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ABSTRACT

Melia dubia in Tamil Nadu were surveyed for the associatiofobér and root fungal pathogens were recovered
from infected plants. Cultural and microscopic a@tagrization of~usarium moniliformis, Phoma sp., Rhizoctonia solani
Lasiodiplodia theobromae and Pythium sp, were obtained-usarium moniliformis producedbasal cells of macro conidia
with prominent and the length ranged from 19.684 to 20.624um, foot shaped and elongated micro conidia length
ranged from 6.648&m to 7.250um. Phoma sp produced grey in colour mycelium, septate Hvad¢ pycnidia is colour
black and it produced the spores in concentridecirthe length of the pycnidia was 68.99® and breadth was 103.61
um. Rhizoctonia solani showedcomplete full growth in Petri dish, initially theymelium aggregated and form ball like
structure later it changed brown colour sclercghium sp Showedhyaline, non-septate with granular cytoplasm and
oospores like bodies much in number and sporarmiesgength was 7.18m. Lasiodiplodia theobromae showed a fast
growth and attained full growth within five daysteaf inoculation in 9cm diameter Petri plate. Aggeon of grey
coloured mycelium and production of pycnidia in #hentre of the colony were observed eight days afi@culation.
Among the media tested, the potato dextrose agaliumesupported the growth of all fungal pathogemgdarms of

mycelial extension, mycelial density and sporamg@duction compared to oat meal agar and malt edxagar medium.
KEYWORDS: Foliar Pathogensylelia Dubia, Morphological Characterization, Root Pathogens
INTRODUCTION

Melia dubia with its multi-various uses like pulpwood, timbé&relwood and plywood can fit as a suitable species
for plantation programme. The wood is also used dacking cases cigar boxes, ceiling planks, bujdiurpose,
agricultural implements, pencils, match boxes,rmgpland kattamarans. It has been screened asesnadt species for
pulpwood (Parthibast al., 2009). The intensive increase in the area afistritl wood under forest plantations has lead to
the outbreak of pests and diseases to a greatemitoidg. Among the various factors, diseases ran& asime factor
causing serious losseshh dubia. Treeis affected by a number of diseases at all stafjigs development from nursery to
harvest. The collar rot and seedling web blightsealubyRhizoctonia solani is the major forest nursery pathogen in Kerala
and it occurs in different Anastomosis Groups af/iray virulence (Mohanan, 2001). Soil-borne as wasllaerial strains of
R. solani cause web blight and the severity of the diseapert#s on various factors including the nursery @tamms. Leaf
spots caused bolletotrichum dematium (Pers.ex Fr.) Grov andCylindrocladiumilicicola (Hawley) Boedijn and Reitsma
are the other diseases recordedvbrdubia in nursery. However, the etiology of the diseasfeblodubia in Tamil Nadu
has not been established. The existence of diffgrathogenic types based on morphological and miltharacters and

pathogenicity has not been studied. Therefore,pttesent investigation was carried out to find thajan pathogens
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infectingM. dubia in Tamil Nadu and their morphological characterevstudied.

MATERIALS AND METHODS

Isolation of the Pathogen

The diseased parts of affected seedlings and ¢@kscted from differenMelia dubia nursery and plantations
were brought to the laboratory in clean polytheagsh Isolation of the causative organism was miauheeidiately in order
to avoid any saprophytic growth on the specimet® pathogen was isolated by tissue segment mefRaadgaswami,
1972) on Potato Dextrose Agar medium (PDA). PDA imedwas prepared and autoclaved at 1210 C and ilforp$5
min. The infected parts were surface sterilizedigi§.1 per cent Mercuric chloride for one min arasked in sterile water
for thrice. These infected parts were then transteron Petri plate containing Potato Dextrose Agedium in an
inoculation chamber under aseptic condition folldviey incubation at 25+10 C. Pure cultures of thegfis were obtained

by single spore isolation method as suggested ltg TL969).
Cultural Characters of Pathogens

Cultural characters of the different isolates ahpgens such as colour, shape, texture of fundahgpformation
of fruiting bodies, growth rate and sporulationtbe PDA medium were studied (Ainsworthal., 1973). The pathogen
was identified up to species level based on it¢ucall and morphological characters. A loop full fahgal culture
developed on the PDA plates was taken on a gléds shd observed in a PC controlled image analyneler 100 x
magnifications. The mycelial and spore charactezsevobserved under different microscopic fields #rl characters
were recorded. Conidia of the fungus were harvefsted 7days old cultures by flooding plates withl®f sterile water
and dislodging conidia by soft brushing of the oids with aseptic glass spreader. Aqueous consdishensions were
filtered through sterile gauze to remove hyphagifinents. The size of conidia and chlamydospores mesured through
the image analyzer with specific software desigimedhe purpose, and compared with standard reeeto confirm the

identity of the pathogen.
Growth of Pathogen on Different Solid Medium

Mycelial growth of fungus was compared on three immeddifferent mediumviz Potato Dextrose Agar (PDA),
Oats Meal Agar (OMA) and Malt Extract Agar (MEA)IVE millimeter culture discs were cut with a stiegld cork borer
from actively growing margin of colonies &f theobromae, Pythium sp., R. solani, Phoma sp., F. moniliformis and
inoculated on three different medium separately mcdbated at 25+2 °C for seven days for the groeftlassociated
fungi. The experiment was designed in Completelpd®aized Design (CRD) with three replications. Tg mycelial

weights of fungal pathogens were observed aftezrseays of inoculation and compared.
Growth of Pathogen on Different Liquid Medium

The Potato Dextrose broth (PDB), Oat meal broth BpBnd Malt extract broth (MEB) were prepared idd
conical flask and autoclaved at 1210C and 15 psR€minutes. The mycelial disc of the freshly gnofungal culture
(7mm diameter) was inoculated on to PDB and inaddbr 8 days at room temperature. The mycelium heasested
after filtering the culture filtrates through stermusclin cloth. The wet weight of the myceliumsaaken and the samples

were dried at 600 C for five days at hot air ov€he dry weight of the mycelium was taken after ctatgremoval of

NASS Rating: 3.30 - Articles can be sent teditor@impactjournals.us




| Identification and Morphological Characterization of Pathogens InfectingMelia Dubia in Tamil Nadu 193 |

moisture (MacFaddin, 1985).

RESULTS AND DISCUSSIONS

Isolation of the Pathogen

The pathogen associated with leaf blight and Ipaf diseases were isolated from naturally infedtietia dubia
leaves collected from three nurseries and five tptaons. The three different fungal pathogens wesotated on PDA
medium namelyFusarium moniliformis, Phoma sp. andRhizoctonia solani. Fusarium moniliformis was isolated from
Forest College and Research Institute nursery &mddion, Farmer plantations, wheréd®ma sp. isolated in FC and RI
nursery andRhizoctonia solani was isolated except Forest College and Researtitutasnursery and Farmers plantation.
All the isolates of the pathogens were purified anld cultured at frequent intervals and was idiextifip to species level
based on cultural and morphological charactersritest later in this chapter. Similarlyhe pathogen associated with
collar and root rot symptoms were isolated on PoE&xtrose Agar medium from naturally infectietlia dubia parts
collected from different locations. Two differentnigal pathogens were isolated on Potato Dextross Agedium and
were found belonging thasiodiplodia theobromae and Pythium sp. Among these, Except Farmer plantation (ET)
theobromae was isolated in all the plantations aPygthium sp. was isolated from Eden nursery and TNPL nurgéiythe
isolates of these pathogens were purified and slibred at frequent intervals and used for furttedies. Investigations
on the pathogens infectirld. dubia were identified a§usarium moniliformis, Phoma sp. andRhizoctonia solani as foliar
pathofgens. The pathogen associated with collarraotirot samples were identified hstheobromae and Pythium sp.
similarly, Ojhaet al. (2010) isolated the pathogen from root and stenthefinfectedDalbergia sissoo, the pathogen
responsible for the disease was isolated and famhthsL. theobromae. Kausaret al. (2009) reported the pathogen from
the samples of Shisham on potato dextrose agar (i2élium and identified asusarium solani. Pathak (1987) recorded

L. theobromae from the infected stem piecesDélbergia sissoo.

Cultural and Morphological Characteristics of Pathogens

Fusarium Moniliformis

Leaf spot diseases causedmymoniliformis showed the cultural characteristics of medium dditeolony growth
and attained 9 cm growth in Petri plate within naeys after inoculation. Initially the growth ofloay was white in
colour, margin was smooth in texture and topography medium fluffy. The reverse side of the colaas light brown
in colour, whereas morphological character of mamnidia were long and slender, with tapered apsedls that were
elongated or even whip-like. Basal cells of maanidia were prominent and the length ranged frod63Bum to 20.624
um, foot shaped and elongated micro conidia lengtiged from 6.64&m to 7.250um. Similarly, Sharma and Pandey
(2010) described the cultural charactersFoBarium sp which produce colony white in colour and spdiafa was
moderate. Mirhosseirgt al. (2014) described the morphological character§ushrium sp., were initially white colony
and then turned from orange - yellow to mediumwéth abundant aerial mycelium in Maize ears crdpg®e fungus was

identified asFusarium sp. based on morphological characteristics.
Phoma sp

Leaf blight pathogerviz., Phoma sp. recorded the cultural and morphological charactvhich includes the

colony was slow growing and attained mycelial fghowth on Petri dish in nine days after inoculatiah room
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temperature. Colour of growth is characterized \pidhe green-olive, flocky aerial hyphae of theraycelium with white
edge. The reverse colony was olive grey. Wherealioyn was grey in colour, septate branched, pyangdcolour black
and it produced the spores in concentric circlee TEmgth of the pycnidia was 68.9(6 and breadth was 103.@in. No
variation was observed in the conidial charactérthe isolates obtained from different samples. $hely was proved
with the colony and conidial measurements recotgethis pathogen were found comparable to thoserteg by earlier
workers (Ismaekt al., 2008 and Davidsost al., 2012). The large, aseptate conidia produced’hgma koolunga in
culture are similar to those depicted in publisdedcriptions oMycosphaerella phaseolina. However the size of conidia
of Mycosphaerella phaseolina was 3.5-10 mm is larger than that of the conidiiejdnaset al. (1985) reported the
morphological characters ¢fhoma glomerata which produces conidia are of one celled, hyalaiipsoidal and 3-5 X

1.5-2.5um, colonies on PDA characterized by dense mycei@ivth which is dark green at first and then becobiack.
Rhizoctonia Solani

Colony character oRhizoctonia solani includes the rate of growth on PDA medium and cetepfull growth in
Petri dish in seven DAI. The growth of colony wakite in colour. Initially the mycelium aggregateddaform ball like
structure later it changed brown colour sclerdfize reverse sides were brown in colour. Morpholalgiharacters having
hyaline colorless, septate branched and hyphaechiran at right angle, constriction at the pointlwanching of the
mycelium and presence of a septum near the bragpgbiction No variation was observed in the colony and hyphae
characters of the isolates obtained from all déffersamples. The colony and hyphae measuremertsdeet by this
pathogen were found comparable to those reportéiereavorkers (Palo, 1926 and Gonzalezal., 2011). Hyphae
diameter varies widely both within and among thalates. Bracker and Butler (1963) reported that dbptate are a
prominent feature dR. solani, constriction of branch hyphae at the point of erighd formation of septum at right angle

in the point of origin appear to be stable anchi#é characteristics & solani.
Lasiodiplodia Theobromae

Compared to other pathogens, coloniesLadiodiplodia theobromae showed a fast growth and attained full
growth within five days after inoculation in 9cmadieter Petri plate. Initially the growth was feeatal white in colour.
Later, the colour changed to greyish black andcieny showed a fluffy aerial growth. Aggregatiohgvey coloured
mycelium and production of pycnidia in the centfah® colony were observed eight days after indeuta The reverse
side of the colony was black. The colony characterd conidial measurements recorded.dsiodiplodia theobromae
were found comparable ttatropha curcus (Lathaet al., 2009). Mature conidia, oozing out as a black mass fmature
pycnidia, were oval, 16 - 23x8 - 1in, dark brown, one-septate with longitudinal sioias on the conidial wall. Immature
conidia were hyaline, aseptate and without stmetjovith a similar shape and size to the matures,oRaraphysis was
septate. Gezahgnet al. (2014) observed cultural and morphological charactef Lasiodiplodia theobromae from
Boswellia papyrifera. Colonies obtained from the different isolationoggdures produced white and dense aerial
mycelium, later turning black at the top and greplack on the reverse side of the Petri dish. Aioevn coloured conidia
were single septate, sub ovoid to ellipsoid. Rehretirel. (2012) identified thelL. theobromae from Shisham
(Dalbergia Sssoo Roxb) the mature conidia, oozing out as a black mass fmature pycnidia, were oval, dark-brown,
medially one-septate with longitudinal striationstbe conidial wall. Immature conidia were hyalinsgptate and without

striations, with a similar shape and size to théunegaones.
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Pythium sp

A medium rate of mycelial growth was noticed on PBw&dium and completed full growth in Petri platehivi
six days after inoculation, initially hyaline angrned light brown in colour. Reverse side was bramnvoolour. The color
of the matured colony d®hythium sp was initially hyaline and turned light browndalor. Reverse colour was brown in
colour. Morphological character includes hyalinenfseptate with granular cytoplasm and oosporesHisddies much in
number and sporangia pores length was 7,81 No variation was observed in the conidial chemacof the isolates
obtained from two different locations. The colomgdasporangia pore measurements recorded by thisge were found
comparable to those reported by earlier workerAilanthus triphysa (Paulet al., 2008 and Yan longt al., 2012). Wen
Hsiung et al. (2004) reported thaPythium sukuiense is a new species from undisturbed natural foredthviproduces
sporangia indistinguishable from hyphae and vergplsmogonia and oospores. Oogonia were smooth arrdirtal or
intercalary and attached with a single antheridi@ospores were aplerotic, with an average sizenbf dlum. The
position, shape and size of sporangia, the formatfozoospores, and the position, shape and sizatbEridia, oogonia
and oospores were determined in grass blade culufythium senticosum were isolated from forest soil in Japan
(Waterhouse, 1967). Koffie Clovet al. (2010) observed that the coloniesRythium produced white aerial mycelium on
Potato Dextrose Agar Medium. The mycelium was Imgaland non-septate was length between 20W28sizes of

sporangia varied from 20-36n, oospores some time reaching4f in PapayaQarica papaya).
Growth on Different Solid and Liquid Medium

The effect of growth of foliar and soil borne pageos ofMelia dubia was tested unden vitro condition Soil
borne pathogens df. theobromae and Pythium sp recorded the maximum colony growth of 90 mm lintkee three
different medium tested. Among the foliar pathogénsarium moniliformis recorded maximum colony growth of 85 mm
in PDA medium followed by Oat Meal Agar medium, 8arly the Phoma sp. andRhizoctonia solani were also recorded
a maximum growth in PDA medium (84 mm and 88 mnpeesvely) (Table 1). Similarly, Suleimaaal. (2011) reported
that Potato Dextrose Agar (PDA) was found to belibst medium in terms of mycelial extension, mytediensity and
sporangia production compared to Malt extract amdp@ck-Dox agar in Cowpea. Latétaal. (2013) reported that among
the growth media tested Potato Dextrose Agar suppdhe highest mycelial growth (8.96) followed Bgtato Sucrose
Agar and Corn Meal Agar fdr. theobromae in Jatropha curcus. The growth characters df. oxysporum f. sp. gerberae
studied on different solid media indicated that ¢lhewth was maximum on Oat meal agar followed bghRids’s agar,

Czapek’s Dox agar and Potato Dextrose agar sughoréximum growth of fungal colony (Kishore and ark 2008).

Among the different liquid media tested, potato tdese medium recorded the highest mycelial dry hewf
3.567 g forL. theobromae followed by oat meal agar medium (3.102 g) and msitact medium (2.972 glphythium sp
recorded least mycelial dry weight of 0.968 g, @.85and 0.938 g in PDA, oat meal agar and maltaektmedium
respectively. In the case of foliar pathogens,nfaimum mycelial dry weight was recorded in all theee medium tested
for Phoma sp. (Table 2). Sharmet al. (2002) also reported that Potato Dextrose Agar best for the growth of
Metarhizium isolates. Potato Dextrose Agar mediuas ¥ound to be suitable for the growthFafsarium pallidoroseumin
Aphis craccivora (Hareendranatlet al., 1986). Guptaet al. (2010) reported that liquid Malt extract broth reded 1.385
mg of mycelia dry weight foFusarium oxysporumand 1.491 mg foF. solani in Psidium guajava.
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FIGURES AND TABLES

Table 1: Growth Characters of Pathogens Infectingv. Dubia on Solid Media

Mycelial Growth (mm)*
S. No Pathogens Potato Dextrose | Oat Meal Agar | Malt Extract Agar
Agar Medium Medium Medium
1 Lasiodiplodia theobromae (972%?) (972?5% (972?5%
. 90.00 90.00 90.00
2 Pythium sp. (71.61) (71.61) (71.61)
3 Fusarium moniliformis 85.00 82.00 76.50
(67.24) (64.92) (61.02)
4 Phomma sp 84.00 66.50 68.00
' (66.45) (54.65) (55.57)
5 Rhizoctonia solani 88.00 84.00 73.00
(69.44) (66.45) (58.71)

* Values are mean of three replicatits
In a column, means followed by a common lettesinot significantly different at 5% level by DMRT
Values in parentheses are arcsine transformed kees

Table 2: Growth Characters of Pathogens Infectindv. Dubia on Liquid Media

Mycelial dry weight(g)*
S. No Pathogens Potato Dextrose Oat Meal Malt Extract
Agar Medium Agar Medium | Agar Medium

1 Lasiodiplodia theobromae 3.567 3.102 2.972

' (10.872) (10.018) (9.886)
5 Pythium sp 0.968 0.862 0.938

' ) (4.877) (4.421) (4.557)
3 Fusarium moniliformis 1.022 1.120 1.043

' (5.194) (5.636) (5.294)
4 Phoma sp 2572 2.134 1.972

' ' (9.074) (8.300) (7.957)
5 Rhizoctonia solani 1.460 1.240 0.980

' (6.717) (6.061) (4.955)

* Values are mean of three rephtions
In a column, means followed by a common et is not significantly different at 5% level by DMRT
Values in parentheses are arcsine transforrdesalues
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