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ABSTRACT Abstract Carried out this study to investigate the viability making Culture media using Agricultural Waste such 
as orange husk, tangerine husk , Mixture , potato media compared to production conidia and Sporulation, 

was results fungal growth on the potato media the highest among the media the four while he was the tangerine peel media 
highest in the process of Sporulation among them, as the rate of Sporulation 6.4, and after the separation of the tangerine 
peel Pith from tangerine peel and found that the tangerine peel Pith media was the best in the Fungal growth and produc-
tion of spores, and then tested different concentrations of tangerine peel Pith media was concentration 12.5 best among 
the concentrations of five when he reached the diameter of growth of 8.2 while the diameter of Sporulation 6.5. 

Introduction
Large amount of wastes is generated every year from the 
industrial processing of agricultural raw materials. Most of 
these wastes are used as animal feed or burned as alternative 
for elimination. However, such wastes usually have a com-
position rich in sugars, minerals and proteins, and therefore, 
they should not be considered “wastes” but raw materials for 
other industrial processes. The presence of carbon sources, 
nutrients and moisture in these wastes provides conditions 
suitable for the development of microorganisms,(1) Thus 
agricultural residues can be used the agricultural Media in-
dustry IN Development fungal Or Microorganism, In addition 
Because of the high cost of production of agricultural me-
dia that are used for the development of fungi, has become 
necessary to produce cheap media used where agricultural 
residues.

The solid media described could be useful for evaluating in-
dividual fungi and for rapid screening of genetic variants for 
the presence or absence of enzyme production , as well as 
for ecological studies and possible chemotaxonomic differ-
entiation (2) .

For a long time, Trichoderma species have been known as 
biological agents for control of plant diseases(3,4) it is widely 
used as bio-control agent against several root pathogenic 
fungi throughout the world (5,6,7). Trichoderma spp. is free 
living fungi that are highly interactive in root, soil foliar and 
environments. It has been known for many years that they 
produce a wide range of antibiotic substances and they para-
lyze other fungi (8).

The high degree of ecological adaptability shown by strains 
within the genus Trichoderma is reflected its worldwide dis-
tribution, under different environmental conditions, and sur-
vival on various substrates.(9) that Several fungicides based 
on Trichoderma spp. have been commercialized in the last 
few years. However, there is still considerable interest in find-
ing more efficient mycoparisitic fungi especially within T. har-
zianum strains, which differ considerably with respect to their 
biocontrol effectiveness(10,11). 

Trichoderma harzianum is a common soil species and is used 
in biological control of a variety of plant-pathogenic fungi. T. 
harzianum is effective against pathogenic fungi and diseases 
such as Rhizoctonia solani root rots, Phytophthora megasp-
erma f. sp. glycinea root rot on soybean, Gaeumannomyces 
gramminis take-all of wheat, Sclerotinia sclerotiorum rots, 

Sclerotium rolfsii Southern stem blight of tomato, and Cylin-
drocladium scoparium(12).

The process of Sporulation in fungi, especially fungal biologi-
cal control of important processes for being the first step in 
the increase the numbers of fungi and by including Tricho-
derma harzianum , Therefore the present study was aimed to 
find out the suitability of various solid media in Sporulation 
and conidia Production of Trichoderma harzianum .

Materials and Methods
use potato-dextrose agar prepared According to the manu-
facturer’s instructions growth of fungi, to prepare the agri-
cultural community of agricultural residues have been grind-
ing mill waste using manual and electric mill type of LG OF 
Japanese, While prepared media tangerine peel pith , be 
done separation peel pith about peel, next grinding method 
herself .

solid media was prepared using of 10 g different agro –
wastes VIZ Orange husk, tangerine husk, tangerine peel pith 
, With the addition of 20 g sucrose and 15 g of agar , and use 
potato-dextrose agar prepared According to the manufactur-
er’s instructions ,After sterilization the media were inoculated 
Trichoderma harzianum and incubated at 27 C. 

Observation were recorded on growth rate and Sporulation 
rate at 48 hour after incubation, It was measurement depend-
ing on the size the diameter of growth and Sporulation 

Results and Discussion
Trichoderma harzianum of in solid media in different sub-
strate
Trichoderma harzianum in solid media using different sub-
strate, the growth rate was Orange husk 3cm, while tangerine 
husk was 6.6 cm, and in Mixture(Orange husk + tangerine 
husk ) was 5.7cm and Potato was 8.4cm.

The Sporulation was in the media consisting of Orange husk 
was 2.8cm, tangerine husk was 5.5cm , Mixture(Orange husk 
+ tangerine husk ) 4.8cm, and Potato was zero and respec-
tively.

The potatoes media highest in fungal growth while the tan-
gerine husk media was the highest in the Sporulation rate , 
But the rate of growth and the production of spores in the 
media of the mixture was medium ability and this is probably 
due to the presence of compounds in orange peel lead to 
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obstruction the growth of fungus and configure spores In the 
study carried out by (13) The maximum biomass production 
of Trichoderma spp. observed in pulses (19.98 gm in 250 ml), 
while In another study carried out by the (14) maize husk was 
found supported maximum spore production for Trichoder-
ma viride (2.0x108 per gram substrate) and 1.2x108 per gram 
substrate for Trichoderma harzianum .

TABLE – 1
Trichoderma harzianum of in solid media in different sub-
strate

Substrate SP GR Growth rate Sporulation rate

Potato S +++ 8.4 Zero 

Orange husk S + 3 2.8

tangerine husk F ++ 6.6 5.5

Mixture M ++ 5.7 4.8

+ = Slow growth M = Mediation
++ = Moderate (M) GR = Growth rate
+++ = Abundant (Fast) SP = Sporulation pattem
 F = Fast

Figure 1Trichoderma harzianum of in solid media in 
tangerine husk 

Figure 2Trichoderma harzianum of in solid media in Mix-
ture

Trichoderma harzianum in solid media in tangerine husk 
and tangerine peel pith 
the growth rate Trichoderma harzianum in tangerine husk 
media was 4cm While was growth rate in tangerine peel pith 
media 8.2cm.

The rate Sporulation Trichoderma harzianum in tangerine 
husk media was 2.4cm While was growth rate in tangerine 
peel pith media 6.4 cm .

The growth rate and Sporulation was top in tangerine peel 
pith media This is probably due to the presence of active 
compounds in the tangerine peel pith medium does not exist 
in a tangerine husk medium.

TABLE – 2
Trichoderma harzianum of in solid media in tangerine husk 
and tangerine peel pith 
Substrate SP GR Growth rate Sporulation rate
tangerine peel 
pith F +++ 8.2 6.4 

tangerine husk M ++ 4 2.4
+ = Slow growth M = Mediation
++ = Moderate (M) GR = Growth rate
+++ = Abundant (Fast) SP = Sporulation pattem
F = Fast

Figure 2Trichoderma harzianum of in solid media in 
tangerine husk and tangerine peel pith media :
1- tangerine peel pith media
2- tangerine husk media

Trichoderma harzianum of in solid media in different con-
centrations tangerine peel pith : 
difference in growth rate and Sporulation rate of Trichoderma 
harzianum on tangerine peel pith media of weak to middle 
to high and very high , Fungal colony appeared in the con-
centration of 5 color light green surrounded by a small trans-
parent zone , While was in the concentration 7.5 of fungal 
colony light green color surrounded by a small white zone , 
was in the concentration 10 of fungal colony green surround-
ed by a white zone, was in the concentration 12.5 of fungal 
colony dark green color surrounded by a white zone Inclined 
to milky color, While was in the concentration 15 of fungal 
colony a small green color surrounded by a white zone 

Result revealed the variation of growth rate among different 
concentrations tangerine peel pith media, which recorded 
mean growth zone of (7.9,8,8.2,8.1,7.3)cm for concentrations 
(5, 7.5, 10, 12.5,15)g respectively .

the Sporulation rate of different concentrations tangerine 
peel pith medium which recorded of (5,6.2,6.4,6.5,5.2)cm 
for concentrations (5, 7.5, 10, 12.5,15)g respectively . in The 
concentration of 5cm was least in the rate of growth and 
Sporulation ,where colony color light green surrounded by 
a small transparent zone and diameter of growth 7.3cm and 
Sporulation 3.2cm This may be out of lack active compounds 
because of few concentration. 

The concentration of 12.5 was the highest in the composition 
of spores and demonstrated by colony color and Sporulation 
rate it was dark green color, , as reached diameter of Sporula-
tion 6.5cm and this may be due to the presence of chemical 
compounds in the stimulate the process of Sporulation .

begins to decline in concentration of 15 in the composition 
of spores where the color a small green colony surrounded 
by white zone and reached diameter of Sporulation 5.6 cm, 
This may be due to a lack of active compounds because of 
lack of concentration .

If the colony dark green color indicates the abundant Sporu-
lation (15) while the colony green light color indicates Few 
Sporulation .

TABLE – 3
Trichoderma harzianum of in solid media in different con-
centrations tangerine peel pith

Concentration SP GR Growth 
rate Sporulation rate

5 S +++ 7.3 3.2

7.5 F +++ 8 6.2

10 F +++ 8.2 6.4

12.5 F +++ 8.1 6.5

15 S ++ 7.9 5.6

+ = Slow growth M = Mediation
++ = Moderate (M) GR = Growth rate
+++ = Abundant (Fast) SP = Sporulation pattem
F = Fast



30  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 3 | Issue : 8  | Aug 2013 | ISSN - 2249-555XResearch Paper

REFERENCE 1- Mussatto, S.I., Ballesteros L.F., Martins, S. and Teixeira, J.A., 2012, Use of Agro-Industrial Wastes in Solid-State Fermentation Processes , 
ISBN 978-953-51-0253-3 Hard cover, 274 pages Publisher In Tech, Published in print edition March,. | 2- Hankin, L. and Anagnostakis , S.L. 

(1975). The use of solid media for detection of enzyme production by fungi. Mycological 67: 597-607. | 3- Ranasingh, N., Saturabh, A., Nedunchezhiyan, M., 2006. 
“Use of Trichoderma in disease managemant,” Orissa Review, pp.68-70. | 4- Gveroska B, Ziberoski J.,2012 Trichoderma harzianum as a biocontrol agent against 
Alternaria alternata on tobacco .Vol.7 Iss. 2 pp.67-76. | 5- Chet, I., Harman, G.E. & Baker, R. (1979). Trichoderma hamatum, its hyphal interactions with Rhizoctonia 
solani and Phythium spp. Microbiol. E. Col., 7:29-38. | 6- Elad, Y., Katan, J. & Chet, I. (1980). Physical, biological and chemical control integrated for soil borne 
diseases of potato. Phytopathology, 70:418-522. | 7- Sivan, A., Elad, Y. & Chet, I. (1984). Biological control effects of a new isolate of Trichoderma harzianum and 
Phythium aphanidermatum Phytopathology, 74:498-501. | 8- Taylor. E. & Francis, L. (1998). Trichoderma and Glioclandium. Phytopathology, 1:139-191. Witkowska, D 
& Bien, M. (1991). Activity in biosyntheses of extra-cellular hydrolases of Trichoderma viride mutants obtained in two-stage mutation, Accta Aliment Poland, 41:127-
135. | 9- Jayalakshmi S.K, Raju S, Usha Rani S, 1Benagi V.I and _Sreeramulu K,2009 Trichoderma harzianum L1 as a potential source for lytic enzymes and elicitor of 
defense responses in chickpea (Cicer arietinum L.) against wilt disease caused by Fusarium oxysporum f. sp. ciceri. Australian Journal of Crop Science Southern Cross 
Journals 3(1):44-52 , ISSN: 1835-2707. | 10- Elad Y, Chet ,I., Henis, Y. Degradation of plant pathogenic fungi by Trichoderma harzianum (1982) Can. J Microbiol. 28 
(7) 719-725. | 11- El-Katatny M. H. , Somitsch W.,. Robra K.-H, El-Katatny M. S .,and Gübitz G. M., 2000 , Production of Chitinase and -1,3-glucanase by T. harzianum, 
Food technol. biotechnol. 38 (3) 173–180 . | 12- Chaverri, P., Castlebury ,L.A., Samuels, G. J .,and Geiser, D. M.,2003 Multilocus phylogenetic structure within the 
Trichoderma harzianum Hypocrea lixii complex, Molecular Phylogenetics and Evolution 27 , 302–313. | 13- Khandelwal, M., Datta, S., Mehta J., Naruka , R., Makhijani, 
K., Sharma, G., Kumar ,R. and Chandra, S., 2012 Isolation, characterization & biomass production of Trichoderma viride using various agro products- A biocontrol 
agent, Applied Science Research, 3 (6):3950-3955 | 14- Yadav, L.S., 2012 ANTAGONISTIC ACTIVITY OF TRICHODERMA SP AND EVALUATION OF VARIOUS AGRO 
WASTES FOR MASS PRODUCTION, Indian Journal of Plant Sciences 1 (1) 109-112 | 15- Simon, S., and Anamika, 2011 , Agro-based Waste Products as a Substrate 
for Mass Production of Trichoderma spp. Journal of Agricultural Science Vol. 3, No. 

Figure 4 Trichoderma harzianum in solid media of Concen-
tration of 5 g per liter .
 

Figure 4 Trichoderma harzianum in solid media of Concen-
tration of 12.5 g per liter

CASE STUDY
The study aimed to find an inexpensive agricultural circles for 
the Growth of fungi by taking advantage of some agricultural 
waste , also aimed to produce quantity and ample of spores, 
which are important in the study of qualities and too .are the 
foundation of any industrial process such production of en-
zymes or biocides from fungi .

CONCLUSIONS
Through the study We can say that the media-containing of 
tangerine peel pith is best among the other media and can 
use it as a medium for the Growth of fungi and production 
fungal spores too . 

We can also say that the concentration of 12.5 was the high-
est among the media where diameter of growth was 8.2 , 
Similarly, in the process of configuring the spores if the di-
ameter of 6.5.

Recommendations
- 	 The study of the chemical composition of the peel tange-

rine peel pith
- 	 Use of the center in the development of other fungi
- 	 Use tangerine waste in the Mass scale cultivation of bio-

logical control fungi.


