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Abstract: Several olive nurseries in Jordan were surveyed for basal and root rot fungi in olive cuttings during

the rooting stage in Summer and Autumn 2011. Causal agents were 1solated from symptomatic olive cuttings

on PDA and identified according to specific keys. The most frequently isolated fungi were FPythium
aphanidermatum tollowed by Fusarium solani, Rhizoctonia solani and Verticllivm dahlia. Pathogenicity tests
showed variation in the disease incidence caused by the 1solated fungi on olive cuttings from different olive

varieties. The highest disease incidence was caused by the fungus P. aphanidermatum on raseel olive variety
(47%) were on other olive varieties, incidence ranged between 21 and 26%. The disease incidence caused by
each of the other isolated fungi ranged from 11-13% on the different tested olive varieties. Var., raseei was the
most affected by both P. aphanidermatun (47%) and composite sample (68%). Analysis of variance showed
significant effects of nabali olive variety on disease mncidence for the different fungal isolates.
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INTRODUCTION

Olive (Olea europea) is an evergreen tree native to
the Mediterranean region (Tous and Ferguson, 1996)
which includes about 95% of the world olive orchards and
»05% of the olive oil and 75% of the table olives
production (Fabbri et al., 2004). The total plantation area
of olive all over the world exceeds 10 million ha (FAO,
2010). In Jordan, olive ranks the first grown fruit crop due
to its adaptability to a wide range of climatic and soil
conditions. El-Habbab (2006) studied the distribution of
olive trees in Jordan and pointed that they are found
almost all over the kingdom from the high lands to the
Jordan valley and the desert region (Fig. 1). The total area
planted with olive trees was about 601400 dunum with a
total mumber of trees exceeding 11154000 tree, producing
about 140720 ton and representing 74% of the total area
planted with fruit trees in Jordan Olive trees are mamly
propagated in Jordan as in many other countries of the
world by self-rooted cuttings which 1s the most popular
vegetative propagation technique (Ayoub and Qrunfleh,
2006). More than 45 nurseries m Jordan produce
about 2 million rooted olive cuttings yearly (Anonymous,
2010a).

One of the best propagation technicues of olive trees
15 by the use of semi-hard wood cuttings because many
cuttings can be obtained from one tree and semi-hard
wood cuttings develop roots better than the other kinds
of cuttings (Hartmann and Kester, 1975).

Propagation conditions are characterized by high
humidity about 80-90% and moderate to relatively high
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Fig. 1: Olive producing regions in Jordan (El-Habbalb,
2006)

temperature about 28-35°C for a long period of time
exceeding 60 days (Hartmann et al, 1997). These
conditions are favorable for most fungal pathogens that
affect and damage olive cuttings in the rooting stage
(Martelli, 1999). Tt was found that in many olive
propagating nurseries including those related to the
Ministry of Agriculture in Jordan. Olive cuttings are
subjected to a wvariety of fungal pathogens. Fungal
diseases may cause rot and death of 15-50% of the
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cuttings in the rooting stage (Anonymous, 2010b).
Therefore, this research was conducted to record the main
fungal pathogens that affect olive cuttings in the rocting
stage m Jordan and the response of different olive
varieties to these fungi.

MATERIALS AND METHODS

Isolate collection: Diseased and symptomatic olive
cuttings were collected from 15 olive propagating
nurseries from both public and private sectors in Jordan
during Summer and Autumn 201 1. Cuttings were washed
with running tab water and cut into small pieces 0.5 cm
long. Infected pieces were surface sterilized with 0.5%
sodium hypochloride (NaQC1) for 1 min and plated on
Potato Dextrose Agar media (PDA). Plates were mcubated
at 2542°C for 7 days. Cultures were morphologically and
microscopically studied to determine the causal agents.

Plant material: Semi-hard wood olive cuttings of different
varieties (Raseei, nabali, grosadi, manzanillo and nasouhi)
were obtained from al-Hussein Agricultural Station and
al-Faisal musery (Ministry of Agriculture). They were
prepared for rooting in moculated perlite media under
greenhouse conditions in early Summer (Tune, 201 2).

Plant infection and pathogenicity tests: Fungal
suspensions from 1 week old cultures were prepared and
adjusted to 10° conidia mL.™" using hemacytometer. The
prepared mmoculums were used to infest the rooting media
by applying 30 mL of the fungal suspension to each 1 kg
of the rooting media which consists of perlite only, then
cuttings were treated with the rooting hormone Indole
Butyric Acid (IBA 6000 ppm) and planted in the infested
rooting media under green house conditions. Cuttings
were irrigated by mist wmigation method (Mousa et al.,
2006; Sghir et al., 2005). About 100 cuttings from each
variety were planted in 5 pots (20 cuttings for each
treatment and 1 pot as control) for each of the isolated
fungi and 1 treatment with 4 replicates for a composite
sample of all isolated fungi. Air temperature during the
experiment fluctuated between 32 and 18°C where
humidity was around 80% during the 1st 6 weeks of the
experiment (Fabbri et al, 2004). Re-1solation of the
pathogenic fungi was conducted to ensure the
assoclation of fungal 1solates with the developed disease.

Disease assessment: Disease incidence was recorded
10 weeks after moculation (planting in the moculated
perlite media). Dead cuttings and those showing rot
symptoms in their basal part were considered as infected
ones and their percentage was calculated for each olive
variety and for each fungal pathogen.
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Statistical analysis: All treatments were arranged in
Randomized Complete Block Sesign (RCBD) with
4 replicates for each treatment. General Linear (GLM)
ANOVA (SPSS Ver.10) was used to find differences
(p<0.05) between treatment means and control.

RESULTS

Isolation and identification of rot fungi: Tn all surveyed
nurseries basal and root rot disease was observed on all
olive varieties with different ratios. Disease symptoms
appeared as leaf roll and yellowing on the upper part of
the cuttings followed by leaf dropping, rot and
discoloration of the basal part of the cuttings and absence
of roots m the diseased cuttings. Figure 2 shows
propagation plots, healthy cuttings and infected ones
10 weeks after planting.

A total of 45 isolate were collected from the different
surveyed nurseries. Isolates were 1dentified according to
therr morphological and microscopical characters using
specific keys for each fungus. Barnett and Hunter (1987)
for imperfect fungi, Booth (1971) for Fusarium,
Sneh et al. (1991) for Rhizoctoma and Dick (1989) for
Pythium. Isolated fungi and Fungal-Like Orgamisms (FLO)
were  defined as  Fusaritum  solani,  Pythium
aphanidermatum, Rhizoctonia solani and Verticillium
dahlia.

The disease incidence varied between 15% 1n grosadi
variety and 33% in raseei. In most cases >1 fungal
pathogen was isolated from infected cuttings but the
(FLO) Pythium was isolated from all diseased cuttings.
Pathogens 1solated from diseased olive cuttings and
disease incidence are shown in Table 1.

Pathogenicity tests showed that the different fung:
and FLO isolated from diseased cuttings varied in their
aggressiveness on each of the used olive varieties. The
FLO P. aphanridermatum was found to be the most
aggressive and caused the maximum damage on olive
cuttings where other fimgi were found to cause less
damage as shown in Table 2. Cuttings planted in rooting
media infested with a composite sample of fungi showed
higher percentage of decline (disease incidence) in all

Table 1: Fungal and FLO pathogens isolated from diseased olive cuttings
according to olive varieties

Variety Fungal pathogens and FLO Disease incidence (%)

Nabali Fusarivm solani, Pythium 25
aphanidermedum, Verticillium dahiiae

Raseei Fuscrivm solcni, Pythium 33¢
apheartidermatum, Rhizoctonia solani

Grosadi  Pythium aphanidermatum, Rhizoctonia solani 152

Nasouhi  Fusarium solani, Pythium aphanidermatum 17

Manzanillo Fusarign solani, Pythium aphanice rmcatum 22¢

Numbers followed by different symbols within column 3 are significantly
different
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Table 2: Disease incidence of different fimgal and FLO pathogens on olive
cuttings in the rooting stage 10 weeks after inoculation

Isolate Composite

variety  Pythium Fusarium Rhizoctonia Verticillium  fungi  Control
Nabali 26" 17 1% 19 42 134
Raseei 47 1% 15 16° 68 50
Grosadi 28 17 17% 15 410 ¢
Nasouhi 28 200 18 15 45° &
Manzanillo 21° 19 17% 14 320 ¢

Numbers followed by different symbols within columns are significantly
different

Fig. 2: Propagation plots, healthy rooted cuttings and
infected cuttings 10 weeks after inoculation:
a) Propagation plots; b) Healthy rooted cuttings;
c¢) Infected cuttings
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Table 3: Response of different olive cultivars in the rooting stage to fingal
pathogens expressed as number of dead cuttings 10 weeks after

inoculation

Olive var.

Fungal isolates Nabali Raseei Grosadi  Nasouhi  Manzanillo
Pythium 25 47° 26° 24 21°
Fusarium 14* 12° 12° 13® 13°
Rhizoctonia 15 13 13* 14* 13*
Verticillium 15* 12° 11° 12 11%®
Composite fungi 42° 68 414 451 328
Control 13* 8 8 & 8

Numbers followed by different symbols within columns are significantly
different

olive varieties compared with those infected with each of
the isclated fungi singularly. Disease incidence is
expressed as the percentage of dead plants estimated
10 weeks after inoculation.

On the other hand, pathogenicity tests indicated that
different olive varieties were found to vary in their
response to the different 1solated fungi and FLO as shown
in Table 3.

Some olive cuttings failed m forming root system
within 10 weeks but were still healthy without any
discoloration or rot symptoms. These cuttngs were
considered as healthy ones and were not included in the
disease mcidence calculations.

DISCUSSION

This 13 the first study of root rot fungal and
fungal-like organisms of nursery olive cuttings in the
Hashemite Kingdom of Jordan. Results of this study
revealed the effect of these organisms on nursery olive
cuttings and the response of different olive varieties
grown in Jordan to these organisms. The main causal of
basal and root rot of olive cuftings in all olive varieties
was P. aphanidermatum which 1s a FLO (Oomycetes).
P. aphanidermatum was isolated from all diseased olive
cuttings from different nurseries and was found to be the
main causal agent of decline in nursery olive cuttings
during the rooting stage. Disease incidence related to
P. aphanidermatum was significantly different from that
caused by all other organisms. These results were
confirmed by Agrios (2005) who pointed that Pythium is
one of the most common and most important causes of
seed rot, seedling damping-off and root rot of all types of
plants.

The other root rot fungi 1solated were F. solani and
Rhizoctonia solani. No sigmficancy between the two
fungi on the different olive varieties was recorded.
F. solani i3 a necrotrophic soil-borne plant pathogenic
fungus that causes root and stem rots accompanied by
the production of mycotoxins of different host plants. It
15 hughly affected by pH and its severity increases by
applying ammonium fertilizers (Huber and Watson, 1974),
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this explains the low effect of the fungus on mursery olive
cuttings where the pH does not exceed 5.6 in rocting
media.

The results also mdicated low effect of the fungus
Rhizoctonia solani on nursery olive cuttings under green
house conditions. The biology of Rhizoctonia and effect
of various crop establishment methods on the fungus
were studied by Burpee and Martin, (1992) and
Willocquet et al. (2000). They pomted that Rhizoctonia
solani affects several vegetables and fruit trees and
causes damping-off disease but mainly in cold wet soils
which 1s 1n agreement with the results since olive cuttings
were planted under green house conditions with
temperature ranging between 18 and 32°C.

The fungus Verticillium dahlia is well defined as
vascular wilt fungus and affects the vascular bundles in
the stem of its host plants (Vossen ef al., 2008). It attacks
=200 species of plants and favored by cool moist soils
(Ferguson et al., 2008), this conferms the results which
indicates limited effect of the fungus on nursery olive
cuttings under green house conditions. Al-Khatib (1999)
studied wilt and root rot fungi of stone-fruit nursery
stocks m Jordan and documented that Fusarium, Pythium,
Rhizoctoma, Verticillium and Phytophthora were the main
root rot fungi in different fruit trees and dispersed in
different fields in TJordan. Most stone-fruit fields
especially in rain-fed areas in Jordan are converted to
olive field after decline of stone-fruit fields due to
mfection by Capnodes temperionis. Therefore, root rot
fungi were transmitted to olive orchards and spread in
different nurseries in the country.

The results showed also variation in olive varieties
response to different pathogenic orgamsms under green
house conditions. This was in agreement with previous
studies. Mousa et al (2006) studied the response of
different olive varieties to root rot diseases and found that
both varieties manzanillo and picual varieties were more
affected than coratina variety. Sanei and Razavi (2012)
studied olive fungal diseases in north of Iran, their results
showed significant variation m the different olive varieties
to the different studied causal agents. Therefore, it 15 well
documented that different olive varieties vary in their
response to different pathogenic fungi in field and under
green house conditions with which owr results are in
agreement.

CONCLUSION

Tnoculating olive cuttings with a composite sample
consisting of a mixture of pathogenic fungi and FLO,
resulted m a synergistic effect on the moculated olive
cuttings and caused catastrophic disease incidence
ranging between 32 and 68% under green house
conditions. More disease incidence is expected in the field
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when infected rooted cuttings are transplanted. This was
assured by Sanei and Razavi (2012) in Iran, Mousa ef al.
(2006) n Egypt and Al-Ibrahem (2006) in Syria.
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