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ABSTRACT 

 

Several nurseries of olives in Fayoum and Giza were surveyed for root rot inci-

dence during early summer of 2003. In Fayoum, root rot incidence reached 53% 

while in Giza, disease incidence was 44%. Disease symptoms consist of partial wilt-

ing, leaves browning and twig dieback, which was associated with severe root rot 

and basal stem cankers and followed, in most cases, by plant decline and death. The 

most frequently isolated fungi from rotted roots were Fusarium oxysporum, F. sola-

ni, F. moniliforme, Rhizoctonia solani, Sclerotium rolfsii, Cylindrocarpon sp.  and 

Alternaria alternata. Isolation frequency of different fungi varied among olive culti-

vars. Generally, Fusarium spp. were the most frequently isolated  pathogens and 

Fusarium oxysporum was the most frequent (35.5%) on all cultivars followed by F. 

solani (19.3%) R. solani (16.1%). Meanwhile, S. rolfsii, F. moniliforme, Cylindro-

carpon sp. and A. alternata occurred at low frequencies. Pathogenicity tests showed 

that all tested isolates caused varied degrees of root rot symptoms on olive trans-

plants, cvs. Manzanillo and Picual. Fusarium oxysporum, F. solani and R. solani 

caused the highest root rot incidence and severity on both cultivars. There was a 

positive correlation between disease severity on roots and severity of foliar symp-

toms. All evaluated olive cultivars were susceptible or extremely susceptible to fun-

gal pathogens. All cultivars showed high disease severity with root rots, especially 

in response to infection by F. solani, F. oxysporum and S.  rolfsii. However, the least 

foliar symptoms were recorded on cultivar Coratina. Application of two commercial 

biological control products (Rhizo-Plus and Trichoderma 2000) to soil, 24h before 

planting olive cuttings in the nursery, significantly reduced incidence of root rot on 

transplants of cultivars Manzanillo and Picual, up to 28 weeks after planting.  

 

Keywords: Olive, Root rot, Fungal pathogens, Biological control, Rhizo-Plus, 

Trichoderma 2000. 
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INTRODUCTION 

 

The olive oil and table olive industries 

play an important role in the agricultural 

and processing sectors of the major olive 

producing countries including Egypt and 

Syria.  Olive plants are liable to attack by 

several soil borne pathogens, causing 

severe losses in yield and quality 

(Ghoneim et al 1996; Sánchez-

Hernández et al 1998 & 2001; Agosteo 

et al 2001 & 2002 and Barreto et al 

2002). Producers commonly suffer from 

losses due to death of transplants or ma-

ture plants. Root rot diseases of olive are 

primarily caused by the ubiquitous patho-

gens Fusarium oxysporum, F solani, Rhi-

zoctonia solani, Phytophthora spp. and 

Pythium spp. (Teviotdale, 1994; 

Ghoneim et al 1996; Sánchez-

Hernández et al 1998 & 2001 and  Bar-

reto et al 2002). These pathogens are 

capable of surviving in the soil in the 

absence of their host plants, and when 

weather conditions are not favorable for 

disease initiation and development 

(Bruehl, 1987). Such pathogens, under 

favorable conditions, might become de-

structive. 

The main measure applied by growers 

to reduce losses due to these pathogens, 

especially at the early stages of plant de-

velopment, are application of fungicides. 

However, lack of disease resistant varie-

ties, high cost and inadequate protection 

by fungicides are the major obstacle in 

managing such pathogens (Teviotdale, 

1994), and have prompted a search for 

alternatives for use in the control of soil 

borne pathogens. One of such alternatives 

is biological control using soil microor-

ganisms that reduce the amount of inocu-

lum or disease producing activity of 

pathogens (Cook, 1993). Successful bio-

logical control of several soil borne path-

ogens using various microbial antagonists 

including strains of Trichoderma species, 

fluorescent Pseudomonads and Bacillus 

subtilis were widely used worldwide 

(Weller, 1988; Tronsomo & Hjejord, 

1998; Vannacci & Gullino, 2000; Zei-

dan & Farrag, 2002; Howell, 2004 and 

Jacobsen et al 2004). 

The objective of this study was to in-

vestigate the nature of root rot diseases of 

olive transplants in Egypt and to evaluate 

the efficiency of certain biocontrol agents 

for controlling the disease.  

 

MATERIAL AND METHODS 

 

Isolation and identification of root rot 

pathogens 

 

Different nurseries of olive in El-

Fayoum and El-Giza districts were sur-

veyed during early summer of 2003. Ol-

ive transplants, showing yellowing or 

dieback and death were used to isolate 

potential fungal pathogens from collar 

and roots as described by Sánchez-

Hernández et al (1998). Purified isolates 

were maintained on potato dextrose agar 

(PDA) medium at 4ºC till use. 

The established fungal isolates were 

identified on the basis of morphological 

and microscopical characteristics of the 

vegetative and reproductive structures 

according to Barnett & Hunter (1987) 

for genera of imperfect fungi, Booth 

(1971) for Fusarium spp., Sneh et al 

(1991) for Rhizoctonia spp. and Ellis 

(1971) for Alternaria spp. 

 

Source of olive cuttings 

 

Young rooted cuttings (six-months 

old) of five different olive cultivars, i.e. 
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Manzanillo, Picual, Koronieki, Coratina 

and Ogizi, were obtained from nursery of 

Agricultural Research Center, Giza, 

Egypt and were used throughout the ex-

periments.  

 

Pathogen's inoculum and inoculation 

 

Inoculum of each tested fungal isolate 

was produced following the methods de-

scribed by Dhingra & Sinclair (1995). 

Spore suspension (1x10
7
spore/ml) of 

Fusarium spp., Cylindrocarpon sp. and A. 

alternata and mycelial fragments suspen-

sion (10
7
 colony forming units (cfu)/ml) 

of   R.. solani and S. rolfsii were pre-

pared. 

Young rooted cuttings were inoculat-

ed as described by Sánchez-Hernández 

et al (1998). Roots were carefully cleaned 

under tap water and submerged for five 

minutes into the inoculum suspension. 

Meanwhile, autoclave–sterilized soil in 

each pot was infested with 30 ml conidial 

suspension of Fusarium spp., Cylindro-

carpon sp. and A. alternata or 30 ml my-

celial fragments suspention of R. solani 

and S. rolfsii per Kg soil. Inoculum of 

each pathogen was mixed separately with 

soil.  

 

Pathogenicity tests 

 

Fungi consistently isolated from dis-

eased tissues of olive roots were tested 

for potential pathogenicity in a green-

house experiment. Young rooted cuttings 

(cvs. Manzanillo and Picual), inoculated 

as described above, were planted in black 

plastic bags (15cm diameter x 20cm 

height) containing pathogen-infested soil 

(1.6 Kg soil). One rooted olive cutting 

was planted in each pot and eight repli-

cates were specified for each treatment. 

Inoculated olive cuttings and control ones 

were placed in the greenhouse for up to 

28 weeks. Plants were irrigated once a 

week. Meanwhile, root samples from 

inoculated and control plants were used 

to re-isolate each inoculated fungus and 

other fungi present in the root tissues. 
 

Cultivar reaction 
 

Five olive cultivars (Manzanillo, Pic-

ual, Koronieki, Coratina and Ogizi) were 

evaluated for their reactions to root rot 

pathogens. Virulent isolates of F. ox-

ysporum, F. solani, R. solani S. rolfsii 

and    A. alternata were used throughout 

the study. Rooted cuttings of each culti-

var were planted in plastic bags contain-

ing autoclave-sterilized sandy clay soil, 

infested with each pathogen, as previous-

ly mentioned. One rooted olive cutting 

was planted in each pot and eight repli-

cates were specified for each treatment. 

The plants were grown under greenhouse 

conditions and were irrigated regularly. 

The incidence and severity of root rot was 

recorded after 28weeks after transplant-

ing. 
 

Biological control of root rot 
 

Two commercial biological control 

products, kindly obtained from Modern 

Agricultural Company (PICO), Egypt, 

were examined for their capacity to sup-

press root-rot disease on olive transplants, 

cultivars Manzanillo and Picual. These 

bioagents are: 
 

A. Rhizo-Plus 
 

A biocontrol agent (Bacillus subtilis) 

FZB24 Manufacturer/Distributor: KFZB 

Biotechnik GmbH, Glienicker Weg 185, 

D-12489 Berlin, Germany. 
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B. Trichoderma 2000 
 

A biocontrol agent (Trichoderma har-

zianum) T166.  Manufacturer/Distributor 

by Mycontrol, Ltd. USA. 

Plastic bags, containing sterilized 

sandy-clay soil were treated with prepara-

tion of each bioagent (Rhizo-Plus or 

Trichoderma 2000) at the rate of 0.5% 

(w/w), 24h before planting of olive cut-

tings. At transplanting, soil was infested 

with each tested pathogen by adding 50 

ml conidial or hyphal fragment suspen-

sion (10
7
 cfu/ml) to each bag. Each plas-

tic bag was cultivated with one olive cut-

ting and eight replicates were specified 

for each treatment. The plant bags were 

kept in the greenhouse and irrigated peri-

odically till the end of the experiment. 

Growing plants were observed periodical-

ly and disease incidence and severity on 

shoots and roots was recorded, 28 weeks 

after planting.  

 

Disease assessment 

 

Disease assessment for incidence of 

root rot on olive transplants was recorded, 

28 weeks after planting. Severity of 

above ground symptoms and root rot 

symptoms was assessed, for each plant, 

using a 0-4 scale modified from Sánchez-

Hernández et al (2001). The disease se-

verity was calculated using the following 

formula: 

100X

ratinghighestXplantsofnumbersTotal

frequency)ClassXng(Classrati

indexDisease





 

Statistical analysis 

 
Data were subjected to analysis of 

variance (ANOVA), using the general 

linear model procedure of the Statistical 

Analysis System (SAS Institute, 1996). 

Means were separated by least significant 

difference test (LSD) at 0.05. 

 

RESULTS 
 

1. Disease incidence 
 

Several nurseries of olives in two dis-

tricts in Egypt, i.e. Fayoum and Giza, 

were surveyed for root rot incidence dur-

ing early summer of 2003. In all surveyed 

nurseries, root-rot disease was observed 

on all olive cultivars in moderate to high 

frequencies.  In Fayoum, root rot inci-

dence reached 53% while in Giza disease 

incidence was 44%. 
 

2. Disease Symptoms 
 

Disease symptoms observed on olive 

transplants grown in nursery are de-

scribed. The symptoms appear on all 

parts of olive plants. Aerial symptoms 

consist of leaf chlorosis (Fig.1A), yellow-

ing of leaves (Fig.1B), twig dieback 

(Fig.1C), leaves browning and defoliation 

(Fig.1D), followed, in most cases, by 

plant decline and death (Fig.1E). Alt-

hough the above ground symptoms were 

unspecific, it was associated with severe 

root rot and basal stem cankers (Fig.1F).  

 

3. Isolation and identification of the 

causal organism 

 

A total of 62 fungal isolates were iso-

lated from rotted roots of five olive culti-

vars collected from nurseries in two dis-

tricts in Egypt. The most frequent isolates 

were identified according to their mor-

phology and growth characters using spe-

cific keys for each fungal genus. These 

isolates   were   identified  as:    Fusarium   
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Fig. 1. Symptoms of root rot disease on olive transplants grown in different nurseries 

in Egypt.  

(A): Leaf chlorosis, (B): Yellowing of foliage, (C): Die back of shoots,  

(D): Browning of the shoots, (E) Plant death, (F): Root-rot and collar cankers. 

 

oxysporum Schlecht., Fusarium solani 

(Mart.), Fusarium moniliforme Sheldon, 

Rhizoctonia solani Kühn Sclerotium 

rolfsii Sacc., Cylindrocarpon sp. Wollen,  

and Alternaria alternata (Fr.) Kessiler 

(Table 1). 

 

4. Occurrence and frequency of the 

isolated fungi 

 

Results in Table (1) show clearly that 

frequency of isolation of different fun-

gihas varied among olive cultivars and 

locations. Generally, Fusarium spp. were 

the most common pathogens in both dis-

tricts and on all cultivars. Fusarium ox-

ysporum was the most frequent (35.5%) 

on all cultivars followed by F. solani 

(19.3%) and R. solani (16.1%).  

Meanwhile, F. moniliforme, Cylin-

drocarpon sp., A. alternata and S. rolfsii 

were     recorded at low frequencies 

(9.7%, 9.7%, 6.5% and 3.2%, respective-

ly). 
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Table 1. Frequency of occurrence of fungi isolated from woody cutting transplants, of 

five olive cultivars, obtained from two locations in Egypt during summer 2003. 

 

Fungi 

 

Frequency of occurrence (%) 

Mean 

Giza 

 
 Fayoum 

 M
an

zan
illo

 

C
o

ratin
a 

P
icu

al 

K
o

ro
n

eik
i 

O
g

izi 

Alternaria alternata  

alternalternata. 

- 22.2 - 42.9   7.1 9.7 

Cylindrocarpon sp. 10 -   9.1 -   7.1 6.5 

Fusarium monilforme 10 22.2  4.5 14.2   7.1 9.7 

Fusarium oxysporum 40 33.4 36.4 42.9 28.6 35.5 

Fusarium  solani 20 - 27.3 - 28.6 19.3 

Rhizoctonia solani 20 11.1 18.2 - 21.5 16.1 

Sclerotium  rolfsii - 11.1  4.5 - -    3.2 

Total 100 100 100 100 100 100 

 

 

5. Comparative pathogenicity of path-

ogens 

 

All tested isolates were pathogenic, with 

varied degrees, to olive roots and showed 

also different levels of aerial symptoms 

(Table 2). Although, control non-

inoculated plants showed a very low level 

of root necrosis, no foliar wilting was 

observed (Table 2). However, plants in-

oculated with the tested isolates showed 

less to severe root necrosis accompanied 

by less to severe crown and foliar symp-

toms.  Fusarium oxysporum, R. solani 

and F. solani caused the highest root rot 

incidence and severity on both  tested 

olive cultivars.   Meanwhile,  the  infec-

tion percentage of root rot caused  by F. 

moniliforme   and A. alternata were mod-

erate (37.5%). In all cases, no deep vas-

cular discoloration was observed in root 

or crowns of the diseased transplants. The 

isolate of S. rolfsii caused extensive ne-

crosis on the roots and crowns with the 

appearance of white fungal mycelium 

growing around the collar of inoculated 

plants. Isolates of F. oxysporum, F. solani 

and F. moniliforme caused extensive root 

and crown necrosis on both cultivars. 

However, A. alternata and Cylindrocar-

pon sp. were also pathogenic and caused 

necrosis on the crown and too less extent 

on the roots.  

The results showed also clearly that 

there is a positive correlation (r≥90; 

P=0.05) between disease severity on roots 

and severity of foliar symptoms. Foliar 

severity values were high in case of F. 

solani, F. oxysporum and S. rolfsii (Table 

2). Meanwhile, all inoculated fungal iso-

lates were also re-isolated successfully 

from roots of rotted plants.  
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Table 2. Pathogenicity of the most frequently isolated fungi from olive transplants to 

rooted woody cuttings of olive, cultivars Manzanillo and Picual 
x)

. 

 

Pathogen 

Cultivar 

Manzanillo  Picual 

% of 

infection
Y)

 

Disease severity 

%
  Z)

 % of 

infection
Y)

 

Disease severity 

%
 Z)

 

Shoots Roots Shoots Roots 

Alternaria  alternata 37.5 41.5 58.2 37.5 50.0 66.5 

Cylindrocarpon sp. 50.0 33.2 50.0 50.0 41.5 58.2 

Fusarium monilforme 37.5 25.0 50.0 37.5 33.2 50.0 

Fusarium  oxysporum 87.5 58.2 75.0 87.5 66.5 83.2 

Fusarium  solani 75.0 66.5 83.2 87.5 75.0 91.5 

Rhizoctonia solani 62.5 41.5 75.0 62.5 58.2 75.0 

Sclerotium  rolfosii 67.5 50.0 75.0 75.0 66.5 83.2 

Non - infested 0.0 0.0 16.5 0.0 0.0 16.5 

LSD at P = 0.05 8.8 6.6 10.2 10.0 6.9 11.3 

x) Data were recorded, 28 weeks after planting of rooted woody cuttings. 
Y) Figures are based on visible above ground symptoms. 
Z) Symptom severity was assessed on modified scales of Sánchez-Hernández et al (2001) where, 

0= no symptoms to 4= plant dead. 

 

6. Cultivar reaction 

 

The results presented in Table (3) in-

dicate disease severity values of root rot 

and foliar symptoms on five olive culti-

vars grown in artificially infested soil 

with five fungal pathogens. All evaluated 

cultivars were susceptible or extremely 

susceptible to such pathogens.  

All cultivars showed high severity 

values of root rot, especially in response 

to infection with F. solani, F. oxysporum 

and S.  rolfsii.  Disease severity values on 

roots ranged form 91.5% on cv. Picaul 

with F. solani to 58.2% on cv. Coratina 

with each of F. oxysporum, R. solani and 

S. rolfisii.  In case of R. solani, disease 

severity values on roots ranged from 75% 

on Manzanillo to 58.2% on Coratina. 

However, there were significant differ-

ences in foliar symptoms ratings on the 

tested cultivars. The least foliar symp-

toms were recorded on cultivar Coratina 

with all tested pathogens (Table 3). In 

case of F. solani, the severity values of 

foliar symptoms were 58.2% on cultivar 

Koroneiki and 75% on Ogizi, although 

root rot severity on both cultivars was 

83.2%. It could be concluded that these 

cultivars are generally susceptible to all 

tested pathogens, although Coratina seem 

to be the least susceptible cultivar.  
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Table 3. Reaction of different olive cultivars to infection by various fungal pathogens, 

under greenhouse conditions
 Y)

 
 

Pathogen 

Disease Severity (%)Z) 

Shoots  

 

 

Roots 

M
an

zan
illo

 

C
o

ratin
a 

P
icu

al 

K
o

ro
n

eik
i 

O
g

izi 

M
an

zan
illo

 

C
o

ratin
a 

P
icu

al 

K
o

ro
n

eik
i 

O
g

izi 

Alternaria  alternata 41.5 25.0 50.0 33.2 50.0 58.2 50.0 66.5 66.5 66.5 

Fusarium.oxysporum 58.2 41.5 66.5 58.2 58.2 75.0 58.2 83.2 75.0 75.0 

Fusarium  solani 66.5 50.0 75.0 58.2 75.0 83.2 75.0 91.5 83.2 83.2 

Rhizoctonia solani 41.5 33.2 58.2 50.0 58.2 75.0 58.2 75.0 75.0 75.0 

Sclerotium  rolfosii 50.0 41.5 66.5 58.2 66.5 75.0 58.2 83.2 75.0 83.2 

Non – infested 

 

 

 

 

0.0 0.0 0.0 0.0 0.0 16.5 8.3 16.5 7.5 15.5 

 

 

LSD at P = 0.05 4.3 4.2 4.4 4.8 4.1 11.2 10.3 12.4 12.8 11.7 

 

Y)  Data were recorded, 28 weeks after planting of rooted woody cuttings. 
Z) Symptom severity was assessed on modified scales of Sánchez-Hernández et al. (2001), where 

0= no symptoms to 4= plant dead 

 

7. Biological control of root rot 

 

 

Results in Table (4) indicate that, treat-

ment of rooted olive cuttings (cv. Manza-

nillo) with the bioagents, Rhizo-plus and  

Tricoderma 2000 have significantly re-

duced root-rot disease on olive trans-

plants, after 28 weeks from planting. 

Trichoderma 2000 reduced disease sever-

ity on olive roots by 33.3% in cases of F. 

oxysporum, F.solani and R. solani, and 

by 43 % and 66.7% for A. alternata and 

S. rolfisii, respectively. Meanwhile, foliar 

wilt ratings were also reduced in plants 

treated by Trichoderma 2000. However, 

Rhizo-Plus was more effective than 

Trichoderma 2000 in reducing severity of 

root rot or foliar symptoms, as it reduced 

root rot severity by 78% and 55.7% with 

S. rolfsii and F. oxysporum, respectively.  

Results in Table (4) indicate also that, 

both tested bioagents significantly re-

duced root-rot disease on olive trans-

plants (cv. Picual). In most cases, Rhizo-

Plus was more effective than Trichoder-

ma 2000 in reducing severity of root rot, 

although they showed similar effect in 

reducing foliar symptoms on shoots due 

to F. oysporum, S. rolfsii and A. alterna-

ta, up to 28 weeks after treatment.  

 

DISCUSSION 

 

This study revealed the nature of root 

rot disease of olive in Egypt. Survey con-

ducted during early summer of 2003 re-

vealed that the disease is widespread and  
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Table 4. Effect of two biocontrol products, Rhizo-Plus and Trichoderma 2000, on the 

incidence of root rot on olive transplants, cvs. Manzanillo and Picual, grown in 

sandy clay soil infested by different fungal pathogens, under greenhouse condi-

tions
x)

. 

 

Pathogen Treatment 

Disease severity
Y)

 

Manzanillo Picual 

Shoots Roots  Shoots Roots 

Mean 

 

E
fficacy

 %
Z

) 
Mean 

E
fficacy

 %
Z

) 

Mean 

E
fficacy

 %
Z

) 

Mean 

E
fficacy

 

%
Z

) 

 

Alternaria alternata 

Non-treated 41.5  58.2  50.0  66.5  

 Rhizo-Plus 8.2 80.2 33.2 43.0 8.2 83.6 33.2 50.0 

Tricoderma 2000 

 

 

 

 

8.2 

 

 

 

80.2 

 

33.2 

 

43.0 

 

8.2 

 

83.6 

 

33.2 

 

50.0 

  

Fusarium oxysporum 

Non-treated 58.2  75.0  66.5  83.2  

Rhizo-Plus 16.5 71.7 33.2 55.7 8.2 87.7 33.2 60.1 

Tricoderma 2000 

 

16.5 

 

71.7 

 

50.0 

 

33.3 

 

8.2 

 

87.7 

 

41.5 

 

50.1 

  

Fusarium solani 

Non-treated 41.5  75.0  75.0  91.5  

Rhizo-Plus 16.5 60.2 41.5 44.7 16.5 78.0 25.0 72.7 

Tricoderma 2000 

 

 

16.5 

 

60.2 

 

50.0 

 

33.3 

 

8.2 

 

89.1 

 

41.5 

 

54.6 

  

Rhizoctonia solani 

Non-treated 41.5  75.0  58.2  75.0  

Rhizo-Plus 

 

16.5 60.2 41.5 44.7 16.5 71.7 33.2 55.7 

Tricoderma 2000 

 

 

16.5 

 

60.2 

 

50.0 

 

33.3 

 

8.2 

 

85.9 

 

41.5 

 

44.7 

  

Sclerotium rolfsii 

Non-treated 50.0  75.0  66.5  83.2  

Rhizo-Plus 

 

8.2 83.6 16.5 78.0 8.2 87.7 25.0 70.0 

Tricoderma 2000 

 

8.2 

 

 

83.6 

 

 

25.0 

 

 

66.7 

 

8.2 

 

 

87.7 

 

41.5 

 

50.1 

 Non-infested  0.0  16.5  0.0  16.5  

LSD at P=0.05  8.5  9.7  12.5  12.5  

 

X) Data were recorded, 28 weeks after planting of rooted woody cuttings.  
Y) Symptom severity was assessed on modified scales of Sánchez- Hernández et al.(2001) where 0= no symp-

toms to 4= plant dead. 
Z) Efficacy of treatment = (control-treatment) / control %. 
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causes serious losses in surveyed nurse-

ries at Fayoum and Giza districts. The 

results indicated that, although the above 

ground symptoms were unspecific, it was 

associated with severe root rot and basal 

stem cankers. Several fungal pathogens, 

i.e. F. oxysporum, F. solani, F. monili-

forme, R. solani, S. rolfsii, Cylindrocar-

pon sp. and A. alternata, were isolated 

from rotted roots of different olive culti-

vars. These results are in agreement with 

other studies which indicated that soil 

borne fungi are mainly responsible for 

root-rot diseases of olive transplants and 

trees and cause severe damage and reduc-

tion in yield (Teviotdale, 1994; 

Ghoneim et al 1996; Sánchez-

Hernández et al 1998 & 2001 and Bar-

reto et al 2002). Generally, the results 

indicate clearly that   Fusarium spp. were 

the most common pathogens in both dis-

tricts and all cultivars. Fusarium ox-

ysporum was the most frequent on all 

cultivars followed by F.solani and 

R.solani. It has been also reported that 

Fusarium species have commonly been 

associated with root rot of olive trans-

plants (Boulila et al 1993; Ghoneim et al 

1996; Sánchez-Hernández et al 1998 

and Barreto et al 2001 & 2002). Mean-

while, S. rolfsii, A. alternata, F. monili-

forme and Cylindrocarpon sp. occurred at 

low frequencies. However, most of these 

fungal species are very frequent in the 

field soils of the area surveyed (Ghoneim 

et al 1996). Such pathogens, under favor-

able conditions, might become destruc-

tive (Sánchez-Hernández et al 1998).  

Variation in pathogens and disease inci-

dence in different sites might be attribut-

ed to one or more of factors including soil 

types, soil moisture content, inoculum 

density of the pathogens, other agricul-

tural practices, cultivars, and interaction 

between the host and the pathogenic fun-

gi (Ghoneim et al 1996; Sánchez-

Hernández et al 1998 & 2001 and Bar-

reto et al 2001 & 2002).  
The pathogenicity tests demonstrated 

that all tested isolates were clearly patho-

genic to olive and reproduced typical 

symptoms of root rot in rooted cuttings of 

cvs.  Manzanillo and Picual. Fusarium 

oxysporum and F. solani caused the high-

est root rot incidence and severity on 

transplants of both tested olive cultivars. 

Isolate of F. oxysporum, F. solani and F. 

moniliforme showed extensive root and 

crown necrosis on both cultivars. Varia-

tion in pathogenicity of different isolates 

of Fusarium spp. from olive trees have 

also been reported (Ghoneim et al. 1995; 

Sánchez-Hernández et al. 1998 and 

Barreto et al. 2001&2002). Meanwhile, 

the results showed also that there is a 

positive correlation between disease se-

verity on roots and severity of foliar 

symptoms.  

Several factors may interact with in-

cidence of diseases on olive trees (Mar-

telli et al 2002). The plant material and 

rooting conditions may affect the infec-

tion by certain fungal pathogens (Tevi-

otdale, 1994). Latent infections may 

spread during rotting phase (Martelli et 

al 2002). High humidity conditions ac-

complished by mist treatment may favor 

certain fungal pathogens. In this study, 

plant material used for the pathogenicity 

tests came from a commercial nursery 

that could be the reason why it was not 

possible to have plants totally free of root 

rot fungi. This fact could determine the 

appearance of some level of root rot in 

control plants and could interfere with the 

experimental evaluations, since fungi 

present in plant roots were similar to 

some isolates tested such as F. solani or 
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F. oxysporum (Sánchez-Hernández et al 

1998).  

The results of the present study 

demonstrate that five olive cultivars, i.e. 

Manzanillo, Coratina, Picual, Koroneiki 

and Ogizi were generally susceptible to 

all tested pathogens. All cultivars showed 

higher disease severity with root rots, 

especially in response to the infection 

with F. solani, F. oxysporum and S.  

rolfsii.  However, there were significant 

differences in foliar wilt ratings on the 

tested cultivars. However, Ghoneim et al 

(1996) found that olive cultivars, i.e. 

Ogizi, Dolci and Manzanillo were sus-

ceptible to different soil borne fungi, 

whereas cultivars Krygula and Picual 

were less susceptible. Resistant cultivars 

can be the key in managing diseases as 

Verticillium wilt of olive, and to this re-

gard some olive accessions with promis-

ing resistant traits have been selected 

(Ciccarese et al 2002 and López-

Escudero et al 2004). 
Control of various soil borne diseases 

with biocontrol formulation have been 

popular with grower all over the world 

(Vannacci and Gullino, 2000).The re-

sults of the present study revealed the 

effectiveness of two commercial biologi-

cal control products (Rhizo-Plus  and 

Trichoderma 2000), for suppression of 

root-rot on transplants of olive cultivars, 

Manzanillo and Picual. Both bioagents 

effectively reduced disease incidence and 

severity in artificially-infested soil; and 

also stimulated plant growth in sterilized-

non infested soil (Unpublished data). 

Successful biological control of several 

soil borne pathogens on different horti-

cultural crops has been reported 

(Utkhede and Li, 1989; Harris et al 

1994, Nemec et al 1996; Vannacci & 

Gullino, 2000; Kexiang et al 2002 and 

Howell, 2004). Production of vigorous 

olive transplants which are more resistant 

to soil borne plant pathogenic fungi is 

advantageous to the producer as well as 

to the farmer. Application of beneficial 

microorganisms (e.g. Bacillus subtilis and 

Trichoderma harzianum) to the propaga-

tive mixture during production of trans-

plants in the nursery makes the use of 

such microorganisms for both biological 

control and plant growth enhancement 

more feasible (Baker, 1989; Harris et al 

1994; Inbar et al 1994 and Harman, 

2004). 

Generally, the results of this study 

demonstrated that root rot is a serious 

additional threat to olive production in 

Egypt. It affects olive plants in the nurse-

ry, commercial orchards and landscape 

plantings. The disease is expanding in 

olive-growing nurseries, probably due to 

both the use of infected propagative ma-

terial and planting in contaminated soil. 

There are no available resistant cultivars 

and many registered fungicides to control 

root-rot and wilt diseases in horticulture 

crops are ineffective against wide array of 

soil borne pathogens. Such diseases are 

notifiable and efforts should be made to 

eliminate it before it becomes established 

in the olive orchards especially in new 

plantations. 
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أمر ض أعفاااال     اااا  ر زيتاااا    اااايصاااال    
  تى تس   خسالرر داديدت ت اظ   ا        ل   

 سااتفد ظ هاا   ،  ماا   اا    ااد   زر عااا   مختةفااا
أمر ض عفاا     اا  ر  الصاال ا  اا  در سااا  صر 

  مف رياااا  إك ااالر   دااات ظ اااى  ماااض م ااال   
تفل   مرضااااايا، مسااااا  ل  ديااااادمصااااار   مر ياااااا  ت

تفل  لستخد   ع  مل   مكل  اا مكل   م ل  ا   
    ي يا 

  مرض  مدااااااالتل أ ضااااااا ظ  تااااااالر   صااااااار 
  فيااااااا       يااااااازت خااااااا ل    ااااااال  تى  زيتااااااا    م

أ  أماااار ض عفاااا   3002  صاااايم   م كر ماااال  
أك ااار   ااا د    اااى  ظكل اااعةى   دااات ظ    ااا  ر 
%(. 44) %( م لر ااااااااااا  اااااااااال  يزت32)   فياااااااااا  

 ا عةاااااااى   م مااااااا   تفل تاااااااظ أعااااااار ض   صااااااال
صااااافر رعةى    ر  ،    خضااااارل  دااااامةظ  ف ر ا
  اا ل  زراام  ةم ماا     خضاارل أ يل اال، تةاا   

مااا ظ أ ااار م   فااار   م،      ر    ااال ة       ااا
ماااا     مااااا مت فاااال   اااا    ااااد خل    اااا ل كاااال  
مصال  ل     اا د عفا  عةااى    ا  ر   ت ر االظ 
 ااام م   ااااا   تاااال   ااال  ر  ماااا  ساااا     تر ااااا، 

 صااااال ا   داااااديدت كااااال    ااااام مم ااااا   ااااالالظ  
ي ااادد تاااده ر   مااا ظ  ة  ااالظ.  كل اااظ أك ااار 

  ممز  ااااااااا ماااااااا    داااااااات ظ  ه  ف رياااااااا   اااااااا    

 Fusarium solani, Fusarium  مصال ا هام

oxysporum, Fusarium moniliforme, 

Rhizoctonia solani, Cylindrocarpon sp., 

Alternaria alternata, Sclerotium rolfsii  .
  ف رياالظ ماا   اا  ر  تةاا  لتفل تااظ  ساا  عااز 

 ةصااااااا م  م   اااااااا ت مااااااال    دااااااات ظ   مصااااااال ا 
   زر عاااااا،   صااااافا علماااااا كل اااااظ أ ااااا     

Fusarium   هاام أك اار   ف رياالظ   ممز  ااا ماا
ر ازل   اااااام   تااااام    صااااار   ة اااااظ  سااااا ا عااااا

Fusarium oxysporum (2353 %)   يةياااااه
Fusarium solani (3.52 ااااا    ف ااااار   )%
Rhizoctonia solani (3.53 ي ماال عز ااظ  )%

 Alternaria alternata ،Fusarium  رياالظ 

moniliforme ،Cylindrocarpon sp. 
 Sclerotium rolfsii  سااا  أ اااال.  أ فاااارظ  

 خت اااالر ظ    اااادرت   مرضاااايا أ  كاااال   ف رياااالظ 
  مخت اااااارت كل ااااااظ  اااااالدرت عةاااااام إ ااااااد د عفاااااا  
 ة ااا  رمه  فااا ر در ااالظ تاااأ ير مختةفاااا عةااام 

  زيتااااااا    ىف  م مااااااا     خضااااااارل عةاااااااى صااااااا 
أع ااظ   مااد ط  ف رياالظ  )م ز  يةةاا    يكاا  ل(.

Fusarium oxysporum ،Rhizoctonia 

solani ،Fusarium solani ،Sclerotium 

rolfsii كال  ه ال  ع  اا  ،أعةاى دادت إصال ا 
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رت ااااااال  م  ااااااا   اااااااي  دااااااادت   صااااااال ا عةاااااااى إ
  م مااااااا      ااااااا رل  دااااااادت   عااااااار ض عةاااااااى 

   م م     خضرل.
زيتاا     مخت اارت  ل ةااا كل ااظ كاال أصاا لم   

 إلصال ا أ  دااديدت    ل ةياا  إلصاال ا    ال   اا   
  ممرض  س ةظ أعةاى دادت إصال ا  ام  ل اا 

 Fusarium solani،Fusarium   رياااالظ

oxysporum ،Sclerotium rolfsii  ي ماااااال  ،
كل ااااااااظ أعاااااااار ض   صاااااااال ا عةااااااااى   م ماااااااا   
  خضاااارل أ اااال ماااال يمكاااا   اااام  ل ااااا   صاااا م 

ماااااا    ماااااارك ي   كاااااا    ك ر تي اااااال. أدط  سااااااتخد  
 Rhizo-Plus ،Trichoderma 2000   ياا يي   

كمملمةاااااا  ةتر اااااا   ااااال   زر عاااااا، إ اااااى إختاااااز ل 
 الصاااااال ا  مفاااااا     ااااااا  ر مم اااااا ل  اااااام دااااااادت

   لدااااااإل عاااااا    صاااااال ا  مختةاااااام   ف رياااااالظ 
  زيتااااااااا   صااااااااا فى    مخت ااااااااارت عةاااااااااى دااااااااات ظ

م ز  يةةااااااا ،   يكااااااا  ل  ياااااااد تفل تاااااااظ  لعةيااااااااا 
ض    صاااااااا م   ماااااااارك ي     اااااااال   اااااااا     مماااااااار 

  مسااااااااتخد ،  تر   ااااااااظ   كفاااااااال ت علمااااااااا   ااااااااي  
 %. 8358% إ ى 2252

ت ضااا    در ساااا أ  أمااار ض عفااا     ااا  ر 
 إك الر   دات ظم ل مدكةا  ى  مض م ل   ت

 تمااااااااادد    مف رياااااااااا مصااااااااار   مر ياااااااااا    ااااااااار   
عااااااااد    اااااااا د   ف رياااااااالظ   مساااااااا  ا  ةماااااااارض   

أصااا لم م ل ماااا   ل اااه ي ااا  إ ااار   مزياااد مااا  
تي يا متكلمةاااا  مكل  ااااا   در ساااا   ضاااه  سااااتر 

هاااا     ماااارض ضاااام   اااار م  مكل  ااااا أماااار ض 
ت ااااااظ   اااااا    زر عااااااا   مختةفااااااا  ااااااى    زيتاااااا  
 مصر.
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