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Integrated Nutrient Management Improves Yield
and Quality in Elephant Foot Yam

Elephant foot yam (Amorphophallus paeoniifolius
(Dennst.) Nicolson) is a robust herbaceous plant, with
an erect, solitary long pseudostem bearing a tripartite
leaf at the top and the underground corm is large and
globulose. The crop can tolerate temporary flooding,
but continuous waterlogging causes corm rot. It is
believed to be a native of South-East Asia and is
indigenous to tropical Asia and Africa. It is considered
as a famine food in the Pacific Islands. It is becoming
very much popular in different parts of India due to its
palatability and better cooking quality. In India, it is
cultivated as a food crop in Andhra Pradesh, Bihar,
Odisha, West Bengal, Gujarat, Kerala, Tamil Nadu,
Maharashtra, Uttar Pradesh and Jharkhand
(Nedunchezhiyan and Byju, 2005), whereas in northern
and eastern states, wild, local cultivars are generally
grown for making pickles. It has several medicinal
properties and found to be effective in the treatment of
piles, dysentery, asthma, swelling of lungs, vomiting and
gastrointestinal disorders (Raghu et al., 1999). There is
ample scope for its adoption as a cash crop due to its
high production potential and popularity as a vegetable
(Srinivas and Ramanathan, 2005). In addition, it is used
in pharmaceutical preparations, especially in ayurvedic
medicines. The crop is vegetatively propagated by corms.

It is a remunerative crop which has high dry matter
production capability per unit area than most of the other
vegetables. Several factors affect the growth and yield of
elephant foot yam (Ravi et al., 2011; Suja et al., 2012).
It has been repeatedly confirmed that continuous sole
and imbalanced use of chemical fertilizers leads to
deterioration of the soil health and ecological imbalance
due to decrease in the nutrient uptake efficiency
(Saravaiya et al., 2010). In this way it might eventually
result in stagnation or plateauing of crop yield and threat
to environmental safety (Virmani, 1994). The integrated
nutrient supply includes the use of chemical fertilizers,
organic sources like farmyard manure, crop residues and
biofertilizers. This helps in bridging the existing gap
between nutrient removal and addition ensuring

balanced nutrient management, which will eventually
result in better nutrient response and higher crop
productivity of desired quality (Singh and Kalloo, 2000).
An integrated nutrient management strategy recognizes
that soils are the storehouse of most of the plant nutrients
essential for plant growth and that the way in which
nutrients are managed will have a major impact on plant
growth, soil fertility and sustainability (Jansen, 1993).
Hence, the objective of the present study was to find out
the effect of integrated nutrient management on growth
and yield characters of elephant foot yam.

A field experiment was conducted at the Horticultural
College and Research Institute, Tamil Nadu Agricultural
University, Coimbatore, during July-February in 2006-
2007. The soil of experimental site is sandy clay loam.
The soil was slightly alkaline with pH 7.96 and electrical
conductivity (EC) 1.92 dS m-1. The organic C, available
N, P and K contents were 0.40% (low), 130 kg ha-1(low)

,
20 kg ha-1 (medium) and 660 kg ha-1 (high), respectively.
The weather parameters during the crop growth period
was: temperature 23-32oC, relative humidity 66.5% and
rainfall 38 cm. The test variety was “Gajendra”. The
experiment was laid out in randomized block design with
10 treatments and three replications. Corms of 500 g
size were planted at a spacing of 60 x 60 cm. Farmyard
manure was applied @25 t ha-1 as basal dose. The following
were the treatments tested:

T
1 
: 50% recommended dose of fertilizers (RDF) (as

inorganic) + 25% RDF (as organic) + phosphorus
solubilizing bacteria (PSB) @ 5 kg ha-1 +
Azospirillum @ 5 kg ha-1

T
2 
: 50% RDF (as inorganic) + 25% RDF (as organic)

+ arbuscular mycorrhizal fungi (AMF) @ 5 kg ha-1

+ Azospirillum @5 kg ha-1

T
3 
: 75% RDF (as inorganic) + 25% RDF (as organic)

+ PSB @ 5 kg ha-1+ Azospirillum @ 5 kg ha-1

T
4 
: 75% RDF (as inorganic) + 25% RDF (as organic)

+ AMF @ 5 kg ha-1+ Azospirillum @ 5 kg ha-1
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T
5 
: 75% RDF (as inorganic) + 25% RDF (as organic)

+ Pseudomonas @ 5 kg ha-1+ Trichoderma @ 5
kg ha-1

T
6 
: 50% RDF (as inorganic) + 25% RDF (as organic)

T
7 
: 75% RDF (as inorganic) + 25% RDF (as organic)

T
8 
: 75% RDF (as inorganic)

T
9 
: 100% RDF (as inorganic) ie., NPK @ 80:40:100

kg ha-1

T
10 

: Absolute control

Observations on growth, yield and quality were taken.
The data were analyzed statistically and critical difference
values were computed for comparison and interpretation
of data (Panse and Sukhatme, 1978).

The effect of INM practices on yield and quality of
elephant foot yam is given in Table 1. Significantly, tallest
plants (65.27 cm) were observed in T

9
 (100% RDF (as

inorganic) ie., NPK @ 80:40:100 kg ha-1 followed by
T

3
 (application of 75% RDF (as inorganic) + 25% RDF

(as organic) + PSB @ 5 kg ha-1 + Azospirillum @ 5 kg
ha-1 (57.15 cm).

Maximum canopy spread in the East-West (E-W) (52.26
cm) and North-South (N-S) (46.63 cm) directions was

observed under recommended dose of nutrients (NPK
@ 80:40:100 kg ha-1) through inorganic source. The
highest corm yield (53.47 t ha-1) was obtained in T

4

(application of 75% RDF (as inorganic) + 25% RDF
(as organic) + AMF @ 5 kg ha-1 + Azospirillum @ 5
kg ha-1) which was on par with T

3
 (75% RDF (as

inorganic) + 25% RDF (as organic) + PSB @ 5 kg ha-1

+ Azospirillum @ 5 kg ha-1).

Whereas, the oxalic acid content was the lowest (89.89
mg100 g-1) in 75% RDF (as inorganic)+ 25% RDF (as
organic) + AMF @ 5 kg ha-1 + Azospirillum @ 5 kg
ha-1 and highest (102.49 mg 100g-1) in 100% RDF (as
inorganic) NPK @ 80:40:100 kg ha-1. Similar result was
obtained by Henpithaksa (1993) in A. oncophyllus
(Amorphophallus paeoniifolius) under soil amended with
rice hulls, black rice hulls, maize cobs, cattle manure
and coir peat. Tuber weight per plant and yield per
hectare was found to increase in all the organic
amendments.

Application of FYM @ 10 t ha-1 + N @ 100 kg
ha-1 + P @ 75 kg ha-1+ K @ 100 kg ha-1 +
Azospirillum + foliar application of 0.5% ZnSO

4
 and

1.0% FeSO
4
 at 60, 75 and 90 days after planting in

cassava produced highest tuber yield (Sucheta et al.,

Table 1. . . . . Effect of integrated nutrient management on growth and yield of elephant foot yam

Treatments Plant Canopy spread Corm Oxalic
height E-W N-S yield acid (mg
(cm) (cm) (cm) (t ha-1) 100 g-1)

T
1

50% RDF (as inorganic) + 25% RDF (as organic)
+ PSB @ 5 kg ha-1 + Azospirillum @ 5 kgha-1 41.10 43.50 36.62 30.30 94.10

T
2

50% RDF (as inorganic) + 25% RDF (as organic)
+ AMF @ 5 kgha-1 + Azospirillum @ 5 kgha-1 43.56 38.87 40.99 34.34 96.30

T
3

75% RDF (as inorganic) + 25% RDF (as organic)
+ PSB @ 5 kg ha-1 + Azospirillum @ 5 kg ha-1 57.15 42.35 33.00 50.37 94.00

T
4

75% RDF (as inorganic) + 25% RDF(as organic)
+ AMF @ 5 kg ha-1 + Azospirillum @ 5 kg ha-1 53.54 40.21 43.26 53.47 89.89

T
5

75% RDF (as inorganic) + 25% RDF (as organic)
+ Pseudomonas @ 5 kgha-1 + Trichoderma
@ 5 kgha-1 39.53 36.28 40.10 41.11 92.15

T
6

50% RDF (as inorganic) + 25% RDF (as organic) 41.80 35.59 35.18 28.59 95.47
T

7
75% RDF (as inorganic) + 25% RDF (as organic) 42.47 39.55 36.07 42.56 95.10

T
8

75% RDF (as inorganic) 46.72 40.09 34.38 36.15 95.45
T

9
100% RDF (as inorganic) NPK
@ 80:40:100 kg ha-1 65.27 52.26 46.63 46.74 102.49

T
10

Absolute control 39.54 31.40 32.30 25.73 91.42
CD (0.05) 5.39 5.10 4.04 3.97 2.27
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1991). Rajamani et al. (2001) observed highest tuber
yield in cassava due to application of recommended dose
of fertilizer (N and K in 3 split doses) along with
Azospirillum and phosphobacteria. Suja et al. (2005)
reported that integrated use of biofertilizers
(Azospirillum and phosphobacterium) with the full dose
of organic manure and K and 50% of N and P produced
tuber yields on par with the  present nutrient
recommendation for cassava implying the possibility to
reduce N and P fertilizer input to 50%. Patel et al. (2010)
observed maximum corm yield due to the application
of 75% RDF (through inorganic source) + 25% RDF
(through organic source) + AMF @ 5 kg ha-1 +
Azospirillum @ 5 kg ha-1. Judicious application of N by
the addition of organic manures as primary sources of
N and split application of N fertilizer is suggested for
higher yield. Biofertilizers are known to release the
bioactive substances having similar effect as that of growth
regulators besides facilitating nutrient absorption. The
combined application of arbuscular mycorhizal fungi
(AMF) and Azospirillum increased the availability of soil
N and P resulting in higher yield in the present study.
This study proves the significance of integrated nutrient
management involving the use of organic manures,
chemical fertilizers and biofertilizers in elephant foot yam
cultivation.

References
Henpithaksa, C. 1993. Effect of organic matter on growth and yield

of elephant foot yam. (A. oncophyllus). Rasetsart J. Nat. Sci.,
2727272727(3): 255-260.

Janssen, B.H. 1993. Integrated nutrient management the
use of organic and mineral fertilizers. In: The Role of
Plant Nutrients for Sustainable Food Crop Production in
Sub-Saharan Africa. van Reuler, H. and Prins, W.H. (Eds.).
Leidschendam, Dutch Association of Fertilizer Producers.
pp. 89-105.

Nedunchezhiyan, M. and Byju, G. 2005. Productivity potential and
economics of elephant foot yam based cropping system. J. Root
Crops, 31 31 31 31 31(1): 34-39.

Panse, V.G. and Sukhatme, P.V. 1978. Statistical Methods for

Agricultural Workers. Indian Council of Agricultural Research,
New Delhi.

Patel, N.B., Saravaiya, S.N., Patel, B.N. and Desai, K.D. 2010.
Studies on integrated nutrient management (INM) in elephant
foot yam. The Asian J. Hort., 5 5 5 5 5 (1) : 32-33.

Rajamani, K., Kempuchetty, N. and Selvi, N. T. 2001. Studies on
the nutrient management in cassava under rainfed conditions.
South Indian J. Hort., 4949494949 (Special): 202-203.

Ravi, V., Ravindran, C.S., Suja G., James George, Nedumcheziyan,
M., Byju, G. and Naskar, S.K. 2011. Crop physiology of elephant
foot yam (Amorphophallus paeoniifolius (Dennst.) Nicolsan).
Adv. Hort. Sci., 25 25 25 25 25 (1): 51-63.

Raghu, A., Deepa, V.C. and Sundaram, K. 1999. Study on Soorna
(Amorphophallus paeoniifolius) the king of tubers. In: Tropical
Tuber Crops in Food Security and Nutrition. Balagopalan, C.,
Nayar, T.V.R., Sundaresan, S., Premkumar, T. and Lakshmi, K.R.
(Eds.). Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi,
pp.10-14.

Saravaiya, S.N., Chaudhary, P.P., Patel, D.A., Patel, N.B., Ahir, M.P.
and Patel, V.I. 2010. Influence of integrated nutrient
management (INM) on growth and yield parameters of elephant
foot yam under South Gujarat Conditions. The Asian J.Hort.,
55555(1): 58-60.

Singh, K.P. and Kalloo, G. 2000. Nutrient management in vegetable
crops. Fert.News., 4545454545(4):  77-81.

Srinivas, T. and Ramanathan, S. 2005. A study on economic analysis
of elephant foot yam production in India. Agric. Econ. Res.
Rev., Vol. 1818181818: 241-252.

Sucheta,     S., Ramadas, S. and Venkatachalam, R. 1991. Effect
of application of Azospirillum, zinc and iron on growth
and development of cassava. Recent Advances in the
Production and Utilization of Tropical Tuber Crops,
Thiruvananthapuram, 7-9 November 1990.  J. Root Crops,
1717171717 (Special issue): 137-142.

Suja, G., Nayar, T.V.R. and Potty, V.P. 2005. Response of cassava
(Manihot esculenta Crantz) to biofertilizers. J. Root Crops,
3131313131(2): 100-105.

Suja, G., Sundaresan, S., Susan John, K., Sreekumar, J. and Misra,
R. S. 2012. Higher yield, profit and soil quality from organic
farming of elephant foot yam. Agron. Sustain. Dev.,
3232323232: 755-764.

Virmani, S.M. 1994. UNCTAD Agenda-21 : The new challenges
for soil research. J. Indian Soc. Soil. Sci., 4242424242: 516-524.

K. Venkatesan
T. Saraswathi
P. Jansirani
R. Kamalkumar
R. Sujatha

Department of Vegetable Crops,
Horticultural College and Research Institute,
Tamil Nadu Agricultural University,
Coimbatore 641 003, Tamil Nadu
Corresponding author: K. Venkatesan,

e-mail: kvenkatesan40@yahoo.com
Received: 3 May 2013; Accepted: 23 December 2013



<<
  /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


