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ABSTRACT  

          The study was conducted to evaluate of the efficiency of some biological agents and chemical 

fungicides to reduce disease incidence and disease severity of Fusarium wilt disease in cucumber, 

which caused by Fusarium oxysporum f.sp. cucumerinum under plastic house conditions. Results 

showed superiority treatments of  biological agents Trichoderma viride, Trichoderma harzianum, 

bio-preparation Biohealth and bacterial  preparation Fluramel (separately or in mixture). Treatments 

reduced disease incidence and disease severity, to 0 % , followed by Biohealth with Uniform in 

presence of pathogen 10 and 8.67% respectively ,and then the interaction between  T. harzianum 

with Uniform in presence of pathogen 16.67 and 10.67% respectively, compared to control treatment 

( only pathogen) where 86.67 and 68% respectively. In addition to the results showed biological 

agents superiority to improve plant growth and yield. Where superior treatment of Biohealth (alone) 

on the other treatments in the increase plant height, wet and dry weight and yield, where amounted to 

394 cm/plant, 930.7 gm/Plant, 145.3 gm/ Plant and 4.333 kg/plant respectively, followed by 

treatment of  Fluramel (alone) was record 385 cm/plant, 926.0 gm/Plant, 138.6 gm/ Plant and 4.067 

kg/plant respectively, while control treatment ( only pathogen) where amounted to 231 cm/plant, 474 

gm/Plant, 67.67 gm/Plant and 1.167 kg /plant respectively.  
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1- INTRODUCTION 

         Cucumber (Cucumis sativus L.) is 

considered as one of the major economically 

summer crops, which belongs to family 

cucurbitaceae, the crop is widely grown in 

different season throughout the year, in open 

field or under protected plastic houses  

( Nayar and More , 1998). In Iraq spread crop 

cultivation through winter and autumn seasons 

under plastic houses conditions. Cucumber is 

consider important economical crop at many 

farmers in Iraq (Matloob et al. ,1989). The 

crop is attacked by several pathogens 

settlement in the soil during different growth 

stages causing significant losses and reduce 

the yield. The agent F. oxysporum f.sp. 

cucumerinum causal Fusarium wilt disease in 

cucumber (Martinez et al. ,2003; Rur, 2016). 

F. oxysporum f.sp. cucumerinum is considered 

highly specific in cucumber infection (Michail 

et al.,1989). Due to the importance of the 

spread of Fusarium wilt disease in the 

cucumber plants in Iraq, and cause of losses 

heavy, been proposed study which aimed to 

use some biological agents T. viride, T. 

harzianum, bio-preparation (Biohealth) and 

preparation of bacterial  (Fluramel) for 

induced systemic resistance (ISR) in cucumber 

plants. Treatments reduced disease percentage 

and disease severity against F. oxysporum f.sp. 

cucumerinum, and improve growth and yield 

of cucumber plants under plastic house 

conditions. 

  

2-MATERIALS AND METHODS  

2-1: Isolation of F. oxysporum f.sp. 

cucumerinum  from roots of cucumber  

         Samples of infected roots of cucumber 

were brought to the laboratory and but in a 

beaker 250 ml in continuous water to remove 

suspended soil of roots. Then samples were 

cut to small pieces 1cm length. sterilized with 

mailto:ali_hujazy83@yahoo.com


Euphrates Journal of Agriculture Science-10 (1): 137-149, (2018)                      AL-Hujazy & Sameer     

   ISSN 2072-3875                                                      138 
 

sodium hypochlorite (1% free chlorine) for 3 

minutes, washed in distill and sterile water for 

2 minutes, dried on filter papers, sample 

pieces were put in petri dishes 9 cm diameter 

contain Potato Dextrose Agar (PDA) media, 

and chloramphenicol 100 mg/L to prevent 

bacteria growth, petri dishes incubated in 

temperature 25+2 C
0
 . 

2-2: Diagnosis isolates of F. oxysporum f.sp. 

cucumerinum  

      The isolates of  F. oxysporum f.sp. 

cucumerinum was identified morphologically 

to genus and species after purification by 

single spore depending on shape of 

conidiospores (Microconidia, Macroconidia 

and Chlamydospores), conidiophores and 

forming structures using classification key 

Nelson et al. 1981. 

2-3: Test pathogenicity for isolates  F. 

oxysporum f.sp. cucumerinum  

          Seeds of cucumber were surface 

sterilized for cultivar Beit Alpha using 1% 

sodium hypochlorite for 1 minute. Then seeds 

washed with distill and sterile water, seeds 

dried on filter papers, 10 seeds planted in 

plastic pots contain each pot 1 Kg sterile soil 

(sterilization in autoclave 121 C
0
 , 1.5 Kg 

/cm
2
), sterilization for one hour  repeated for 

three days. Fungal inoculum was added at rate 

1% (10 gm for each pot). Then transferred to 

plastic house. 

Percentage of seed germination was calculated  

: - 

                                         Number of 

germinated seeds in treatment  

% seeds germination =    ×

    100ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ 

     Number of germinated seeds in control  

 

Percentage of infection was calculated after 60 

days of planting : - 

                           Number of infected plant      

% infection  = ـــــــــــــــــــــــــــــــــــــــــــ ×    100  

                          Number of examined  plants  

 

Disease severity on root was calculated after 

60 days of planting , according to the disease 

index :- 

0= Healthy plant   1= rot of secondary root   

2=Rot of secondary and part of the main root.  

3=Rot of main root (no rot of stem base)  4= 

Rot of main root and stem base   

5= Plant death. 

Disease severity was calculated according to 

Mickenny, 1925.  

 

                                (number of plants     

(number of plants    (number of plants  

                                 in grade 0×0)    +      in 

grade 1× 1) +……  in grade 5×5) 

% Disease severity =  

ـــــــــــــــــــــــــــــــــــــــــــــــــــ× 100                 

number of examined plants × 5  

  

Then repeated  isolation of F. oxysporum f.sp. 

cucumerinum from infected as in (2-1), and 

choose the most aggressive isolate (Soliman et 

al. ,1988). 

 

2-4: The biocontrol agents  

       T. viride and T. harzianum were obtained 

from The Biological laboratory of The General 

Board of Plant Protection / Ministry of 

Agriculture.  

  

2-5: Antagonistic of T. viride and T. 

harzianum against  F. oxysporum f.sp. 

cucumerinum in culture media PDA  

      Studying the effect of one isolate of T. 

viride and one isolate of T. harzianum , 5 mm 

diameter of  F. oxysporum f.sp. cucumerinum 

isolate Foc3 and  T. viride and T. harzianum (7 

days old) were transferred to PDA in petri dish 

of 9 cm diameter, incubated at 25+
 
2 C

o
 for 7 

days. The radial growth of  isolate  Foc3 was 

recoded and the inhibition percentage was 

calculated by the formula I= C-T/C × 100, 

where I= percent growth inhibition, C = radial 

growth of pathogen without antagonistic  

agent, and  

T= radial growth of pathogen with 

antagonistic  agent. Four replicates were used 

for each fungal isolate.  

 

2- 6: Effect of Fluramel on growth of F. 

oxysporum f.sp. cucumerinum on culture 

media PDA 

         Fluramel was provided  by College of 

Science / Karbala university. To assess 

Fluramel antagonism against  F. oxysporum 

f.sp. cucumerinum, 5 mm agar discs from  (7 
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days old) mycelium of F. oxysporum f.sp. 

cucumerinum  were placed in the center of 

plates with PDA and Fluramel growth were 

placed equidistant site 1 cm from plate 

periphery as spots around the center, used the 

dilutions from 10
-1 

to 10
-10 

. After 7 days of 

incubation , the percentage of growth 

inhibition was calculated as before. The mean 

of two crossed diameters of fungus colonies 

was calculated to estimate inhibition 

percentage as in the above formula (2-5). Four 

replications of each dilution were used. 

 

2-7: Effect of Biohealth  against  F. 

oxysporum f.sp. cucumerinum growth in 

laboratory  

        Biohealth is consisting of  humic acid, 

seaweed extracts, Trichoderma spp. and 

Bacillus spp.  was tested against F. oxysporum 

f.sp. cucumerinum growth on PDA medium. 

Five days cultures of the pathogen growth on 

PDA medium were used 100 mL flasks, five 

concentrations ( 1, 2, 3 , 4 and 5 %) were 

prepared by mixing the right amount of 

Biohealth with PDA medium in 100 mL 

flasks, then poured in disposable plastic plates. 

Each treatment was inoculated with pathogen 

at the plate center and four replicates for each 

concentration were prepared then incubated at 

25+2 C
0
 . The mean of two crossed diameters 

of fungus colonies was calculated to estimate 

inhibition percentage as in the above formula 

(2-5).  

  

2-8: Effect of Fungicides on radial growth 

percentage of F. oxysporum f.sp. 

cucumerinum  

          Activity of Fanate,  Milor, Trymax, 

Fanate and Uniform against the pathogenic 

fungus was tested using six concentration 1, 

0.50, 0.25, 0.15, 0.01 and 0.001 ml /L. 

Each Fungicides homogenized with the PDA 

medium and poured in to 9 cm disposable 

petri dish. The center of each Fungicides 

treatment was inoculated with a piece of 

mycelium sliced from the edge of (7 days) 

colonies. Four replicates were made for each 

concentration and control (no added 

Fungicide) then incubate at 25+
 
2 C

o
 inhibition 

percentage as in the above formula (2-5). 

 

 

2-9: Efficiency of some biological agents 

and chemical fungicides against F. 

oxysporum f.sp. cucumerinum 

        Cucumber seeds cultivar Beit Alpha were 

planted, after preparation soil in plastic house, 

two seeds planted each hole and average 20 

hole each treatment. T. harzianum and T. 

viride were grown on Millet seeds and added 

before 5 days from culture of seeds cucumber 

and mixed well with soil culture, bacterial 

preparation (Fluramel) also was apply as well 

on average of 20ml/ hole with concentration of 

34 ×10
7
 during planting (Al-Esawy, 2010) . 

While pathogen added a crack with depth of 

10-15 cm beneath the plant. After its was 

grown on Millet seeds as well, on average 

flask with volume 250 ml which contain on 75 

gm from pathogen (Dewan,1989 ; 

Fayadh,1997 ). Furthermore the chemical 

fungicides ( Uniform , Milor and Fanate ) 

were applied at rate 1 ml/L after One day of 

the addition pathogen on average 20ml/hole 

(Al-Guboory, 2002 ; Hasson , 2005).While 

bio- preparation Biohealth used after planting 

in rate 2.5 gm/L  

 (Recommendations of the manufacture), used 

each 10ml / hole. Added half the amount of 

Fluramel, Biohealth, T. harzianum and  T. 

viride in treatments of added with chemical 

fungicide , used the method of drip irrigation 

in the watering the plants. At the end of 

experiment calculated disease percentage and 

disease severity as in the above formula (2-3), 

and calculated height of plant, wet and dry 

weight and yield at the end of experience. 

 

3-RESULTS AND DISCUSSION 

3-1: Isolation of pathogenic fungus  

          Results of diagnosis Table (1) showed 

that the pathogen F. oxysporum f.sp. 

cucumerinum was present in all samples of 

infected plants of cucumber with sequence 10-

60 %. 
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Table 1. percentage of presence and sequence of isolates F. oxysporum f.sp. 

 cucumerinum isolated from cucumber roots 

% Sequence  

F. oxysporum in 

Sample 

Sample 

Symbol 

No. of 

Sample 

 Sequence % 

F. oxysporum in 

Sample 

Sample 

Symbol 

 

No. of 

Sample  

 

15 Sh 1 13 55 Qi 1 1 

10 Sh 2 14 50 Qi 2 2 

25 Sh 3 15 60 Qi 3 3 

25 Ta 1 16 35 Ma 1 4 

30 Ta 2 17 30 Ma 2 5 

15 Ta 3 18 35 Ma 3 6 

20 Ab 1 19 60 Ha 1 7 

30 Ab 2 20 40 Ha 2 8 

25 Ab 3 21 55 Ha 3 9 

20 Mu 1 22 25 Ka 1 10 

10 Mu 2 23 20 Ka 2 11 

25 Mu 3 24 35 Ka 3 12 

60 %  
Highest percentage to sequence  

F. oxysporum in Sample  

31.25 %  
sequence Average 

F. oxysporum in Sample 

       *Average of Four replications, Five plant pieces for each petri dish 

       Qi = Qifel           Ma=Madhatiya        Ha= Hashimiya        Ka= Kasem  

       Sh = Shomaly    Ta= Taleaa               Ab=Abi- Ghaeaq      Mu=Muhawel 

 

3-2: Diagnosis isolates of F. oxysporum f.sp. 

cucumerinum . 

         Morphological diagnosis showed that 

there was difference in color of isolates on 

culture media  PDA. Also diagnosis depend on 

an shape of conidiospores ( Microconidia , 

Macroconidia and Chlamydospores) and 

conidiophores . 

3-3 : Test pathogenicity 
         Results indicated that there was 

difference in pathogenicity among isolates of 

F. oxysporum f.sp. cucumerinum in  seeds 

germination ,disease incidence and disease 

severity. Percentage of seeds germination was 

100% in isolate Foc22 followed by the isolates 

Foc18, Foc16 and Foc14 seed germination 

were 96.67, 93.33 and 90% respectively. while 

Foc3 reduced seeds germination to 50% , also 

Foc3 caused highest infection 93.33%, 

followed by isolate Foc20 reduced seeds 

germination to 90%.  

         Regarding disease severity the highest 

was 74.67% for Foc3 and the lowest was 

3.33% for isolate Foc22. In control treatments 

100% seed germination and no disease 

percentage or disease severity (Table 2). 
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Table 2. Seed germination, disease incidence and disease  severity 

of isolates of F. oxysporum f.sp. cucumerinum 

    *Each number average of three replicates 

 

3-4: Studying the effect of antagonistic T. 

viride and T. harzianum against  F. 

oxysporum f.sp. cucumerinum on  culture 

media PDA  

        Study of antagonism showed good 

activity of T. harzianum and T. viride against 

F. oxysporum f.sp. cucumerinum on culture 

media PDA and antagonism degree was 1 

which means highly antagonistic relationship 

(Figure 1and 2). Could be attributed to the 

mechanisms used by Trichoderma spp. 

including mycoparasitism, produce of 

antibiosis and competition on nutrients and 

space, as well as disable the effectiveness of 

pathogen enzymes (Verma et al. ,2007).  

 

 

% Disease Severity   

 

Infection % 

 

Seed Germination  % 

 

Isolates 

 

No. item 

38.00 80.00 70.00 Foc 1 1 

52.00 80.00 66.67 Foc 2 2 

74.67 93.33 50.00 Foc 3 3 

54.00 73.33 66.67 Foc 4 4 

51.33 76.67 63.33 Foc 5 5 

35.33 66.67 76.67 Foc 6 6 

36.67 66.67 60.00 Foc 7 7 

48.00 63.33 73.33 Foc 8 8 

28.67 56.67 83.33 Foc 9 9 

20.00 46.67 86.67 Foc 10 10 

52.67 66.67 56.67 Foc 11 11 

56.00 80.00 53.33 Foc 12 12 

23.33 53.33 83.33 Foc 13 13 

14.67 26.67 90.00 Foc 14 14 

52.67 76.67 53.33 Foc 15 15 

12.67 23.33 93.33 Foc 16 16 

44.00 73.33 63.33 Foc 17 17 

6.67 20.00 96.67 Foc 18 18 

36.67 73.33 76.67 Foc 19 19 

55.33 90.00 56.67 Foc 20 20 

50.00 80.00 63.33 Foc 21 21 

3.33 6.67 100 Foc 22 22 

42.67 76.67 70.00 Foc 23 23 

43.33 76.67 73.33 Foc 24 24 

0.00 0.00 100 Control  

7.77 12.70 12.27 L.S.D 0.05           
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Figure 1. Effect of T.harzianum to inhibit growth of  F. oxysporum f.sp. cucumerinum on culture 

media PDA. 

A- Treatment of pathogenic + T.harzianum      B- Treatment of pathogenic 

 

 
Figure 2. Effect of fungus T.viride in inhibit growth of  F. oxysporum f.sp. cucumerinum on culture 

media PDA. 

A- Treatment of pathogenic + T.viride      B- Treatment of pathogenic 

 

3- 5: Effect of Fluramel on growth of F. 

oxysporum f.sp. cucumerinum on culture 

media PDA 

             Results in Table (3) showed the ability 

of bacterial preparation (Fluramel) component 

of P. fluorescence and B. subtilis to inhibit the 

pathogen F. oxysporum f.sp. cucumerinum  on 

culture media PDA. Dilutions 10
-1

, 10
-2

, 10
-3

, 

10
-4

 and 10
-5

 superior on others dilutions to 

reduce growth colony of pathogen, where 

amounted to 0cm , and the percentage 

inhibition was 100% for all dilutions. This can 

be attributed to the inhibition ability to 

bacteria P. fluorescence and B. subtilis its 

ability to competition with pathogen on 

nutrient, minerals, and prevent conidiospores 

germination as well as inhibit growth 

mycelium of pathogen, its effect on the 

metabolism process such as protein synthesis, 

and produce many enzymes that damage cell 

wall of fungi such as Chitinase and B- 1,3 

glucanase, in addition to produce toxic 

compounds to fungi such as Hydrogen 

Cyanide, and their ability on produce volatile 

and non-volatile compounds as secondary 

metabolism which inhibit for the growth of 

mycelium ( Karimi et al. , 2007). 

 

 

 

 

 

 

 

A 

A B 

B 
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Table 3. Effect of dilutions (active of the highest dilution ) from Fluramel in inhibition growth 

of F. oxysporum f.sp. cucumerinum on culture media PDA 

 

% 

Inhibition 

Mean of Colony 

Growth(cm.) 

 

 Dilution  

 

No. Item 

100 0.0 10
-1 

1 

100 0.0 10
-2 

2 

100 0.0 10
-3 

3 

100 0.0 10
-4 

4 

100 0.0 10
-5 

5 

73.60 2.37 10
-6 

6 

70.83 2.62 10
-7 

7 

56.94 3.87 10
-8 

8 

49.99 4.50 10
-9 

9 

30.55 6.25 10
-10 

10 

00.00 9.00 control 11 

4.66 0.42 L.S.D 0.05  

                      *Each number average of Four replicates  

 

3-6: Effect of Biohealth  against  F. 

oxysporum f.sp. cucumerinum in laboratory  

        Results showed the ability of  inhibitor of 

bio-preparation (Biohealth) in inhibition 

mycelium growth of  F. oxysporum f.sp. 

cucumerinum  on culture media PDA,  showed 

rate of 5% was superior on other rates in 

reducing growth of pathogen completely, and 

the percentage of inhibition 100%, followed 

by the concentration 4.5and 4% where growth 

reached 1.62 and 1.87 cm respectively, 

inhibition percentage was 81.94 and 79.16% 

respectively (Table 4).  Could be attributed to 

the role of Biohealth to Bacillus spp. , 

Trichoderma spp. , Seaweed  and Humic acid 

in inhibit of F. oxysporum f.sp. cucumerinum. 

Where has Trichoderma spp. The ability of 

mycoparasitism, competition on nutrients and 

space, produce of enzymes that damage the 

cell wall of pathogen such as Cellulases, 

Hemicellulases, B- 1,3- glucanase as well as 

produce antibiotics and secondary metabolites 

( Intana and Chamswarng , 2007). The 

importance of bacteria Bacillus spp. in 

inhibition growth of pathogen may be it has 

different mechanisms in inhibition as 

parasitism and its produce antibiotics such as 

Subtiline, Surfactin, Bacitracin, Bacillin and 

Bacillomycin, and the enzymes that destructs  

the cell wall of fungi such as B-1,3- glucanase 

and endochitinase, as well as  of its 

reproduction and its competing on nutrient and 

apace within the Petri dishes ( Montealegre et 

al. ,2003 ; Noubuhiro et al. , 2005). While the 

role of the Seaweed and Humic acid in 

inhibition growth mycelium in the dishes 

comes as a results their containment on natural 

phenols that are bacterial and fungal 

antibiotics ( Nardi et al. , 2002 ; Khan et al. , 

2009) . 

 

3-7: Effect of Fungicides radial growth of F. 

oxysporum f.sp. cucumerinum  

         Results in Table (5) showed good 

activity of chemical fungicides in inhibition 

growth of pathogen. Although chemical 

fungicide Uniform was superior in effect on 

isolate of  F. oxysporum f.sp. cucumerinum, 

Uniform fungicide at rate 1 and 0.5 ml/L 

inhibited growth of F. oxysporum f.sp. 

cucumerinum  completely, while control 

treatment (without fungicide )the growth 

colony diameter 9 cm and inhibition 

percentage 0% , followed by chemical 

fungicide Milor  at rate 1 and 0.5 ml/L growth 

of colony 0 and 0.5 cm respectively and 

inhibition percentage 100 and 94.36% 

respectively .While treatment of chemical 

fungicide Fanate growth of pathogen was 0 

and 0.8cm respectively.  
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       Results could be attributed to the 

efficiency of chemical fungicide Uniform in 

inhibition of growth colony of pathogen 

impact of systemic fungicides widely against 

many fungi that live in the soil, including the 

genus Fusarium spp. that cause the Fusarium 

wilt on many of plants, and it contains active 

substance  as Azoxystrobin and Metalaxyl 

which inhibit the cellular respiration process in 

mitochondria also inhibit of protein synthesis 

process (Al- Adil, 2006). 

 

 

Table 4 . Effect of different concentrations from Biohealth to inhibit growth 

of F. oxysporum f.sp. cucumerinum on culture media PDA 

 

% Inhibition 

Mean of Colony 

Growth(cm.) 

 

% Concentration  

 

No. Item 

30.55 6.25 0.5
 

1 

31.94 6.12 1.0
 

2 

37.49 5.62 1.5
 

3 

48.61 4.62 2.0
 

4 

62.49 3.37 2.5
 

5 

65.27 3.12 3.0
 

6 

70.83 2.62 3.5
 

7 

79.16 1.87 4.0
 

8 

81.94 1.62 4.5
 

9 

100.0 0.00 5.0
 

10 

00.00 9.00 control 11 

6.67 0.60 L.S.D 0.05  

                *Each number average of Four replicates  

 

3-8: Efficiency of some biological agents 

and chemical fungicides against F. 

oxysporum f.sp. cucumerinum 

       Results in Table (6) showed that all 

treatments reduced disease incidence and 

disease severity. Treatments of  T.viride, T. 

harzianum, Biohealth and Fluramel inhibited 

growth of pathogen completely, while 

interaction between Biohealth with fungicide 

Uniform in the presence of pathogen less rate 

of infection and disease severity reached 10 

and 8.67% respectively, with high significant 

differences compared to treatment of 

pathogenic fungus only, were 86.68 and 68 % 

respectively. This can be explained to the role 

of biological agents in rate of infection and 

disease severity to effect T.viride and T. 

harzianum through mycoparasitism, 

competition on nutrients and space and 

product antibiosis and many enzymes which 

damage cell wall of pathogen such as 

cellulases, hemicellulases, B-1,3 glucanase 

and chitinase in addition to produce defense 

enzymes such as peroxidase and polyphenol- 

oxidase  as well as role of T.viride and T. 

harzianum to induce systemic resistance in 

plant ( Sahi and Khalid, 2007, Dubey et al. 

2011, Mahdy et al. 2011). Referred to the 

importance of Fluramel in reducing disease 

percentage and disease severity because of its 

content bacteria P. fluorescens which has the 

ability of antagonistic, formation siderophores 

of iron, formation the toxic compounds such 

as hydrogen cyanide (HCN) , produce of many 

antibiotics, produce pathogenesis- related 

proteins (PR proteins ) and produce defence 

enzymes in plant such as chitinase, peroxidase 

(PO), polyphenoloxiase (PPO), superoxide 

dismutase (SOD) and phenyalanine 

amonialyase (PAL) that effective in infected 

plant tissue as well as its role in an increase 

the process of lignification in the plant cell 

walls ( Al-Whaibi , 2006 ; Ardebili et al. 

,2011). Also contains Fluramel and Biohealth 

in bacteria B. subtilis that surround region the 

rhizosphere therefore its provides protection of 

plant against pathogen through the produce 

chitinase, B-1,3 glucanase ,siderophores, Indol 
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-3 acetic acid, HCN which are inhibits growth 

of pathogen as well as their role in increase of 

activity defense enzymes in plant such as 

peroxidase, polyphenol oxidase and 

phenylalanine ammonia - lyase ( Chen et al. , 

2010 ; Cao et al. , 2011) 

 

Table 5 . Effect of chemical fungicides on growth of F. oxysporum f.sp.  

                                     cucumerinum on culture media PDA 

No. 

Item 

Name of 

Fungicide 

Concentration  (mL/ 

L) 

Mean of colony 

Growth (cm) 

       % 

Inhibition  

 

 

1- 

 

 

         Uniform 

1.00 0.0 100.00 

0.50 0.0 100.00 

0.25 0.8 91.66 

0.15 1.4 84.72 

0.01 2.1 77.76 

0.001 4.5 48.69 

control 9.0 00.00 

 

 

2- 

 

 

           Milor 

1.00 0.0 100.0 

0.50 0.5 94.36 

0.25 1.1 87.33 

0.15 2.2 74.67 

0.01 3.1 64.78 

0.001 6.5 26.63 

control 8.8 00.00 

 

 

3- 

 

 

           Fanate 

1.00 0.0 100.00 

0.50 0.8 91.41 

0.25 1.2 85.70 

0.15 2.2 74.26 

0.01 3.5 59.96 

0.001 6.8 22.71 

control 8.7 00.00 

 

 

4- 

 

 

           Swift 

1.00 0.0 100.00 

0.50 0.9 90.11 

0.25 1.8 80.30 

0.15 2.9 67.64 

0.01 3.8 56.45 

0.001 7.5 15.52 

control 8.8 00.00 

 

 

 

 

5- 

 

 

 

 

          Trymax 

1.00 0.0 100.0 

0.50 1.1 87.33 

0.25 1.9 78.84 

0.15 3.2 63.39 

0.01 3.9 54.41 

0.001 8.0 100.0 

control 8.8 00.00 

 L.S.D to  Fungicide  0.15 1.721 

 L.S.D to  Concentration  0.18 2.036 

 L.S.D to   Interference   0.40 4.553 
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Results Showed in Table (6) role of biological 

agents and fungicides chemical in improve 

growth and yield compared to treatment of 

pathogen. Treatment of Biohealth superior on 

other treatments for height , wet and dry 

weight and yield of plant, were 394 cm/plant, 

930.7 gm /plant, 145.3 gm /plant and 4.333 

Kg/plant respectively. Followed by of 

Fluramel 385 cm/plant, 926 gm /plant, 138.6 

gm /plant and 4.067 Kg/plant respectively and 

then treatment of T.harzianum which was 

recorded 383 cm/plant , 916.7 gm /plant, 135 

gm /plant and 3.833 Kg/plant respectively and 

treatment of T.viride where amounted to 375 

cm/plant, 911.3 gm /plant, 134.6 gm /plant and 

3.767 Kg/plant respectively, while in 

treatment of pathogen were 231 cm/plant, 474 

gm /plant, 67.67 gm /plant and 1.167 Kg/plant 

respectively. 

 

 

Table 6. Efficiency some biological agents and chemical fungicides 

                                         Against F. oxysporum f.sp. cucumerinum 

No. 

item 

 

Treatments 

% 

Infection 

% 

Disease 

Severity 

plant 

height 

(cm) 

wet 

weight 

(gm) 

dry 

weight 

(gm) 

Yield 

(plant) 

   (kg) 

1 Tv 00.00 00.00 375 911.3 134.6 3.767 

2 Th 00.00 00.00 383 916.7 135.0 3.733 

3 Bio 00.00 00.00 394 930.7 145.3 4.333 

4 Flu 00.00 00.00 385 926.0 138.6 4.067 

5 Tv+Fu 46.67 23.33 314 737.3 113.6 3.067 

6 Th+Fu 33.33 20.67 324 756.0 116.3 3.167 

7 Bio+Fu 23.33 16.67 347 814.7 119.0 3.300 

8 Flu+Fu 40.00 20.00 330 719.7 103.6 3.167 

9 Uni+Fu 20.00 13.33 315 733.7 108.6 3.133 

10 Mil+ Fu 40.00 20.00 312 727.0 103.6 3.100 

11 Fan+ Fu 43.33 23.33 315 725.3 102.6 3.067 

12 Uni+Fu+Tv 33.33 18.00 333 854.7 126.0 3.367 

13 Mil+ Fu+Tv 46.67 24.00 329 834.0 122.6 3.233 

14 Fan+ Fu+Tv 46.67 24.67 332 837.7 124.6 3.133 

15 Uni+Fu+Th 16.67 10.67 354 858.0 129.3 3.633 

16 Mil+ Fu+Th 26.67 16.67 352 845.7 124.3 3.467 

17 Fan+ Fu+Th 30.00 18.00 344 820.0 121.3 3.400 

18 Uni+Fu+Bio 10.00 8.67 373 873.0 131.3 3.767 

19 Mil+ Fu+Bio 20.00 12.67 368 862.7 130.6 3.733 

20 Fan+ Fu+Bio 30.00 16.67 364 764.3 118.0 3.667 

21 Uni+Fu+Flu 26.67 15.33 362 825.7 123.6 3.700 

22 Mil+ Fu+Flu 43.33 22.67 336 816.3 120.3 3.633 

23 Fan+ Fu+Flu 26.67 13.33 359 824.0 122.6 3.667 

24 Fu 86.67 68.00 231 474.0 67.67 1.167 

25 Control 0.00 0.00 311 725.0 100.6 3.067 

L.S.D 0.05 9.58 4.19 17.32 14.40 5.74 0.149 

*Each number average of three replicates  

Tv = Trichoderma viride    Th = Trichoderma harzianum     Bio =Biohealth     Flu =Fluramel         

 Fu= Fusarium oxysporum       Uni =Uniform                           Mil = Milor        Fan= Fanate 
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          The biological agents  T.harzianum and 

T.viride in increase of plant height, wet and 

dry weight and yield, could be attributed to its 

role in increase absorption of some nutrients  

which are  necessary for plant, increase growth 

and yield in cucumber of plants ( Saravanan 

and Marimuthu ,2003 ; Mathivanan et al. 

,2005 ; Bernal- Vicente et al. ,2009). Could be 

associated  with effect of Fluramel in increase 

plant height, wet and dry weight and yield of 

cucumber plant, by P.fluorescens that 

increased necessary nutrients in soil, as well as 

positive impact in improve growth and shape 

of the roots, and thus improving nutrients 

uptake ( Ganeshan and Kumar ,2005 ; Ozaktan 

et al. ,2015 ; Nakkeeran et al. , 2017). While 

attributed the bioagent B.subtilis produces 

Auxins, Gibberellins, Cytokines similarities 

and stimulate the plant to increase 

concentration some growth regular of plant 

and increase number of root hairs, which 

increase root absorption of nutrients from soil 

solution, this is reflected positivity in increase 

average of growth in plant as well as their role 

in inhibition of ethylene formation, (Fayyad , 

2006 ; El- Meleigi et al. 2007) .  
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