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Abstract- Abstract- Different control measures, i.e. plant 

compost and seed treatment with Trichoderma harzianm or 

cobalt sulphate were applied to study their effect on wilt 

incidence and yield of lupine plants under field conditions. 

Results indicate that all applied treatments significantly 

reduced the disease incidence. The most effective treatment is 

the seed coated with T. harzianum followed by seed soaked with 

cobalt sulphate. They recorded in respective order 19.2, 18.0% 

and 20.7, 19.3% wilt incidence at the first and second growth 

seasons. Moreover, data also revealed that seed dressing with 

the fungicide Topsin-M70% showed superior effect on wilt 

incidence followed by treatment of compost application as soil 

drench. Similar trend was observed concerning lupine yield. 

 

    Index Terms- bioagent, cobalt, disease control, compost, 

lupine, T. harzianum, Topsin-M70%, wilt disease. 

 

I. INTRODUCTION 

One of the appropriate ways of intensifying lupine 

production is to protect this crop against diseases and 

pests. Causative agents of lupine diseases are fungi, 

bacteria, viruses and nematodes, which cause different 

types of injuries: withering, decay, maculation, blotches, 

pustules, deformations, chloroses, etc. Losses in yield 

from diseases quite often reach 25-75% [1]. Protection of 

plants against numerous diseases and pests by means of 

agronomic and chemical techniques is sometimes either 

not efficient enough, or economically unsuitable. When 

studying disease resistance or selecting methods of 

analysis of breeding sources for resistance, it is necessary 

to know and to take into account biological and 

pathological features of pathogens. The worst damage to 

lupine is caused by Fusarium wilt caused by Fusarium 

oxysporum f. sp. Lupinei [2]. The infection first becomes 

apparent in the vegetative stage as leaves begin to darken. 

Obvious symptoms begin at budding or flowering time 

when leaves wilt, desiccate and rapidly defoliate. At this 

stage, infected roots are almost symptomless except for a 

brown zone under the epidermis. Brown streaking of the 

vascular tissue is sometimes visible on the upper stem and, 

under wet conditions; pink spore masses develop from the 

vascular streaks. Infected plants eventually die [3]. The 

existence of races of F. oxysporum f. lupinei specific to 

different lupine species emerged from the surveys of [4]. 

A Ukrainian researcher [5] considers Aphanomyces 

euteiches Drechsler, various fungi of the Fusarium genus, 

and Verticillium alboatrum the main agents of lupinee 

wilt. Fusarium wilt is a limiting factor that reduces lupine 

yield. This disease is conventionally controlled by 

chemical fungicides, but as these crops are used for human 

and animal consumption, chemical fungicides represent 

hazardous choice for disease control. Instead, other 

fungicide alternatives, e.g. plant resistance inducers, 

biological control offers a safer alternative way for disease 

control. 

The aim of the present study was designed to evaluate 

the ability of some control measures against lupine wilt 

disease incidence under field conditions. Cobalt as seed 

soaking, the bio-agent Thrichoderma harzianum and 

compost (plant source) as soil drench were used in this 

experiment. 

 

II. MATERIALS AND METHODS 

Source of tested materials and lupine seed treatment 

Plant compost was purchased from El- Nile Company, 

Giza, Egypt. Cobalt sulphate (CoSO4) was purchased 

from El-Nasr Chemical Company, Cairo, Egypt. In 

addition one isolates of Trichoderma harzianum obtained 

from the Plant Pathology Department of the National 

Research Centre, Giza, Egypt was used in the present 

study. This microorganism was isolated from the 

rhizosphere of various healthy and root rot infected 

leguminous crops, grown in the Delta and Middle Egypt 

regions, and proved its high antagonistic ability during 

previous work at the same department. 

To evaluate the bio-control capability of the candidate 

organism, the seed coating technique [6] was adopted 

since this technique was found to be the most suitable 

means of application. The candidate organisms were 

grown on PDA medium for an appropriate period of time, 

then the spores of T. harzianum was harvested by flooding 

the culture with sterile distilled water (SDW). The fungal 

spore suspension was separately mixed with sterilized 

Carboxymethyl cellulose (CMC). The mixtures were 

intermingled with lupine seeds, and left to dry under 

aseptic conditions at room temperature 23-26oC.  

To evaluate Cobalt as disease resistance inducers, 

Cobalt (CoSO4.5H2O) was tested as seed soaking at 

concentration of 1.0 ppm. The lupine seeds were soaked 

for 12 hours and left to dry then sowed. 

 

Field experiment 

A field study was carried out at the Researches and 

Experimental station of National Research Centre (NRC) 

in Nubaryia region, Beheira Governorate, Egypt. 

Evaluation of different types of control measures against 

wilt disease incidence was carried out for two successive 

growing seasons. The influence of cobalt (seed soaking), 

T. harzianum (seed dressing) and compost (soil drench) on 

control of wilt disease of lupine was evaluated. Compost 
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introduced to the soil at the rate of 20m3/feddan (4200m2). 

The later mentioned treatment was incorporated into the 

same cultivated row site on the top of 20 cm of the soil 

surface. Field experiments consisted of plots (4x8 m) each 

comprised of 8 rows and 32 holes / row was conducted in 

a Complete Randomized Block design with three 

replicates (plots) for each particular treatment as well as 

untreated check control plots. The fungicide Topsin-

M70% applied as seed dressing at the rate of 3g/Kg seeds 

was used as comparison treatment. Traditional agricultural 

practices were followed throughout the two cultivation 

seasons.  

All plots were cultivated with Lupine seeds cv. Giza 3. 

The percentage of disease infection was recorded after 30 

and 60 days of germination date as wilt incidence of each 

treatment as well as check treatment (control). The 

average percentages of disease incidence throughout two 

growing seasons as well as the obtained yield were 

calculated. 

Statistical analysis 

Tukey test for multiple comparisons among means was 

utilized [7]. 

 

III. RESULTS AND DISCUSSION 

The activity of soil drench with compost, seed treatment 

with T. harzianum or cobalt against wilt incidence of 

lupine was evaluated under field conditions. Results 

presented in Table (1) indicate that all applied treatments 

significantly reduced the disease incidence compared with 

control treatment.  

The most effective treatment is seed coating with T. 

harzianum followed by seed soaking with cobalt. They 

recorded in respective order 19.2, 18.0% and 20.7, 19.3% 

wilt incidence at the first and second growth seasons. 

Moreover, data also revealed that seed dressing with the 

fungicide Topsin-M70% showed superior effect on wilt 

incidence followed by treatment of compost application as 

soil drench. They recorded in average throughout the two 

growing seasons 21.8 and 22.8% disease incidence.  

 
Table 1. Percentage of lupine wilt disease incidence in 

response to different control measures under field conditions 

 

Treatment Lupine wilt incidence 

% 

First 

season 

Secon

d season 

Avera

ge  

Plant compost (soil drench) 23.1 b 22.4 b 22.8 

Cobalt (seed soaking) 20.7 d 19.3 d 20.0 

T. harzianum (seed coating) 19.2 e 18.0 e  18.6 

Topsin-M 70% (seed dressing) 22.6 c 21.1 c  21.8 

Control  32.7 a 30.6 a 31.6 

Figures with the same letter are not significantly different (P≤ 0.05) 

 

Illustrated data in Fig. (1) showed that wilt disease 

incidence reduced by 41.1 and 36.7% at applied seed 

coating with T. harzianum and seed soaking with cobalt 

treatments. Also, 31.0 and 27.8% disease reduction was 

recorded at treatments of Topsin-M70% and plant compost 

application as seed dressing and soil drench, respectively.  

 

 

Fig. 1. Average lupine wilt disease incidence and its 

reduction in response to different control measures under 

field conditions 

The harvested lupine yield, in all treatments, was 

significantly higher than that in the control treatment. Data 

in Table (2) and Fig. (2) reveal that the treatments of seed 

treatment with either T. harzianum and cobalt as well as 

soil drench with plant compost showed higher yield 

production than fungicide seed treatment. Highly effective 

treatments which reflect in the obtained lupine yield and 

its increase were seed coated with T. harzianum which 

recorded yield of 6.3 Kg/m2 with increase of 65.7% over 

the control treatment, followed by treatment of seed 

soaking with cobalt and soil drench with plant compost 

which recorded yield of 5.9 and 5.7 Kg/m2 with increase 

as 55.2 and 50.0%, respectively. Meanwhile, seed dressing 

with the fungicide Topsin-M70%, caused a yield increase 

estimated as 23.7% over the check control treatment.  

Table 2. lupine yield in response to different control 

measures under field conditions 

 

Treatment Lupine yield Kg/plot 

First 

season 

Secon

d season 

Avera

ge  

Plant compost (soil drench) 5.6 c 5.8 c 5.7 

Cobalt (seed soaking) 5.8 c 6.0 b 5.9 

T. harzianum (seed coating) 6.2 b 6.4 b 6.3 

Topsin-M 70% (seed dressing) 4.6 d 4.8 d 4.7 

Control  3.7 a 3.9 a 3.8 

Figures with the same letter are not significantly different (P≤ 0.05) 

 

Since the use of pesticides is one of the environmental 

pollution factors, therefore there is an increasing interest in 

obtaining alternative antimicrobial agents for use in plant 

disease control systems. The present work proves that the 

evaluated control measures have potential and could be 

useful against lupine wilt fungal pathogen. From the 

earlier reports [8,9] it is evident that some of the plant or 

animal wastes have antifungal compounds which do have 

the capacity to inhibit the fungal pathogens. Moreover, a 
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number of investigations have demonstrated the 

effectiveness of composts of various origins in suppressing 

soil-borne plant pathogens [10,11,12], and their 

application to soil has been proposed to control many 

different diseases. 

 

 

 
Fig. 2. Lupine yield in response to different control 

measures under field conditions 

Also, organic amendments play an important role as 

environmentally friendly and sustainable alternative 

approach to protect plants against soil borne pathogens. 

Soil amendments, using composted agricultural wastes 

fortified with bio control agents could be acceptable 

approaches in this regard. The use of organic agricultural 

wastes in this respect can be an advantageous both in soil 

fertility, recycling of agricultural residues and could 

provide a powerful tool for management of plant diseases. 

It has been reported that several composts and/or composts 

fortified with bio control agent used as soil amendments 

reduced pathogens propagules density and protected plants 

from soil borne plant pathogens [13,14,15]. Furthermore, 

antagonistic microorganisms have been suggested as one 

of several possible means for controlling plant pathogens 

without any damage to the host plant. Antagonists 

considered as a potential cost-effective means for reducing 

population of plant pathogens in soil [35]. Disease 

suppression by biocontrol agents is the sustained 

manifestation of interactions among the plant, the 

pathogen, the biocontrol agent, the microbial community 

on and around the plant, and the physical environment.  

Maintaining equilibrium between the pathogen 
population and its hosts by constant supply of a biocontrol 

agent that will keep disease to a minimum. In the present 

study the introduction of the bioagent T. harzianum as 

seed coating increased the efficacy of against wilt 

incidence under field conditions. Similar results were 

reported by [16]. He stated that T. harzianum introduced to 

the soil was able to reduce root rot incidence of faba bean 

plants significantly more than the fungicide Rizolex-T. 

Moreover, the application of biological controls using 

antagonistic microorganisms has proved to be successful 

for controlling various plant diseases in many countries 

[17,18,19,20,21].  

Microelements might play a positive role for stimulating 

natural defense mechanisms in plants. This phenomenon 

was observed in the present work when lupine seeds were 

soaked in cobalt sulphate which reflected in reduction in 

wilt disease incidence. Many investigators have explained 

the role of cobalt in enhancing the inducer resistance in 

plant [22,23]. They stated that, cobalt can be activated a 

new proteins, as chitinase and/or other pathogenesis-

related proteins and activated many of enzymes which 

have a role in disease resistance. Moreover, cobalt is 

known to promote many processes of plant growth 

including leaf expansion, stem and. root elongation [24]. 

Using cobalt chloride (CoCl2) at 1&2mg/l and calcium 

chloride (CaCl2) at 8mM were the most superior 

treatments for minimizing incidence of charcoal rot (%) of 

sesame plants caused by Macrophomina phaseolina under 

greenhouse and field trials [25]. They added that cobalt 

chloride (CoCl2) at 1&2mg/l, calcium chloride (CaCl2) at 

8mM and ferrous sulphate (FeSO4) at 8mM were the most 

effective mineral salts for stimulating natural defense in 

sesame plants. Also, it was reported that three 

concentrations of cobalt Co++ 0.25, 0.5 and 1.0 ppm as 

inducer chemical were used as soaking treatment against 

wilt disease of watermelon. The most effective 

concentration was 0.5 ppm [26,27]. The role of Co++ as 

an inducer is due to inhibiting the conversion of 1-

aminocyclopropane-1-carboxylic acid (ACC) to ethylene. 

This conclusion was supported by the observation that 

when Co++ was administered to IAA- treated tissue, 

endogenous ACC accumulated while ethylene production 

declined [28]. Also, treatment with Co++ led to an 

increase in enzymatic activity of peroxidase, polyphenol 

oxidase and β 1-3 glucanase. The increase of enzyme 

activity was correlated with increased formation of 

papillae in epidermal cells [26, 27,29,30]. Furthermore, in 

field experiment [31] studied the effect of Molybdenum 

(Mo) or Cobalt (Co) on lentil pathogens (Rhizoctonia 

solani and Fusarium oxysporum). They found that Mo and 

Co treatments showed significant decrease in pre and post-

emergence damping off as well as dead plants (resulted 

from root rot and wilt). They suggested that soaking lentil 

seeds in Mo or Co element at 2 ppm is recommended to be 

incorporated into the production program of lentil to 

decrease root rot and wilt diseases as well as improve 

growth and productivity. 

Such applied means in the present study comprise 

elimination of pathogens density in the soil and 

maintaining soil condition, favorable for root development 

and enhancement the competitive ability of bio agents 

against pathogens. Therefore, these methods introduced 

efficient disease control and increasing yield of such 

crops. On the light of the obtained results in the present 

work it may be concluded that soil application of compost 

or seed dressing with the bioagent T. harzianum or cobalt 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=Fusarium+oxysporum
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considered an applicable, safe and cost-effective methods 

for controlling such soil borne diseases. 
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