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ROOT ROT DISEASE OF OLIVE TRANSPLANTS AND ITS
BIOLOGICAL CONTROL"
[26]

Mousa, M.S.}; M.K. Ali*; A.A. Mosa® and 1.S. Elewa®

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.
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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; Sanchez-
Hernandez 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; Sanchez-
Hernandez 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 EIl-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 Sénchez-
Hernandez et al (1998). Purified isolates
were maintained on potato dextrose agar
(PDA) medium at 4°C 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’spore/ml) of
Fusarium spp., Cylindrocarpon sp. and A.
alternata and mycelial fragments suspen-
sion (10" colony forming units (cfu)/ml)
of R.. solani and S. rolfsii were pre-
pared.

Young rooted cuttings were inoculat-
ed as described by Sanchez-Hernandez
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’ 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 Sanchez-
Hernandez et al (2001). The disease se-
verity was calculated using the following
formula:

X (Classrating X Class frequency)
Disease index = X 100

Total numbers of plants X highest rating

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  Kihn 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.

Frequency of occurrence (%)
Giza Fayoum
Fungi =z
2 o o é o Mean
8 2 2 S =
= 5 = @, N
5 ® >
Alternaria alternata - 22.2 - 429 7.1 9.7
Cylindrocarpon sp. 10 - 9.1 - 7.1 6.5
Fusarium monilforme 10 22.2 45 14.2 7.1 9.7
Fusarium oxysporum 40 334 36.4 42.9 28.6 355
Fusarium solani 20 - 27.3 - 28.6 19.3
Rhizoctonia solani 20 11.1 18.2 - 215 16.1
Sclerotium rolfsii - 11.1 45 - - 3.2
Total 100 100 100 100 100 100

5. Comparative pathogenicity of path-
0gens

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 (1>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 ®.

Cultivar
Manzanillo Picual
Pathogen Disease severity Disease severity
% of ) % 2 % of ) %2
. . Y - . 4
infection Shoots Roots Infection Shoots  Roots
Alternaria alternata 375 415 58.2 375 50.0 66.5
Cylindrocarpon sp. 50.0 33.2 50.0 50.0 415 58.2
Fusarium monilforme 37.5 25.0 50.0 37.5 332 500
Fusarium oxysporum 87.5 58.2 75.0 875 66.5 83.2
Fusarium solani 75.0 66.5 83.2 87.5 750 915
Rhizoctonia solani 62.5 415 75.0 62.5 582 750
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

%) Data were recorded, 28 weeks after planting of rooted woody cuttings.
") Figures are based on visible above ground symptoms.
2 Symptom severity was assessed on modified scales of Sanchez-Hernandez 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

Disease Severity (%)%

Shoots Roots
Pathogen Z =

5 9 ©» & o & 9 - & o

5 2 £ s <€ & &8 g § ¢

= 5 s . ) =3 s s 3, N

s *® = 5 *® a
Alternaria alternata 415 250 500 332 500 582 500 665 665 665
Fusarium.oxysporum 582 415 665 582 582 750 582 832 750 750
Fusarium solani 66.5 500 750 582 750 832 750 915 832 832
Rhizoctonia solani 415 332 582 500 582 750 582 750 750 750
Sclerotium rolfosii 50.0 415 665 582 665 750 582 832 750 832
Non — infested 0.0 0.0 0.0 0.0 0.0 165 83 165 75 155
LSD at P =0.05 4.3 4.2 4.4 4.8 4.1 11.2 103 124 128 117

) Data were recorded, 28 weeks after planting of rooted woody cuttings.
2) Symptom severity was assessed on modified scales of Sanchez-Hernandez 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?.
Disease severity"
Manzanillo Picual
Shoots Roots Shoots Roots
Pathogen Treatment

m m m
= = = m
(<] (<] [«]

Mean 2 Mean 8 Mean 5 Mean 5
< < < o
L 2 £ <
N N N

Non-treated 415 58.2 50.0 66.5

Alternaria alternata

Rhizo-Plus
Tricoderma 2000

82 802 332 430 82 836 332 500
82 802 332 430 82 836 332 500

Fusarium oxysporum

Non-treated
Rhizo-Plus
Tricoderma 2000

58.2 75.0 66.5 83.2
165 717 332 557 82 877 332 601
165 717 500 333 82 877 415 501

Fusarium solani

Non-treated
Rhizo-Plus
Tricoderma 2000

415 75.0 75.0 91.5
165 602 415 447 165 780 250 727
165 602 500 333 82 891 415 546

Rhizoctonia solani

Non-treated
Rhizo-Plus
Tricoderma 2000

415 75.0 58.2 75.0
165 60.2 415 447 165 717 332 557
165 602 500 333 82 859 415 447

Non-treated

50.0 75.0 66.5 83.2

Sclerotium rolfsii Rhizo-Plus 82 836 165 780 82 877 250 700
Tricoderma 2000 82 836 250 667 82 877 415 501

Non-infested 0.0 16.5 0.0 16.5

LSD at P=0.05 8.5 9.7 12.5 12.5

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

toms to 4= plant dead.

2) 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 vyield (Teviotdale, 1994;
Ghoneim et al 1996; Sanchez-
Hernandez 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; Sanchez-Hernandez 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 (Sanchez-Hernandez 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; Sanchez-
Hernandez 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;
Sanchez-Hernandez 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 (Sanchez-Hernandez 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 Lopez-
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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