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Abstract 

   Aspergillus niger spores were isolated from diseased Striga 

plants at the Demonstration Farm  Faculty of Agriculture, 

Shambat was used as a mycoherbicide for the biocontrol of Striga 

hermothica plant. 

Sterilized dried sorghum straw, Alfalafa hay and sucrose were 

used, as solid state substrates for growth and multiplication. These 

were used in different formulations coated to sorghum seeds or 

mixed with soil or added after Striga emergence to spores of 

Aspergillus niger . 

    The results indicated that the formulation camposed of %07 

sterilized sorghum straw , %57 alfalfa hay formulation and  57 

sucrose was the best as it yielded the highest number of spores  as 

compared  to other formulations. Therefore, this formulation was 

selected for further application and was applied for inoculation of 

Striga seeds in the presence of its host (sorghum) seeds in 

different ways in the glass house at Shambat, Faculty of 

Agriculture. 
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   Application of this selected formulation as a seed dressing (for 

sorghum seed resulted in complete inhibition of Striga 

hermonthica seed germination and consequently improved 

sorghum production.     This technology is cheap and can be easily 

produced and applied by farmers and it well solve Striga problem. 

Moreover, the results also indicated that the selected formulation 

was the best for the multiplication of Aspergillus niger spores and 

that treatment of crop seeds with biocontrol agents seems to be an 

effective way of biocontrol and has a  limited environmental 

impact .  

 

 المستخلص

 عصلها من هباجاث بىدة مصابت التي جم    niger Aspergillusأستخدمت جساثيم فطس  

 في مصزعت الجامعت ،كليت الصزاعت،شمباث للمكافحت الحيىيت لطفيل البىدة . 

أستخدمت سيقان هباث الرزة الجافت المعقمت والبرسيم والسكسوش  بتراكيب مختلفت جم خلطها 

 ع التربت او بعد بسوش هباث البىدا التضاعف وجكاثس جساثيم الفطس .مع بروز الرزة او م

% بىدزة السيقان الجافت المعقمت 07أوضحت النتائج أن التركيبيت)اللقاح( المكىهه من 

% من السكسوش هي الافضل  2% بىدزة السيقان الجافت لنباث البرسيم و52لنباث الرزة  و

 ب  الأخسي  .لتكاثس جساثيم الفطس مقازهت بالتراكي

جم إختباز هره التركيبه لتطبيقها على هباث البىدة في وجىد مضيفت هباث الرزة بطسق 

 . شمباث  -مختلفت في البيت الصجاجي  في كليت الصزاعت 

جم استخدام هره التركيبت بتغليفها مع برزة الرزة ، وهتج عن ذلك جثبيط كامل لاهباث 

تاجيت هباث الرزة مقازهت بالتراكيب الاخسي  وانها زخيصت بروز هباث البىدا وبالتالي جحسين إه

التكلفت ويمكن للمصازع عملها وجطبيقها لحل مشكلت هباث البىدا. أوضحت النتائج ايضا أن  

جأثير محدود على وهي طسيقت فاعلت ولها  A.nigerالتركيبت المختازة هي الأفضل لتضاعف جساثيم  

 .البيئت
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Introduction : 

Striga hermonthica (Del.) Benth. is the most destructive semi-parasitc weed 

on cereals in Africa.Twenty one million hectares of lands are estimated to be infested 

with Striga (Sauerborn , et al.,5770). It is considered the most serious biotic factor that 

threatened cereals (sorghum , maize and pearl ). In Sudan, infestation of sorghum field 

with Strige results in yield losses of 07-%773 (Babiker , 5775). Therefore, Striga is 

considered the major threat to Sorghum production, which is the main staple food for 

the majority of Sudanese people. 

Several means of control are adopted to control Striga either culturally, 

chemically or physically, however, they are either inefficient or too expensive. 

Biological control has been considered as an additional tool for the control of parasitic 

weeds in the last two decades (Abbasher & Sauerborn , %225 ; Berner , 5772 , 

Kroschel and Muller – Stover , 5772 and Saureborn et al. , 5770 ) . 

The problem can be overcome by adopting appropriate formulation 

technology of  Granular formulations using some fungi  (Connick et al., %22% ; and 

Schaub et al., 5772 ). The treatment of crop seeds with biocontrol agents seems to be 

an effective delivery system with a limited environmental impact (Mcquilken, et al ., 

%221) . 

       The objectives of this study were to create An attractive delivery system for 

mycoherbecides production using cheap and available materials (sorghum straw, 

sucrose and alfalfa hay ) as biocontrol strategy for the control of Striga hermonthica 

and consequently enhancement of sorghum production. 

Methodology: 

Preparation of Mycoherbicide granules  

Sterilized sorghum straw, alfalfa hay and sucrose were used as a solid state for growth 
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and multiplication of spores of Aspargillus niger. Four inoculum formulations were 

investigated and the growth was allowed to go on for seven days after which the spore 

count was determined. 

Aspergillus Niger spores count at zero time was 2.2×%75 spores / g substrate.  

The effect of the Mycoherbicides using A. niger spores on sorghum seeds growth in 

the presence of Striga hermonthica seeds was investigated in pouches in the 

glasshouse. The fermenting formulation consisting of  0g sorghum straw + 5.2g alfalfa 

hay and 7.2g sucrose was chosen for this purpose as it yielded the highest number of 

spores. The inoculation treatments were as follows :- 

%- coating sorghum seeds and Striga seeds with the inoculum (Mycoherbicides 

%,7 g to sorghum , Striga seeds )  

5-  Soil inoculating was done just before sowing (%.7 g / pouch).  

2- Surface application on emerged Striga plants (%.7 g added ) 

All treatments were replicated four times and each treatment received five surface 

– disinfected sorghum seeds and 7.72 g Striga seeds ( soil prepared in pouches 5:% 

clay : sand ). After 22 days of sampling, sorghum and Striga plants were carefully 

uprooted, washed and the following parameters were measured: plant height, number 

of leaves, root length, shoot and root fresh and dry weight and number of Striga plant 

/ pouch. The data were statistically analyzed and means were analyzed using 

Duncan's New Multiple Range Test.  

Results and Disscussion : 

Complete reduction (%773) in Striga seeds germination was observed and that the 

best sorghum growth was obtained when the fungal inoculum Mycohebicides was 
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used to coat sorghum seeds. Substantial improvements in the parameters measured in 

sorghum plants were observed (Table 5 and plates %-2). 

The results indicated the efficacy of using the isolated A.niger spores in controlling 

Striga seeds germination.  

 Sterilized sorghum straw together with alfalfa hay and sucrose proved to be 

the most suitable fermenting medium and that the spore count of Asp.niger was 

%.2×%72 / g substrate after incubation for seven days (Table %). 

  Many workers in the field of using myconherbicides against parasitic weeds 

adopted the use of different formulation as amedium for mass production of spores 

(Elzein , 5772 and Muller  -Stover , 577%; Zahran, E.et al , 5771 and Zarafi , A. B. etal., 

57%2 ). Several agricultural byproducts have been used, including cotton cake, maize, 

wheat and sorghum straw. Elzein & Kroschel et al  , (5772 ) obtained a maximum 

production of  Fusarium oxysporum spores at inoculum 2.0 × 0  after incubation  for 

%5 days. Moreover, Elzein et al ., (5772 )  obtained 00-1%3 reduction in healthy 

emerged Striga shoots when using Fusarium oxysporum. They concluded that 

mycoherbicides were very effective in controlling Striga hermonthica.  

Similarly Ciotola et al., (5777) succeeded in completely preventing Striga 

hermonthica emergence after coating sorghum seeds with Mycoherbicides containing 

spores of Fusarium oxysporum . 

It can therefore be concluded from these results that mycoherbicides, visually 

application of Aspergillus niger spores inoculum can be one of the most useful tools in 

controlling the noxious weed Striga hermonthica .  

The technology is simple and can be easily applied by the local farmers and it 

can be widely disseminated in rural areas.  
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Table (1). Solid – state fermentation of Aspergillus niger spores for seven days 

in different carrier materials.  

Carrier composition Number of spores after seven days 

inoculation × %72 /g substrate 

%7 g sorghum straw 7.2% 

2.2 g sorghum straw +7.2 g 

sterile sucrose 

%.% 

0 g sorghum straw + 5.2 g alfalfa 

hay straw + 7.2 g surose 

%.2 

0g sorghum straw + 2g alfalfa 

hay 

7.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Dr.Somia Basheir Mohammed Al i- Prof.  Ahmmed Ali Mahdi 

[  322  ] 
 

 

*Table(2). Effect of diferent inoculation treatments with Aspergillus niger on 

the growth of Striga hermonthica .  
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Untreated 

(control) 

%2.7 a 2.7 b 52.1 b 27.2 

c 

%.2 c 7.2 c %.7 c           7.2 c 

Inoculum 

coated to 

seeds 

7.7 b 1.2 a 2%.% a 07.2 

a 

2.7 a %.2 a 1.2 a 5.2 a 

Inoculum 

mixed 

with soil 

2.27 b 0.2 ab 22.2 b 22.% 

b 

5.2 ab %.7 b 2.2 ab %.0 b 

Inoculum 

sprayed 

after 

Striga  

emergenc

e 

0.7 b 2.1 ab 25.7 b 20.% 

bc 

5.5 bc 7.0 b 2.0 b %.5 bc 

 

 *Values in the same column followed by the same letter (s) are not 

significantly different according to Duncan  ُ  s New Multiple Range Test. 

 

 

 

 



 Dr.Somia Basheir Mohammed Al i- Prof.  Ahmmed Ali Mahdi 

[  323  ] 
 

 

   References  

%-  Abbasher  A.A.and J. Sauerborn, %225: Fusarium nygamai, a potential 

bioherbicide for Striga hermonthica control in sorghum.Biol.Control 5, 52%-

522.. 

5-  Babiker , A.G.T., 5775: Striga control in Sudan: An integrated approach .In : 

J.F.Leslie (ed) : Sorgum and Pearl Millet Diseases ,pp.%22-%22. Iowa State 

University Press,Ames,IA, USA. 

2- Berner , D.K., J.Sauerborn , D.E. Hess, A.M. Emechebe, 5772: The role of 

integrated management of Striga species in Africa. In: P. Neuenschwander, C. 

Borgemeister, J. Langewald     (eds.): Biological Control in IPM Systems in 

Africa. 

    :522-502. CABI Publishing, Wallingford, UK 

2- Elzein , A.E.M. (5772). Development of agranular mycoherbicdal formation of 

Fuasrium oxysporum (foxy) for the biocontrol of Striga hermonthica. In: 

Tropical Agriculture Advanes in Crop Research %5(5). Kroschel,J.ed.Margraf 

Verlag, Weikersheim Germany ( in Press). 

2-  Ciotola , M.A., A. Ditommaso and A.K. Watson, 5777: Chlamydospores 

production , inoculation methods and pathogenieity of F.oxysporm M%5-2A,a 

biocontrol for Striga hermonthica.Biocontrol Sei.Technol.%7,%52-%22. 



 Dr.Somia Basheir Mohammed Al i- Prof.  Ahmmed Ali Mahdi 

[  324  ] 
 

2-  Connick , W.J.Jr., C.D. Boyette and J.R. Mcalpine, %22%: Formulation of 

mycoherbieides using a pesta like proeess. Biol. Control %, 51%-51. 

0-  Elzein , E., J. Kroschel and V. Leth, 5772: Seed treatment technology: An 

attractive delivery system for controlling parasitic weed Striga with 

mycoherbecides .Biocontrol science Technology %2, 

1-  Elzein , E., J. Kroschel and D. Muller-Stover , 5772: Optimization of storage 

conditions for adequate shelf-life of “Pesta” 

          formulation of Fusarium oxysporum “Foxy 5” a potential 

           mycoherbicide for Striga: Effects of temperature, granule 

           size and water activity. Biocontrol Sci. Technol. %2, 222-   222    

2-  Kroschel , J., D.and Muller-Stover, 5772: Biological control of parasitic weeds 

with plant pathogens. In: Inderjit (ed.): Weed 

Biology and Management, pp. 252-221. Kluwer Academic.            Publishers, 

Dordrecht, Netherlands. 

 %7 –Mcquilken , M.P., P. Halmer and D.J. Rhodes , %221:   Application of 

microorganisms to seeds. In: H.D. Burges (ed.): Formulation of Microbial 

Bioherbicides, pp. 522-512. Kluwer Academic Publishers, London. 

%%- Muller-Stover, D., 577%: Possibilites of Biological Control      of  Orobanche 

crenata and Orobanche cumana with Ulocladium botrytis 

    and Fusarium oxysporum  orthoceras. Agroecology 2, 

    Apia-Verlag, Laubach, Germany. 



 Dr.Somia Basheir Mohammed Al i- Prof.  Ahmmed Ali Mahdi 

[  325  ] 
 

%5- Sauerborn, J., D. Muller-Stover, and J. Hershenhorn,     5770: The 

     role of biological control in managing parasitic weeds. Crop 

     Prot. 52, 522-522. 

%2- Schaub, B., P. Marley, A. Elzein and J. KroschelL, 5772:      Field  evaluation of an 

integrated Striga hermonthica management  in Sub-Saharan Africa: Synergy between 

Striga-mycoherbicides    (biocontrol) and sorghum and maize resistant varieties. 

  J. Plant Dis. Protec., Special Issue 57, 22%-222. 

%2- Zahran E.et al. , 5771: Granular formulation and seed coating:  delivery option 

for two fungal biological control agents of Striga hermonthica. Journal of plant 

diseases and protection, %%2 (2) , %01 _ %12. 

%2- Zarafi, A. B. , et al , 57%2, Host range studies of Fusarium oxysporum  f. sp. for the 

biological control of Striga hermonthica on maize and sorgum. Archives of 

Phytopathology and Plant Protection. Vol. 21 Issue I, 57%2 . 

 
 


