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Abstract

Tannia (Xanthosoma sagittifolium (L.) Schott), a backyard tuber crop and a low subsistence staple
food, is now an important commercial crop in Sri Lanka. It is a shade loving crop relatively free from
pest problems. However, corm rot (leaf yellowing) disease caused by Rhizoctonia spp. is one of the
major constraints in the profitable cultivation of the crop. At present this disease has reached an
epidemic level in most of the tannia cultivated areas. The main symptoms of the disease are yellowing
of leaves, stunted plant growth and rotting of tubers. Experiments were conducted at Horticultural
Crops Research and Development Institute (HORDI), Gannoruwa for three consecutive seasons (2006-
2009) for the management of soil borne disease, corm rot (leaf yellowing) in tannia. Four cultural
practices (planting on ridges, pits, flat land and intercropping with maize) and three soil treatments
with Trichoderma (at the time of planting, one and two months after planting) were evaluated. The
disease incidence was very low in soils treated with Trichoderma based biocontrol agent. The results
revealed that soil treatment with Trichoderma gave significantly higher yields (13.5 t ha*) and mean
number of cormels per plant and mean cormel weight. Therefore, Trichoderma based biocontrol agent
was found to be effective for the management of soil borne diseases like corm rot and getting higher
productivity.
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Introduction

Tannia, locally known as Kiri ala (Xanthosoma
sagittifolium (L.) Schott) belonging to the family Araceae,
is believed to have originated in Tropical America
(Purseglove,1972). Tannia has been cultivated since
ancient times in South America and West Indies. It has
become widespread in the tropics in the mid nineteenth
century (Leslie Cobley, 1976). The young leaves are used
as vegetables and the corms are more nutritious than
taro (Colocasia). Currently it is a major horticultural
export commodity, which is second to the export of

cassava, among root and tuber crops. Tannia is grown as

a large scale commercial crop in open lands and in
marginal rice lands in the dry and intermediate zones
with irrigation, in lands with fluctuating water table and
irregular sloppy lands in the wet zone. It is a viable
intercrop to increase the land use efficiency and cropping
intensity in coconut and banana plantations in the wet
and intermediate zones. In addition, cultivation is made
in newly cleared lands on a fairly large scale in Moneragala
and Badulla districts of Sri Lanka.

Corm rot (leaf yellowing) disease is one of the major
constraints in the profitable cultivation of tannia. In the
recent past, tannia production in Kandy, Kegalle, Galle,
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Gampaha, Kurunegala and Colombo in Sri Lanka areas
suffered heavily due to the incidence of corm rot. At
present this disease has reached epidemic level in most
of the areas, which causes significant reduction of yield
in tannia. The crop requires well-drained soil and does
not tolerate permanent water logging (Hernando
Bermejo and Leon, 1994). The disease tends to occur
in fields with poor drainage, where water accumulates
in the field or on the lower sections of gentle slopes and
causes heavy damage (Nzietchueng, 1984). The main
symptoms observed in the infected plants are poor plant
growth, yellowing at the margin of the leaves and finally
drying of the entire leaf and rotting of the corm (Fig.1).
Isolation of causal organisms was done from diseased
tannia plants obtained from different locations. The
isolates of fungi were identified by comparison of their
colony characters and morphology on potato dextrose
agar (PDA) and corn meal agar (CMA) with published
data. The causal agents of this disease were identified as
Rhizoctonia solani, Fusarium oxysporum and Pythium
species in the Pathology Division, HORDI, Gannoruwa.
Among these Rhizoctonia solani was commonly isolated
from rotten corms collected from all locations (Anon.,
2003). The control measures recommended were use
of disease free planting material, crop rotation with non
host crops like sweet potato, cassava and maize and
dipping planting materials in fungicides like Homai WP
18g 10 1" or Thiram 80 WP 50g 10 I"' for 15-30 min
before planting. However, significant reduction of the
disease could not be achieved by fungicide treatments
under field conditions. Parasitic activity of members of
the genus Trichoderma to fungal pathogens such as
Rhizoctonia solani, Pythium and Fusarium species has
been reported by earlier researchers (Hornby, 1990;

Fig.1. Leaf yellowing symptoms of affected plant

Shalini-Verma and Dohroo, 2003; El-Mohamedy and
El-Mougy, 2009; Ruano-Rosa and Lopez-Herrera, 2009;
Saddiq, 2009) in several crops. Hence attempts were
made at HORDI, Gannoruwa to identify suitable
Trichoderma based biocontrol agents for managing corm
rot (leaf yellowing) of tannia. Therefore, the objective
of the present study was to test the effect of Trichoderma
based biocontrol agent conjoint to manage corm rot

disease and thereby increase the yield.

Materials and Methods
Site description

An experiment was conducted at Horticultural Crops
Research and Development Institute (HORDI),
Gannoruwa for three consecutive seasons during October
- June in 2006-2009. This area is in mid country wet
zone of Sri Lanka. The annual rainfall in this region ranges
from 2000 to 3000 mm. The average temperature ranges
from 20°C to 28°C. The day time relative humidity
generally ranges from 55% to 80% whereas night time
ranges from 75% to 85 %. The soil type of the
experimental site is reddish brown latosols (Panabokke,
1967). The soil is moderately fine textured and slightly
acidic. The initial pH of the soil was 5.2, organic C
content 1.83% available N 0.32% available P 2.1 mg kg
""and availabe K 13.81 mg kg™'. Base saturation was 20-
30%. Cation exchange capacity was 12-20 meq 100 g’l.
Moderately high responses to N, P and K fertilizers could
be obtained in this soil. It was also fairly well supplied
with Ca and Mg.

Culturing of Trichoderma harzianum

A saw dust based carrier medium was developed by
HORDI Scientists and used for bulk production. Saw
dust filled polypropylene bags were autoclaved at 121°C
for 20 min under 15 Psi (Fig. 2) . Trichoderma harzianum
isolates (HORDI 1) cultured on PDA were incubated at
room temperature (25-28°C) for two weeks until well
sporulated. Conidial suspensions (107 conidia ml™ water)
were prepared from culture plates of Trichoderma
isolates. Ten ml of conidial suspension was added to the
carrier material of the bags under aseptic condition and
incubated for 3-4 weeks in room temperature.

Design, test variety and treatments

Field experiments were conducted consecutively for
three years during October to June in 2006-2009 in an
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Fig. 2. Trichoderma inoculum bag

area infected with corm rot fungi, wherein the crop was
grown in an open land. The experiment was laid out in
randomised block design with five treatments and three
replications. The recommended variety Rathu iri Kiri
ala— Isuru, which is moderately susceptible to the disease,
was the test variety. Healthy tannia suckers with 4-5 leaves
were transplanted in 4.5 x 4.5 m”plots at a plant spacing
of 90 x 90 cm. Irrigation was done once in 3 or 4 days.
Two or three weedings were carried out during each
season. Cattle manure (@ 10 tha!' was applied two weeks
before planting. Chemical fertilizers were applied
according to the recommendation of Department of
Agriculture to supply NPK @ 15:55:35 kg ha™! as basal
dressing. At 1.5-2 months and 3-3.5 months, N @ 30
kgha "' and K @ 35 kg ha™' were applied as top dressing.
At 5.5-6.5 months, K (@ 25 kg ha' was applied as top
dressing. Treatments comprised four cultural practices
(planting on ridges, pits, flat land and intercropping with
maize) and soil treatment with Trichoderma in pits (at
the time of planting, one and two months after planting).
In pit method, pits of size 45 cm’ were made. In plots

Table1. Effect of treatments on growth parameters of tannia

intercropped with maize, two rows of maize (spacing 90
x 45 cm) were planted between three rows of tannia.
Saw dust based Trichoderma inoculum was incorporated
into the soil two weeks before planting (500 g m™ bag™)
and then re-inoculated again into the soil one and two
months after planting. The average spore concentration
in Trichoderma bags was around 10° spores g of
inoculum. The disease development was observed during
crop growth and percentage of disease incidence was
recorded. The crop was rainfed with supplementary
irrigation. The causal agents of corm rot were identified
as Rhizoctonia solani, Fusarium oxysporumand Pythium
species in the laboratory of Pathology Division, HORDI.
Harvesting was done 8-9 months after planting. The
mean plant height, number of leaves per plant, leaf length
and leaf breadth were recorded. The cormel yield,
number of cormels per plant, cormel weight per plant,
cormel length and cormel girth were recorded. The data
were analyzed by ANOVA and mean separation were
done by Duncan’s Multiple Range Test. SAS software
programme was used for the analysis of data.

Results and Discussion

The effect of treatments on growth parameters of tannia
is given in Table 1. The pit method, method of
intercropping with maize and soil treated with
Trichoderma produced taller plants. Leaf production was
also high in the pit method and under Trichoderma
treatment. The plant growth was poor when planted on
ridges and flat land. Therefore planting the tannia plants
on ridges and flat land were not suitable for crop growth.
Generally leaf length/breadth ratio of more than one is
an indicator of good growth. This was observed in all
the treatments, except, for ridge planting.

The mean disease incidence and cormel yield of different
treatments are given in Table 2.

Treatment Plant Number of Leaf Leaf Leaf length /
height (cm)  leaves per plant length (cm) breadth (cm)  breadth ratio
Pit 68.1° 5.0° 33.2° 30.8° 1.07
Planting on ridges 61.1° 4.2b 28.7¢ 29.8° 0.96
Intercropping with maize 71.5° 4.4° 33.8° 30.9° 1.09
Soil treatment with
Trichoderma 66.3" 5.1° 31.7° 30.1° 1.05
Flat land 63.8" 4.5® 32.1% 30.6° 1.04
CD (0.05) 5.5 0.5 1.8 0.7

Values with the same superscript in a coloumn are not significantly different
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Table 2. Effect of treatments on disease incidence and cormel yield of tannia

Treatment Disease incidence (%) Tuber yield (t ha')
2006-2007 2007-2008 2008-2009  Mean  2006-2007 2007-2008 2008-2009  Mean

Pit 60 55 55 56.7 10.5® 8.7" 8.5 9.2

Planting on ridges 60 55 50 55.0 7.1¢ 6.5" 7.0¢ 6.9

Intercropping

with maize 55 30 20 35.0 10.3%¢ 9.5% 11.1° 10.3

Soil treatment with

Trichoderma 50 20 10 26.7 11.7% 13.4* 15.4* 13.5

Flat land 60 55 55 56.7 8.3 7.6 7.3¢ 7.7

CD (0.05) 3.19 3.42 3.84

Values with the same superscript in a coloumn are not significantly different

The results revealed that in the first season the disease
incidence was similar in all the treatments (Table 2).
However, in the consecutive seasons drastic reduction
in the incidence of disease was observed in the
Irichoderma incorporated treatment. The disease
incidence was reduced to 20% in the second year and
10% in the third year in soil treated with Trichoderma.
The highest yield was obtained from the Trichoderma
incorporated treatment in all the three years. In the first
year, the yield obtained from the Trichoderma
incorporated treatment was on par with the treatments
such as intercropping with maize and planting in pits. In
the subsequent years, soil treatment with Trichoderma

proved significantly superior (Figs. 3 and 4).

Reduction in disease incidence and yield enhancement
due to Trichoderma based biocontrol agent had been
successfully reported by several workers. Pieta and

Fig.3. Cormels of affected plants

Pastuch (2009) reported the protective effect of the
microbiological material Trichoderma harzianum G 220
and Gliocladium fimbriatum S 151 and their post-culture
liquids against soil borne pathogenic fungi such as
Alternaria alternata, Botrytis cinerea, Fusarium solani,
Pythium irregulare, Rhizoctonia solani and Sclerotinia
sclerotiorum. They found that the use of biocontrol
agents improved the emergence, health and yield of pea
plants. Sallam et al. (2008) reported that in greenhouse
and field experiments, soil treatment with a powder
formulation of Trichoderma spp. two weeks before
planting or at the time of planting reduced significantly
the incidence of damping-off and wilt diseases caused
by Rhizoctonia solani and Fusarium oxysporum on Giza
3 bean cultivar. The formulation of Trichodermanot only
suppressed both damping-off and wilt diseases but also

enhanced green pod yield of bean plants compared to

g e

e e

Fig.4. A plant with high yield in Trichoderma incorporated

treatment
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the infected control.

Juber and Hassoun (2008) evaluated the effect of biological control
agents, namely Trichoderma harzianum and Bacillus subtilis against
potato stem canker disease caused by Rhizoctonia solani AG3 isolate
RS6. The disease incidence and severity was lower and yield higher in
the biocontrol treatment.

Tannia intercropping with maize also showed reduction in disease
incidence (up to 20% in the third year) and higher yield in consecutive
seasons. Planting on ridges and flat bed were not effective to control
the disease or enhancing the yield. The establishment rate, crop growth,

corm size and weight were poor when the crop was planted on ridges.

Greater cormel yield was observed in the Trichodermabased biocontrol
agent application due to favourable effects on yield attributes viz.,
number of cormels per plant, cormel girth and cormel weight (Table
3). The cormels in this treatment had greater girth than length, which
is a preferred character to obtain the correct cormel shape (flask shape)
for export market. Though the cormel number was significantly higher
due to planting on ridges, cormel length, cormel girth and cormel
weight were low in this treatment. Soil incorporation of Trichoderma
harzanium significantly increased tannia yield due to the control of
corm rot and improvement of growth parameters.

Table 3. Effect of treatments on yield attributes of tannia

Treatment Mean Mean Mean Mean

number of cormel cormel cormel
cormels weight length girth

per plant (9] (cm) (cm)

Pit 8.7 120.4* 16.6 16.7

Planting on ridges 9.9* 70.5¢ 13.1 15.8

Intercropping

with maize 8.8 116.2° 16.1 16.4

Soil treatment with

Trichoderma 10.7* 118.6° 16.0 17.9

Flat land 7.8% 108.3" 16.3 16.3

CD (0.05) 1.6 9.5

Values with the same superscript in a coloumn are not significantly different

Conclusion

Incorporation of Trichoderma harzianum into the soil and intercropping
with maize can be successfully practiced to manage corm rot and
enhance yie]d in tannia.

References

Anon. 2003. Seasonal Report. Horticultural Crops Research and Development
Institute, Gannoruwa, Peradeniya, Sri Lanka.

El-Mohamedy, R.S.R. and El-Mougy, N.S. 2009. Occurrence of Pythium rot of
Chinese cabbage in Egypt and its biocontrol measures. J. Plant Prot. Res.,
49(3): 309-318.

Herndndo Bermejo, J.E. and Leén, J. 1994.
Neglected Crops: 1492 from a Different
Perspective. Plant Production and Protection

Series No. 26. FAO, Rome, Italy. pp. 253-258.

Hornby, D. 1990. Biological Control of Soil Borne
Plant Pathogens. CAB International,
Wallingford. 463 p.

Juber, K.S. and Hassoun, I. K. 2008. Evaluation
of the efficiency of some resistance-inducing
chemicals and biocontrol agents in controlling
potato stem canker disease under glasshouse
and field conditions. Arab J. Plant Prot.,
26(1): 50-57.

Leslie, S. Cobley. 1976. An Introduction to the
Botany of Tropical Crops. Longman, London
pp- 119-123.

Nzietchueng, S. 1984. Proceedings of the Sixth
Symposium of the International Society for
Tropical Root Crops. Lima, Peru. pp.173-188.

Panabokke, C.R.1967. The Soils of Ceylon and
Use of Fertilizer. Metro Printers Ltd.,
Colombo, Sri Lanka. 151p.

Pieta, D. and Pastucha, A. 2009. The effectiveness
of antagonistic fungi and their post-culture
liquids in pea (Pisum sativum L.) protection
against diseases. Acta Scientiarum Polonorum
Hortorum Cultus., 8(1): 13-25.

Purseglove, J.W.1972. Tropical Crops
Monocotyledons. Longman, London,
pp. 97-102.

Ruano-Rosa, D. and Lopez-Herrera, C. J. 2009.
Evaluation of Trichoderma spp. as biocontrol
agents against avocado white root rot. Biol.

Control, 51(1): 66-71.

Saddiq, A.A.N. 2009. Suppression of Rhizoctonia
solani damping off of squash (Cucurbita
moschata) by seed treatment with plant wastes
and soil amendment with Trichoderma
harzianum. Int. J. Agric. Environment
Biotech., 2(3): 294-298.

Sallam, N.M.A., Abo Elyousr, K.A.M. and
Hassan,. M.A.E. 2008.
Trichoderma species as biocontrol agents for

Evaluation of

damping off and wilt diseases of Phaseolus
vulgaris L. and efficacy of suggested formula.
Egyptian J. Phytopath., 36(1): 81-93.

N.P. 2003.

Comparative efficacy of biocontrol agents

Shalini-Verma and Dohroo,

against Fusarium wilt of pea. Integrated Plant
Disease Management Challenging Problems in
Horticultural and Forest Pathology, 14-15
November 2003, Solan, India, pp. 93-99.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AGOldFace-Outline
    /Avenir-Black
    /Avenir-BlackOblique
    /Avenir-Heavy
    /Avenir-HeavyOblique
    /Avenir-Medium
    /Avenir-MediumOblique
    /Avenir-Oblique
    /Avenir-Roman
    /BakerSignet
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothic-Light
    /BermudaLP-Squiggle
    /Birch
    /Chaparral-Display
    /ConduitOSITC-BlackItalic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Cutout
    /DV-Aakash-Bold
    /DV-Aakash-BoldItalic
    /DV-AakashExBold
    /DV-AakashExBoldItalic
    /DV-Dhruv-Bold
    /DV-Dhruv-BoldItalic
    /DV-Dhruv-Italic
    /DV-Dhruv-Normal
    /DV-Natraj-Bold
    /DV-Natraj-BoldItalic
    /DV-NatrajExBold
    /DV-NatrajExBoldItalic
    /DV-Natraj-Italic
    /DV-NatrajMedium
    /DV-NatrajMediumItalic
    /DV-Natraj-Normal
    /DV-SurekhEN-Bold
    /DV-SurekhEN-BoldItalic
    /DV-SurekhEN-Italic
    /DV-SurekhEN-Normal
    /Galliard-Bold
    /Galliard-BoldItalic
    /Galliard-Italic
    /GalliardITCbyBT-Roman
    /Galliard-Roman
    /Ganga-CH-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Giddyup
    /Goudy
    /GreymantleMVB
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /HelveticaInserat-Roman
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Oblique
    /ISFOC-Border-10
    /ISFOC-Border-11
    /ISFOC-Border-9
    /ISFOC-BR1
    /ISFOC-BR2
    /ISFOC-BR3
    /ISFOC-BR4
    /ISFOC-BR5
    /ISFOC-BR6
    /ISFOC-BR7
    /ISFOC-BR8
    /Khaki-Two
    /ML1-Ambili-Bold
    /ML1-Ambili-BoldItalic
    /ML1-Ambili-Italic
    /ML1-Ambili-Normal
    /ML1-Aswathi-Bold
    /ML1-Aswathi-BoldItalic
    /ML1-Aswathi-Italic
    /ML1-Aswathi-Normal
    /ML1-Indulekha-Bold
    /ML1-Indulekha-BoldItalic
    /ML1-Indulekha-Italic
    /ML1-Indulekha-Normal
    /ML1-Karthika-Bold
    /ML1-Karthika-BoldItalic
    /ML1-Karthika-Italic
    /ML1-Karthika-Normal
    /ML1-Revathi-Bold
    /ML1-Revathi-BoldItalic
    /ML1-Revathi-Italic
    /ML1-Revathi-Normal
    /ML-Aathira-Bold
    /ML-Aathira-BoldItalic
    /ML-Aathira-Italic
    /ML-Aathira-Normal
    /ML-Ambili-Bold
    /ML-Ambili-BoldItalic
    /ML-Ambili-Italic
    /ML-Ambili-Normal
    /ML-Anakha-Bold
    /ML-Anakha-BoldItalic
    /ML-Anjali-Bold
    /ML-Anjali-BoldItalic
    /ML-Aparna-Bold
    /ML-Aparna-BoldItalic
    /ML-Ashtamudi-Bold
    /ML-Ashtamudi-BoldItalic
    /ML-AshtamudiExBold-Italic
    /ML-AshtamudiExBold-Normal
    /ML-Ashtamudi-Italic
    /ML-Ashtamudi-Normal
    /ML-Aswathi-Bold
    /ML-Aswathi-BoldItalic
    /ML-Aswathi-Italic
    /ML-Aswathi-Normal
    /ML-Atchu-Bold
    /ML-Atchu-BoldItalic
    /ML-Atchu-Italic
    /ML-Atchu-Normal
    /ML-AyilyamBold-Italic
    /ML-AyilyamBold-Normal
    /ML-BeckalBold-Italic
    /ML-BeckalBold-Normal
    /ML-Bhavana-Bold
    /ML-Bhavana-BoldItalic
    /ML-Bhavana-Italic
    /ML-Bhavana-Normal
    /ML-Chandrika-Bold
    /ML-Chandrika-BoldItalic
    /ML-Chandrika-Italic
    /ML-Chandrika-Normal
    /ML-Chithira-Bold
    /ML-ChithiraHeavy-Bold
    /ML-ChithiraHeavy-BoldItalic
    /ML-Chithira-Normal
    /ML-Devika-Bold
    /ML-Devika-BoldItalic
    /ML-Gauri-Bold
    /ML-Gauri-BoldItalic
    /ML-GauriHeavy-Italic
    /ML-GauriHeavy-Normal
    /ML-Geethika-Bold
    /ML-Geethika-BoldItalic
    /ML-Gopika-Bold
    /ML-Gopika-BoldItalic
    /ML-Gopika-Italic
    /ML-Gopika-Normal
    /ML-Guruvayur-Bold
    /ML-Guruvayur-BoldItalic
    /ML-Indulekha-Bold
    /ML-Indulekha-BoldItalic
    /ML-IndulekhaHeavy-Bold
    /ML-IndulekhaHeavy-BoldItalic
    /ML-Indulekha-Italic
    /ML-Indulekha-Normal
    /ML-Jaya-Bold
    /ML-Jaya-BoldItalic
    /ML-Jaya-Italic
    /ML-Jaya-Normal
    /ML-Jyothy-Bold
    /ML-Jyothy-BoldItalic
    /ML-Jyothy-Italic
    /ML-Jyothy-Normal
    /ML-Jyotsna-Bold
    /ML-Jyotsna-BoldItalic
    /ML-Kala-Bold
    /ML-Kala-BoldItalic
    /ML-Kamini-Normal
    /ML-Kanika-Bold
    /ML-Kanika-BoldItalic
    /ML-Kanika-Italic
    /ML-Kanika-Normal
    /ML-Karthika-Bold
    /ML-Karthika-BoldItalic
    /ML-Karthika-Italic
    /ML-Karthika-Normal
    /ML-Kaumudi-Bold
    /ML-Kaumudi-BoldItalic
    /ML-Kaumudi-Italic
    /ML-Kaumudi-Normal
    /ML-Keerthi-Bold
    /ML-Keerthi-BoldItalic
    /ML-Leela-Bold
    /ML-Leela-BoldItalic
    /ML-LeelaHeavy-Italic
    /ML-LeelaHeavy-Normal
    /ML-Leela-Italic
    /ML-Leela-Normal
    /ML-MadhaviExBold-Italic
    /ML-MadhaviExBold-Normal
    /ML-Madhu-Bold
    /ML-Madhu-BoldItalic
    /ML-Madhu-Italic
    /ML-Madhu-Normal
    /ML-Malavika-Bold
    /ML-Malavika-BoldItalic
    /ML-Malavika-Italic
    /ML-Malavika-Normal
    /ML-MangalaExBold-Italic
    /ML-MangalaExBold-Normal
    /ML-Mayoori-Bold
    /ML-Mayoori-BoldItalic
    /ML-Mohini-Bold
    /ML-Mohini-BoldItalic
    /ML-Mohini-Italic
    /ML-Mohini-Normal
    /ML-Nalini-Bold
    /ML-Nalini-BoldItalic
    /ML-Nalini-Italic
    /ML-Nalini-Normal
    /ML-Nandini-Bold
    /ML-Nandini-BoldItalic
    /ML-Nandini-Italic
    /ML-Nandini-Normal
    /ML-Nanditha-Bold
    /ML-Nanditha-Italic
    /ML-Nanditha-Normal
    /ML-NarmadaExBold-Italic
    /ML-NarmadaExBold-Normal
    /ML-Nila-Bold
    /ML-Nila-BoldItalic
    /ML-Onam-Bold
    /ML-Onam-BoldItalic
    /ML-Periyar-Bold
    /ML-Periyar-BoldItalic
    /ML-Periyar-Italic
    /ML-Periyar-Normal
    /ML-Pooram-Bold
    /ML-Pooram-BoldItalic
    /ML-Pooram-Italic
    /ML-Pooram-Normal
    /ML-Poornima-Bold
    /ML-Poornima-Normal
    /ML-Rachana-Bold
    /ML-Rachana-BoldItalic
    /ML-Rachana-Normal
    /ML-Ravivarma-Bold
    /ML-Ravivarma-BoldItalic
    /ML-Ravivarma-Italic
    /ML-Ravivarma-Normal
    /ML-Revathi-Bold
    /ML-Revathi-BoldItalic
    /ML-Revathi-Italic
    /ML-Revathi-Normal
    /ML-Rohini-Bold
    /ML-Rohini-BoldItalic
    /ML-Sabari-Bold
    /ML-Sabari-BoldItalic
    /ML-Sankara-Bold
    /ML-Sankara-BoldItalic
    /ML-Sarada-Bold
    /ML-Sarada-Normal
    /ML-Sruthy-Bold
    /ML-Sruthy-BoldItalic
    /ML-Sruthy-Italic
    /ML-Sruthy-Normal
    /ML-Sugatha-Bold
    /ML-Sugatha-BoldItalic
    /ML-Suparna-Bold
    /ML-Suparna-BoldItalic
    /ML-Surya-Bold
    /ML-Surya-Normal
    /ML-SwathyBold-Italic
    /ML-SwathyBold-Normal
    /ML-Thakazhi-Bold
    /ML-Theyyam-Bold
    /ML-Theyyam-BoldItalic
    /ML-Theyyam-Italic
    /ML-Theyyam-Normal
    /ML-Thiruvathira-Bold
    /ML-Thiruvathira-BoldItalic
    /ML-Thiruvathira-Italic
    /ML-Thiruvathira-Normal
    /ML-Thunchan-Bold
    /ML-Thunchan-BoldItalic
    /ML-Thunchan-Italic
    /ML-Thunchan-Normal
    /ML-Vaisali-Bold
    /ML-Vaisali-BoldItalic
    /ML-Varsha-Bold
    /ML-Varsha-BoldItalic
    /ML-Varsha-Italic
    /ML-Varsha-Normal
    /ML-VeenaHeavy-Italic
    /ML-VeenaHeavy-Normal
    /ML-Vinay-Bold
    /ML-Vinay-Normal
    /ML-Visakham-Bold
    /ML-Visakham-BoldItalic
    /ML-Visakham-Italic
    /ML-Visakham-Normal
    /ML-Vishu-Bold
    /ML-Vishu-BoldItalic
    /ML-Vishu-Italic
    /ML-Vishu-Normal
    /ML-Yashasri-Bold
    /ML-Yashasri-BoldItalic
    /Mojo
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-Condensed
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Myriad-Tilt
    /Nyx
    /OCRA-Alternate
    /Ouch
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /Palatino-Roman
    /Pompeia-Inline
    /Postino-Italic
    /Shelley-AllegroScript
    /Shuriken-Boy
    /SpumoniLP
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /SY10-Sports
    /SY11-Swastik
    /SY12-Zodiac
    /SY13-Zodiac
    /SY14-Zodiac
    /SY15-Zodiac
    /SY16-Zodiac
    /SY17-NationalHeroes
    /SY18-Vivah
    /SY19-Patterns
    /SY1-Birds
    /SY20-Zodiac
    /SY21-Zodiac
    /SY23-Zodiac
    /SY24-Zodiac
    /SY25-Election
    /SY26-Variety
    /SY27-Vehicles
    /SY28-IndianDances
    /SY29-Kitchen
    /SY2-Dance
    /SY30-Jain
    /SY31-Mudras
    /SY32-Music
    /SY3-Ganesh
    /SY4-Ganesh
    /SY5-Gods
    /SY6-Info
    /SY7-Lamps
    /SY8-Sports
    /SY9-Sports
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /TM-Avvai-Bold
    /TM-Avvai-BoldItalic
    /TM-Avvai-Italic
    /TM-Avvai-Normal
    /VAGRoundedBT-Regular
    /VAGRoundedLt-Normal
    /WoodtypeOrnaments-One
    /ZapfDingbats
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


