Available online at www.ijpab.com

ISSN: 2320 — 7051

betwriiticred el Int. J. Pure App. Biosck (6): 138-145 (2014)
of Pure & Applied

’ Biosci
Bioscience Research Articl

INTERNATIONAL JOURNAL OF PURE & APPLIED BIOSCIENCE

Study of Pestalotiopsis palmarum pathogenicity onWashingtonia
robusta (Mexican palm)

Karima Selmaoui, Jihane Touati, Mohamed Chliyeh, Anina Ouazzani Touhamil, Rachid
Benkirane et Allal Douira*
Université Ibn Tofail, Faculté des Sciences, Latmira de Botanique et de Protection des Plantes,

B.P. 133, Kenitra, Maroc
*Corresponding Author E-mail: douiraallal@hotmaiina

ABSTRACT
The pathogenicity study of Pestalotiopsis palmamuas carried out on the leaves of Washingtonia
robusta, using two artificial inoculation methodsycelial discs and conidial suspension. P. palmarum
was isolated from the leaves of W. robusta showigrosis symptoms during a study conducted on the
mycoflora associated with this ornamental palm.
In vitro, artificial inoculation of healthy leavesf W. robusta showed that P.palmarum can induce
significant symptoms after 7 days of inoculatiorthwihe mycelial discs, pathogenicity was also
significant with a percentage of 40.16% infectiohew the leaves were inoculated with the conidial
suspension, which was higher compared to inocuiatith mycelial discs with an infection percentage
of 25.66%. All the developed lesions were spomigtiherefore able to provide a source of a seconda
inoculum.

Keywords. Washingtonia robusta, Pestalotiopsis palmarupathogenicity, inoculation, sporulation,
lesions.

INTRODUCTION
Ornamental plants are important elements in theemotife because it gives a lot of attraction ta ou
environment; whether it's in our house, our compéeigure or our workplaceamong these plants we
find the ornamental palms, which are very poputathie ornamental crop. They grow well under semi-
arid climates, but have also proven to be very e to different types of climatethey prefer both
warmth and drougft
W. robustais one of these ornamental palms, belongs to trecakeae family, it is native to the
Southeastertnited States, and Mexitspecifically, mountain valleys and canyons of $mmora desert
and Baja Mexico. It is a popular landscape plarilorida, California and Arizona, and in areas vehier
is hardy in the world. It is a slender palm, haygttexible, can exceed 30 m in length can be
recognized from its trunk swollen at the base asdeaves with rounded blade. Petioles, coverel wit
thorns over its entire length, tough enotighey are severely armed with dark brown notes)egiones
bifid, where the petiole is attached to the leh& tinderside of the limbus bears a scales tasklyvool
white. The flowers are hermaphrodite, white, cleesién long panicles spadixFruit oblong, black, about
1 cm long or less, fibrous roots, shallow, flowkrsters develop in the lower crown of leaves. alset3
calyx lobes.
Mexican palm prefers a moderately rich, well-drdirsmil, it grows in light conditions in sunny land,
drought resistant and grows faster if moisturediscmaté It prefers a subtropical climatend it is widely
cultivated and naturalized in warm regions of thueld.
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W. robustaencounters various pest problems, which qualigtiaffect its aesthetic appeal such as:
Paysandisia archotthat devours the heart of the palm, leading tir ihevitable deathRhynchophorus
palmaruni. Chalara paradoxacauses rots of bud, meristem and we&Vils

Generally, the Washingtonia is attacked more often byCercospora sp. Colletotrichum sp.
Cylindrocladium macrospora, Phomas palmicaad Gliocladium vermoesergausing canker disease
and bud rdt. Other fungal diseases are knowrWashingtonia robustasuch as the Fusariosis induced
by Fusarium oxysporuffi Eyespot, caused l§ylindrocladium pteridisFalse coal, caused by species of
Graphiola, the burn of petiole induced Bpcoicola californicd®> and bud rot caused WBhytophthora
palmivora™.

The genus Pestalotiopsis is pathogenic, but coregidendophyte and weakly parasite, its species also
infect many economically important plants such asanlyb Pestalotiopsis mangiferge rice
(Pestalotiopsis versicoldrTea Pestalotiopsis thed® and WashingtoniaPestalotiopsis palmarum
Pestalotiopsis palmaruralso attacks many palm grow slowly on the palrhs, gymptoms are usually
observed on the older leaves and infection reqinijasy and facilitates the pathogens penetrafion

In Morocco, until now, the specid®estalotiopsis palmarurhas never been reported or described on
Washingtonia robustand its pathogenicity has never been shown onplaist. The objective of this
work was to isolat®estalotiopsis palmarurfrom W. robustaand to study its pathogenicity on detached
leaves.

MATERIALS AND METHODS
1) P. palmarum isolation
W. robustaleaves showing no symptoms were collected on Ménarh three different locations of the
Ibn Tofail Sciences Faculty garden’s in Kenitra (tloWwest of Morocco), samples were cleaned and
placed in plastic bags, then brought to laboraforghe isolation tests.
Isolation of the fungal species associated withrig leaves was performed using two methods.
Buvard methods
Leaves were thoroughly washed with tap water, owb ipieces and placed in sterile Petri plates
containing three filter paper discs (buvard), poegly sterilized, and then moistened with steritgilted
water. The Petri dishes were then incubated at @2irf the continuous light, or in the alternatinght
and dark. After 48 h, the fragments were examinateuthe optical microscope to observe the presence
the fungal organs.
The isolated spores were transferred asepticallyliynone under the microscope, using capillarysglas
tubing, previously sterilized to the flame and eabbn the media culture. They were then deposited a
burst on the surface of an agar medium (159 agar, 4§00 mL of distilled water) and then transfdrre
using a sterile needle to the surface of the PSdiume (200 g of potato, 20 g of glucose, 15 g aggra
1000 mL distilled water).
Subculturing and microscopic observations allowetiuobtain pure fungal cultures.
Modified Buvard method
Leaves were cut into pieces, these pieces werbdted as the same manner as previously (Buvard
methods) but after 3 days of incubation, these fragmergsevdeposited on the PSA medium and again
incubated in the dark at 28 ° C for 7 days. Aftexibation, colonies of the fungus appeared onuhare
medium.
2) Inoculum production
P. palmarumwas grown on PSA medium. The cultures were placetr continuous fluorescent light at
room temperature (2€) for 10 days.
3) Mycelial discs and conidial suspension preparation
Mycelial discs of 5 mm diameter were removed fréma front of growth of a young culture of the tested
species to inoculate the leavesVif robusta(using a sterile punch). Controls disks were rerddvem
the PDA medium.
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To prepare conidial suspension, the surface of ealtbre was aseptically scraped with a metal $patu

the mycelium was then suspended in sterile didtilater and then stirred for a few seconds in the
vortex. Thus, the obtained suspension was filtdledugh muslin to separate the conidia mycelial
fragments. After counting, using a Malassez cle#l, donidia suspension was adjusted with steritdlels
water to obtain a final concentration of I®nidia / mL and then added with 0.05% of Tweerag0 0.5

of gelatin. For the control, the conidial suspensieas replaced by distilled water supplemented with
0.05% of Tween20 and 5% of gelatin.

4) Inoculation

The W. robustaleaves apparently healthy, collected from the gardf the Science Faculty, Ibn Tofail
University, Kenitra, were brought to the laboratowyashed and dried. Two methods were used for
inoculation: inoculation with the mycelial disksdaby spraying the leaves with the conidial suspensi

For the first method, artificially injury was perfoed sterilely on leaves, with a needle in the @eahd

at the periphery, and then the pathogenic mycdisals were deposited on the injury, control leavese
inoculated with discs of PDA medium.

For the second method, the inoculation was mad&eaiie conditions by spraying conidial suspensibn
the pathogen (fQspores / mL) tested on the studied plant leavése.control leaves were sprayed with
sterile distilled water supplemented with 0.05%Tefeen 20 and 5% of gelatin. Three repetitions were
performed for each lot of leaves for the two inatigins.

The inoculated leaves were kept on glass beadseipresence of sterile distilled water; the incigpat
was made at room temperature for 7 days.

5) Sporulation

After 7 days of incubation, inoculated leaves thskewing lesions were cut into fragments of °.cm
These fragments were placed in Petri plates cantaid sterile filter paper discs humidified witreste
distilled water. The plates were then placed umdatinuous fluorescent light and at room tempeeatur
during 48h.

After the incubation period, sporulating lesionseath leaf were placed in the assay tubes congalhin
mL of sterile distilled water, the tubes were agitbusing vortex for 1 minute to detach the confdian

the conidiophores and conidial suspension was thésined and determined using a Malassez cell. (10
count per sample). The observation was carriediodéer magnification x 100.

6) Results notation

The taxonomic study of fungal species was accolmptishy referring to the latest edition of the funga
dictionary’. The macroscopic description was based on the mtwgical characteristics of the colonies
developed on different media cultures. The micrpgcdescription was performed based on differegt ke
determinatioff%2°2!

After 7 days of inoculation, the developed symptdmse been described, the diameter of the lesions
formed on leaves was measured in two perpendiclifactions and the average of the two values was
calculated. The percentage of diseased leaf arsaestimated by summing the areas of the lesions
measured for the entire observed leaf areg)(cm

9%NLA= NLA / TLA x 100
NLA: Necrotic leaf area
TLA: Total leaf area

Sporulation on the host was evaluated following ghecedure of Hill and Nelson (1983) by estimating
the average number of conidia produced per uniaserof the injured leaves (Number of conidia ficm

Copyright © December, 2014; IJPAB 140



Douira, A. et al Int. J. Pure Apy Biosci.2 (6): 138-145 (2014) ISSN: 2320 — 7051
RESULTS

The leaf symptoms appeared first on the tips oflehges leading to the dry out and to the burnbe

ends and the to the whithering toward the centgngBoms were variable, elliptical or rectangulaki

reddish brown to dark brown (3.5 + 5.5 mr diameter).

Sometimes tasks are circular or elliptical withygcanters and dark brown to black outline aroun8

8.2 mm in diameter). Others are smaller tasks elmydark green to black 2.2 + 3.6 mm in diam

(Figure 1).

Fig.1: Types of foliar symptoms developed on the leaves Washingtonia robusta (A, B, C, D).

L //

P. palmarumbelongs to Sordariomycete class, Sub Class Xylametidae, Order of Xylariales, Fam
Amphisphaeriaceae.

On PDA media, colonies arehite with black spots scattered which represergnfui each containing
mass of spores (Figure 2). Conidia have 5 celiste8mediate colorblocking, brown, yellow, olivelley,
and 2 hyaline at the two extremities apical andabashere the not kibbed appendages are attact
They are about 182 microns in length, -7 microns wide, the appendages are often in thebeurof
three, with filiform around L&m in length
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Fig.2: Colonies conidia and acervuli oP. palmarum isolated from lesions leaves oW. robusta

A: Macroscopic appearance of the fungus on PSA uned{B, C and D): Microscopic appearal
of fungus (G x 400); Mounting liquid: tap wat

Symptoms appeared on the leavesW. robustaartificially inoculated withP. palmarum The leaves
inoculatedwith conidial suspension are the first who devetbpgmptoms, lesions are greater compi
to those observed in leaves inoculated with mytdlgcs. White mycelium appeared three days afte
the leaves inoculated with the mycelial disks. Urtties mycelium, small tasks are developed, they w
elongated and dark brown to brownish color in theas well as in the periphery. These tasks
developed with time on both sides of the inoculdéad

On the inoculated leaves, lesions have varying diers. The lesions are highly developed on the le
inoculated with the conidial suspension; the diamef lesions sometimes exceeds 7.08 mm. In t
inoculated with mycelial disks, lesions diametenithe order of 4.40 mt

The necrotic area percenta@fter the artificial inoculation witlP. palmarur has mounted that this
species is able to induce a high infection pergenia leaves inoculated with the two used inocaie
techniques. It is higher, in leaves inoculated withidial suspension ine order of 40.16% and 25.6€
in those inoculated with mycelial dis

P. palmarumhas shown its ability of sporulation on the leagéW. robustaand this regardless of tl
type of inoculation. The conidia number of the desi formed on the leaves incated with conidial
suspension is slightly greater than those formetherliesions induced by the inoculation with myaze
disks, respectively 2.49 and 2.30 conidia 2. The monosporal isolation from the lesions devetbpn
inoculated leaves only all@d to isolate the speci
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Fig.3: Symptoms developed olV. robusta leaves inoculated withP.palmarum

(A): inoculation by conidial suspension (B): My@@ldisc inoculation

Fig.4: Fruiting (Acervuli) developed on the leavesf W. robusta inoculated with P. palmarum in a

DISCUSSION AND CONCLUSION

In general, species of the gerRisstalotiopsisare widely distributed in the world, thus devetapion a
wide range of substrat@sMost of them are plant pathogéh$ut some are soil saprophyfeand plant
debrig>.

Pestalotiopsis palmarurfCooke) Steyaert was isolated from Washington pakufi lesions, the fungus
pathogenicity was proven on leaves of this ornaaigiant* reported that many palm leaves diseases are
reported to be associated with the species of dmugPestalotiopsisthey induce tasks, more or less
frequent, gray leaf burns and disease tissue.

P. palmarumdoes not exhibit host specificity, several plagmaes can be infected with this pathogen:
WashingtoniaAreca catechuBorassus flabellifer L. Chamaerops humiliandElaeis guineensjdievea
brasiliensis Manilokara hexandraand Musa sp®. Symptoms formed on diseased leaves are brown
yellow tasks, white to gray, with a dark brown m#l| oval, elongated and parallel to the ribs. Dark
Acervuli can be observed on the upper surfaceeatdinter leaf.

P. palmarumis widespread in the tropics; the pathogen indtlisedormation of severe tasksind gray
leaf blightsCoconut®?® Similarly, theP. palmarundisease develops slowly on the palms of sevetal pa
tree species, the symptoms are usually obdemwelder leaves and infection requires injury atiger
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pathogens penetratitnin case otocos romanzoffianahe fungus penetrates so deep in tissues, causing
brown coloration and grayish-brown spots that dgveln the leaf blade, then reply to form large brow
spots’,

The pathogenicity study &f. palmarumon theW. robustafoliage showed that this fungal species is able
to induce lesions with various shapes, and spanglain lesions seven days after inoculation. Theds
are responsive to this pathogen, and the symptoenis ahe form of small tasks elongated dark broavn
brownish in the ribs and peripheries, then movevigitbecause the inoculation is performed at theeren
in case of mycelial disks inoculation. By cons, whimoculating with conidial suspension lesion
progression is rapid, and the injured area is regtensive as the spores are dispersed over thre &df
surface.

Developed symptoms in the inoculated leave®ofrobustaare not truly specific, it is assumed that the
conditions of development are different than theditions prevailingn situ.

Artificial inoculation tests performed in this stuthave helped to definim vivo pathogenicity of the
species tested and the abilityRaf palmarum to induce sporulating lesions on diseased lemvesrvival

W. robusta
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