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  Abstract 
This study was conducted in both laboratories of plant pathology and 

tissue  culture in College of Agricultural Studies, Sudan University Science 

and Technology 

Nine cultivars of Sorghum bicolor collected from Gadarif area were 

tested for the presence of seed borne fungi.  

The cultivars were Mugudahmer, Wadahmed, Wadakar. 

Arfaagadamac, Hageen, Tetron, Dabar, Fatarita and Tabet. 

Seed health testing included dry inspection in which the seeds were divided 

into healthy, broken and infected. 

Seeds were germinated on moistened medical cotton in sterilized 

plastic petridishes  and as well seeds were plated on moistened filter paper 

and incubated at 25
o
 C . Seven fungi were isulated,purified and identified . 

These were; Drechslera spicifer, Macrophomina phaseolina, Fusarum 

oxysporum, Penicillum digitatum, Spergillus flavus,Aspergillus niger, 

Rhizopus nigricans. 

Pathogenicity test was carried out for four fungi these were Drechslera 

spicifer, Macrophomina phaseolina, Fusarum oxysporum, Penicillum 

digitatum. 

The results revealed that the symptoms produced from artificial 

inculcations were seed rot bre-and post- emergence damping off as well leaf 

spots.  

The fungi Macrophomina phaseolina, recorded the highest incidence 

26.6% in cultivars Wad ahmed and the least incidence 6.6% in cultivars 
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Hageen. Wad ahmed and Arfaagamac the highest bos- emergence damping 

off was 40% in cultivar Daber and the least incidence 20% in cultivars Wad 

ahmed. Wad akar and Arfaa gadamac. 

For symptoms development the highest Arfaa gadamac 26.6% and the 

least incidence was 6.6% in cultivars Daber and Fatarita. 

For Drechslera spicifer, the highest incidence for seed rot and pre- 

emergence damping off was 33.3% for Wad akar arfaaga gadmac and the 

least incidence in cultivars Daber  

For symptoms development the highest incidence was 20% in Wad 

ahmed, Arfaagadamac Fatarata, Tabet and the least incidence was 6.6% in 

cultivar Daber. 

For Fusarum oxysporum the highest pre emergence damping off  

was33.3% in cultivars Tabet, Tetron, Hageen, Wadahmed and Arfaa gadamac   

And the least was 13.3% in cultivar Daber The highest post emergence 

damping off was 40 in Daber and the least incdence13.3% in cultivars Mugud 

ahmer, Hageenand Daber. For symptoms development the highest in cultivars 

Wad Ahmed 33.3% and the least mdence was 13.3% in cultivars Daber 

Hageen and Nugud ahmer. 
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For Penicillum digitatum the highest of seed rot 40 in cultivars Arfaa 

gadmac, Tetron and the least incidence was 20% in Hageen Wad Ahmed 

Fatarita the percentage of post emergence damping off was 26.6% in Wad 

Ahmed Fatarita Hageen and the least 6.6% in Arfaa gadamac and Tetron. 

For symptoms development the gighest in Tetron 33.3% and the lest 

incidence was 6.6% in cultivars Fatarita. 



XII 
 

 ملخص البحث

ISTA6622

66151

needle 

Derchslera spicifer , Penicillum digitatum , Macrophomina phaseolina, 

Rhizopus nigricanus , Asperigllus nigur, Fusarum oxyporum & Asperigllus  

flavus 

  Phathogenicity  

 

Derchslera spicifer, Penicillum digitatum, Macrophomina phaseolina&         

Fusarum oxyporum . 

61



XIII 
 

Macrophomina phaseolina

5262

262

0454

5262

262

Derchslera spicifer

3363

262

046363

54

262

Penicillum digitatum

04

54

5262

262

33636363



XIV 
 

 Fusarum oxyporum

3363

6363

046363

33636363



1 
 

 

CHAPTER ONE 

INTRODUCTION 

1.1Defination:-  

     Sorghum bicolor L., is a cereal crop that belongs to the family Poaceae, 

previously known as Graminae. Cereal crop represent half the total area 

cultivated all over the world. They are sources of carbohydrates important for 

both humans and animals. 

The indigenous home of Sorghum is the Sudan and Ethiopia. Sorghum 

is the oldest crop for feeding humans and animals and the centers of 

cultivation are Africa and Asia. But, in the United States of America it is 

sown as a fodder for animal feeding (Skerman and Riveros, 1990). 

 The total area cultivated by sorghum all over the world is 106 million 

feddans. The five top countries wise area are India, Sudan, USA, Nigeria and 

China. The areas under cultivation in these countries represent 66% of the 

total world areas cultivated by sorghum. Sorghum comes in the fifth rank of 

cereal crops area and production wise after wheat, rice, maize and barley 

(Simmond, 1979). 

  In the Sudan sorghum is produced mainly in rain – fed agriculture. Vast 

acreage are cultivated in mechanized crop production Schemes is Gadarif, 

6302 ton/feddan , Damazin 1945 ton /feddan (Blue Nile State) and both 

Kordofan 1548 ton/feddan  and Darfur States 650 ton/feddan. The crop is also 

grown in irrigated schemes of Gezira 483.649 ton/feddan and Rahad 109.419 

ton/feddan as an important crop in rotation. 

In the traditional rainfed Smalls, Sorghum is cultivated in Kordofan, 

Darfur 800 ton/feddan, White Nile 120.408 ton/feddan, Butana and Blue Nile. 

It is produced mechanically by rains in Gadarif areas 6302 ton/feddan, 
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Rosairis 1945 ton/feddan, Hbeela, Kosti 120.408 ton/feddan, Daleng2000 ton 

and upper Nile. (Ministry of agriculture and forestry, MAF, 2012) 

In Sudan the common name of sorghum is Aish which means life. It 

represents the most important food for most of the population. It also 

represents the biggest crop contribuebing in the national gross production. 

There are several cultivars of the crop. These are Feterita, Mayo, Daber, 

Hageen and Tabet. The crop is considered as one of the pillars of food 

security politically and socially. (Khatab et al 2000). 

Sorghum is grown in all types of soils except sandy and high saline 

soils. Yet , the crop is tolerant to moderate salinity.  

1.2 Chemical composition of grain:- 

There are  noticeable differences in the chemical composition of the 

different types of grain sorghum and this normal table shows the average 

analysis of these grains moisture soluble  9.5 , carbohydrate 17.0 , protein 

31.0 , fat 3.3 , fiber or 1.5, ore similar to grain sorghum in grain chemical 

composition not that grain sorghum contain a slightly higher proportion of 

protein and less fat compared pills.  

1.3 Uses of sorghum:- 

 Most important of these uses:- 

 - Food for human being directly used as many third world countries as grain 

sources in human nutrition. 

- Feed for the animals in the form of green or dry fodder takes different 

forms: pills, silage, pasture. 

- Industrial uses include the extraction of many products such as starch, oil, 

alcohol, sugar and sugary juices. (Khatab et al 2000). 



3 
 

1.4 Objectives of this study:- 

1/ To determine seed borne pathogens and contaminants in the seeds of nine 

cultivars of Sorghum. These are Mugud ahmer, Wad ahmed, Akar, Arfaa 

gadamic, Hageen, Tetron, Daber, Feterita, Tabet in Gadarif area. 

2/ To determine the pathogenic propensities of the most prevalent pathogens 

isolated from seeds. 
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CHAPTER TOW 

LITERATURE REVIEW 

2.1 Distribution  

Sorghum bicolor (L) crop is subject to attack by several insects mainly stem 

borers, Antad and desert locust. Birds may cause drastic damage on the crop 

when out breaks occur. The parasitic flowering plant, striga (Buda). Is now 

gaining more importance as the damage is increasing annually. (Khatab et al 

2000). 

      As far as diseases are concerned smuts are the most dominant.other 

diseases are leaf spotting agents. Among these are Drechslera species such as 

Drechslera hawaiiensis, D. spacifer, D. tostrata, D. tetramera etc... And 

colletotrichum spp. Such as C. lindemuthianum, C. Dematium C. graminicola. 

As well as Alternaria tenuis, A. allernata, Root rot fungi such as 

Macrophomina phaseolina, Fusarium moniliforme, F. solani and 

F.semitectum. (Richardson 1979). 

     The origin of the crop is Ethiopia and has spreaded to other parts of 

Africa, south East Asia, India, Australia and United states (Skerman and 

Riveros, 1990).The crop is cultivated to varying extent in almost all tropical 

and sub – tropical areas of the world (Tarr, 1962).Sorghum has spread over 

much of the old sorghum growing world, being found in India and china 

(Mann et al., 1983). 

2.2 Botany description:- 

     Sorghum is a coarse grass. The stems are erect and solid and grow in 

height from 2 – 15 feet. There is a lateral bud at each node on alternate 

arrangement. There is a tendency in some varieties, for the lateral buds at the 

lower most nodes to develop into tillers. If plants are dense, these tillers are 
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suppressed or never begin develope. The length of the internodes determines 

the height of the plant. Sorghum leaves are shaped and leaves   insroll during 

periods of drought, contributes to the drought resistance of the species. The 

inflorescence of sorghum is a panicle, usually called the head. The head is 

compact except in Sudan grass. Broomcorn and few sorgos. There are many 

primary branches that bear paired ellipsoidal spikelets. There are two florets 

in the sessile or fertile spikelet, the lower is sterile and the upper is fertile. 

Sorghum is generally self – pollinated, but there is no barrier to cross 

fertilization, when varieties are grown adjacent to one another. Cross 

fertilization, of about 6% is common by atmospheric condition.  pollination 

cross is higher in Sudan grass than in grain sorghum. Sorgo fodder usually 

contains less than 20% by weight Average yield of green fodder of sorgo 

varieties, vary from 6 – 25 tons per acre, and the lower yield being made by 

early maturing varieties. (Quinby and Karper, 1981). 

2.3 Importance of sorghum in the Sudan:- 

Sorghum and food security: 

     The most definition of food security is access by all people of all times 

to enough and appropriate food to provide the energy and nutrients needed to 

maintain active and healthy life ( Barret, 1999 ). According to the definition 

and by many virtues, sorghum has been the main pillar of food security in the 

Sudan. Sorghum is a strategic crop as it is the staple food for the majority of 

the population. It is consumed in almost all regions by almost all income 

groups and all population segments.  

      It is complemented by millet in Western Sudan, cassava in Southern 

Sudan, and wheat in Central, Eastern and Northern Sudan. Sorghum account 

to 65 percent of the total cereals for consumption followed by wheat and 

millet, In1995 it constituted about 72 percent (Ministry of agriculture and 

forestry, MAF, 1996). 
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      The annual national sorghum consumption is about 3 million ton. It is 

mainly consumed in the form of porridge and kisra, a pancake which is 

dipped into a highly flavored meat or vegetables stew as well. It is featured in 

some of the traditional dishes of the Sudan and used in making some drinks 

including sorghum beer . ( Brandt, et al., 1987), estimated its rural and urban 

annual per capita consumption as 124 – 141 kilograms. 

      According to Hassan (1988), sorghum consumption has been increasing 

during 1980 since the drought of 1984 /1985 due to the sharp decrease in 

production of millet, the close substitute of Sorghum , the drought displaced 

population settled in their new home and shifted to consume sorghum at the 

expense of millet . Sorghum consumption was still stimulated by the in flux 

of refugees from neighboring countries. 

2.4 The significance of sorghum in the Sudan:- 

       Sorghum serves as a staple, food security, import substitute, cash and 

export crop as well as livestock forage and grain feed. With the exception of 

the drought period (1984_ 1985), Sudan is a sorghum surplus country. Sudan 

ranks the first in the world in area and grain consumption but number five 

after China, India, USA and Nigeria in sorghum production. This is despite 

the fact of the very low average sorghum yield in Sudan of 218 kg/ feddan 

compared with the range of 1211 to 1661 kg/ feddan in world leading 

producing countries and the world average of 578 Kg/ feddan by the end of 

the 1980 (Mahmoud 1994). 

Sorghum is the most important cereal world wide crop used as a stock 

feed in the developed world while in developing countries, such as the Sudan, 

it is the nutritional back borne of the country. In the Sudan, there is no 

stronger indictor of Sorghums importance than its popular name aish, which 

means life. This upward trend continued through the 1990ś. Sudan had a 

bumper harvest of 3.6 million metric tons in 1994/95 which considerably 
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improved the food security in the country. In 1995/96 the production was 32 

percent more than the past season , which decreaced  level of food aid and 

increased self sufficiency (FAO WFP, 1995).  

In 1995/96, the total sorghum production declined to 2.5 million metric tons 

compared to season 1994/95 whereas the area decreased from 15.3 to 12 

million feddans due to weak preparatory measures at the beginning of the 

season. In 1996/97 the area increased  to 15.6 million and the production 

jumped to 4.2 million metric tones. However, in 1997/98 the area decreased 

to 12.6 million feddan and the production to 2.9 million tones (Ministry of 

Agriculture and Forestry, 1996: IMF 1999). 

  After bummer harvest of 4.8 million tones in 1998/99 with an area of 

15 million feddan, sorghum production fell below average in 1999/2000 to 

2.3 million tones out of an area of 11 million feddans (FAO WFP, 2000). 

This is mainly due to farmer's response to the prevailing low pieces and their 

shifting to more lucrative cash crops like sesame in addition to high incidence 

of pests mainly birds which reduced yields tangibly (FAO WFP, 2000). The 

situation worsend to 10.8 million feddans producing about 2.7 million tones, 

due to late rains, prolonged dry spells and localized droughts. 

2.5 Adaptation:- 

      Since sorghum is quite resistant to drought, the species grown mostly in 

areas where rain fall is insufficient for corn production, sorghum responds 

well to irrigation and the crop is well adapted to regions of limited rain fall 

with an average of 17 – 25 inches per annum. The most favorable mean 

temperature for growth is about 80 of the minimum temperature is 60f. 

Sorghum is a short – day plant but most of our forage varieties are relatively 

insensitive to photo – period. Sorghum is produced successfully on all types 

of soil, growth being dependent upon relative fertility and soil moisture 
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supply. It is more tolerant to alkaline soils than most cultivated crops (Quinby 

and Karper, 1981). 

Sorghum is often grown in areas with relatively low rainfall, high 

temperatures and saline soils (Netondo et al. 2004). Tolerance to salinity is 

variable among crops (Sanogo 2004). Plant responses to salinity stress depend 

upon various factors, such as the duration and degree of the stress and growth 

stage (Triky-Dotan et al. 2005). Most agronomical crops do not function well 

at a salinity level of 5 dS m-1 or higher (Mass 1986). Sorghum's ability to be 

productive in comparison with other cereals in saline and drought-prone 

environments has been attributed to several different morphological and 

physiological traits (Smirnoff, 1998). 

2.6 Seed – borne fungi of Sorghum bicolor:- 

    The following micro – organisms were reported to be seed borne on 

sorghum bicolor. These are Alternaria spp., Curvularia lunata, C. spicifer, 

Drechlera spp., D. longirotrata, Fusarium moniliforme,  

Sphacelotheca curenta, S. reliana, Aspergillus niger, Penicillium spp., Phoma 

sorghina, (Richardson 1979). Abd Allah and Alhag (1974) isolated the 

following fungi from sorghum grain, Curvularia spp., Aspergillus spp and 

Aspergillus niger. 

In a survey 43 species of seed borne fungi were isolated of which 9 are 

new host records and 18 new records for the Sudan (EL- shafei, and 

Webster1982). 

      Fahim et al, (1984 - 86) reported that the Blotter methods proved to be 

the best substrate for isolating internally and extermally seed – borne fungi . 

On other hand four sorghum cultivars yielded  20 fungal species most of these 

reduced germination and the most frequent were, Fusarium oxysporium, 

Curvularia geniculata, Alternaria alternate, Aspergillus spp, were the most 
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inhibitory to seed germination Kkhairmar and Gambhir (1984). Bhale and 

Khare (1984), reported that among 26 fungi are  associated with sorghum 

seed  Curvularia lunata and Fusarium moniliforme were dominat.  

     Abdullah and Kadhum(1987) reported that nine sorghum cultivars were 

associated with 38 species of fungi belonging to 22 genera. Alternaria 

alternata, Curvularia lunata, Drechslera spicifer and F.moniliforme, 

Aspergillus niger and A. flavus were detected using the blotter method. 

From 29 – 92% of sorghum seed infected with fungi germination percentage 

ranged from 12 – 85.6%. Singh et al (1990) reported that stored sorghum seed 

in India were infected by Curvularia lunata and F.moniliforme. 

     Bandyopadhyay et al (1990) reported that Fusarium spp, Curvularia 

spp, and Alternaria spp which cause sorghum grain mold were monitored 

over rainy season. 

     Chavan and Raut (1990) reported that from 5 sorghum cultivars 

inocubated on moist blotters the following fungi were identified.  Alternaria 

alternata, Claosporium spp, Drechslera halodes, F.moniliforme, Curvularia 

lunata and Phoma sorghina, A.altrnata, and Drechslera halodes were more 

common on glumes than seeds. 

Osman et al, (1990) reported the following fungi in 4 cultivars of srghum.  

Fusarium spp., Drechslera spp., Alternaria spp. and Aspergillus spp. 

      Adiver and Anahosur(1996 – 1998) reported that samples tested by the 

Blotter method revealed the presence of Curvulria lunata. 

 In India Rajni and Gupta (1996) reported the presence of Fusarium spp., 

Curvularia spp., Alternaria spp., Cladosporium spp., Phoma spp. and 

Asperillus spp. 
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     Seed – borne fungi of 130 samples of rice, sorghum maize and 

cowpeas collected from different regions of Ghana were investigated using 

standard seed health testing methods. 

A number of fungi were found associated with discoloration, spots and 

strips observed on the seeds. Zuwahu, and Akueshi (1992), recorded 14 fungi 

isolated from the seeds. Aspergillus flavus and Pencillium citrinum were the 

most frequent causals of seed discoloration and reduced germinability. They 

were associated with infection with other fungi in Nigeria. Somani et as(1993) 

from India reported Curvularia lunata and F.moniliforme as casuals of black 

and pink discoloration of seeds. 

2.7 Aspergillus flavus: 

      Aspergillus flavus is acommon mold in the environment, and can cause 

storage problems in stored grains. It can also be a human pathogen, associated 

with Aspergillosis of the lungs and sometimes causing corneal, otomycotic, 

and nasoorbital infection. Many strain produce significant quantities of 

aflatoxin, a carcinogenic and a cutely toxic compound. A.flavus spores are 

allergenic Klich MA. (2007). 

      A flavus growth is a yellow – green mold in culture. Like other 

Aspergillus species, it produces a distinctive conidiophore composed of a long 

stalk supporting an inflated vesicle. Conidiogenous cells on the vesicle 

produce the conidia. Many strains of A. flavus exhibit agreenish fluorescence 

under Ulv light that is correlated with levels of aflatoxin production. Agrios 

1997). 

 A flavus is particularly common on corn and peanuts and is one of 

several species of mold known to produce aflatoxin, which can cause acute 

hepatistis, immunosupperssion, and hepatocellular carcinoma. Despite rarely 
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occurring in indoor environments, it hass been isolated in water damaged 

carpets and other water – damaged building materials. 

The absence of any regulation of screening for the fungs in countries that also 

have a high prevalence of viral hepatistis highly  creasesin the risk of 

hepatocellular carcinoma. 

To protect tree nuts and sorghum plants that are affected by A. flavus 

scientists of the Agricultural research service found that treating these plant 

with the yeast pichia anomala reduced the growth of A. flavus. The study 

showed that treating pistachio trees with p. anomala inhibited the growth of A. 

flavus up to 97% when compared to untreated trees. The yeast successfully 

competes with A. flavus for space and nutrients, ultimately limiting the 

growth of A. flavus. Agrios 1997). 

2.8 Drechslera spicifer: 

    Conidiaphores of Drechsler spicifer are solitary or in small group 

straightly or flexuous sometimes geniculate, pale to mid brown or oliraceous 

brown, up boom long, 4- 8μ thick. 

Conidia usually curyed, naricular fusiformes or oblclavate, Occasionally 

almost cylindrical pale to mid golden brown, smooth, 16-14 pseudosedtate, 

63-153 (109) × 14-22 (17)μ, hilum minute often protruding slightly, papillate. 

Conidia formed on glumes and in culture on wheat straw under near. N. u. v. 

light are as arule larger and darker than those formed on leaf spots. 

    On leaves, leaf sheaths and glumes of sorghum D spicifer is cause of 

brown spot disease, cosmopolitan, leaf spots, when small brown or purplish 

brown, later plate in the center with to dark brown margin. (Richardson, 

1997). 
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2.9Fusarium oxysporum: 

      The species develops, reddish brown to beige discoloration on potato 

sucrose agar with a relatively flat, hairy (stranded) aerial mycelium, with 

formation of micro conidia it becomes powdery micro conidia, from phialides 

either lateral or on short branches, are oval to cylindrical, pointed at one end, 

occasionally slightly curved, 7- 14 × 3- 2-44. Booth (1971). 

Macro Conidia resemble the martiella type and are formed from aslimy 

piomotal layer or from small scattered sporodochia. They are generally 3-5 

septate falcate, pedicellate and broader in the upper third, 20-55 × 4.5μ 

chlamudospores are terminal and intercalary, spherical to oval; sclerotia 

formed sparsely, cream to pale brown. (Booth (1971). 

     The Fusarium is one of the most important fungi that attack a wide 

host range nearly all crops. This fungus causes disease symptoms such as root 

rot, damping- off, crownot and seedling blight. Richadson 1979). 

2.10 Asperillus niger: 

Asperillus niger is one of the most common species of the genus 

Aspergillus. It causes a disease called black mold on certain fruits and seeds 

and is a common contaminant of food. 

It is ubiquitous in soil and  black colonies can be fused with those of 

Sachybotrys species of which have also been called black mould. 

Some strain of A. niger have been reported to produce potent mycotoxins 

called ochratoxins. Commonly foud as saprophyte growing on dead leaves 

stored grain, compost piles, and other decaying vegetation. Agrios (1997). 
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2.11 Pathogenicity: 

     Aspergillus niger causes black mold, infection of seedlings by A. niger 

can become systemic, manifesting only when conditions are conducive. 

A. niger causes a common post harvest disease of stored grains, in which the 

black conidia can be observed between the scales the scales of the bulb in 

onions. Agrios 1997). 

2.12 Rhizopus nigricans: 

     The mycelium of the fungus produces long, aerial sporangiophores at 

the tips of which black spherical sporangia develop .The sporangia contain 

thousands of spherical sporangiospores.When the mycelium grows on a 

surface, it produces stolons, i.e., hyphae that arch over the surface and at the 

next point of contact with the surface produce both root-like hyphae, called 

rhizoids, which grow toward the surface, and aerial sporangiophores bearing 

sporangia. From each point of contact more stolons are produced in all 

directions. Adjacent hyphae produce short branches called progametangia, 

which grow towards one another. When they come in contact, the tip of each 

hypha is separated from the progamentangium by a cross wall. The terminal 

cells are gametangia. This fuse and their nuclei pair. The cell formed by the 

fusion enlarges and develops a thick, black, and warty cell wall. 

This sexually produced spore is called a zygospore and it is the 

overwintering or resting stage of the fungus. When it germinates it produces a 

sporangiophore bearing a sporangium full of sporangiospores. Agrios 1997). 

2.13 Penicillium digitatum: 

    The various species of Penicillium cause the blue mold rots and the 

green mold rots, also known as Penicillium rots. They are the most common 

and usually the most destructive of all are postharvest diseases, affecting most 



14 
 

kinds of fruits and vegetables (Figs. 11-125B and 11-125E). On some fruits, 

such as citrus, some infections may take place in the field, but blue molds or 

green molds are essentially postharvest diseases and often account for up to 

90% of decay in transit, in storage, and in the market. Penicilliumsp enters 

tissues through wounds. However, it can spread from infected fruit in contact 

with healthy ones through the uninjured skin. 

    Penicillium rots at first appear as soft, watery, slightly discolored spots 

of varying sizes and on any part of the fruit. The spots are rather shallow at 

first but quickly become deeper. At room temperature most or all of the fruit 

decays in just  few days. Soon a white mold begins to grow on the surface of 

the fruit, near the center of the spot, and starts producing spores. The 

sporulating area has a bluish-green, or olive-green color and is usually 

surrounded by white mycelium and a band of water-soaked tissue. The fungus 

develops  spots of any size as long as the air is moist and warm. In cool, dry 

air, surface mold is rare, even when the fruits are totally decayed. Decaying 

fruit has a musty odor. Under dry conditions it may shrink and become 

mummified. Under moist conditions, secondary fungi and yeasts also enter 

the fruit, which is then reduced to a wet, soft mass. 

     In addition to the losses caused by the rotting of fruits and vegetables 

by Penicillium, the fungus also produces several mycotoxins, such as patulin, 

in the affected products, which contaminate juices and sauces made from 

healthy and partly rotten fruits. Agrios 1997). 

2.14 Macrophomina phaseolina  

      (Tassi) Goid. Causes charcoal rot disease on more than 500 plant 

species throughout the world (Srivastava et al., 2001). The disease has caused 

economically important losses on oilseed plants, especially on bean 

(Phaseolus vulgaris L.), corn (Zea mays L.), cotton (Gossypium herbaceum 

L.), sesame (Sesamum indicum L.), and sorghum (Sorghum bicolor L.] 
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Moench), soybean (Glycine max L.), and sunflower (Helianthus annuus L.). 

Macrophomina phaseolina is the main fungal pathogen affecting sunflower in 

Egypt (Purkayastha et al., 2006). Estimates of yield reduction due to charcoal 

rot in the USA were 1.98, 0.28, and 0.49 million metric tones in 2003, 2004, 

and 2005, respectively. Differences in soybean yield suppression due to 

charcoal rot among years are due to differences in the environment with yield 

suppression due to this disease increasing with drought (Wrather and 

Koenning, 2006). Although only one species is recognized within the genus 

Macrophomina, great variability in morphology and pathogenicity was 

recognized among isolates from different hosts (Fernandez et al., 2006). 

Subdivisions of this mono specific genus are often based on virulence to a 

particular set of differential host cultivars that vary in disease resistance. 

Although useful in phytopathology, these tests bear inherent problems 

including dependence on different host cultivars, influence of numerous 

variables such as cropping systems, tillage practices, temperature, irrigation, 

and drought stress (Kendig etal., 2000; Mayek-Pérez et al., 2002; Amusa et 

al., 2007; Wrather et al., 2008). 

Charcoal rot is a major disease problem under drought and saline 

conditions (Diourt et al. 1995). The effects of salt on plant disease may result 

from its effect on one or more of biotic components involved in the disease 

namely the pathogen, the host, microbial activity in soils, or abiotic 

components of soil (Triky-Dotan et al. 2005). Water potentials from -1.2 to -

1.5 MPa have been shown to increase predisposition to root rot pathogens. 

Edmunds (1964) found that charcoal rot was severe in sorghums plants when 

inoculated near maturity at temperatures of 35-40°C and 25% available soil 

moisture. Water stress can predispose the plant to M. phaseolina whenever 

the defense mechanism of the plant is impaired (Waller 1986). 
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CHAPTER THREE 

MATERIAL AND METHODS 

3.1 Collection of the sample: 

    Nine seed samples of Sorghum bicolor L., were obtained from the Gadarif 

area.These were Mugud ahmer, Wad ahmed, Akar, Arfagdmic, Hageen, 

Tetron, Daber, Feterita and Tabet. 

     Seed samples were drawn according to international standards for seed 

testing association (ISTA, 1966). They were collected in paper bags and 

transferred to the laboratory for further investions, and stored at 5C
o
 in the 

refrigerator. 

3.2 Dry seed inspection: 

     Two hundred (200) seeds of each seed sample were examined under 

stereoscopicbinocular microscope (25-40 x) and by magnified lens according 

to the international seed testing association (ISTA Rules, 1966). The samples 

were examined for impurities, plant debris, sclerotia, and galls and also for 

discoloration and malformation. 

3.3 Incubation procedures:  

     The seed  samples were tested by the standard blotter and agar plant 

method for detection of seed borne fungi as described by ISTA . Normal and 

discolored seeds were tested separately for seed borne Fungi. 

3.4The Blotter and cotton Method: Non-pertreated seed. 

      The seed were tested by the standard blotter method according to ISTA 

Roles. 

Two hundred unt reated seeds from each sample were plated in sterilized 

glass petri dishes (9 cm diameter) 15 seeds in each dish on the top of three 

layers of sterilized moistened filter paper and cotton . 

Seeds were plated at equidistant distances. The plates were then incubated at 

28 C
o
 for 7 days under alternating cycles of NUV and darkness (12/12 hrs). 
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On the 8
th

 day.the  plates were examined under the stereoscopic and 

compound microscope. 

3.5 Pretreated Seeds: 

     Two hundred seed from each sample were surface sterilized with 

sodium hypochlorite (1% available) chlorine for 3 minutes and then washed3 

times in sterilized Petri- dishes containing sterilized distilled water. Each( 15) 

seeds were kept between three layers of sterilized filter paper to dry. Fifteen 

seeds were plated on moistened filter paper and cotton in glass Petri dishes 

and incubated a 28 C
o
 for 7 days under alternating cycle NUV and darkness 

(12/12 hrs). On the 8 day the seed were examined and the incidence of seeds 

borne fungi was recorded. 

3.6Agar Test: 

     Sorghum seeds sample were first pretreated by 5% sodium 

hypochlorite for 5 minutes, washed 5 times with sterilized distilled water and 

dried between 2 filter papers.Each10 seeds were plated in glass tube 

containing potato dextrose Agar medium 

 (PDA)  the plates were then incubated at 28C
o
  for 7 days on the 8  days the 

seeds were examined under stereoscopic binocular and compound 

microscope. 

3.7Soil Inoculation: 

       The soil was autoclaved at 70 C
o
 for 20 minutes and pressure of 15 pars 

/inch
3
 and left to be aerated. The inoculum was thoroughly mixed with the 

soil and left to multiply for three days. The seeds of sorghum bicolor treated 

by sodium hypochlorite (1% available chlorine) for five minutes and then 

washed five time in sterilized distilled water and sown at the rate of  7 seeds/ 

plastic bag. The plastic bags were irrigated at intervals . Three replicates were 

made for each variety . Plastic bags containing ste. The plastic bags were 

irrigated at intervals rilized soil only were sown with treated seed as served as 

control. 
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The plastic bags were kept in the glass house for a period of 2 weeks. 

Observations were recorded daily on weekly starting from seed germination 

to mature seed lings. 

3.8Grown on test: 

      This test was carried out in the laboratory in plastic cups diameter (5 

inch) on mixed soil and 75% and Gurar 25%.The seeds were irrigated at 

intervals of two days. The sown seeds of sorghum cultivars were surface 

sterilized by sodium hypochlorite for five minutes and then washed five times 

in sterilized distilled water and seven seeds were sown in each cup. Seeds and 

seedlings were observed every day to detect seed born fungi. After a 3 week 

blotter tests of leaves and roote was carried out. This test was reported after 

21 days. The isolated fungi were maintained on (PDA) medium in pure 

culture to be identified. 
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CHAPTER FOUR 

RESULTS 

4.1Detection and isolation of seed-borne fungi  dry seed inspection: 

Nine cultivars of sorghum of season 2010-2011 were examined. The 

results  showed the percentage of pure healthy and unhealthy, discolored and 

damaged as shown in T able(1). 

4.2The Blotter & Cotton test: 

Each of the two hundred seed cultivars tested were treated by Sodium 

hypochorite (1%) this treatment exuded all the saprophytic fungi carried on 

the surfaces of seeds. 

In this test the following fungi were detected Fusarium oxysporum, 

Drechslera spicifera, Aspergillus flavus, Aspergillus niger, Rhizopus 

nigricans, Penicilium digitatum and Macrophomina phaseolina. (Plate No 

(3)) 

4.3The Agar test: 

Sorghum seed cultivars (Mugud ahmer, Wad ahmed, Akar, Arfaa 

Gadamic, Hageen, Tetron, Feterita and Tabet) she in using the agar plate 

method,in this test the following fungi were detected (Fusarium oxysporum, 

Drechslera spicifera, Aspergillus flavus, Aspergillus niger, Rhizopus 

nigricans, Penicillum digitatum and Macrophomina phaseolina. 
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4.4 Single spore culture:(M&M) 

In the single spore culture technique after isolation, the fungus was kept  

in slant culture on PDA medium in Mc cartney bottle for preservation for 

further Studies. (Plate No (5&6)) 

4.5The grown on test :(M&M) 

Growing on test was accomplished according to seed health test rules. 

The seed were sown in plastic bottle successively every 7 days. 

The results revealed that the symptoms produced from artificial 

inculcations were seed rot bre-and post- emergence damping off as well leaf 

spots. (Plate No (4)). 

4.6 PhathogenicityTests 

The infected seedling, Dead Seedling and seed every three days to trace the 

symptoms developed on these infected seedlings, dead seedling and dead seed 

as shown in diffract percentage in Plate No(7-15)  

The fungi Macrophomina phaseolina, recorded the highest incidence 

26.6% in cultivars Wad ahmed and the least incidence 6.6% in cultivars 

Hageen. Wad ahmed and Arfaagamac the highest bos- emergence damping 

off was 40% in cultivar Daber and the least incidence 20% in cultivars Wad 

ahmed. Wad akar and Arfaa gadamac. 
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For symptoms development the highest Arfaa gadamac 26.6% and the 

least incidence was 6.6% in cultivars Daber and Fatarita. 

For Drechslera spicifer, the highest incidence for seed rot and pre- 

emergence damping off was 33.3% for Wad akar arfaaga gadmac and the 

least incidence in cultivars Daber  

For symptoms development the highest incidence was 20% in Wad 

ahmed, Arfaagadamac Fatarata, Tabet and the least incidence was 6.6% in 

cultivar Daber. 
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Table (1):Numbers &  Per`centage of Different categories of the cultivars tested (Dry inspection: 

       (200 seeds for each cultivar tested) 

 

Cultivars 

Healthy Unhealthy 

Normal 

seeds 

% Discolored 

seeds 

% Damaged 

seeds 

% 

Mugudahmer 153 76.5% 35 17.5% 12 6% 

Wad ahmed 165 82.5% 18 9% 17 8.5% 

Wad akar 184 92% 10 5% 13 6.5% 

Arfaa Gadamic 176 88% 24 12% 0 0% 

Hageen 165 82.5% 35 17.5% 0 0% 

Tetron 199 99.5% 1 0.5% 0 0% 

daber 177 88.5% 9 4.5% 14 7% 

feterita 177 88.5% 5 2.5% 18 9% 

Tabet 163 81.5% 35 17.5% 2 1% 
 

 

Figure (1): Categries of Dry inspection test 
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Table ( 2). Degree &percentage of infection compared to control in Mugud ahmer sample 

symptoms 

Fungi 

Dead seed 

 

Dead seedling 

 

Infected seedling 

 

Control 

 %  %  % D Ds Is 

Derchslera spicifera 4 26.6% 3 20% 2 13.3% 0 0 0 

Macrophomina phaseolina 4 26.6% 3 20% 3 20% 0 0 0 

Penicillium.digitatum 5 33.3% 2 13.3% 4 26.6% 0 0 0 

Fusariumoxysporum 5 33.3% 2 13.3% 5 33.3% 0 0 0 
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Table (3): Degree &percentage of infection compared to control in Wad ahmed sample 

Symptoms 

Fungi 

Dead seed 

  

Dead seedling 

  

Infected seedling 

 

Control 

 %  %  %  D Ds Is 

Derchslera spicifera 2 13.3% 3 20% 2 13.3% 0 0 0 

Macrophomina 

phaseolina 

3 20% 4 26.6% 2 13.3% 0 0 0 

Penicillium.digitatum 2 13.3% 3 20% 2 13.3% 0 0 0 

Fusariumoxysporum 3 20% 2 13.3% 2 13.3% 0 0 0 

 

 

 

 

 

 

 

Figure (3). Degree &percentage of infection compared to control in Wad ahmed sample 
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Table( 4): Degree &percentage of infection compared to control in Wad aKar  sample: 
symptoms 

 

Fungi 

Dead seed 

 

Dead seedling 

 

Infected seedling 

 

Control 

 %  %  % D Ds Is 

Derchslera spicifera 5 33.3% 2 13.3% 3 20% 0 0 0 

Macrophomina 

phaseolina 

4 26.6% 3 20% 2 13.3% 0 0 0 

Penicillium.digitatum 3 20% 4 26.6% 2 13.3% 0 0 0 

Fusariumoxysporum 5 33.3% 2 13.3% 5 33.3% 0 0 0 

 

 

Figure 4. Degree &percentage of infection compared to control in aKar  sample
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Table 5: Degree &percentage of infection compare to control in Arfaa Gadamic sample: 

symptoms 

Fungi 

Dead seed 

 

Dead seedling 

 

Infected seedling 

 

Control 

 %  %  % D Ds Is 

Derchslera spicifera 5 33.3% 2 13.3% 3 20% 0 0 0 

Macrophomina 

phaseolina 

4 26.6% 3 20% 4 26.6% 0 0 0 

Penicillium.digitatum 6 40% 1 6.6% 4 26.6% 0 0 0 

Fusariumoxysporum 4 26.6% 3 20% 4 26.6% 0 0 0 

 

 
 

Figure(5): . Degree &percentage of infection compare to control in Arfaa  

Gadamic sample 
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Table 6: Degree &percentage of infection compared to control in Hageen sample: 

 

symptoms 

 

Fungi 

Dead seed Dead seedling 

 

Infected  seedling 

 

Control 

 %  %  % D Ds Is 

Derchslera spicifera 4 26.6% 3 20% 2 13.3% 0 0 0 

Macrophomina 

phaseolina 

1 6.6% 5 33.3% 1 6.6% 0 0 0 

Penicillium.digitatum 3 20% 4 26.6% 2 13.3% 0 0 0 

Fusariumoxysporum 5 33.3% 2 13.3% 4 26.6% 0 0 0 

 

 

 
 

Figure 6: Degree &percentage of infection compared to control in Hageen sample 
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Table 7: Degree &percentage of infection compared to control in Tetron sample: 

 
symptoms 

Fungi 

Dead seed Dead seedling Infected seedling Control 

 

 

%  

 

%  

 

% D Ds Is 

Derchslera spicifera 3 20% 4 26.6% 2 13.3% 0 0 0 

Macrophomina phaseolina 3 20% 4 26.6% 2 13.3% 0 0 0 

Penicillium.digitatum 6 40% 1 6.6% 5 33.3% 0 0 0 

Fusariumoxysporum 5 33.3% 2 13.3% 4 26.6% 0 0 0 

 

 

 
Figure 7: Degree &percentage of infection compared to control in Tetron sample 
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Table 8: Degree &percentage of infection compared to control in daber sample: 

                    symptoms 

 

Fungi 

Dead seed 

 

Dead seedling 

 

Infected seedling 

 

Control 

 %  %  % D Ds Is 

Derchslera spicifera 1 6.6% 6 40% 1 6.6% 0 0 0 

Macrophomina phaseolina 2 13.3% 6 40% 2 13.3% 0 0 0 

Penicillium.digitatum 0 0% 0 0% 0 0% 0 0 0 

Fusariumoxysporum 4 26.6% 3 20% 4 26.6% 0 0 0 

 

  

Fig ure 8. Degree &percentage of infection compared to control in daber  

sample 
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Table 9: Degree &percentage of infection compared to control in feterita sample: 

symptoms 

 

Fungi 

Dead seed 

 

Dead seedling 

  

Infected seedling 

  

Control 

 %  %  % D Ds Is 

Derchslera spicifera 5 33.3% 2 13.3% 3 20% 0 0 0 

Macrophomina phaseolina 2 13.3% 5 33.3% 2 13.3% 0 0 0 

Penicillium.digitatum 3 20% 4 26.6% 1 6.6% 0 0 0 

Fusariumoxysporum 4 26.6% 3 20% 4 26.6% 0 0 0 

 

 
 

Figure 9: Degree &percentage of infection compared to control in feterita sample 
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Table 1: Degree &percentage of infection compare to control in Tabet sample: 

Symptoms 

 

Fungi 

Dead seed Dead seedling Infected seedling Control 

 %  %  

 

% D Ds Is 

Derchslera spicifera 4 26.6% 3 20% 3 20% 0 0 0 

Macrophomina phaseolina 3 20% 4 26.6% 1 6.6% 0 0 0 

Penicillium.digitatum 5 33.3% 2 13.3% 3 20% 0 0 0 

Fusariumoxysporum 5 33.3% 2 13.3% 4 26.6% 0 0 0 

 

 
 

Figure 1: Degree &percentage of infection compare to control in Tabet samp 
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For Fusarum oxysporum the highest pre emergence damping off  

was33.3% in cultivars Tabet, Tetron, Hageen, Wadahmed and Arfaa gadamac 

And the least was 13.3% in cultivar Daber The highest post emergence 

damping off was 40 in Daber and the least incdence13.3% in cultivars Mugud 

ahmer, Hageenand Daber. For symptoms development the highest in cultivars 

Wad Ahmed 33.3% and the least mdence was 13.3% in cultivars Daber 

Hageen& Nugud ahmer. 

For Penicillum digitatum the highest of seed rot 40 in cultivars Arfaa 

gadmac, Tetron and the least incidence was 20% in Hageen Wad Ahmed 

Fatarita the percentage of post emergence damping off was 26.6% in Wad 

Ahmed Fatarita Hageen and the least 6.6% in Arfaa gadamac and Tetron. 

For symptoms development the gighest in Tetron 33.3% and the lest 

incidence was 6.6% in cultivars Fatarita. 
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Plate (  2 ): Showing Stages of Germination 

Plate No: (1) Showing Dry Seeds Inspection 
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Plate No ( 3 ) Showing Cotton  & Plotter Metho 
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Plate No ( 4 ) Showing Cotton  & Plotter Methods 
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Plate No (5  ) Showing Cotton  & Plotter Methods 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate ( 6  ): Showing Conidia & Conidiophores of different fungi 
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Plate ( 7 ): Showing Conidia & Conidiophores of different fungi 
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Plate No (  8  ): Showing Incupation Fungi in Wheat media   
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Plate  (  9  ): Showing degrees of infection compared to control in Mugud 

ahmer sample: 
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Plate (  10  ): Showing degrees of infection compared to control in Wad ahmed 

sample: 
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Plate (11 ): Showing degrees of infection compared to control in Wad aKar  

sample: 
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Plate (12 ): Showing degrees of infection compare to control in Arfaa Gadamic 

sample: 
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Plate ( 13  ): Showing degrees of infection compared to control in Hageen 
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Plate (14 ): Showing degrees of infection compared to control in Tetron 

sample: 
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Plate (15  ): Showing degrees of infection compared to control in daber sample: 
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Plate ( 16): Showing degrees of infection compared to control in feterita 

sample: 
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Plate (17 ): Showing degrees of infection compare to control in Tabet 

sample: 
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Chapter Five 

Discussion: 

In the percent investigation seed health testing for nine cultivars of 

Sorghum bicolor L. was carried out according to ISTA rules (1966). The 

fungi isolated were Penicillium digitatum, Fusarium oxysporum, Aspergillus 

niger, A. flavus, Rhizopus nigricans, Drechslera specifer and Macrophomina 

phasiolina. This finding agree with Richardson (1979), Abdalla and Alhag 

(1974) and Elshafie and Webster (1982). 

The blotter incubation method proved to be the best substrate for 

isolation of internally and extremely seed-borne fungi. This finding coincides 

with those reported by Fahim et.al. (1984) whom results yielded isolates of 

twenty fungal species most of which reduced germination of seeds. 

Aspergillus spp. were reported to be the most inhibitory to seed germination, 

(Kairman and Gambhim (1984), Btale & khare (1984). Also Abdalla and 

Kadhum (1987) reported that nine sorghum cultivars were associated with 38 

species of fungi; Among which Aspergillus niger and Aspergillus  flavas were 

detected by the blotter method. The present investigation is in line with those 

reports.  

The results tabulated in table 6, 7,8 and 9 for the nine tested cultivars of 

sorghum revealed that the percentage of dead seeds was in the range of 26.6- 

40%. This result agree with Abdalla & Kadhum (1987), singh et. al. (1990) 

and Chavan and Raut (1990). 

The dry inspection test for the samples of the nine tested cultivars revealed 

discoloration of sorghum grains at varying degrees. Zuwahu and Akaeshi 

(1992) recorded 14 fungi isolated from seeds. Aspergillus flavus and 
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Penicillium citrinum were the most frequent casuals of seed discoloration and 

reduced germination inability. Soman et. al (1993). 
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Future Recommendations 

 

 
1- To eliminate seed borne diseases seed  treatment is a must prior to sowing. 

   

2- Seed Certification should be  seed considered essential in production         

schemes.  

3- Growing on test on small or large scale reffects seed health. 
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