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Abstract  
The study was conducted to determine the effect of the fungi Trichoderma harzianum and Trichoderma koningii loaded 
on alginic acid and 2% CMC in sterile and non-sterilized soil, treated with mineral fertilizer and organic fertilizer 
against pathogenic fungus Fusarium oxysporum on the plant of tomato in the field. The best results of the fungus 
T.harzianum and T.koningii loaded with alginic acid in sterile soil with organic compost against pathogenic fungus and 
improved plant growth. Where the growth indicators for the length of the plant were 186.66, 186.33, fruits weight were 
3231.50, 3592.00 and number of fruits were 25.00, 21.00 for the two fungi T.harzianum and T.koningii respectively. 
While chlorophyll 69.33 and 69.66, nitrogen 6.57 and 6.54 and phosphor 0.591 and 0.585 for T.harzianum and 
T.koningii respectively, also the fungus T.harzianum and T.koningii loaded with alginic acid in sterile soil with organic 
compost improve photosynthetic process the results of photosynthesis16.75 and 16.29 and respiration 6.53 and 
7.25espectively. This study was designed to determine the effect of bio fungus T.harzianum and T.koningii and their 
filters against the pathogen F.oxysporum in the laboratory and investigate the effect of T.harzianum and T. koningii 
loaded on alginic acid and 2% CMC on growth indicators. 
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1. INTRODUCTION  
Seedling death, vascular degeneration and root rot are among the most important diseases that cause 
large losses in different crops and Fusarium wilt diseases, caused by pathogenic formae speciales of 
the soilinhabiting fungus F.oxysporum can cause severe losses in a wide variety of crop plants. 
(Alabouvette et al., 1993; Larkin and Fravel,1998). Fusarium oxysporium, is the main cause of 
fusarium wilt disease, it was first recorded in 1895 in the English Channel Islands (Walker, 1961), 
and fusarium wilt disease is a serious disease affecting plants in various conditions and in all stages 
of growth. (Walker, 1969 ; Decal et al., 2000). In addition, this fungus can also affect the fruits and 
caused infection, decomposition and fall ( Agrios, 2005). Al-Bahadli et al. (1980) reported that the 
fungus spent two seasons in the form of chlamydia spores found in the soil or conidial spores in the 
affected host's residues and were a source of primary infection or in the form of mycelium or 
macroconidia. Several methods have been used to combat fusarium wilt disease perhaps the most 
important of these methods is the use of resistant varieties and t healthy seeds in addition to 
sterilizing the field soil with solar pasteurization by covering the soil with plastic sheets during the 
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summer to reduce the incidence and severity of the disease. Several studies have been conducted 
over the past few years regarding the potential for biocompatibility of fusarium wilt using 
antifungal such as Trichoderma and Pseudomonas bacteria which produced iron chelate (Rose et 
al., 2003). The bio-fungus has many mechanisms that distinguish in inhibiting the work of plant 
pathogens such as competition on the site, food and bio-antagonism, the secretion of many enzymes 
to the walls of the pathogen host cells, and the stimulation of the host against the pathogen (Mukerji 
and Garg, 1987) and to wrap around the mycelium of the pathogen and penetrated it and then 
feeding on its contents and killing it. As well as the killing of other structures such as the fruit and 
stone bodies of these pathogens (Trutman and Keane, 1990). It has been revealed recently that the 
T. harzianum works to form yeast-like cells found among the tissues of the plant to protect and 
increase production (Mariola et al., 2007). The aim of the study is known the effect of T.harzianum, 
strain ICCF 417 and T.koningii strain ICCF 418 against pathogenic fungus F.oxysporum strain 
ZUM 2407 on tomato plant Buzau 47 .   
 
2. MATERIALS AND METHODS  
Antagonism tests antithesis between F.oxysporum fungus and bio fungus T.harzianum and 
T.koningii.  in PDA medium according to the method of (Bell et al.,1982).  Biogenic fungui 
T.harzianum and T.Koningii were grown in the nutrient medium liquid Potato Dextrose sterile and 
distributor in flasks conical 250 ml and a rate of 150 ml / flask in the shaker incubator at a 
temperature of 280C for 14 days. Then filtrated by filter paper No.1 Whatman after that filtrated by 
micro filter (Mllipore 0.22µm) and after was added filtrates biogenic fungi to the nutrient medium 
at 10, 20, and 30 ml / liter, taking into account adjustable rate agar before sterilization medium and 
three replications. The comparison treatment has included the addition of distilled water to sterile 
the PDA and the same ratios of filtrates. Mediums container and non-container on filtrates poured in 
a sterile petri diameter dishes 9 cm and then vaccinated circles after hardening tablets diameter, 
each 0.5 cm from the grown nutrient medium the pathogenic fungus F.oxysporum for five days in 
each dish center and then incubated dishes in the incubator at a temperature of 280C and the growth 
rate has been taking the measure diagonals rate perpendicular passing through the dish center after 
the reaching of the growth of fungus in the treatment of the comparison to the edge of the dish and 
applied damping equation to calculate the percentage of inhibition of fungus: (Matrood, 2015).The 
vaccine of F.oxysporum prepared depending on (Dewan, 1989). Loading T.harzianum and 
T.koningii on alginic was done according to (Minaxi, 2011) while the loading with 2% CMC 
according to (Vivek et al., 2016), Trichoderma spores which were 3.4 × 107 spore/mL for 
T.koningii and 3.8 × 107 spore/mL. The field experiment was conducted at the Baneasa Institute in 
Bucharest on June in a 140 m2 area, after the soil was plowed, settled and installed a distillation 
system, it is divided into two halves. The first half was sterilized with pesticide Raisan .51, and 
covered with polyethylene for 14 days, the cover was then removed for a week for ventilation. Each 
half has two types of compost, a mineral fertilizer (NevaTec classic 12-8-16+3) from COMPO 
GmbH /Germany with ratio 0.525 kg/ 35 m2 and organic fertilizer (Dox 10 N) from 
ITALPOLLINA/ Italy with ratio 2.625 kg/ 35 m2. Then 5 lines were done the distance between one 
line to other is 1 m, in each line were holes with 17 depth x 24 diameter, the weight of soil with peat 
moss were 3 kg with ratio 1:1 and the distance between one hole to other is 70 cm, After that, every 
four holes were treated with special treatment as shown in Table 1. 
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Table 1: The treatments shortcut 

 
The soil was sprayed with topsin 70 WDG after planting process, after four months of planting, 
measurements were taken of plant height, chlorophyll which measured by OPTI-SCIENCES CCM-
200 plus device, phosphorus was estimated depending on (Murphy and Riley, 1962 ; Cresser and 
Parsons,1979). nitrogen which measured according to (Bremner and Edwards,1965), phytosynthesis 
and respiration determined by ADC BioScientific Ltd. in (31-36 ) 0C and light intensity (1200-
1500), weight of the fruit and its number. 
 
3. RESULTS AND DISCUSSIONS  
The results of antagonism tests show that, Figure 1, that the fungi T.harzianum and T.Koningii have 
a high antagonism ability against the pathogen fungus F.oxysporum. the antagonistic ratio reached 
to 1 according to the scale of (Bell et al., 1982). These results were similar to previous studies 
(Tran, 1998 ; Ngo et al., 2006) and the reason of this inhibition because that the fungus 
Trichoderma spp. of the most microbiology which widely used in the biological control field 
(Whipps, 1997; Hunt, 1999), the reason for this is due to the ease of isolation and the speed of its 
growth and it does not need to special dietary requirements and the variety of his work mechanisms 
(Paulitz, 1997; Howell et al., 2000). Also its ability to reduce the fungal growth from the pathogenic 
fungi such as F. oxysporum and F.culmorum and F.moniliforme and R.solani and Sclerotinia 
Sclerotiorum attributed these effects to the fungus's ability to produce antibiotics such as 
Trichodermol and Trichodermin and Gliotoxin and Pachybas and Emodin Chrysophancol (Domsch 
and Gams, 1970 ; Kuguk and Kivang, 2002) 
 

 
Figure 1. Antagonistic effect of fungi T.harzianum and T.Koningii on F.oxysporum in PDA medium 

 
 Results in Figure 2, show the ability of filtrates types of fungus T.harzianum and T.Koningii in a 
different concentrations to inhibit the pathogenic fungi.  (Odebode, 2006) confirmed that the 
filtrates fungal biological control, including the fungus T. harzianum and T. pseudo-koningii have 
the ability in inhibiting the growth of many causes pathogenic to plants such as fungus M. 
Phaseolina, Fusarium solani, Alternaria sp and Aspergillus niger (Kredics et al., 2003). 
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   Figure 2. The inhibition of the pathogenic fungi in a different concentrations of filtrates 

 types of fungus T.harzianum and T.Koningii 
 

The results of the experiment showed a significant increase in the treatments containing 
T.harzianum and T.Koningii loaded with alginic acid for the length, number and weight of the fruits 
of tomato plant, where the length of the plant in the sterile soil and treated with organic fertilizer 
186.66 and 166.33 cm respectively wtile in the soil contaminated with fungus F.oxysporum109.00 cm 
 
Table 2: The effect of T.harzianum and T.Koningii loading on alginic acid and 2% CMC on  F.oxysporum in plant 

growth indictors in tomato plant. 

L = Length of plant, FW= fruits weight  and Nr. = Number of fruit 

Non-sterile soil Sterile soil 

Chemical fertilizers Organic fertilizers Chemical fertilizers Organic fertilizers 
T 

 
L(cm) FW (g) Nr L(cm) FW (g) Nr L(cm) FW (g) Nr L(cm) FW (g) Nr 

1 132.66 2086.50 23.66 141.66 2286.50 21.66 177.00 3290.00 25.66 186.66 3231.50 25.00 

2 112.33 1386.00 18.00 120.33 1433.00 15.00 125.00 2604.75 23.00 137.00 2709.50 21.00 

3 136.33 2165.50 21.66 146.66 2447.00 18.00 173.66 3317.50 25.00 186.33 3592.00 21.00 

4 108.66 1310.00 18.00 122.66 1364.75 14.33 127.66 2590.25 25.33 133.33 2816.50 26.33 

5 128.66 1775.25 20.00 132.00 1713.25 20.33 156.66 3011.25 24.00 166.33 3195.75 20.00 

6 109.66 1152.00 15.33 115.00 1240.00 14.00 123.66 2168.25 22.66 128.66 2265.00 17.66 

7 126.00 1875.25 18.66 135.66 1795.50 17.33 166.00 3115.50 25.33 169.00 3062.00 19.33 

8 106.33 1090.25 16.66 114.00 1162.50 14.00 155.66 2377.00 21.00 164.33 2396.25 23.00 

9 123.00 1687.75 20.00 126.00 1687.00 20.00 156.66 3079.50 28.00 155.33 3160.50 23.00 

10 82.66 691.50 14.33 88.66 651.25 15.00 113.00 1254.25 17.33 115.00 1475.75 17.33 

11 80.66 492.50 12.66 85.66 481.75 15.66 107.00 1153.00 18.00 109.00 1218.00 15.00 

12 122.33 1653.25 19.66 126.00 1543.00 17.33 154.66 3032.50 25.33 158.00 3135.00 22.66 

Av. 114.10 1447.14 18.21 121.19 1483.79 16.88 144.71 2582.81 23.38 150.74 2688.14 20.94 

L.S.D 
0.05 1.75 47.22 1.69 5.41 34.43 1.68 5.49 67.81 1.41 5.62 62.22 1.37 
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Some studies have confirmed that the fungus T.harzianum has a high potential to control 
(Poornima, 2011) .This superiority is due to the ability of fungi T.harzianum and T.Koningii to 
protect the roots of the plant from the pathogen F.oxysporum , through competition for the place 
and parasitism on the fungus F.oxysporum or the secretion of many antibiotics that inhibit the 
fungus F.oxysporum . and it work on reducing the proportion and the severity diseases that caused 
by a fungus Fusarium spp. in the roots of plants like wheat, rice, tomato, eggplant, potatoes, split 
peas (Michalikova and Michrina, 1997; Harman, 2000). 
The results of Table 3 showed a significante increase in the chlorophyll 69.33 and 69.66, nitrogen 
6.57 and 6.54 and phosphor 0.591 and 0.585 levels in the leaves of  tomato plant with the treatment 
of the T.harzianum and T.Koningii loaded on the alginic acid respectively in sterile soil with 
organic fertilizers.Where the increase in the treatments containing the T.harzianum and T.Koningii 
to the role of these fungi in increasing the readiness of nutrients in the soil and make it easy 
absorption by the roots. Also results in Table 4 demonstrated the ability of biofungi T.harzianum 
and T.Koningii to improve the vital processes of photosynthesis 16.75 and 16.29 was higher with 
the treatment of the T.harzianum and T.Koningii loaded on the alginic acid in sterile soil with 
organic fertilizers. 
 

Table 3: The effect of T.harzianum and T.Koningii loading on alginic acid and 2% CMC on F.oxysporum in 
chlorophyll, Nitrogen and phosphor in tomato plant. 

 

*CHLO= chlorophyll, N = Nitrogen and P = Phosphor 

Non-sterile soil Sterile soil 

Chemical fertilizers Organic fertilizers Chemical fertilizers Organic fertilizers T 

CHLO N% P% CHLO N% P% CHLO N% P% CHL
O N% P% 

1 56 5.31 0.51 58.33 5.42 0.531 66.33 6.32 0.590 69.33 6.57 0.591 

2 47.33 3.04 0.411 45.33 3.11 0.406 52 3.65 0.415 54.33 4.73 0.433 

3 57.66 5.44 0.515 60.66 5.54 0.523 67.66 6.43 0.553 69.66 6.54 0.585 

4 43.33 3.08 0.406 45 3.14 0.409 54.33 3.74 0.416 54.66 3.83 0.432 

5 52.33 5.09 0.442 54.33 5.14 0.433 58 5.97 0.463 62 6.01 0.482 

6 42.33 2.86 0.317 41.66 2.95 0.324 49.66 3.52 0.342 49.33 3.56 0.357 

7 53 5.12 0.452 55 5.18 0.457 59.33 6.04 0.474 63 6.22 0.477 

8 40 2.90 0.321 38.66 3.12 0.332 48 3.61 0.353 48.33 3.67 0.363 

9 52.33 4.52 0.421 47.33 4.60 0.452 57 5.54 0.456 56.33 5.62 0.436 

10 32.66 2.63 0.265 33.33 2.73 0.268 41 3.04 0.293 34.66 3.22 0.293 

11 33.66 2.54 0.264 29.66 2.86 0.264 35.33 3.04 0.285 36 3.62 0.285 

12 52.33 4.40 0.422 51 4.47 0.445 60.66 5.48 0.473 66.33 5.63 0.484 

Av. 46.91 3.910 0.39 46.69 4.02 0.40 54.10 4.69 0.42 55.33 4.93 0.43 

L.S.D 
0.05 

2.31 0.028 0.027 1.95 0.020 0.024 7.54 0.034 0.037 9.21 0.025 0.034 
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Table 4: The effect of T.harzianum and T.Koningii loading on alginic acid and 2% CMC on F.oxysporum in 
photosynthesis and respiration  in tomato plant. 

 
Non-sterile soil Sterile soil 

Chemical 
fertilizers 

Organic fertilizers Chemical fertilizers Organic fertilizers T 

PHYTO RES PHYTO RES PHYTO RES PHYTO RES 
1 12.00 6.19 12.50 6.25 15.70 6.74 16.75 6.53 
2 7.26 4.53 7.85 4.34 8.28 4.64 8.25 4.52 
3 12.42 6.98 13.05 6.36 14.33 6.25 16.29 7.25 
4 7.57 4.52 7.71 4.34 7.54 4.73 8.35 4.83 
5 10.45 5.92 9.9 5.73 11.85 6.62 14.03 6.86 
6 6.61 3.32 6.65 3.54 7.17 3.93 7.36 4.14 
7 10.18 6.16 9.32 5.82 11.30 6.23 10.46 6.25 
8 6.78 3.45 7.40 4.13 6.89 3.85 7.82 4.23 
9 9.32 5.78 10.12 5.83 11.27 6.96 15.62 6.47 

10 5.34 2.15 5.70 1.72 4.92 2.34 5.82 1.79 
11 3.96 4.42 4.91 3.56 6.47 2.2 4.16 1.91 
12 9.43 5.22 9.24 5.45 14.54 6.94 15.79 7.02 

Average 8.44 4.88 8.69 4.75 10.02 5.11 10.89 5.15 
L.S.D 
0.05 

0.33 0.024 0. 68 0.036 0. 62 0.047 0.81 0.049 

* PHYTO = photosynthsis and RES = respiration  
 
Biological resistance fungi Trichoderma spp. in addition to their role in the release of nutrients such 
as nitrogen, sulfur and phosphorus through its analysis of protein, chitin and other substances by the 
enzymes they produce, and the fungi increase the efficiency of absorption of micro nutrients such as 
Mn, Fe, Cu and Zn by plants that became more ready to grow and thus increase the growth and 
activity of root and fruit buds (Altomare et al., 1999). Recently a new mechanism discovered 
showed that T. harzianum produces yeast-like cells found among plant tissues that protect and 
increase its production (Mariola et al., 2007), and it reflex positively on vital process like 
photosynthesis. While in F.oxysporum the growth indictors and photosynthesis decreased due to 
that this fungus is the main cause of fusarium wilt in tomato plant and the mechanism of wilt caused 
by this fungus occurs in one or more of the following ways: either because of the presence of the 
fungus and its reproductive units in the vessels of the root or stem causing the blockage, which 
prevents the transfer of raw materials and water to the top of the plant or wilt occurs due to the 
secretion of fungi of some toxins and acids and may cause the death of the cells of the wood tissues 
, and may wilt occurs when the fungus above secretes some of the enzymes that decompose the 
walls of the cell, through its effect on the substance of pectin, and thus disrupt the function of wood 
texture and the wilt is occur (Jarjis et al., 1992). The activity of the pathogen in woody tissue 
vascular plant usually continues to spread internally through the vessels of wood on hypha form or 
candida spores until the whole plant dies and the pathogenic fungi remain confined in tissues and 
some surrounding cells (Agrios, 1995). 
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4. CONCLUSIONS 
1. The pathogenic fungus F.oxysporum negatively affect on the growth iindictors and the vital 
processes of the tomato plant. 
2. Using the T.harzianum and T.Koningii  to reduce the negative effect of the fungus F.oxysporum. 
3. T.harzianum and T.Koningii have the ability to increase nutrient availability such as phosphorus, 
nitrogen and chlorophyll, also stimulate plant growth and photosynthesis. 
 
5. ACKNOWLEDGEMENTS 
This research is supported by the Iraqi Government, the author thank the university of Agricultural Sciences 
and Veterinary Medicine in Bucharest and Research Development Institute for plant protection, Băneasa, 
Bucharest. 
 
6. REFERENCES  
Agrios, G.N. (1995). Plant pathology .2nd Ed .Academic Press .pp.1451. 
Agrios, G.N. (2005). Plant pathology .5th Ed .Academic Press .pp.952. 
Alabouvette, C., Lemanceau, P., and Steinberg, C. (1993). Recent advances in the biological control of Fusarium wilts. 

Pestic. Sci, 37, 365-373.  
Al-Bahadli, A. M., Matabeib, D., Kamel, S. J., Mansour, N. A. (1980). Sterilization of greenhouses using solar energy. 

Abstracts of the first Arab Conference on Life Sciences. Baghdad. 122-123. 
Altomare, C., Novell, W. A., Bjorkman, T., Harman, G. E. (1999) Solulbization of phosphates and micro nutrients by 

the plant growth promoting and Biocontrol fungus Trichoderma harzianum Rifai 1295 – 22.  Applied 
Environment Microbiology, 65, 2926-2933. 

Bell, D. K., Wells, C. D., Mirkham, C. R. (1982). Invitro antagonism of Trichoderma species against six fungal plant 
pathogens. Phytopathology, 72, 379-382. 

Bremner, J. M., Edwards, A. P.  (1965). Determination and Isotope ratio analysis of different forms of nitrogen in soils. 
I-Apparatus and procedure for distillation and determination of ammonium. Soil Sci.Soc. Amer. Proc, 29, 504-
507. 

Cresser, M.S., Parsons, J.W. (1979). Sulphuric perchloric acid digestion of plant material for the determination of 
Nitrogen, Phosphorus, Potassium, Calcium and magnesium. Analytric chemical Acta, 109, 43-436. 

Decal, A., Garcia – Lepe, R., Melgoreago, P. (2000). Induced resistance by Penicillium oxalicum against Fusarium 
oxysporum f.sp. Lycopersici: Histological studies of infected and induced tomato stems. Phytopathology, 90, 
260 -268. 

Dewan, M .M. (1989) Identity and frequency of occurrence of fungi in root of wheat and ryegrass and their affection 
take-all and host growth. Ph. D. Thesis. Univ. Wes. Australia. 

Domsch, K.H., Gams, W. (1970). Fungi in agriculture soils. In Deana, T. Klein, The Quarterly Review of Biology (Vol 
49, pp.74-75).German. Deana, T. Klein, London.  

Harman, G.E. (2000). Myths and Dogmas of Biological Changes is perceptions derived from research on Trichoderma 
harzianum strain T22. Plant Dis, 84,377-393. 

Howell, C.R., Hanson, L.E., Stipanovic, R.D., Puckhaber. (2000). Induction of Terpenoid Synthesis in cotton roots and 
control of Rhizoctonia solani by seed treatment with Trichoderma virens. Phytopathology, 90, 248-252. 

Hunt, J. (1999). Trichoderma News 8. Australian Horticulture, 97, 43-46. 
Jarjis, M. M., Raqeeb, A. A., Ayad A. W. (1992). Plant Diseases. Baghdad University. pp569. 
Kredics, L., Antal, Z., Manczinger, L., Szekeres, A., Kevei, F., Nagy, E. (2003). Influence of environmental parameter 

on Trichoderma strain with Biocontrol potential, food Technol. Biotechnol, 41, 37 – 42. 
Kuguk, C., Kivang, M. (2002). Isolation of Trichoderma spp. and determination of their antifungal, biochemical and 

physiological featurd. J.Biol, 27,247-253. 
Larkin, R.P., and Fravel, D.R. (1998). Efficacy of various fungal and bacterial biocontrol organisms for control of 

Fusarium wilt of tomato. Plant Dis, 82, 1022-1028. 
Mariola, R., Chacon, O. R., Tahia, B., Sonia, S., Manuel, R., Antoniomm, L., Jesus D. (2007). Microscopic and 

transcriptome analyses of early colonization of tomato roots by Trichoderma harzianum. International 
Microbiology, 10, 19 -27. 

Matrood, A. A. (2015). Integration to control charcoal rot disease in sunflower that caused by Macrophomina 
phaseolina (Tassi) Goid. PhD thesis. Najaf: University of Kufa. 



 
Current Trends in Natural Sciences                                                                           Vol. 7, Issue 13, pp. 261-268, 2018 
 
Current Trends in Natural Sciences (on-line)                               Current Trends in Natural Sciences (CD-Rom)  
ISSN: 2284-953X                                                                       ISSN: 2284-9521 
ISSN-L: 2284-9521                                                                                          ISSN-L: 2284-9521 

 
 

 
http://www.natsci.upit.ro  
*Corresponding author, E-mail address: mradhi84@yahoo.com   

268 

Michalikova, A., Michrina, J. (1997). Biological control of Fusarium root rot in wheat seedling by Trichoderma 
harzianum. Biological (Slovic republic), 52, 591-598. 

Minaxi, J. S. (2011). Efficacy of rhizobacterial strains encapsulated in nontoxic biodegradable gel matrices to promote 
growth and yield of wheat plants. Applied Soil Ecology, 48, 301–308. 

Mukerji, K.G., Garg, K.I. (1987). Trichoderma and biocontrol agent. Biological control of plant disease, 1, 71-82. 
Murphy, T., Riley, J.P. (1962). A modified single solution method for the determination of phosphate in natural waters. 

Anal. Chem. Acta, 27, 31-36. 
Ngo, B. H., Vu, D. N., Tran, D. Q. (2006). Analyze antagonist effects of Trichoderma spp. For controlling southern 

stem rot caused by Sclerotium Rolfsii on peanut. Plant Protection, 1, 12-14. 
Odebode, A.C. (2006). Control of postharvest pathogens of fruits by culture filtrate from antagonistic fungi on 

Macrophomina phaseolina and Colchicine Contenton sunflower. Plant Protect. Sci, 48, 110–115. 
Paulitz T.C. (1997). Biological control of root pathogens in soil less and hydroponic systems. Hort. science, 32,193-

197. 
Poornima, S. (2011). Complexity of Trichoderma-Fusarium interaction and manifestation of biological control. AJCS, 

5, 1027-1038. 
Rose, S., Parker, M., Punja, Z.K. (2003). Efficacy of biological and chemical treatments for control of Fusarium root 

and 98 stem rot on greenhouse cucumber. Plant Dis, 87, 1462-1470. 
Tran, T. T. (1998). Antagonistic effectiveness of Trichoderma against plant fungal pathogens. Plant Protection, 4, 35-

38. 
Trutman, P., Keane, P.J. (1990). Trichoderma koningii a biological control agent for Sclerotinia sclerotiorum in outhern 

Australia. Soil biology and Biochemistry, 22, 43- 50. 
Vivek, S., Ram, S. U., Birinchi, K. S., Harikesh B. S. (2016). Trichoderma asperellum spore dose depended modulation 

of plant growth in vegetable crops. Microbiological Research, 193, 74-86. 
Walker, J.C. (1961). Plant pathology. Mc Craw – Hill Book Company. Inc. USA.pp. 592.  
Walker, J.C. (1969). Plant pathology. Mc Craw – Hill Book Company. New York and London.pp. 819. 
Whipps, J.M. (1997). Developments in the biological control of soil-borne plant pathogens. Advances in Botanical, 26, 

1-134. 

 


