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ABSTRACT

Fusarium oxysporum, Phomopsis sp., Fusarium moniliforme and Fusarium
solani were isolated from leaves, basal of leaves, crown area and roots of date
palm tissue culture (Phoenix dactylifera L.} and found to be pathogenic to . The
plants showing wilt of leaves, necrosis at the basal of leaves, canker of crown area
and hean rot symptoms in greenhouse {2 years after acclimatization). Fixed section
through infected tissues showed that the fungi caused necrotic area and gum bleck in
vascular bundle and paranchymatous (F. oxysporum). Tylosis like bodies in
metaxylem vessel (Phomopsis sp.) while the mycelium of F. monififorme and F.
solani were found inter- and intracellular paranchymatous tissues. All tested fungi
destroyed some of vascular bundies and paranchymatic cells which were filled with
brown materials. Free and conjugated phenol contents were higher in infected tissues
than determined in  health ones, while the sugar contents were reduced in infected
tissues.

INTRODUCTION

Date palm (Phoenix dactylifera L) is an important economic
horticultural crop in Egypt. it is most important fruit crop planted in the Middle
East and Arabian lands {Al-Bakr 1972). Offshoot production is limited in date
palm depending on plant vigor and variety therefore tissue culture technique
for date palm production is very important in the present for propagation of
numerous plant species {De-Fossard, 1976). The inherent advantage of
tissue culture over tield propagation is grater plant production potential from,
single plant and may offer a plausible method to produce large numbers of
genetically uniform palm. However, some infection symptoms appear at the
plants in greenhouse after acclimatization (Rashed et ai., 2004).

Bayoud caused by Fusarium oxysporum i.sp. albedinis is one of the
most serious disease on date palm in the world and widely distributed in
North Africa. However, Fusarium moniliforme and Fusarium solani aftecting
palm species and caused deciine (Rashed and Abd El-Hafeez, 2001).
Phomopsis sp. was isolated from date palm Abbas et al., (1990) and Rashed
{1991). El-Meleigi et al.,, (1993) revealed that hyphae of Fusarium oxysporum
were existed on root surface as will as inside root tissues of date palm.

Fusarium moniliforme caused dark brown discoloration of
paranchymatous cells surrounding vascular bundles (Rashed et al., 2004).
While in date palm section, Abbas et al, (1990} found that Phomaopsis
phoernicola revealed the presence of mycelium in the cortex and xylem.
Baraka et al, (1887) tound that Thiglaviopsis paradoxa decreased sugar
contents in inoculated truit of both Zaghlol and Samani cultivars as compared
with healthy ones. Also, they found that free phenols increased in Samani
and Zaghiol fruits infected with T. paradoxa if compared with healthy cnes,
whereas total and conjugated phenols decreased.
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MATERIALS AND METHODS

Fungal isolation and ldentification

Infected tissues of date palm off shoots were taken from the basal
paris of leaves and from the crown. Diseased samples 0.5 cm. iong wers
surface sterilized in 0.5 % sodium hypochlorite solution for 2 min., washed in
sterilized water and transferred onto potato dextrose agar {PDA) medium in
Petri dishes. Plates were incubated at 25-30 °C for 7 days. The emerged
fungi were subcultured and transferred on PDA medium to identify. The
samples were taken from different locations (tissue cultural laboratories)

Pathogenicily test:

Pathogenicity test were made for most frequently isolated fungi from
the infected date palm tissues. Experiment was carried out in the nursery of
the Agric. Res. Center at Giza.

The rachides were disinfected with a piece of cotton moisten with 70
% ethanol and then washed with sterilized water. Rachides were artificially
wounded with a flamed knife, removing a piece of superficial tissue (2 cm.
long x 0.5 cm. wide x 0.2 cm. deep} then the resultant wound was inoculated
with a 4 mm. disk of the fungus and covered with the removed tissue again.
Four rachides for each treatment were covered with polyethylene bag. The
area of the necrotic lesions was measured after 8 days. Disk of sterile PDA
was used in the control treatment.

Biochemical changes:

Determination of total, reducing and non-reducing sugar:

Total and reducing sugars were determined in ethano! extracts of
inoculated and non-inoculated basal parts of date palm offshoot leaves, the
sugar content was calculated as glucose from a standard curve prepared for
giucose. The picric acid method (Thomas and Dutcher, 1924) was used for
determination of totat and reducing sugars. Two solution were used for
determination of reducing and total sugars:

a) sodium carbonate solution: Twenty grams of sodium carbonate were
dissolved in 100 ml, of distilled water.

b} picrate —picric acid solution was prepared as follows: thirty six grams of
picric acid were added to 500 ml. of 1% solution of sodium hydroxide and
400 ml. of hot distilled water. The mixture was shaken occasionally until
the picric acid was dissolved, then diluted to one liter after cooling.

For determination of total soluble sugars, 0.5 mi. of each sample was
placed in a test tube, containing 1 ml. of distilled water + 0.8 ml. picrate-picric
solution, then the mixture was boiled for 10 minutes. in water bath. After
cooling, 0.2 ml. of sodium carbonate was added and the mixture was boiled
again for 10 min. After cooling, tubes were completed to 10 ml. with distilled
water. The developed colour was measured using spectrophotometer (Milton
Roy 601} at 540 nm.

The determination of reducing sugars carried out by the above technique
except that picrate-picric acid and sodium carbonate were added together at
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the same time and boifed for 10 min, non reducing sugars were determined
as the difference between the tolal and reducing sugars. All these
determinations were calculated as milligrams sugar per gram fresh weight ot
plant sample.

Determination of phenolic compounds
Total phenols:

Total phenols were determined in the ethanol extracts of inoculated
"basal parts of date palm offshoot leaves using the method described by Sneil
and Snell {1953). Total phenols were determined as follows: 0.1 ml. of the
extract was added to ten drops of cone. HCI, heated rapidly to boiling point
and placed in a boifing water bath for 10 min. after codling 1.0 rix_ of the Folin
cioculateu reagant and 5 mi. of a 20 % NaCos were added. The mixture was
diluted to 10 ml. with distiled water and determination was carried out at 520
nm, After 30 min.
Free phenols:

Free phenols were determined in ethanol extracts of inoculated and
non-inoculated samples using Folin ciocuiateu reagent according to the
standard method of Bary and Thrope (1854).

To determined the free phenols, 0.1 mlL of the ethanol sample’s
extract was mixad with 1 ml. of the reagent and 3 ml of a 20 3. solution of
sodium carbonate then diluted to 10 ml. with distited water (30-35 °C).
reading was done at 520 nm. After 30 min
Conjugated phenois:

Free phenols were subtracted from tctal phenols to obtain conjugated
phenols.

Histopathological studies:

Tissue block taken from healthy and inoculated plants washed in
distiled water then dried between folds of sterilized paper. The infected and
heatthy tissues were cut into small pieces {5-10 mm. long) killed and fixed in
formalin-acetic-aicohol solution (FAA) according to Sass {19240). Small
portions were dehydraled and embadded in wax according to Johansen
{1940). Sections were cut at 15-20 u. Thickness. Then stained with satranin
and Malachite green. The sections were mounted on slides in kanada balsam
and examined by microscope.

RESULTS

Fungal isolation and identification:

The isolated fungi were ideniified as Aspergifus niger, Altemnaria sp.,
Fusarium solani, Penicillium sp., F. axysporum, Phomopsis sp., Pythium sp.
F. monilforme and Peslalofia sp. they were isolated from diseased samples
of date paim collected from differenl tissue cultures labs. Data in table (1)
deciare that, diseased samples collected from focation, c. vielded the highest
number of fungi, total frequency was 28.8 %.
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However samples brought from location, b company yielded the lowest
number of fungi, total frequency 21.8 %. Among the isolated fungi, Penicillium
sp. followed by Aspergillus niger and F. oxysporum followed by Phomopsis
sp. respectively.

Pathogenicity test

The pathogenicity of F. oxysporum, Phomopsis sp., F. moniliforme
and Fusarium solani was tested. It was found that all the above species were
pathogenic to date palm tissue culture. According to the resulted area of
infection. F. oxysporum was the most aggressive one lallowed by Phomopsis
sp. F. solaniwas the ieast pathogenic one.

Table (2) the pathogenicity test of 4 fungi to plantlets of date palm

Fungi Area of infection (mm”)
Fusarium oxysporum 39.3
Fusarium solani 10.6
Phomopsis sp. 36.6
Fusarium moniliforme 16.6

LS.D=16298

Blochemical changes:
Determination of total, reducing and non-reducing sugar:

Results presented in table (3} show that, total, reducing and non-
reducing sugar contents were higher in non-inoculated sampies than
inoculated ones. The amount of total sugar contents in non-inoculated
samples was 21.0 mg/g fresh weight, while in inoculated samples were
ranged from 1.2 to 4.08 mg/g fresh weight. In infected samples with F.
oxysporum non-reducing sugar contents were the highest amount 0.84 mg/g
fresh weight, while samples infected with F. sofani exhibited the lowest
amount of non-reducing sugar contents 0.1 mg/g fresh weight. Also, data
presented in table (3) show that the highest amount of reducing sugar
contents was in infected samples with F. moniliforme (3.92 mg/g fresh
weight), while the lowest amount was in inoculated samples with F. solani
(1.10 mg/g fresh weight).

Table {3): Sugar contents {mg/g) fresh weight in healthy and infected

leaves of adapted date palm plants
. Sugar contents
Fungi Red . Non-red Total
Phomopsis sp. 1.75 0.14 1.89
Fusarium oxysporum 1.41 0.84 2.25
F. solani 1.10 0.1 1.20
F. moniliforme 3.92 0.16 4.08
Healthy igaves* 17.5 3.5 21.0

* Taken from basal parts of leaves.
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Histopathological studies:

Fig.(1} 2 and b Iransverse sections through the basa! parts of date palm leaf
showing typical anatomical featrre: vb = vascular bandle , p =
paranchyma cells , xp = xylum paranchyma, mx = metaxylem , px =
protoxylem . ph =phioem, { =fibers and bs =bandle sheath. b ,enlarged
part frem o micrescopically view of a (x,100) and b( x ,400} , c:
longitudinal section through the basal part of date palm leaf (x,
200),d:microscoplcally view( x, 400) of transverse section in basal parl
of date paim infected with Fusarium oxysporum taken from basal part.
notice: Metaxylem™ colonized by the fungal hyphae .(indicated by
arrows) partially blocked with gum.
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Fig.(2) c: Microscopically view(x,200) of longitudinal section through the basal
part of date palm leaf Infected with F.oxysporum show ,partial
necrosis in vascular bandia colonized by fungal hyphae.(ifdicated by
arrows.) a: longitudinal section through the basal part of date palm
leaf infected with F.monliform microscopically view{k,100).Notice:
necrotic area in vascular bandle and the paranchymatous celis
blocked with gum(indicated by arrows) b: fungal hyphae spread inter
and intracellular through paranchymatous ceils.
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Fig.(3) A, Transverse section through the basal part of date palm leat infected
with Phomopsis sp. Notice: tylosis like bodies in metaxylem vessel and
the mycellium spread Inter and intracellular through paranchymatous
cells microscopically view (x,400). B, microscopically view (x,100) of
longitudinal section through the basal part of date palm
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Determination of phenolic compounds
Total, free and conjugated phenols:

Data presented in Table (4) show great increase in total phenols in
inoculated tissues. The amount of total phenofs in non-inoculated tissues was
1.25 mg/qg fresh weight, while in inoculated samples were ranged from 1.67 to
12.5 mg/g fresh weight. In diseased samples the amount of free and
conjugated phenols respectively in mg, ranged from 0.37 to 10.0 and from 0.2
to 3.33, as compared with 0.5 and 0.75 mg in. the non-inpculated samples.

Table {4): Phenolic contents (mg/g fresh weight) in healthy and infected
"leaves of adapted date palm plants

Fungi Phenolic compounds
Free Con] Total |

Phomopsis sp. 10.0 2.5 2.5
| Fusanium oxysporum 1.47 0.2 1.67
L'F. sofani 0.37 3.33 3.7
| F. moniliforme 1.55 1.0 2.55 '
| Healthy leaves® 0.5 0.75 1.25
* Taken from basal parts of leaves.

DISCUSSION

In recent years the propagation of date paim using plant tissue
culture became an important technique. It produces very large numbers of
homologues plant-lets in a very short time and preserving the proparty of the
original desirabie plants. Now in Egypt, there are many f{aboratories
responsible of the production of tissue cultured date palms. The fungal
infection of date palm plantlets from tissue culture became one of the most
important problems which reduces the number of the healthy plants in the
adaptation phase ready for transplanting. There are many reports of fungal
and bacterial infection of tissue culture date palm in many countries. Omamor
and Asemota (2003) isolated 25 species of fungal belonging to 14 genra from
date palm tissue culture materials. In this investigation the isolated fungi were
Aspergilius niger, Altarnaria sp., Fusarium solani, Peniciliium sp., Fusarum
oxysporum, Fhomopsis sp., Pythium sp. and Fusarium monififorme most of
these species were also isolated by the above authors. The contaminated
soil used for the adaptation phase is probable the sources for these fungi.
The pathogenic ability of Fusarium oxysporum, Fusarium solani, Fusarium
moniliforme and Phomopsis sp. was conlirmed since they were the most
frequently isolated fungi from plantiets. Abbas et al, (1990) aiso isclated
Phomopsis phoenicola from roots, trunk, rachises and buds of affected date
palm trees showing symptoms of decline dying and terminal bud rot. There
are also many reports about the infection of date palm and other palm
species by Fusarium oxysporum and Fusanum moniliforme. Prriere et al.,
(1987), Lambert et af., (1985) and Feather et al., (1989).

Total, reducing and non-reducing sugar contents were higher in non-
inoculated leaves samples then that inoculated wilt Phomopsis sp.,, F.
oxysporum, F. solani and Fusarium moniliforme. Many authers had similar
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results, Farag (2003), and Nafaa, Azza (1995). Al-Menoutfi e! af, {1987)
argued the above results that the reduction may be due to the sugar
consumption during tungal growth, and disease development. Although a
areat increase in free phenclic compounds was only noticed in the inoculated
samples with Phomopsis sp. and F, moniliforme. The total phenols were
higher in all inoculated samples compare to healthy leaves. Farag (2003) also
found that the contents of free and conjugated phenols in the inoculated
tissues with F. moniliforme and other fungi were higher than that determined
in the non-inoculated ones.

Baraka ef al, (1987) stated that increasing of free phenols in infected dates
coukd be atiributed as a product of tissues n fesponse to infection with
tungus. The mycelium of Phomopsis sp., F. oxysporum, and F. monififorme
enter the plant tissues and grow enter- and eniracelivlar through
paranchymatous cells. Tylosis fike bodies were found in the metaxylem
vessels of the basal lsaves. Both Fusanum spp. caused discoloration and
necrotic area in vascular bundle and the paranchymatous cells were blocked
with gum. Abbas et al,, (1980) reported similar results on date palm seediings
inoculated with F. equiseli and Phomopsis phoenicola. Also El-Meleigi et al.,
(1993) found that the xylem, parenchyma and vessels were plugged with
brown secretions.
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