
Proceeding of 6th nternational Conference of Biotechnology, Environment and Engineering Sciences  
( ) 28 - 29 December 2019, Alexandria-Egypt 

---------------------------------------------------------------------------------------------------------------------------------
-----

122

TrichodermaharzianumnigerAspergillus

-

 : 
DOI : doi.org/10.46617/icbe6009  

Aspergillus niger
Trichoderma harzianumق

T.harzianum A.niger

 بطریقتین مختلفتین0.5و1
6-10×10.62و  6-10×9.25 1).اذ أع12

6-10×5.98و 10-6×6.53 2

A.nigerن

:: Aspergillus niger و  Trichoderma harzianum.

:

Aspergillus nigerیعد الفطر  

) (Sharma, 2012
1993;Agrios,2005( 

),1995; 
Klaassen,et.al.,2012Buchenauer( 

Matei,et al.,2011 (. ق ق
(Lewis and Larkin, 1997;Lewis and

Fravel,1996ق. لكن ,
Trichoderma harzianum

A.niger .

1-Potato DextroseAgar(PDA) و .



Proceeding of 6th nternational Conference of Biotechnology, Environment and Engineering Sciences  
( ) 28 - 29 December 2019, Alexandria-Egypt 

---------------------------------------------------------------------------------------------------------------------------------
-----

123

2-  :Aspergillus niger 
 PDATrichodermaharzianum

 
)Mustafa,et. al.,2009;Elad,et. al.,1981(  PDA 

28 

ه
 ن

)Webster and Weber, 2007 ;Pitt and Hocking, 2009( 

3-Trichoderma harzianum

Trichoderma harzianum  وAspergillus niger  PDA  

4- Trichoderma harzianum

T.harzianum على وسطPDA28°

 A.niger  28° م

 

=    :

5- 

A.niger: 1 -أ

T.harzianum 0.1 

°28 ا

 
A.niger: 2 -ب 

 010 0.1 



Proceeding of 6th nternational Conference of Biotechnology, Environment and Engineering Sciences  
( ) 28 - 29 December 2019, Alexandria-Egypt 

---------------------------------------------------------------------------------------------------------------------------------
-----

124

0106-10 

28°

 

   ×100

 
=    × 010

6-

t 0.05 . 

 ا

1-

)Webster and Weber ,2007Mutiaand Prilya, 2017;and Hocking, 

2009;PittharzianumTrichoderma وAspergillus nigerو 
 أ-1(

-ب -  -أ-

 1:  . 

Aspergillus nigerا - ب   و harzianumTrichoderma  -أ



Proceeding of 6th nternational Conference of Biotechnology, Environment and Engineering Sciences  
( ) 28 - 29 December 2019, Alexandria-Egypt 

---------------------------------------------------------------------------------------------------------------------------------
-----

125

2-harzianumTrichoderma

T.harzianum وA.niger PDA بالرغم من انتاج هان وجد 
A.nigerKawai,et.al.,1993( ان  الا

T.harzianumA.nigerHinampas,et.al.,2013)
harzianum.T .,1999 et.alGreen,(

; Kugukand Kivang ,2002

  )2.(

(Schusterand Schmoll,2010;Błaszczyk,et.al.,2014;Mukherjee,et.al.,2013)

r

2:  T.harzianumفي A.nige

2-harzianumTrichoderma

harzianumTrichodermaA.niger

T.harzianum (الافرازات الخالیة من أى تركیب فطرى)

اما التركیز مل/مل1) 1 (

)  3(مل/مل من الوسط الزرعي وتتالت بقیة التراكیز تباعا,  0.5تحت القاتل فقد كان 
 القاتل



Proceeding of 6th nternational Conference of Biotechnology, Environment and Engineering Sciences  
( ) 28 - 29 December 2019, Alexandria-Egypt 

---------------------------------------------------------------------------------------------------------------------------------
-----

126

 3T.harzianum

1A.niger 
harzianumTrichoderma

3-

 12
2

 5.32و  6.73 2  9.75و 8.13هي  1
T.harzianum A.niger  

 pyrones  )Barakat,et.al.,2006(.  

  رطفلا تازارفا حشار
  مجح/مجح

  رطق طسوتم مس  )Rالمستعمرة (قطر 
المستعمرة

النسبة المئویة 
% للقتل

R1 R2 R3 R4

1.51.81.52.01.70 ماخلا حشارلا

0.050.50.60.70.50.664.7

0.01250.50.50.40.50.4871.76

0.20.40.20.40.30.3281.17

0.250.20.30.30.20.2585.3

0.30.20.10.10.20.1591.17

0.40.10.20.10.10.12594.1

0.500.100.10.0597.1

100000100



Proceeding of 6th nternational Conference of Biotechnology, Environment and Engineering Sciences  
( ) 28 - 29 December 2019, Alexandria-Egypt 

---------------------------------------------------------------------------------------------------------------------------------
-----

127

  ىوتسم دنع ةیلودجلا اھمیق عم اھتنراقمو ةبوسحملا) t( ةمیق داجیاو )3ومن خلال التحلیل الاحصائي(الجدول 
  نا نكمی يتلا ةیئاقلھا بمعدلات الطفرات المقاومة التوجد ان ھناك فروق معنویة عند مقارنت 0.05احتمالیة  

  حشارل ةمواقم تارفط ثودح نكمی ذاA.nigerالتعرض لھذه السیطرة الحیویة في كونیدات الفطرتحدث بدون
ن وھذاT.harzianumالفطر

)Ibraheem, 2009

Woo,et.al.,2014; Kumar,et.al.,2014
 ن.ن

 niger.A 6-10×تلقائیة : تكرار الطافرات ال 2الجدول 

 .Tبراشح   ةلماعملاوA.niger) 6-10المقاومة × التلقائیة(تكرار الطافرات المحسوبة لtقیم : 3الجدول 
harzianum

المصادر العربیة
 ال1993

المصادر الاجنبیة

Agrios, G.N. (2005). Plant Pathology. Elsevier, Amsterdam.

تركیز نوع التجربة
الراشح

6-10تكرار الطافرات المقاومة×
  طسوتم

تكرار 
 تارفاطلا

  فارحنلاا
المعیاري

  اطخلا
 يسایقلا

R1R2 R3

0.59.5210.18.139.251.010.584) 1تجربة (

110.7111.49.7510.620.820.478

) 2تجربة(

0.57.215.616.736.530.780.454

15.766.915.325.980.820.478

نوع التجربة
تركیز الراشح

مكرراتال

المحسوبةtقیمة   يسایقلا أطخلا±المتوسط 6-10ة×لتكرار الطافرات المقاوم 

R1 R2 R3

_0.1±01.751.92.11.91 ةنراقم

1التجربة 
0.59.5210.18.139.25±0.5841.782

110.7111.49.7510.62±0.4781.734

2التجربة 
0.57.215.616.736.53±0.4541.782

15.766.915.325.98±0.471.86



Proceeding of 6th nternational Conference of Biotechnology, Environment and Engineering Sciences  
( ) 28 - 29 December 2019, Alexandria-Egypt 

---------------------------------------------------------------------------------------------------------------------------------
-----

128

Barakat,R. M., Fadel Al– Mahareeq and Mohammad I.Al– Masri.(2006). Biological control of Sclerotium 
rolfsii by using indigenous Tricoderma spp. Isolated from Palestine. HerbronUniversity ResearchJ . Vol. ( 
2 ) . No. ( 2 ) . pp. (27–47) .

Błaszczyk L, Siwulski M, SobieralskiK, Lisiecka J, Jędryczka M. (2014)Trichodermaspp.Application and
prospects foruse in organic farming and industry. J. of Plant Protection Research. 54(4):309-317.

Buchenauer, H.(1995 ). DMI-fungicides: Side effects on the Plant and Problems of resistance. In Modern 
Selective Fungicides. Properties , Applications , Mechanisms of Action (H– Lyr , ed) Gustav Fisher –
Verlag , Jena Germany , 280 – 290 .

Elad Y, Chet I, Henis Y. (1981) .A selectivemedium for improving quantitativeisolation of Trichoderma spp. 
from soil.Phytoparasitica.9(1):59-67.

Green, H., Larsen, J., Olsson, P. A., Jensen, D. F., & Jakobsen, I. (1999). Suppression of the Biocontrol 
AgentTrichoderma harzianum by Mycelium of the Arbuscular Mycorrhizal Fungus Glomus intraradices in 
Root-Free Soil. Appl. Environ. Microbiol., 65(4), 1428-1434.

Hinampas, Venus B., Ina Marie P. Kintanar, and Jan Gabrielle M. Reyes, (2013). “Biocontrol Potential of 
Aspergillus nigeron Oryza sativa (Rice) by Trichoderma harzianumUnder Experimental Conditions”. A 
Research Paper. Philippine ScienceHighSchool.Central Visayas Campus, Talaytay, Argao, Cebu.

Ibraheem, B.Y. (2009). Induced biotypes from the fungus Trichoderma types to improvebiocontrol and 
enhancement plant growth parameters. Ph.D. Thesis. College ofAgriculture and Forestry, Mosul Univ., 
Iraq (In Arabic with English abstract).

Kawai,Y.; Oeda, Y.; Otaka,M.; Kasakawa,T.; Inoue,N. andShinano,H.(1993). Screening andidentification of 
antioxidantproductionstrains in food- borne fungi.Bull. Fac. Fish. HokkaidoUniv. 44:141-146.

Klaassen, C.H., Gibbons, J.G., Fedorova, N.D., Meis ,J.F., Rokas, A. (2012). Evidence for genetic 
differentiation and variable recombination rates among Dutch populations of the opportunistic human 
pathogen Aspergillus fumigatus. Mol Ecol 21(1): 57–70.

Kuguk,C.and Kivang,M. (2002 ).Isolation of Trichodermaspp.and determination of their antifungal, biochemical 
and physiological feature. Turky, J. Biol. 27: 247 - 253 .

Kumar S, Thakur M, Rani A.(2014)Trichoderma: Mass production, formulation, quality control, deliveryand its 
scope incommercializationin India for the management ofplant diseases. African J. ofAgricultural 
Research.9(53):3838-3852. Available from: http://www. Academic J.org/AJAR.

Lewis,J.A.andFravel , D.R. .(1996). Influence of Pyrax / Biomass of Biocontrol Fungi on Snap bean damping –
off caused by Sclerotium rolfsii in the Field and Germination of Sclerotia . Plant Dis. 80: 655-659.

Lewis,J.A..andLarkin , R. P.  (1997 ). Extruded GranularFormulationwith Biomass of Biocontrol 
Gliocladumvirens and Trichoderma spp. caused by Rhisoctoniasolani and saprophytic Growth of 
Pathogen in Soil less Mix . Biocontrol  Science Technol. 5:397- 404 .

Matei S, Matei G-M, Cornea P, Popa G.(2011 ).Characterization ofsoilTrichoderma isolates for 
potentialbiocontrol of plant pathogens. Factorişiprocesepedogenetice din zonatemperată. 10:29-37 .

Mukherjee PK, Horwitz BA, Herrera-Estrella A, Schmoll M, Kenerley CM.(2013)Trichoderma researchin the 
genome era. Annual Review ofPhytopathology.51(1):105-129.Available from: http://www. 
annualreviews.org/doi/10.1146/annurev-phyto-082712-102353.

Mustafa A, Khan AM, Inam-ul-HaqM, Pervez AM, Umar U-D. (2009)Usefulnessof different culture media for 
in-vitroevaluation of Trichoderma spp. against seed-borne fungi of economicimportance. Pakistan Journal 
ofPhytopathology.21(1):83-88 .

Mutia D, Prilya F. (2017).Exploration ofTrichoderma spp. and fungal pathogenthat causes a strawberry 
anthracnoseand examination of in vitro antagonisticactivity. Biotika.;5(18):58-68.

Pitt, J.I. and Hocking, A.D. (2009). Fungi and Food Spoilage. Springer.
Schuster A, Schmoll M. (2010 )Computerassistedcorneal topography. Highresolutiographic presentation 

andanalysis of keratoscopy. AppliedMicrobiology and Biotechnology. 87:787-799 .
Sharma, R. (2012). Pathogenecity of Aspergillus niger in plants. Cibtech journal of microbiology, 1(1), 47-51.
Webster, J. and Weber, R.W.S. (2007). Introduction to Fungi, 3rd ed. Cambridge University Press, Cambridge, 

New York, pp: 469-471.
Woo SL, Ruocco M, Vinale F, Nigro M, Marra R, Lombardi N, et al.(2014)Trichoderma-based products and 

theirwidespread use in agriculture. The OpenMycology Journal. 8(1):71-126. Available from: 
http://benthamopen. Com/ABSTRACT/TOMYCJ-8-71.



Proceeding of 6th nternational Conference of Biotechnology, Environment and Engineering Sciences  
( ) 28 - 29 December 2019, Alexandria-Egypt 

---------------------------------------------------------------------------------------------------------------------------------
-----

129

الملخص الانجلــیزى

Genetic effectof Trichodermaharzianum suspension on Aspergillus niger

Huda W. Hadi and Nadeem A. Ramadan 

Mosul university/Science college/Biology department / Iraq

Abstract

    In this research two different genera were isolated the first was Aspergillus nigerand 
the second wasTrichoderma harzianum .The antimicrobial effect between two fungi was 
studied in different ways :the first is the cultivation of both fungi on the petri dishes 
whereas , the other methods relied on finding minimum inhibitory concentration of T. 
harzianum suspension secretions. Furthermore,resistant spontaneous mutations were 
isolated from A.nigerby two different methodsusinglethal and sub lethal concentration

from bio control factor suspension (1, 0.5ml/ml) respectively, one of these methods
named (experiment 1) and second called (experiment 2). Experiment 1 recorded an 
average frequency of mutants estimated at 6-10 ×10.62 and 6-10×9.25higher than
Experiment 2, which recorded an average frequency of 6-10×6.53and 6-10×5.98. Statically 
data showed possibility of resistant mutant's formation in A.nigerfungi weather 
suspension use with natural state in agricultural fields as bio control fungicide.

Keywords:Trichodermaharzianum ;Aspergillus niger; Genetic effect 


