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ABSTRACT: A disease survey was carried out at tmévérsity of llorin Commercial Tree Planting site llorin, Kwara State,
Nigeria. This site was planted to tedkegtona grandis L.). Different disease symptoms were observedtenteak leaves.
Isolations from the leaves yielded eight differdnhgal species nameliigrospora sp., Aspergillus nidulans, A. niger,
Curwularia sp., Phoma sp. Rhizoctonia sp., isolate G and isolate I. Three of these isslatamelyCurwularia, Phoma, and
Rhizoctonia, spp. proved pathogenic on teak leaves underdhditions of this study. The three pathogenic iesdaesponded
differently to different culture media but the bestdium for growth was yeast extract agar (YEAW&h of the test organisms
was also affected by temperature.
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Introduction

Teak (Tectona sp.) is a genus of tropical hardwood trees imtive family, Lamiaceae (formerly Verbenaceae),
sometimes included in the subfamily ProstantheaedéSingh, 2004) and commonly found as a compoognt
monsoon forest vegetation. Teak trees are usuatheland grow up to 30-40 meters tall with largatHery,
reddish-green deciduous leaves. There are threeiespef Tectona namely T. grandis (Common Teak),T.
hamiltoniana (Dahat Teak) and. philippinensis (Philippine Teak) (Wikipedia, 2010). Teak. (@randis) grows in
most areas between the Tropic of Cancer and theid'af Capricorn and is indigenous to India, Myanraad a
few South East Asian countries (Balasundagtaat., 1995; Siswamartana 1999; Thaiutsal., 2002).

According to Ballet al. (1999), an introduction of teak from India to Wi@ in 1902 was the first transfer out
of Asia. Now, teak is one of the most widely cudtied hardwood timber species in the world havingptal
plantation area of over 2.3 million ha with Indiadalndonesia alone having more than half of tha.aleak is
propagated mainly from seeds and germination tdke80 days following pre-treatment to remove dorayan
arising from the thick pericarp. Teak trees havaight stems and so yield fine timber when proasshe sap has
anti-bacterial and anti-fungal properties that makesistant to parasites and diseases. Teakcalstains rubber
and silica, which repel water and also give the dvgpeat pliability, making it better able to withetl high
pressure. Teak wood is used for ship building, fumaiture, door and window frames, wharves, brgjgmoling-
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tower louvres, flooring and paneling. Its desiriépihas led to severe over-cutting in tropical &ise(Robertson,
2002; Wikipedia, 2010).

Teak plantations provide economic and environmergbéf and are the major source of income for many
villages in tropical areas. Teak increases in valep to 6% every year and has revenue of up f00B0USD per
trunk. This makes it a very resourceful cash c®mith, 1962). This economic potential is one ofregor reasons
why the University of llorin adopted Teak as ondtsfmandate crops in its commercial tree farmingture. The
planting of teak at the University started in J2006 and it is perhaps the greatest frontal efibthe University to
combat climate change (Oloyede, 2010). By 2008ta bf 70,383 seedlings of Teak @randis) have been planted
on 57 hectares of campus land. The venture was\sspé by the Commercial Tree Development and Mament
Committee (CTDMC) set up by the Vice Chancellotha University, Prof. Ishaq O. Oloyede.

Teak production is constrained by a few seriougaties both in nurseries and plantations. Someeskth
diseases include leaf spd&hpmopsis sp., Colletotrichum gloeosporioides, Alternaria sp. andCurvularia sp.), leaf
rust Olivea tectonae) and powdery mildewlncinula tectonae) (Balasundaramt al., 1995). Nursery diseases are
very important in teak production because if timebytrol measures are not taken, the disease spredde entire
nursery and reduce the number of healthy seedlawgélable for planting. This in turn disrupts th&arging
programme and so hampers teak production.

The objective of this study is to carry oudigease survey of the University of llorin TeakrRéion with a view
to:

1. determining the incidence of disease in the plariand
2. isolating and identifying the causal agent(s)mof abserved disease.

Materialsand Methods
Survey and Sample Collection:

A disease survey was carried out on the 57ahearea planted fectona grandis seedlings at the University of
llorin, Kwara State, Nigeria. The survey was emiren the leaves of the teak seedlings. Infectestde showing
various symptoms were collected into sterile pdlyltne bags. Leaves showing same symptoms werectsydl
together in the same polyethylene bag. The samygdes taken to the Plant Pathology laboratory inDiepartment
of Plant Biology of the University for isolation aEsociated organisms.

| solation:

The infected leaves were cut into small pigBasm) and surface-sterilized in 70% alcohol forirsrand rinsed
in 2 changes of sterile distilled water. The cutgels were inoculated aseptically on sterile potiExtrose agar
(PDA) in Petri dishes. The plates were incubatedoam temperature (273C) for the growth of associated
organisms. Observed growths were sub-cultured akvienes to obtain pure cultures. Microscope slisese
prepared from the isolates for microscopic obsé@watand identification. The isolates were preserirecgtock
cultures in bottle slants for subsequent use. Ifiestion of the isolates was carried out with thedp of laboratory
manuals and texts (Campbell and Stewart (1980)htdPticrographs of the isolates were also takenitb a
identification.

Effect of Media and Temperature on Growth of Isolates:

Studies were carried out to determine thecesfef media and temperature on the growth of shated fungal
organisms. The test media were potato dextrose(Bfak), malt extract agar (MEA) and yeast extragara(YEA)
while the temperatures tested wef€ @freezer),1%C, 20C, 25C, 30C and 48C (oven). The medium used for the
temperature experiment was YEA. Sterile agar platese inoculated with 3mm-diameter mycelial disésthe
appropriate inoculum. Inoculated plates were intadbat room temperature (27€) and growth measured daily
for 7 days. Each test was replicated thrice anddbelts were the means of the replicates.
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Pathogenicity Test

In order to determine the relative importancetherwise of each of the organisms isolated ftioenteak leaves,
a pathogenicity test was carried out separately widch of the isolates. Artificial inoculation exjpeents were
conducted using the detached leaf method (Amadi3RMHealthy mature leaves were collected fromplaatation
in sterile polyethylene bags and taken to the latooy for artificial inoculation. Samples were sugé-sterilized in
70% ethanol for 3 minutes and rinsed in 2 chandegteasile distilled water. The leaves were pricKagured) at
four points with sterile needle and then placedlayers of sterile moist filter papers in Petri dish Spore
suspensions (Ispores per ml) of the different fungal isolatesaverepared and 1ml of each suspension was used
separately to inoculate each test leaf. Inoculktades were incubated at room temperature (Z7#4nd observed
frequently for symptom development. Re-isolatiorerevcarried out from inoculated leaves showing sgmg.
Control plates were inoculated with sterile distllwater and incubated as described earlier.

Results

I solation and I dentification

A total of eight different fungal species were &el from the University of llorin teak plantationthis study.
Macroscopic and microscopic observations of theuigins considered their colour, texture, reprostadiructures
and growth patterns. Observations revealed then@ges to beNigrospora sp., Aspergillus nidulans, A. niger,
Curvularia sp.,Phoma sp. andRhizoctonia sp. Two isolates (G and 1) were, however, not idiedt in the present
study (Plate 1-5).

Nigrospora sp. Aspergillus nidulans

PLATE 1: Nigrospora sp. and Aspergillus nidulans

Curvularia sp. Phoma sp.

PLATE 2: Curvularia sp.andPhoma sp.
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Rhizoctonia sp.

PLATE 3: Aspergillus niger and Rhizoctonia sp.

Isolate G: Not Identified

Plate 4: Isolate G

PLATE 5: Isolatel: Not identified

Pathogenicity Test

Results of this study revealed that out of ¢ight organisms isolated from infected teak leawsdy three
isolates produced symptoms on artificially inocethteaves under the conditions of this study. Tineet isolates are
Rhizoctonia, Curvularia andPhoma species.Inoculated leaveshowed soaked brown lesions (Plates 6-8) along the
leaf veins and extended to other parts of the ka8gmptoms started from the injured portions ef ldaves and
spread throughout the leaf surface. Inoculateddealso showed white cottony growth covering tlitgalrpoints of
entry of the pathogen. This symptom correspondieabobserved in the field during disease survé artificially
inoculated organisms were later re-isolated froemittoculated teak leaves.

192



J. E. Amadi & Y. A. Saka

Control Rhizoctonia sp.

PLATE 6: Leaf Inoculation ofTectona grandis with Rhizoctonia sp.

Control Phoma sp.

PLATE 7: Leaf Inoculation ofTectona grandis with Phoma sp.
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Control Curvularia sp.

PLATE 8: Leaf Inoculation ofTectona grandis with Curvularia sp.

Effects of Media and Temperature on Growth of |solates

It was observed that culture media have aofoeffect on the growth of. grandis leaf isolates under the
conditions of this study. The different isolate®wkd appreciable growth in all the media testedvéier, all the
isolates grew best in the yeast extract agar (YEM)vularia sp. grew better than boBhoma andRhizoctonia spp.
in all the media tested in this study with the lstwth (11mm) occurring in YEA. The least growthang all the
isolates studied was recorded=hizoctonia sp. (3mm) in malt extract agar (MEA).

Temperature was also observed to affect tlevthr of isolates in the present study. Growth of tholates
occurred over a range of temperatures. The medaed was YEA which had proved to be the best medarrall
the organisms under the conditions of this stu@lyvularia sp. recorded the highest growth of 12.2mm atG0
while Rhizoctonia sp. recorded the least growth of 5.7mm. No grow#s observed at 0 and°@5Sfor any of the
isolates. Results are means of three replicates.

Discussion

Eight fungal species nameNigrospora sp., Aspergillus nidulans, A. niger, Curvularia sp., Phoma sp.,
Rhizoctonia sp., Isolate G and Isolate | were isolated fromkteaedlings from the University of llorin teak
plantation. This result supports the understanttiagy microorganisms commonly occur in plants artgiomaterials
in nature. Marcianet al., (2005) have reported several endophytic fungidooa Theobroma cacao L.) including
Colletotrichum, Fusarium, Phomopsis, Cladosporium, Trichoderma and Gliocadium species. Among these fungi,
some were identified as potential antagonist€rmhipellis perniciosa, the witches’ broom pathoge@liocladium
catenulatum reduced the incidence of witches’ broom diseasmava seedlings to 70%. Amadi and Oso (1996) and
Amadi (2002) have reported several fungi includispergillus flavus, A. fumigatus, A. niger, Mucor hiemalis,
Colletotrichum sp., Curvularia sp., Penicillium sp., Rhizopus oryzae, Alternaria longissima, Macrophomina
phaseolina and Cochliobolus pallescens in cowpea and sugarcane.

Pathogenicity test carried out showed thahefeight fungi isolated®hizoctonia sp., Phoma sp., and Girvularia
sp. produced leaf symptoms in inoculated leavegs@&torganisms were also re-isolated from inoculbgades.
Balasundarast al., (1995) had reportedhomopsis sp., Colletotrichum gloeosporioides, Alternaria andCurvularia
spp. as causal organisms of leaf spot diseade gnandis in India. Seedling diseases have been identifeedra
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impediment to seedling productivity in some indigesa trees of Kerala, India (Naé al., 1996). According to
Mohan (2008), different disease problems of tealewecorded in the nursefighi zoctonia solani was implicated in
the leaf blight of teak while different fungal patiens were responsible for leaf spots. Both blagid leaf spots
spread laterally in the nursery through overlappioigage of the adjoining seedlings and often resulgroup
blighting of seedlings. In each case of severectida, defoliation is high.

Mohanaret al. (2005) reported thaRhizoctonia solani rarely occurs in teak nurseries whiervularia sp. and
Phoma sp.can cause foliage infection in teaspergillus nidulans was reported (Campbell and Stewart, 1980) to be
rarely a pathogerspergillus sp. is a filamentous, cosmopolitan and ubiquitugus found in nature commonly
isolated from soil, plant debris and indoor airieswment. It is advisable to keep phytosanitary suees as some of
these fungi are soil-borne and can be opporturistiteak plants. It is also important to clear pligbris as some of
these pathogens survive in them.

From the result of this study, it is obvidhat culture media and temperature affect the dratorganisms in
the laboratory. YEA supported growth best in adl thst organisms while the optimum temperature3@6 in the
present study. This might be due to the preferdacéhe nutritional contents of the medium. Hostrition is an
important factor in fungal physiology and diseasvelopment. Organisms generally have preferenceofier
nutrient component or the other and this must Heeen responsible for the differential growth caliidés recorded
in the test media. Temperature affects organismvilrdoy its effect on the metabolism of the orgarismhese
observations are in agreement with earlier repontsfungal physiology (Campbell and Stewart, 198@rids,
1988).
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