunflower 44 A-F 24 B-H* 32 I-N* 23.1 A-D 257.2 BCD 

 40 Sohag Cotton 40 A-G 20 B-J* 40 F-M* 21.9 BCD 222.4 BCD 
 41 Unknown Sunflower 32 B-J 6 I-N 62 A-G 22.3 BCD 197.6 CDE 
Control ---- 30 B-J 0 N 70 A-D 20.6 BCD 226.4 BCD  
aPercentage data were transformed into arc sine angles before carrying out the analysis 

of variance to produce approximately constant variance. Values in a column followed by 

the same letter(s) are not significantly different (P < 0.05) according to Duncan’s multiple 

range test. An asterisk denotes a significant difference from the control. 
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Table (9): Effect of Macrophomina phaseolina isolates on Giza 75 

cotton seedlings growing in artificially infested soil under 

greenhouse conditions in 1995. 
    Pre- Post- Survival Plant Dry weight 

Isolate Geographic Host emergence emergence  height (mg/plant) 

 No. origin  damping-off damping-off % (cm) 

    (%)a (%) 

 1 Daqahliya Cotton 34 B-F 10 C-G 56 A-G 17.3 A-D 128.4 E 

 2 Beheira Purslane 32 B-F 12 A-G 56 A-G 15.0 BCD 450.0 A-D 

 3 Sharqiya Cotton 82 A* 8 EFG 10 I* 5.5 E* 204.8 CDE 

 4 Damietta  Cotton 28 B-F 24 A-F* 48 B-G 13.3 D 638.2 A* 

 5 Minufiya Cotton 36 B-E 14 A-G 50 B-G 19.2 A-D 212.4 CDE 
 6 Beheira Cotton 40 B-E 20 A-G 40 D-H* 15.1 B-D 473.2 ABC 

 7 Giza Cotton 38 B-E 8 D-G 54 A-G 17.6 A-D 134.4 E 

 8 Gharbiya Cotton 34 B-F 6 FG 60 A-F 16.5 A-D 359.4 B-E 

 9 Gharbiya Cotton 42 BCD 20 A-F* 38 D-H* 22.1 AB 320.0 B-E 

 10 Beheira Cotton 38 B-F 14 A-G 48 B-G 22.7 A 264.8 B0E 
 11 Daqahliya Cotton 20 DEF 20 A-F* 60 B-G 21.2 ABC 234.0 B-E 

 12 Unknown Potato 42 B-F 8 D-G 50 A-F 16.9 A-D 251.4 B-E 

 13 Giza Cotton 32 B-F 12 A-G 56 A-G 17.6 A-D 315.8 B-E 

 14 Minufiya Cotton 20 DEF 10 B-G 70 ABC 21.5 ABC 185.2 CDE 

 15 Minya Cotton 16 EF 32 A-C* 52 B-G 22.1 A-C 228.4 B-E 

 16 Damietta Cotton 28 B-F 24 A-F* 48 B-G 20.1 A-D 179.6 DE 

 17 Damietta Cotton 28 B-F 12 D-G 60 A-E 21.3 ABC 168.4 DE 

 18 Unknown sinflower 22 C-F 22 A-F* 56 A-G 20.6 A-D 502.0 AB 

 19 Minufiya Cotton 36 B-F 8 D-G 56 A 19.9 A-D 196.0 CDE 

 20 Assiut Cotton 44 BCD 10 A-G 46 B-G 21.0 ABC 213.2 CDE 
 21 unknown Cowpea 42 B-E 18 A-F* 40 D-H* 20.5 A-D 214.0 CDE 

 22 Giza Cotton 26 C-F 16 A-G 58 A-G 19.9 A-D 187.6 CDE 

 23 Unknown Soybean 32 B-F 14 A-F* 54 A-E 16.2 A-D 117.2 E 

 24 Qualyubiya Cotton 24 C-F 32 A-D* 44 C-H* 18.0 A-D 202.4 CDE 

 25 Gharbiya Cotton 28 B-F 24 A-F* 48 B-G 19.6 A-D 214.0 CDE 
 26 Giza Sunflower 32 B-F 34 AB* 34 E-H* 18.7 A-D 219.9 B-E 

 27 Unknown Sesame 36 B-E 6 EFG 58 A-G 20.5 A-D 243.8 B-E 

 28 Daqahliya Cotton 26 C-F 32 ABC* 42 C-H* 19.5 A-D 179.2 DE 

 29 Unknown Sesame 36 B-E 28 A-E* 36 D-H* 19.2 A-D 249.6 B-E 

 30 Minya Purslane 32 B-F 38 A* 30 FGH* 21.7 ABC 259.0 B-E 

 31 Giza Tomato 32 B-F 18 A-F* 50 B-G 20.8 A-D 196.0 CDE 

 32 Giza  Sunflower 20 EF 22 A-F* 58 A-G 18.8 A-D 199.8 CDE 

 33 Daqahliya Cotton 22 C-F 16 A-F 62 A-D 16.8 A-D 207.4 CDE 

 34 Unknown Sesame 44 B-D 28 A-E* 28 GH* 18.9 A-D 143.0 E 

 35 Daqahliya Cotton 28 B-F 20 A-F* 52 A-D 20.6 A-D 182.0 DE 
 36 Giza Sesame 34 B-F 6 EFG 60 A-F 20.6 A-D 197.8 CDE 

 37 Giza Sunflower 54 B* 24 A-F* 22 HI* 14.6 CD 161.8 DE 

 38 Giza Sesame 22 C-F 32 ABC* 46 B-G 19.3 A-D 171.0 DE 

 39 Beheira Purslane 26 C-F 20 A-F 54 A-G 21.0 ABC 194.8 CDE 

 40 Giza Sesame 46 BC 16 A-G 38 C-H* 15.7 A-D 128.8 E 

 41 Gharbiya Cotton 26 C-F 30 A-D 44 C-H* 16.8 A-D 181.2 DE 
 42 Unknown Sesame 40 B-E 14 B-G 46 B-G 20.3 A-D 252.0 B-E 

 43 Giza Sunflower 24 C-F 20 A-F* 56 A-G 19.7 A-D 350.4 B-E 

Control ------- 24 C-F 2 G 74 AB 19.9 A-D  225.4 B-E 

aPercentage data were transformed into arc sine angles before carrying out the analysis 

of variance to produce approximately constant variance. Values in a column followed 

by the same letter(s) are not significantly different (P < 0.05) according to Duncan’s 

multiple range test. An asterisk denotes a significant difference from the control. 
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Table (13): Distribution of pathogenic isolates of Macrophomina  

phaseolina from cotton based on geographic origin. 
  Total number Total number Percentage of Percentage Percentage of 
Governorate of tested of pathogenic isolates from of total pathogenic 
  isolates isolates  Governorate isolatesa isolates 

Assiut 30 15 50.00 24.39 18.99 
Daqahliya 19 14 73.68 15.45 17.72 
Minufiya 14 11 78.57 11.38 13.92 
Sharqiya 7 7 100.00 5.69 8.86 
Sohag 16 7 43.75 13.02 8.86 
Gharbiya 8 7 87.50 6.50 8.86 
Minya 8 4 50.00 6.50 5.06 
Kafr El-Sheikh 4 4 100.00 3.25 5.06 
Damietta 4 3 75.00 3.25 3.80 
Giza 7 3 42.86 5.69 3.80 
Beheira 3 2 66.67 2.44 2.53 
Unknown 2 1 50.00 1.63 1.27 
Qualyubiya 1 1 100.00 0.81 1.27 

aA total of 123 cotton isolates from different governorates were tested for pathogenicity 

on seedlings of cotton cultivar Giza 75 under greenhouse conditions in 1994, 1995, 1996 

and 1997. 
 

Table (14): Distribution of Macrophomina phaseolina isolates based on 

their effects on seedlings of cotton cultivar Giza 75 under 

greenhouse conditions. 
  Total Percentage of isolates which significantly affected a 
  number ______________________________________________________________ 
Pathogenicity of Pre- Post- Survival Plant Dry 
 test tested emergence emergence % height weight 
  isolates damping-off damping-off  (cm)  (mg/plant) 
   (%) (%) 

 1994 41 4.88 78.05 56.10 4.88 4.88 
 1995 43 4.65 55.81 30.23 2.33 2.33 
 1996 64 10.94 42.19 43.75 12.50 4.69 
 1997 41 24.39 97.56 85.37 36.59 43.90 

aThe tested isolates significantly increased pre- and postemergence damping-off, while 

they significantly decreased survival, plant height, and dry weight. Isolates No. 25 in 1994 

and No. 4 in 1995 were notable exceptions because the significantly increased plant 

height and dry weight, respectively. 

 

Effect of culture filtrates of M. phaseolina on germination of cotton 

seeds and elongation of roots 
Percentage of germinating seeds of cotton cultivar Giza 75 when they 

were subjected to culture filtrates of M. phaseolina isolates and the 
pathogenicity of these isolates on Giza 75 under greenhouse conditions were 
negatively correlated (Table 16). The simple linear regression model that 
described this relationship is shown in Fig. 2. The multiple nonlinear 
regression model that predicts pathogenicity of M. phaseolina isolates on 
cotton cultivar Giza 75 under greenhouse conditions as a function of seed 
germination and length of radical is shown in Table 17. The coefficient of 
determination (R²) of this model was 0.92 (P = 0.000), while that of the simple 
linear regression model was 0.70 (P = 0.01). 
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Table (15): Correlationa among variables used for evaluating pathogenicity of 

Macrophomina phaseolina isolates on seedlings of cotton cultivar 

Giza 75 under greenhouse conditions. 
  Variables 
 Year Variable _________________________________________ 
   2 3 4 5 

1994 1. Preemergence damping-off (%) 0.112 -0.752** 0.087 0.394** 
 2. Postemergence damping-off (%)  -0.739** -0.254 0.051 
 3. Survival (%)   0.112 -0.299 
 4. Plant height (cm)    0.651** 
 5. Dry weight (mg/plant)     

1995 1. Preemergence damping-off (%) -0.213 -0.718** -0.580** -0.056 
 2. Postemergence damping-off (%)  -0.475** 0.124 0.075 
 3. Survival (%)   0.444** 0.042 
 4. Plant height (cm)    -0.172 
 5. Dry weight (mg/plant)     

1996 1. Preemergence damping-off (%) 0.000 -0.626** -0.338** -0.135 
 2. Postemergence damping-off (%)  -0.753** -0.398** -0.057 
 3. Survival (%)   0.542** 0.168 
 4. Plant height (cm)    0.721** 

 5. Dry weight (mg/plant)     

1997 1. Preemergence damping-off (%) -0.156 -0.639** -0.563** -0.249 
 2. Postemergence damping-off (%)  -0.606** -0.476** -0.181 
 3. Survival (%)   0.810** 0.326* 
 4. Plant height (cm)    0.494** 
 5. Dry weight (mg/plant)     

aLinear correlation coefficient (r) is significant at P < 0.05 (*) or P < 0.01 (**). 
 

Table (16): Effect of filtrate of Macrophomina phaseolina isolates on 

seed germination and length of radical of cotton cultivar 

Giza 75, and pathogenicity of the isolates on this cultivar 

under greenhouse conditions. 
 Isolate Seed germination (%) Length of radical Pathogenicity 
 No. after four days (mm) after 12 days (%) 

 1 35.0 11.8 54  

 2 47.5 15.8 40  

 3 30.0 9.1 68  

 4 35.0 9.5 52  

 5 45.0 18.4 46  

 6 45.0 17.9 42  

 7 32.5 7.2 66  

 8 35.0 11.4 60  

 9 30.0 6.0 96  

 10 45.0 10.0 60  

 11 35.0 11.7 50  

 12 22.5 8.4 88  

 13 37.5 12.5 48  

 14 40.0 15.3 52  

 15 45.0 13.5 42  

 16 50.0 19.0 44  

 17 22.5 9.6 76  

 18 47.5 17.4 40  

 19 45.0 14.3 44  

 20 35.0 8.9 60  

Linear correlation coefficient (r) between seed germination and pathogenicity was -0.8351 

(P < 0.01). 

Linear correlation coefficient (r) between length of radical and pathogenicity was -0.8036 

(P < 0.01). 

 Seed germination and length of radical were highly correlated (r = 0.8059, P < 0.01). 
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Fig. 2: The relationship between percentage of germinating seeds of  

cotton cultivar Giza 75 when they were subjected to culture 

filtrates of M. phaseolina isolates and pathogenicity of these 

isolates on Giza 75 under greenhouse conditions. 
 

Table (17): Model that predicts pathogenicity (Y) of M. phaseolina 

isolates on cotton cultivar Giza 75 under greenhouse 

conditions as a function of seed germination (X1) and length 

of radical (X2). 
 
 Variable a Parameter b Standard error 
 

 Intercept 308.360119 53.790464 
 X1 -6.448572 2.278079 
 X2 -22.835173 7.851351 
 X1² 0.068323 0.063419 
 X2² 1.027071 0.354978 
 X2X1² 0.003953 0.005867 
 X1²X2² -0.000268077 0.00020504 
 R² 0.92325 c  

a Germination (X1) valid for 22.5-50.0%, length of radical (X2) for 6.0-18.4 (mm). The 

two variables were measured under the effects of filtrates of M. phaseolina isolates. 
b Intercept, X1, X1² and X2² were significant at P = 0.001, 0.0142, 0.0122, 0.0126, 

respectively. The other parameters were nonsignificant. 
c Overall regression was significant at P = 0.0000. 
 

DISCUSSION 
 

The mean percentage of fungal recovery from the samples in the 
present study showed that Fusarium spp. (35.2%) and Rhizoctonia solani 
(24.4%) were the two most dominated fungi present. Other fungi occurred at 
frequencies ranged from 3.9% to 9.6%. The dominance of Fusarium spp. and 
R. solani relative to other fungi isolated from infected cotton roots is 
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consistent with the findings of Jakob (1969) and Colyer (1988) who reported 
similar trends. 

M. phaseolina was isolated from 37.5% of the samples examined. Its 
isolation frequency (8.3%) was the fourth in rank after Fusarium spp. (35.2%), 
R. solani (24.4%), Aspergillus spp. (9.6%). It is noteworthy that the 
percentage of samples from which M. phaseolina was isolated and the 
percentage of isolation frequency of this fungus were highly correlated (r = 
0.943, P < 0.001); therefore, percentage of samples from which M. 
phaseolina is isolated is a good indicator of percentage of isolation frequency 
of this fungus from the samples. 

Significant negative and positive correlations were observed between 
the frequency of root colonies of M. phaseolina and the frequencies of root 
colonies of the other fungi. The negative correlation indicated the possibility of 
antagonism or competition between M. phaseolina and the other fungi. 
Another possibility was that colonization of cotton roots by M. phaseolina was 
favoured by environmental conditions which might not favourable for 
colonization of roots by the other fungi and vice versa. On the other hand, the 
positive correlations indicated the possibility of synergism or the possibility 
that colonization of cotton roots by M. phaseolina and fungi was favoured by 
the same environmental conditions. This results, whatever its explanation 
may have been, is in concert with the observations of other workers who 
reported positive and negative correlations between the frequencies of root-
colonization fungi of cotton (Gerik and Huisman, 1982). 

Isolation frequencies of M. phaseolina from the samples obtained 
from Minufiya, Gharbiya and Sharqiya were 2.53, 3.10 and 5.47%, 
respectively. These low levels of isolation frequency significantly increased to 
19.64% in the samples obtained from Daqahilya. This result might have 
indicated that the prevailing environmental conditions in Daqahilya were more 
favourable for colonization of cotton roots by M. phaseolina . These conditions 
might have included crop rotation (Singh et al., 1990) or physical and 
chemical edaphic factors (Roy and Bourland, 1982; Johnson and Doyle, 
1986). It is unlikely that the increase in the isolation frequency from Daqahliya 
samples was attributed to the effect of cotton cultivar because in 1994, when 
this survey was carried out, Giza 75, the only cultivar grown in Daqahilya, was 
also the predominant cultivar in Minufiya and Sharqiya. 

M. phaseolina was completely absent from the samples obtained in 
April, while it maintained almost the same level of isolation frequency over 
June, July and August. This implies that cotton roots are more subjected to 
colonization by M. phaseolina as the temperature increases. This pattern of 
colonization of cotton roost by M. phaseolina may be ascribed to the fact that 
M. phaseolina is considered as a high temperature pathogen (Dhingra and 
Sinclair, 1978). 

Samples of Giza 75 and Giza 85, used in assessing the effect of host 
genotype on isolation frequency of M. phaseolina , were deliberately chosen 
from the same governorate (Minufiya) in order to minimize the effects of 
environmental conditions which may obscure the effect of cultivar genotype. It 
is expected that such an effect would have been considerably large if samples 
of cultivars had been obtained from different governorates. In spite of taking 
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this precaution, isolation frequency of M. phaseolina from Giza 75 was not 
significantly different from that of Giza 85. This may indicate that the two 
cultivars are equally susceptible to M. phaseolina under field conditions. 

The results of the present study demonstrate that M. phaseolina of 
cotton is a seedborne pathogen. However, frequency of M. phaseolina 
recovery from seeds is affected by cultivar, isolation method, and degree of 
soil infestation with the fungus. M. phaseolina -infected seed can transmit the 
pathogen into pathogen-free soils and also increases the inoculum potential in 
the already infested soil. The findings of this study highlight the importance of 
treating seed with fungicides for obtaining pathogen-free seed. The results 
are in agreement with the previous reports which demonstrated the role of 
seedborne inoculum in the development of M. phaseolina on numerous crops 
(Dhingra and Sincalir, 1978). 

Although M. phaseolina is considered plurivorous, some reports 
suggested the presence of a general trend to host specialization among M. 
phaseolina isolates. For example, Pearson and Schwerk (1986) and Pearson 
(1987) used chlorate sensitivity to partition M. phaseolina into three 
physiologically distinct phenotypic groups. These groups were differentially 
capable of attacking different host plants. Diourte (1987) inoculated sorghum, 
groundnut, bean, and cotton with isolates from each of these hosts. There 
was a general trend to host preference for the same-host isolate. The results 
of pathogenicity tests in the present study do not substantiate these reports. 
Of the 123 isolates recovered from cotton, only 79 (64.22%) were pathogenic 
on cotton cultivar Giza 75. On the other hand, of the 66 isolates obtained from 
the other hosts, 56 (84.85%) were pathogenic on Giza 75. Pathogenicity tests 
revealed that most of the pathogenic isolates recovered from cotton were 
concentrated in the Lower Egypt governorates. Thus, of the 62 cotton isolates 
recovered from the Lower Egypt governorates, 50 (80.65%) were pathogenic 
on Giza 75. On the contrary, of the 61 cotton isolates recovered from the 
Upper Egypt governorates (Giza, Minya, Assiut and Sohag) only 29 (47.54%) 
were pathogenic on this cultivar. At this point, the question that may arise is 
why most of the Lower Egypt population of cotton isolates was pathogenic on 
Giza 75?. The cotton isolates used in the pathogenicity tests were collected 
over a four-year period from 1994 through 1997. During this period, Giza 75 
was the predominant cultivar in the lower Egypt governorates. Therefore, it 
seems reasonable to assume that the majority of the isolates recovered from 
this region were well adapted to parasitize Giza 75 compared to the Upper 
Egypt isolates which were adapted to parasitize the predominant cultivars in 
the Upper Egypt region. In summary, the results of the pathogenicity tests 
suggest the lack of host specialization among M. phaseolina isolates from 
different hosts when they parasitize cotton; however, cotton isolates may 
exhibit a degree of specialization on paratsitizing cotton cultivars. 

Significant negative correlations were observed between the variables 
used in assessing pathogenicity of the isolates (pre- and postemergence 
damping-off) and the variables used in assessing vigor of seedlings (plant 
height and dry weight). These correlations imply that the higher the disease 
pressure during the pre- and postemergence stages, the less vigorous the 
surviving seedlings would be. That is, even the seedlings which survived pre- 
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and postemergence damping-off suffered from a subtle weakness which 
reduced both plant height and dry weight. Evidently, such seedlings would 
develop into unthrifty and less productive plants (Watkins, 1981; Minton and 
Garber, 1983). This interpretation holds true for the significant positive 
correlations between survival and each of plant height and dry weight. 

The toxic effects of culture filtrates of M. phaseolina isolates on plant 
tissues are well documented in the literature (Mathur, 1968; Chan and 
Sackston, 1973; Rai and Singh, 1973; Dhingra and Sinclair, 1974; Abd-El-
Gawad, 1977; Maklad, 1978; Shaarawy, 1980; Hassanain, 1985; El-
Baroughy, 1990; Kuti et al., 1995); however, the reports which correlate 
between these toxic effects and pathogenicity of isolates are rare (Rai and 
Singh, 1973; El-Barougy, 1990). Moreover, the reports which exploit such a 
correlation as a biochemical tool for predicting pathogenicity of isolates are 
completely lacking in the literature. In this study, a computerized program was 
used to develop two regression models that predicted pathogenicity of M. 
phaseolina isolates as a function of seed germination and length of radical 
after the exposure of seeds to the effects of toxins secreted by the tested 
isolates. The first model was simple and linear. It accounts for 0.70 of the 
variation in pathogenicity of the isolates. The second model was multiple and 
nonlinear. It accounts for 0.92 of the variation in pathogenicity of the isolates. 
The superiority of the second model was clear; however, its application took 
12 days, while the application of the first model took only four days. Any of 
these two models could be sued as a rapid and preliminary screening tool for 
evaluating pathogenicity of the isolates. However, one should keep in mind 
that the use of these models is a complementary and not an alternative 
method to the greenhouse test. Evidently, the use of these models would 
considerably reduce the number of isolates tested under greenhouse 
conditions. 
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 القطن دراسات مرضية على فطر الماكروفومينا فاسيولينا المعزول من
،  2، ر ىىاد محمىىود يوسىى  2، أحمىىد محمىىد محاىىوذ ال ىىا لى 1ادى علىىىهىىعلىىى ع ىىد ال

 1معوض راذ عمر 
 مصر. –الايزة  –مركز ال حوث الزراعية  –معهد  حوث أمراض الن اتات  1

 مصر. -القاهرة  -معة األزهر اا -لية الزراعة ك -قسم ال نات الزراعى . 2
عينة من بادرات القطن الميتة أو الجذور المصابة بالعفن لنباتات بالغة ، وذلك من مناطق  88جمعت  

 %37.5وفومينا من ( عزل الفطر الماكر1مختلفة منزرعة قطناً. أظهر العزل من هذه العينات النتائج التالية: )
عد بوهو بذلك يحتل المرتبة الرابعة من حيث تكرار العزل  %8.3من العينات بتكرار عزل وصل إلى 

وجب ( وجد إرتباط م2(. )%9.6( واألسبرجلس )%24.2( والريزوكتونيا سوالنى )%35.2الفيوزاريوم )
زل هذا لتكرار ع مئويةعالى المعنوية بين النسبة المئوية للعينات التى يعزل منها فطر الماكروفومينا والنسبة ال

شر ر ، هى مؤالفط ذه العينات ، بحيث يمكن القول بأن النسبة المئوية للعينات التى يعزل منها هذاالفطر من ه
دت العديد من ( وج3جيد يمكن إستعماله للتنبؤ بالنسبة المئوية لتكرار عزل هذا الفطر من هذه العينات. )

 الفطريات ر عزلمن الجذور وتكرا تباطات المعنوية الموجبة والسالبة بين تكرار عزل فطر الماكروفوميناراال
 لف تكرارذ لم يخت( إن تكرار عزل فطر الماكروفومينا من الجذور لم يتخذ نمطاً جغرافياً محدداً إ4األخرى. )

( رق الدلتاية )شالعزل من كل من محافظتى المنوفية والغربية )وسط الدلتا( عن تكرار العزل من محافظة الشرق
( 5) قهلية.رق الدلتا بين محافظتى الشرقية والدشى تكرار العزل داخل أقليم ، فى حين وجد فرق معنوى ف

فس نعلى  إختفى فطر الماكروفومينا من العينات التى تم الحصول عليها خالل شهر أبريل ، فى حين حافظ
 زل الفطر( لم يكن هناك فرق معنوى فى تكرار ع6مستوى تكرار العزل من عينات يونية ويوليو وأغسطس. )

ويان ، مما قد يدل على أن الصنفين متسا 85وتكرار عزله من جذور صنف جيزة  75من جذور صنف جيزة 
ر العزل تكرا من حيث القابلية لإلصابة بهذا الفطر تحت ظروف الحقل. أمكن عزل الفطر من البذرة ، إال أن

مو بها تى تنرى فى التربة الأختلف بإختالف الصنف المستعمل فى العزل وطريقة العزل ومستوى اللقاح الفط
روف ظتحت  75إختبارات للقدرة المرضية على صنف جيزة  4النباتات التى أخذت منها البذرة. أجريت 

 189وذلك بإستعمال عينات عشوائية أشتملت على  1997و  1996،  1995،  1994الصوبة فى سنوات 
 123إلى  ت لعزالت القطن التى وصل عددهاعائل محتلف. كانت السيادة فى هذه العينا 16عزلة للفطر من 

 16لى إ 1من إجمالى العزالت( ، أما عزالت العوائل األخرى فقد تراوح عددها مابين  %65.08عزلة )
نسبة  ( إن1)عزلة. أظهر تحليل البيانات المتحصل عليها من إختبارات القدرة المرضية النتائج التالية: 

 عزلة( كانت ممرضة على صنف 123الحصول عليها من القطن ) من إجمالى العزالت التى تم 64.22%
الت من إجمالى العز %84.85، فى حين إرتفعت نسبة العزالت الممرضة على نفس الصنف إلى  75جيزة 

فى  ( تركزت معظم عزالت القطن الممرضة2عزلة(. ) 66التى تم الحصول عليها من العوائل األخرى )
سبة غزلة قطن أمكن الحصول عليها من هذا األقليم ، وصلت ن 62بين محافظات الوجه البحرى ، فمن 

فى حين أن نسبة العزالت الممرضة على نفس  %80.65إلى  75العزالت الممرضة على صنف جيزة 
ه عزلة قطن أمكن الحصول عليها من محافظات الوج 61وذلك من إجمالى  %47.54الصنف إنخفضت إلى 

لنسبة المئوية ا( فى جميع إختبارات القدرة المرضية ، كانت 3وهاج وأسيوط(. )القبلى )الجيزة ، المنيا ، س
مرضة ت المالبادرات فوق سطح التربة أعلى بكثير من نسبة العزالظهور  للعزالت الممرضة فى مرحلة مابعد

 بادرات أوول الفى مرحلة ماقبل ظهور البادرات فوق سطح التربة ، أو نسبة العزالت التى قللت معنوياً من ط
سبة لعزالت )نل( وجدت إرتباطات معنوية سالبة مابيم المتغيرات التى تقيس القدرة المرضية 4وزنها الجاف )

ى قيد لباقية علادرات البادرات الميتة قبل وبعد ظهور البادرات فوق سطح التربة( ، وتلك التى تقيس قوة نمو البا
ذجى لى نموبإستعمال برنامج خاض للحاسب اآللى التوصل إالحياة )إرتفاع البادرات ووزنها الجاف. أمكن 

موذج ل( فى النمستق إنحدار للتنبؤ بالقدرة المرضية للعزالت )متغير تابع( بمعلومية نسبة إنبات البذرة )متغير
رة عريض البذتبعد  األول ، أو نسبة إنبات البذرة مع طول الجذير )متغيران مستقالن( فى النوذج الثانى ، وذلك

ال كن بإستعمقد أمولتأثير السموم المفرزة من العزالت المختبرة. نموذج االنحدار األول كان خطياً وبسيطاً ، 
كان  وذج الثانى فقدمن إجمالى التباين فى القدرة المرضية للعزالت ، أما النم %70هذا النموذج التنبؤ بحوالى 

مرضية للعزالت. من إجمالى التباين فى القدرة ال %92غير خطى ومتعدد ، وقد أمكن بإستعماله التنبؤ بحوالى 
ً  12 ستغرقمن الواضح أن النموذج الثانى يتفوق على األول من حيث القدرة التنبؤية ، إال أن تطبيقه ي فى  يوما

 . أيام 4وإن كانت قدرته التنبئوية أقل ، إال أن تطبيقه اليستغرق سوى  األولحين أن النوذج 


