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Abstract

Disease survey was carried out for the first time in Egypt (1996-
2000) in five governorates in order to search for fungal diseases of 18
palm species, grown in nurseries and /or landscape. Data indicated that
there are eight fungal diseases which varied in their importance. Damp-
ing-off, roct and / or basal stem rot as well as leaf spots were the most
serious and prevalent diseases in nursery. Pink rot (Gliocladium vermoe-
seni), leaf spots caused by several fungal pathogens and black scorch
{ Thielaviopsis paradoxa) were the major disease problems on landscape
patms. Whereas, Fusarium wilt (F. oxysporum), inflorescence rot or Kha-
madj disease (Mauginiella scasettae) and Botryodiplodia rot (B. theobrom-
ae) were the minor diseases on landscape palms. According to the availa-
ble literature, the recorded diseases are unknown fungal problems on
ornamental palms in Egypt before our survey trials.

Each of the five prevalent diseases in nursery and landscape was
recorded on several ornamental palms, whereas the minor ones Fusarium
wilt {(Archontophoenix alexandrae & Phoenix canariensis), Khamadj dis-
ease (Roystonea regia) and Botryodiplodia rot (Pritchardia pacifica,
R.regia and Sabal palmetto) were only found on the referred palms. The
highest numbers of the diseases were recorded on A. alexandrae and
R.regia, while the least on Barahea armata and S. palmetto. On the other
hand, fungi associated with each disease were tabulated and general or
distinict symptoms were fully described and photographed.

INTRODUCTION

Palms are popular ornamental plants with graceful, tropical and majestic appear-
ance. They are valued because of their variability, durability and adaptability to a wide
range of different situations (Forsberg, 1987). The most common disease problems on
foliage plants are soilborne and aerial diseases (Cline at al., 1988). These diseases are,
however, serious and destructive in palm production in nurseries to (Knauss et al.,
1981& Forsberg, 1987), where shady, humid and crowded conditions provide an ideal
environment for their development and spread. Besides, high susceptibility of the
young succulent tissues to pathogen attack, with resistance or tolerance to infection

increasing usually with host plant maturity are often occurred (Knauss, 1981). The
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most aggressive root rot fungi on paims are Fusarium spp., Phytophthora spp., Pythium
spp. and Rhizoctonia solani (Knauss, 1974 & 1975; Knauss et al., 1981; Alfieri et al,,
1884;Chase, 1992 and Belessington & Collins, 1993). Stem and bud rots {Gliocladium
vermoeseni, Phytophthora spp. & Thielaviopsis paradoxa), \eaf spots (Alternaria spp.,
Cercospora spp., Colletofrichum spp., Cylindrocladium spp., Fusarium spp. and Helmin-
thosporium-like organisms) are the most frequent foliar diseases {Wehlburg et al.,
1975; Chase, 1982; Forsherg, 1985 & 1987; Farr et al, 1989; Chase & Broschat,
1993; Meerow, 1994 and Stewart, 1994).

In Egypt, the improvement in economic standard in recent years, the expansion
in new towns and villages establishment all over the country and the favorable environ-
mental conditions for growth and culture, ornamental palms have become important
economic commodity. Therefore, seeds of many new palms species were introduced
from several countries for planting and this situation greatly increased the occurrence
of disease problems. Unfortunately, losses in stand of ornamental palms were not taken
into consideration and studies concerning diseases of these plants were negligible. Ac-
cording to the available literature, study of Abdel-Kader and Morsy (1998) on leaf base
rot (Mauginiefla scaettag} of Roystonea regia was the sole investigation on ornamental
palms in Egypt. Therefore, this survey was conducted in five governorates during five
successive years (1996-2000) in order to define for the palm fungal diseases and iden-
tify their causal agents. Definite or general symptoms were also described and photo-
graphed.

MATERIALS AND METHODS
|- Disease survey:

During five successive years (1996-2000), seedlings or mature nursery or land-
scape ornamental palms decline occurring in Cairo, Giza, Qalubyia, Sharkyia, Damietta
governorates were examined for associated fungal diseases. Palms inspection was con-
tinuously performed in the first three governorates during the survey trials, whereas it
was made three times in the last two gooererates. Fungal diseases was recorded and
symptoms of each were fully described and photographed. Samples from the diseased
plant tissues were always collected from the 18 species of palms under observation

(Table 1) to be used in Jaboratory examination and isolation.
iI- Isolation and identification of the associated fungi:

lsolation was made from infected tissues of the roots, stems, buds, leaves and
inflorescences. Tissues were washed several times in running tap water and finally with
distilled water. These tissues were cut in 5-mm cubes or pieces 5 mm in length. The
washed tissues were surface sterilized in 3% sodium hypochlorite solution and rinsed
with five changes of sterilized deionized water (SDW), dried with sterile filter paper,



HILAL, A.A. et al. 1505

and ptaced onto DA and V-8 juice media (Miller, 1955). Plates were incubated in the
dark for seven days at 25+3°C. The isolated fungi were purified using single spore or
hyphal tip techniques. They were identified according to Commonweaith Mycological In-
stitute description of pathogenic fungi and bacteria, and kindly confirmed by the De-
partment & Mycology and disease survey, Plant Pathology Research Institute, ARC,
Egypt.

11i- Disease symptoms:

Symptoms of the recorded diseases encountered in nursery and/or landscape
were fully described and photographed,

RESULTS AND DISCUSSION

1- Disease survey:

Data presented in Table (1) show that damping-off, root and /or basal stem rots
as well as leaf spots on palms were the most serious and prevalent diseases in the nur-
series examined. Pink rot was also a destructive disease only on Chamaedorea spp.in
nursery. On the other hand, pink rot, leaf spots and black scorch were the major dis-
ease problems on landscape palms. The highest number (10) of fungal diseases was re-
corded on Roystonea regia, followed by Archontophoenix alxandrae (6) and Howsa for-
steriana {6), while the least number was on Barahea armata (2) and Sabal palmetto

(2).

Pink rot symptoms were noticeable on stems, leaves and / or buds of 12 palm
species, while all these symptoms were only noted on Archontophoenix alxandrae, How-
ea forsteriana and Roystonea regia. Stems of only two palms (Pritchardia pacifica &
Roystonea regia) exhibited Thielaviopsis rot symptoms, whereas 12 species of palm
were found to be infected with black scorch disease. As for leaf spots, all species test-
ad, except Pritchardia pacifica and Sabal palmetto were infected. Fusarium wilt was
found on Archontophoenix alxandrae, Phoenix canariensis, inflorescence rots on Cha-
maedorea elegans, C.seifrizii or Khamadj Roystonia regia and Botrycdiplodia rot on
Pritchardia Pacifica, Roystonia regia & Sabal palmetio were minor diseases on landscape
palms, aithough they were very serious if present.

Data on damping-off and root rots incidence indicate that these diseases were
found on most palms examined in nurseries. The same prevalence of diseases was also
found with leaf spots in both nursery and landscape plants. In this respect, Chase and
Broschat (1993) stated that damping-off diseases have wide host ranges and all palms
produced from seeds are subject to infection. Also, Farsberg (1987) reported that fo-
liar diseases including leaf spots are a common and serious problem in ornamental palm

production, especially under nursery environmentai conditions. He also stated that root



1506 FUNGAL DISEASES OF ORNAMENTAL PALMS IN EGYPT

rots occurred on many palm species. On the other hand, pink rot which was found to be
a major disease problem in Egypt, was previously reported on different species of Cha-
maedorea and Chrysalidocarpus lutescens (Reynolds, 1964 and Keim & Maire, 1975).
Moreover, it is a serious problem in California where it was involved in the death of
street plants of Phoenix palms (Feather et al, 1979). Many genera and species of
palms, including most of the palms included in the present work. were infected with
pink rot in the greenhouse and landscape (Chase & Broschat, 1993). Thietaviopsis dis-
ease is also a common problem in several countries of the world (Chase & Broschat,
1993). Moreover, the fungus is able to infect different species of palms causing distin-
guishable symptoms including black scorch and stem rots (Alfierie ef al, 1984 and
French, 1987).

Fusarium wilt (Feather et al,, 1979 & 1989 and Plyler et al., 1999), Botryodiplo-
dia rot (Lele et al., 1980} were also reported on ornamental paims.

Inflorescence rot (Khamad] disease) was reported only on date palm in Egypt
{Badawy & Abdel-Al, 1982}, however, the causal pathogen of this disease (Mauginiella
scaettae) was found to cause leaf base rot disease on Roystonia regia (Abdel-Kader &
Morsy, 1998).

lI- Isolation and identification of the associated fungi :

Data illustrated in Table (2) indicate that 13 and 17 fungal species were isolated
from damping-off and root and/or basal stem rots diseased tissues, respectively, of 18
palm species examined. Fungi resulting in damping-off symptoms were: Afternaria alter-
nata, Aspergillus niger, Botryodipiodia theobromae, Cladosporium sp., Fusarium monili-
forme, F.oxysporum, Helminthosporum sp., Pinicillium roseum, Phytophthora parasitica,
Pythium splendens, Rhizopus nigricans, Thielaviopsis paradoxa and Trichoderma viride.
However, fungi of root and/or basal stem rots were A.alternata, B. theocbromae, Curvu-
faria lunata, F. equiseti, F. meniliforme, F. oxysporum, Penicillium roseum, F. semitec-
tum, F. solani, Gliocladium vermoesenii, Macrophomina phaseolina, Nigrospora sphaerica,
Phytophthora parasitica, Pythium splendens, Rhizoctonia sofani, Stemphylium sp. and
Thielavigpsis paradoxa. All the infected tissues of the palm species tested yielded 4-9
fungi/speceis in isolation trials. However, the most frequent fungi were: A.afternata,
F.solani, Pythium splendens and R. solani, followed by F.oxysporum and T.viride. They
were isolated from 10, 10, 13, 14, 8 and 6 palm species, respectively.

Our results concerning the most frequent fungi of damping-off were somewhat
similar to those reported by Chase (1988 & 1993). She reported that species of Fusar-
ium, Phytophthora, Pythium and Rhizoctonia are the most common fungi causing damp-
ing-off and are frequently found affecting many palm species in nurseries. As for root
and/or basal stem rots, Schulman {1971}, Knauss (1974 & 1875), and Alfierie et al.



Table 1: Occurrence of fungal diseases on 18 species of ornanmental palms, grown in five governorates in Egypt, during five successive seasons (1896-2000).

No Palms: (1) -1 -3 -2 -3 -2 -2 -2
Damping- .
Latin&common off Root(A} and/or Pirk rots on: Thielaviopsis disease Lex Fusarium |iflorescence rots  or [ Botryodiplodia rot on:
basal stem khamadj
names” as: spots wilt disease
Leavesd Sems | DIAck em rot ) Bud Stermn
scorch
buds
1 Archontophoenix alexandrae  (Seaforthia elegans) KX A3B + + + - + + - XX AX
2 [Rarhea armata  (Mexican blue palm) + ASB - - - - XX - XX XX XX
3 Caryota mitis (Clustering fishtaif palm) + ASB + - - - + - - R
4 Chamaedorea elegans (Parlor palm,) + A + - + - - - -
5 |C. seifzi { Bambo paim ) + A - + - N + - - .
6 (Chamaerops humilis (European fan palm) + A + - - - + - - -
7 Chrysalidocarpus lutescens (Areca paim) + B - + + - + - - - -
8 Howea forsteriana  { Kentia paim) + ABB + n + N + N N N -
E) [Hyihorbe lagenicaulis (Bottie palm) + B - - - - + . . " N
10 M. verschaffelfi {Spindle palm) + E] - - - - + ) - B XX -
1 Phoenix cananiensis (Canary Island palm} + A - - + - + * - - -
12 P reebefenii (Pygmy date paim) + ARB - - + - + - - - -
3] mmn palm} XX XX + - - + - - XX + +
14 hapis excelsa (Lady palm) + A - + - + + - - M N
15 JRoystonea regia (Cuban royal palm) + A + + + + + - * + +
16 |Sabal paimelto (Cabbage palm) XX XX - - + - - - XX + -
17 |Washingionia fifera (Calfornia fan paim} + A + - + - + - - - -
18 |W robusta (vwashingion palm) + PEB + - + . + . - - -

Names according to Meerow (1994).

(+) Disease present, {-) Disease ahsent & (X X) Not investigated .
(1)Palms grown in nurseries.

(2) Palms grown in'landscape.

(3) Paims grown in nursery and landscape.
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{(1984) reported that one or more of soilborne tungi were the causal agents of such
diseases on Caryota milis, Chamaedorea spp., Chrysalidocarpus lutescens, Howae for-
steriana, Phoenix canariensis, P. roebelenii and Rhapis excelsa. All of the reported soil-
borne fungi, i.e. F.moniliforme, F. oxysporum, F. solani, Fusarium sp., Phytophthora

spp., Pythium splendens, Pythium sp. and A. sclani were isolated in the present study.

The fungi associated with pink rot, Thielaviopsis disease and leaf spots mounted
up to 18 fungal species (Table 3). However, 3-9 fungi were always isolated from each
palm infected with one or more of the diseases studied. Pink rot {(G. vermoeseni) was
found to be associated with 4 fungi, while those of Thislaviopsis disease (T. paradoxa)
with 9 fungi. Infected tissues with leaf spot symptoms vielded 12 fungal species, i.e..
A. alternata, Alternaria sp., Bipolaris setarie, Calonectria theae, Colletotrichum gloeos-
porides, Curvularia lunata, Exserohilum rostratum, F. moniliforme, F. oxysporum, F. sola-
ni, Fusarium sp. and Stemphylium sp. On the other hand, A. alternata , Alternaria sp.,G
vermoeseni, T. paradoxa, followed by C. Lunata, E. rostratum, F. solani and Helminthos-

porium sp. were the most frequent fungi associated with the three diseases studied.

Most speacies of Chamaedorea and Chrysalidocarpus were highly susceptible to
infection with Gliocladium vermoeseni causing pink rotl disease (Alfieri ot al., 1984,
Forsberg, 1987 and Chase & Broschat, 1993). Also, Archontophoenix alexandrae, How-
ea forsteriana, Rhapis excelsa, Phoenix roebelenii, P. canariensis and Washingtonia ro-
busta were infected with the fungus (Feather et al., 1979; Chase,1992; Chase & Bros-
chat, 1993 and Lopez-liorca & Orts, 1994). On the other hand, the results regarding
susceptibility of different palm species in Egypt to Thielaviopsis disease were in agree-
ment with most of those mentioned by Chase & Broschat (1993). They reported that
different distinct symptoms of the disease were recorded on palm species, viz. Areca
catechu,Caryota spp., Phoenix canariensis, Rhapis sp., Roystonea elala, Sabal paimetto
and Washingtonia filifera. As for leaf spots, Chase (1982), Alfieri ef al. (1984), Fors-
berg (1987) and Chase & Broschat {1993) mentioned several fungal species as causal
pathogens. These fungi were: A.alternata, Alternaria spp., Bipolaris setariae, Caloneciria
theae, Colletotrichum gloeosporivides, Curvularia lunata, Exserohilum  rostratum,
F.moniliforme, F. oxysporum, Fusarium spp., Helminthosporium sp.and Stemphylium sp.
Also, they conciuded that one or more of the recorded fungi infect(s) patms such as:
Archotophoenix alexandrae, Caryota mitis, Chamaedorea elegans, C. seifrizii, Chrysalido-
carpus futescns, Howea forsteriana, Phoenix canariensis, P. roebelenii, Rhapis excelsa,
Roystonea regia and Washingtonia robusta. Most of these resuits were, however, simi-
lar to findings reported herein.

Data in Table (4) show that root and stem tissues of Archontophoenix alexan-
drae and Phoenix canariensis, which were infected with Fusarium wilt, yieided F. monili-
forme, F. oxysporum and F. sofani. \solation from Roysionea regia inflorescences infect-

ed with Khamadj disease gave F. moniliforme, M. scaettae, R. nigricans, Penicillium sp.
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Tabie (2): The associated fungi to damping-off {(A) & root and/ or basal stem rot {B)
diseases of 18 palm species (1996-2000).

No. Fungi The presence Palins The isolated fungi
) of fungi - {Nos.)*

i Alternaria alternata AB Archontophoenix alexandrae 1.4.7.8,12.18, 19,23

2 Aspergillus niger A Barahea armata 23,5, 11,19

3 Botryodiplodia theobromae A.B Caryeta mitis 68 18,19.23

4 Cladosporium  sp. A Chamaedorea elegans 1,6,8,17.18, 19

5 Curvularia lunata B C. seifrizii 5.7.8,12,19.20

6 Fusarium equiseli B Chamaerops humilis 1,10,18,19

7 F. moniliforme AB Chrysalidocarpus lutescens 8,10,13,15.17,18,19

8 F. oxysporum AB Howea forsteriana ’tz,g, 17,18,19.21

9 F. roseum B Hyphorbe lagenicaulis 1.5,7,11.16,20

10 F. semitectum B H. verschaffeltii 3,6.8.11.13,23

11 F. solani B Phoenix canariensis 1.4,11,18,19,22

12 Gliocladium vermoeseni B P. roebelenii 1.6,11.14.18,19,23

13 Helminthosporium  sp. A Pritchardia pacifica 1L11,12,14.22

14 Macrophomina phaseolina B Rhapis excelsa 7,11,12,18.19

15 Nigrospora sphaerica B Roystonea regia ;;3.6,7.8,1 1.13,18,

3

16 Penicillium roseum A Sabal palmetto 59,11,18.19.21

17 Phyiophthora parasitica AB Washingtonia filifera 1,5.8,17,18,15,22

18 Pythinm splendens AB W. robusia 4,11,17,18,19,23

19 Rhizoctonia solani B

20 Rhizopus nigricans A

21 Stemphylivm sp. B

* Numbers refer to fungi which were isolated from each palm.

A: Denote that this fungus is associated to damping-off symptoms.

B: Denote that this fungus is associated to root and/or basal stem rots.
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and Trichothecium roseum. Also, Botryodiplodia rot on Pritchardia pasifica and Royston-
ea regia yielded B.theobromae and Fusarium sp. in isolation trials.

Fusarium wilt caused by F.oxysporum was reported on P. canariensis by Arai &
Yamamoto (1977), Feather et al. (1979 & 1989) and Chase & Broschat {(1993). Local-
ly, M. scaettas, was found to cause leaf base rot on the ornamental palm R. regia (Ab-
del-Kader & Morsy, 1998) and infiorescences rot (Khamadj disease) on date palm (Ba-
dawy & Abdel-Al, 1982). As for the rot caused by B.theobromae, Lele etal. (1980)
found that it is a destructive disease on A. regia in India.

I1l- Disease symptoms:
1- Damping-off:

The most common symptoms are poor stand due to decay of seeds before ger-
mination or seediings before emergence from soil (Pre-emergence damping-off). The
other phase is post-emergence damping-off, which leads to loss of seedlings after ger-
mination, may occur due to stem rot near the soil surface which causes the seedlings
to fall over. The infected seedlings may be stunted and eventually die. Also, the young
root may rot from the tips and the causal pathegen usually progresses up to the stem
and the plant may eventuay die. The observed damping-off symptoms were generally
similar to those reported on ornamental plants (Baker,1985) and on paims {Chase and
Broschat, 1993).

2- Root rot:

In nursery, seedlings or mature paims with rotted roots usually exhibit the same
disease symptoms in most cases (Figs.1,2). Foliar discoloration typical to that of nutri-
ent deficiency, i.e. light green, yellow or bright yellow, appears and palm leaves may be
wilted, dry and defoliate. Severely infected palms are usually stunted with very weak
foliar development. On the other hand, scattered lesions appear as light to dark brown
or gray to black discoloration are formed on infected roots. These lesions may coalesce
to cover the entire surface of the roots, which are partiaily or compietely decayed. Re-
ducticn in root system formation and/or malformed growth often appeared. Plant mor-
tality is the culmination of root rot that has involved most of the root/or where the in-
fection had progressed to the crown of the plant, blocking narmal transport. In this
respect, Linderman {1985) and Keim & Humphrey (1987) reported approximately the
same symptoms on ornamental piants.

3- Pink rot:

Pink rot disease has been observed throughout the year in the greenhouses with

predominantly mild temperature (18-28°C) and moist climate. On the other hand, se-
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Table 3. The associated fungi with three foliar diseases; pink rot (A), Thielaviopsis rot

(B) and Leaf spots (C), and fungi isolated from 18 palm species (1996-

2000).

No. Fungi The Palms The isolated fungi

presence of (Nos.)*
fungi

1 YAlternaria alternata AC Archontophoenix alexandrae |1,2,9,14,15,17

2 |Alternaria sp. B,C  {Barahea armata _

3 |Bipolaris setariae c |Caryota mitis 3,6,7,13,14

4 | Botryodiplodia sp. B Chamaedorea elegans 1,2,3,12,14

5 |Calonactria theae C C. saifrizii 2,814

6 | Colletotrichum gloeosporides C 1Chamaerops humilis 1,7,9,10,12,15

7 |Curvularia lunata C Chrysalidocarpus lutescens |1,4,8, 9,14,17,18

8 )Exserohilum rostratum G Howea forsteriana 1‘72‘5'7'8’10'12'14’

8 | Fusarium moniliforme B.C |Hyphorbe lagenicaulis 1,10,11,16

10| F. oxysporum C H. verschaffeltii 1,2,15

11 | F. roseum B 1Phoenix canariensis 2.4,12,17

12 | F. solani B,C P. roebelenii 2.3,12,15,17

13 | Fusarium sp. AC |Pritchardia pacifica 2,14,15,17

14 | Gliocladium vermoeseni A Rhapis excelsa 1,6,7,8,13,14,1517

15 | Heiminthosporium  sp. B ;Hoysronea regia 2,7,8,914,17,18

16 | Stemphylium  sp. AC Sabal palmetto 2,12,15,17

17 | Thiglaviopsis paradoxa B {Washingtonia filifera 2,8,14.17

18 | Ulocladium sp. B W. robusta 1,2,7,8,14 17

* Numbers refer to fungi which were isolated from each palm.

A: Denocte that this fungus is associated with pink rot symptoms,

B: Denote that this fungus is associated with Thielaviopsis disease symptoms.

C: Denote that this fungus is associated with leaf spot disease symptoms.
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vere disease symptoms on landscape palms almost appear during winter season and
they are never seen during hot summer months. In recent years, many mature palms,
especially in coastal districts, have been destroyed by the severe and rapid spreading
of the disease especially after excessive pruning or after being injured after uprooting
from soil, during iransportation or replanting in the new land.

Symptoms of the disease (Figs.3&4) firstly appear on basal stem part of the
seedlings near the soil line as dark brown necrotic areas. Older fronds turn chlorotic and
prematurely die. Orange to pink spore masses, often in spordochia, readily form on
these necrotic areas. Under severe infection,several infected stems die from girdling.
On the other hand, symptoms usually appear on the old leaf bases and sometimes on
the trunk of the infected landscape palms. Reduction in canopy of the diseased palms
is usually observed. The disease is, however, described as producing discolored linear
streaks on leaves, which become yellowish brown then die. Whereas dark-brown dry ar-
eas often appear on the infected trunks, pink spore masses of the fungus may be seen
in blisters under the brown epidermis of the affected leaves and on the decayed areas
of the trunk.

The predominant symptoms of the disease under Egyptian conditions were simi-
lar to those described by Feather ef al. (1979), Onan & Karcilioglu (1987) and Chase &
Broschat (1993).

4- Thielaviopsis disease:

Typical symptoms of the disease are only seen on the landscape palms as black
scorch and trunk rot. The latter one is the most damaging disease symptoms (Fig.5),
and may lead to death. Infected leaf tissues become blackish brown, then shrivel and
form conspicious lesions of a scorched, carbonaceous appearance. Blackish-brown le-
sions usually develop on external and internal tissues. Abundant chlamydospores form-
ing in the tissues confers the black color. New leaves may exhibit the “bitten leaf’ ap-
pearance as they emerge deformed, with smaller size and black necrotic tips. On the
other hand, palm trunks are directly invaded by the causal pathogen through wounds
caused by mechanical damage or growth cracks resulting from irregular moisture levels.
A soft, yellow decay of the trunk tissue develops into dark, brown to black color with
age. As decay progresses, a reddish—-brown or rust—colored sap exudes from the site of
invasion. This sap fiow may extend several feet down the trunk, blackening the trunk as
it dries. The trunk becomes hollow due to the decay of the interior tissues. The descrip-
tion of black scorch and trunk rot symptoms are similar to those reported on ornamen-
tal palms (Chase&broschat, 1993) and date palm (Carpenter & Elmer, 1978 and
Rashed, 1998).



HILAL, AA et al. 1513

Fig 1: Root rot symptoms on Chamaedorea elegans (1). Caryola mitis (2) and

Howea forsterana (384),

Fig 2: Root rot symptoms on Washingtonia filifera (1), Barahea armata (2},
Archontophoenix alexanderae (3), W.robusta (4) and Chamaeropsis

humilis (5).
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Fig. 3: Pink rot {Gliocladium vermoe-
seni stems of Chamaedorae
sp. (1&2) and leaves of

Pritchardia pacifica (3&4).

Fig., 4: Pink rot (Gliocladium vermo-
seni} on Seaforthia elegans
(1&2), Howes forsteriana

{3) & Roystonia regia (4).
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Table 4: Fungi associated with Fusarium wilt (A}, inflorescence rot or Khamadj disease

(B) and Botryodiplodia rot (C), on 18 palm species (1996-2000).

No. [Fungt The Palms The isolated
presence of fungi (Nos.)*
fungi
1 Botryodiplodia B.C Archontophoenix alexandrae 23
theobromae

2 Fusarium moniliforme AB  |Barahea armata -

3 F. oxysporum A Caryota mitis -

4 F. solani A Chamadorea elegans 9

5 Fusarium sp. C C. seifrizii 3

6 Mauginiella scaetiae B Chamaerops humilis .

7 Penicillium sp. B Chrysalidocarpus futescens .

8 Rhizopus nigricans B Howea forsteriana _

9 Trichothecium roseum B Hyphorbe lagenicaulis .
H. verschaffeltii -
Phoenix canariensis 3.4
P. rochelenii -
Pritchardia pacifica 1,5
Rhapis excelsa -
Roystonea regia 1,2,6.7.8.9
Sabal palmetto 1,5
Washingtonia filifera -
W. robusta -

* Numbers refer to fungi which were isclated from each palm.
A: Denote that this fungus is associated with Fusarium wilt symptoms.
B: Denote that this fungus is associated with inflorescence rot or Khamadj disease symptoms.

C: Denote that this fungus is associated with Botryodiplodia rot symptoms.
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5- Leaf spots:

Leaf spot symptoms on different palms are shown in {Figs. 5 & 6). Lesions are
often sunken and vary in shape from circular or elliptical to irregular blighted areas.
' They are either small or large and may coatesce to cover most or the entire surface of
infected leaves. Lesions color varies from orange, gray to light or dark brown and tan
or black. A yellow halo may surround the lesion on leaves in case of some fungal infec-
tions. The youngest unopened leaf (spear leaf) may be infected, therefore, teaf spots
appeared in regular lines and shapes on leaf surface after it was fully expanded. A com-
plete disintegration of the affected tissues may occur within lesions on leaves of Cha-
maerops humijjs. These general symptoms of leaf spots on ornamental paims in Egypt
are in harmony with those described by Chase (1982), Forsberg (1987) and Chase &
Broschat (1993). '

. 6- Fusarium wilt:

The discase causes successive death of old leaves (Fig. 8-1} leaving only the
juvenile ones intact. New leaves do not devélop and the buds are invaded and eventual-
ly die. Collapse of the infected palm may occur within only few months. Examination of
longitudinal or cross-sections made in roots of wilted palms exhibits reddish brown dis-
coloration of xylem characteristic of vasscular wilt diseases (Figs. 8-1 & 3). In this re-
spect, Arai & Yamamoto {1977), Feather et al. (1989) and Chase & Broschat (1993)
reported symptoms somewhat similar to those reporied herein under Egyption condi-

tions.
7- Inflorescence rot or Khamadj disease:

Khamadij disease was seen only twice on Cuban royal patm (R. regia). Brownish or
rusty areas develop on the unopened spathe after the fungus had already invaded the
floral tissues. The internal tissues of the spathe under these lesions are yellow and
translucent. Also, this spathe usually splits and reveals partial to nearly complete in-
volvement of fiowers and strands. On infected tissues, the fungus forms a distinctive
white myceliai web, which later disappears, leaving a whitish bloom of spores on the
surface. According to the available literature, the disease and its symptoms on inflores-
cences were only described on date palm (Badawy & Abdel-Al, 1982 and Carpenter &
Elmer, 1978). : '

8- Botryodiplodia rot:

The discase is characterized by yellowish-brown streaks extending along the ra-
chis. The lesions become brownish and the terminal bud may be infected. Symptoms in-
clude wilt as well as eventual desiccation of the youngest leaves which become yellow-

ish-white in cotor. The folded new leaves can be easily detached by hand since their
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Fig. 8: Leaf spol sympioms on Chrysalidocarpus lutescens (1), Caryota mitis

(2) and Rhapis excelsa (2).
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bases are soft rotted, dead and covered with the blackish mycelial growth of the fun-
gus. Sometimes, mature leaves remain healihy for several weeks after the death of the
bud. On the other hand, the fungus can invads the unwounded trunk and disintegrates
itz fibers causing charcoal soft rot. The infected area is usually characterized by con-
striction and deep cracks (Fig. 4).

According to tha available literature, Lele ai al (1980), described B.theobromas
disease symptoms on the omamental palm Roysfonsa regia in India. Some of these
symptoms were, howéver, somawhat similar {o these described in Egypt, especially on
leaves and trunks. On the other hand, B.thepbromae was foud to be one of the causal
pathogens of date palm diseases. Symploms of infection appeared as necrotic tissues
at the top of the palm, crown and terminal bud (Brun & Laville, 19865), trunk rot (Ma-
rendra et al,, 1979), and on young unopened crown leaves of off-shoots (Bhansali,
1989); however, yellowish-brown streak may appear on leaves and may result in death
to bud of the off-shoots, which were experienced in Egypt (Rashed, 1981).

Fig. 7: Leaf spot symptoms on Chamaerops humilis (1&2), Hyphorbe verschalfetti (3)

and Howea forsteriana (4),
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Fig. B: Fusarium wilt symptoms on Ar-

chontophoenix alexandras (2)

with discoloration of xylem bun-
dles in longitudinal (1) and cross

(3} sections.

Fig. 9: Botrycdiplodia stem rot on

Roysfonia regia.
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