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Abstract

This paper documents 68 root and tuber crop genetic resources having edible, ornamental and

medicinal values prevalent among the ethnic groups of North Cachar Hills (N. C. Hills) district (presently

Dima Hasao) of Assam. A total of 14 types of yams, 32 types of aroids and 22 types of other root and

tuber crops have been recorded during the present investigation. The study also documents the

conservation strategies and traditional knowledge about the root and tuber crops collected from the

ethnic groups of the district.
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Introduction

Root and tuber crops are the energy reservoirs of nature

mainly in the tropical regions. Due to the high starch

content and calorie value, these crops have a major role

in meeting the food security of marginal farmers and

the ethnic people in the humid tropics. Root and tuber

crops are tolerant to drought and flood and have wide

adaptability to diverse agro-climatic conditions (Peter,

2008).

The ethnic people of the North Cachar district (presently

Dima Hasao district) are largely secluded from other

parts of the state due to poor road connectivity. The

inhabitants of the district are largely tribal and mainly

practice Jhum cultivation. Cereals like rice, maize, etc.

produced in the Jhum lands are limited and a season’s

production is insufficient to meet the household need

for the whole year. The edible roots and tubers, corms,

rhizomes, etc. serve as supplementary food sources for

the ethnic people of the district.

The genetic variation and taxonomy of root and tuber

crops, especially the edible ones, have been studied in

different parts of the world including India (Plowman,
1969; Yen, 1974; Rao and Verma, 1969; 1975; 1976;
Osche, 1977; Ghosh, et al. 1988; Mandal, 1993; Hore
and Sharma, 1995; Reddy, et al., 1996; IPGRI/IITA,
1997; CTCRI, 2002; Scarcelli, et al., 2006).

The present work is a part of the study undertaken to
explore and document plant resources of N.C. Hills,
which still remains botanically unexplored. The
objectives of the study were to record both wild and
cultivated root and tuber crop genetic resources available
in the area, to document the conservation strategies
adopted by the ethnic groups inhabiting the district, to
group the root and tuber crops based on agro-climatic
conditions and uses and to document the traditional
knowledge pertaining to the uses of the root and tuber
crop resources prevalent among the ethnic groups of the
district.

Materials and Methods

The study was conducted in the North Cachar Hills
district, located in the southern part of Assam in India,
which lies between 24o58′ N and 25o47′ N latitudes and

92o27′ E and 93o43′ E longitudes.
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The germplasm of root and tuber crops was collected
from different parts / localities of the district during 2007
to 2009. Passport data on each accession was recorded
at the time of collection, following the standard NBPGR
procedure. The edible yam and taro tubers /cormel
samples were grown for one year in the Botanical Garden
of Haflong Government College, Haflong and the mean
yield per plant was recorded from three plants. A total
of 32 root and tuber crops germplasm from the area of
the present work, for which accession numbers were
assigned, were submitted to National Bureau of Plant
Genetic Resources (NBPGR) Regional Station,
Meghalaya, India for multiplication and further
conservation and their IC numbers are provided in Tables
1, 2 and 3. Rest of the collected specimens, without IC
numbers were made into herbarium specimen following
the methodology by Jain and Rao (1967) and later
identified with the help of literature and comparison with
the herbarium specimen at Herbarium of Botanical
Survey of India, Eastern Circle, Shillong (ASSAM). The
herbarium specimen was deposited at the Herbarium of
Botany Department, Gauhati University (GUBH) for
future reference.

Author’s collection number, date and place of recording,
botanical name, vernacular name(s), frequency, habitat,
biological status (whether wild or cultivated), important
features, mode of use and their local market value were
recorded and are provided in Tables 1, 2 and 3.

The frequency of occurrence has been divided into
abundant, frequent, occasional and rare, based on the
availability of the living species recorded in the visited
villages and its adjoining areas/forests which were
considered as sampling unit/area. If a recorded species
occurred in all the sampling area/unit, then it was
considered as abundant. When a species occurred in
most of the sampling area/unit but not in all, then it was
recorded as frequent. It was considered occasional, when
occurrence was limited to a few sampling units. When a
species was found in one or a few sampling areas, then
the species was considered as rare. Indigenous knowledge
pertaining to these crops prevalent among the ethnic
people was also recorded. The traditional harvesting
techniques of the tuber or other plant parts for
germplasm conservation practiced by the ethnic people
of the district were also recorded. The root and tuber
crop genetic resources were also grouped based on agro-

climate and uses. Ta
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Results and Discussion

Agro-climate, soil and tribal

population of the surveyed

area

The elevation of the district

ranges from 140 to 1866 m

above mean sea level.

Topographically, the N. C. Hills

district can be mainly divided

into:

i. The hills of Borail Range or

uplands covering the eastern

and southern portions

receiving considerably high

precipitation

ii. The valleys of Gunjung,

Khorongma and Garampani

located in the central part of

the district and

iii. The low lying areas in the

valley of the rivers towards

the northern part of the

district - Diyung, Langting,

Mahur, Jatinga and foot hills

along Nagaon and Karbi

Anglong district of Assam,

where the precipitation is

much lower

The average annual rainfall in the

district, in general, ranged from

1454 mm to 4767 mm and was
characterized by tropical humid

conditions with average relative

humidity ranging between 73%
and 84%. The average mean

temperature in the district

during summer ranged between

24oC and 33oC and winter

between 10oC and 14oC.
However, in the hills, there was

comparatively high rainfall and

temperature fluctuated between
18oC and 22oC in summer and

during winter the temperature

declined to even below 5oC and

P. Medhi and S.K. Borthakur
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Fig.1a to g. Variation in the edible tubers of Dioscorea alata L. at maturity,
    except Fig.1f, which shows tuber at the early stage of development

Fig.1a. PM-157/569097 Fig.1b. PM-158/569098

Fig.1c. PM-163/ 569103 Fig.1d. PM-162/569102

Fig.1e.

   PM-161/569101
Fig.1f. PM-164/569104 Fig.1g. PM- 156/569096

Genetic resources of root and tuber crops from North Cachar hills of Assam

as a result the hills of the district have

subtropical climate.

Soil texture of the district was sandy loam

in the hills and sandy clay loam in the

plains and valleys. Soil pH ranged

between 4.1 and 6.2 and showed high

organic C content, medium to poor P

and medium to high K (Anonymous,

2002).

More than 70% of the district is

comprised of the tribal population of

which, the Dimasas constitute the largest

ethnic group followed by the Zeme

Nagas. The Hmars are the third largest

ethnic groups in the District. The other

ethnic groups of the District include

Hrangkhol and Biates, collectively known

as the Old-Kukis; the Jansens and the

Thadous, known as the New-Kukis and

the Sakacheps (Khelmas) and Vaipheis,

the smallest communities in the district.

Genetic resources of root and tuber

crops

A total of 68 useful root and tuber crop

genetic resources of edible, ornamental

and medicinal value were recorded

during the study and the results are

discussed below.

Edible tubers or rhizomes and/or bulbils

(Fig. 1a to g) of 14 types of yams

(Dioscorea sp.) were recorded (Table 1).

A total of 32 types of aroids that belong

mostly to the genera Colocasia, Alocasia,
Xanthosoma and Amorphophallus were

recorded (Table 2). In addition to edible

tubers, leaves and petioles of several
species were used as vegetables. Some

were grown as ornamental plants and a

good number of species were used for

treating a number of ailments. Variability

in the Colocasia collection is shown in

Fig. 2 a to o. A total of 22 types of other

genetic resources of root and tuber crops

(other than yams and aroids) were also

recorded (Table 3).
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Fig.2a. PM-92/566676 Fig.2b. PM-102/566686 Fig.2c. PM-94/566678 Fig.2d. PM-96/566680

Fig.2e. PM-97/566681 Fig.2f. PM-98/566682 Fig.2g. PM-99/566683 Fig.2h. PM-100/566684

Fig.2i. PM-101/566685 Fig.2j. PM- 447 Fig.2k. PM-446 Fig.2l.. PM-105/566689

Fig.2m. i. leaf and ii. tuber- PM-104/566688 Fig.2n. PM-93/566677 Fig.2o. PM-449

Fig.2 a to o. Variability in edible C. esculenta (L.) Schott. at maturity, except Fig.2b, e, f and n, which indicates early stage
      of development
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Present investigation revealed that most of the tuber, corm and rhizome of the plant

resources were used for edible purposes, eaten either cooked or raw. Some of the species

were used for both edible and/or for medicinal purposes. These had other uses too.

Based on some of the specific uses, these phytoresources were categorized as: spices and

condiments, edible and/or medicinal uses, edible and/or material uses and ornamental

(Table 3).

Grouping of genetic resources of root and tubers based on uses

Spices and condiments: Alpinia nigra (PM-323), Amomum maximum (PM-324),

Curcuma amada (PM-329), C. domestica (PM-484), Zingiber casumunar (PM-489)

and Z. officinale (PM-457).

Edible and/or medicinal uses: Acorus calamus (PM-521), Alocasia fornicata (PM-452),

Asparagus racemosus (PM-559), Colocasia esculenta (PM-565), Costus speciosus (PM-

567), Drynaria quersifolia (PM-568), Stemona tuberosa (PM-442), Smilax china (PM-

167), Stephania glandulifera (PM.-443), Zingiber officinale (PM-457) and Z. zerumbet

(PM- 554).

Edible and/or material uses: Dioscorea alata (PM-158), D. hispida (PM-444), Canna

edulis (PM-84), Ipomoea batatas (PM-348 and 652), Kaempferia rotunda (PM-668),

Manihot esculenta (PM-250), Maranta arundinacea (PM-351), M. dichotoma (PM-

352), Pachyrrhizus erosus (PM-456). The leaves of Manihot esculenta was used for

rearing of Eri silkworms (Samia ricini Donovan) as a substitute for Ricinus communis

L. (Euphorbiaceae) leaves.

Ornamental: Aglaonema sp. (PM-453), Alocasia cucullata (PM-451), Caladium sp. (PM-

454) and Philodendron elegans (PM-455).

Grouping of root and tuber crops based on agro-climate

Agroclimatically, the recorded root and tuber crops from the district have been categorized

as follows:

Root and tubers grown in upland: Alocasia sp.  (PM-445), Alpinia nigra (PM-323),

Amomum maximum (PM-324), Colocasia esculenta (PM-92, 94, 96 to 101, 104, 105

and 446), Dioscorea aculeata (PM-160), D. alata (PM-156, 157, 439 and 158), D.

orbiculata (PM-165), D. hispida (PM-444), Kaempferia rotunda (PM-668), Smilax

china (PM-167), S. glabra (PM-166), Stemona tuberosa (PM-442), Zingiber zerumbet

(PM-554).

Root and tubers grown in upland, lowland and valleys: Acorus calamus (PM-521),

Aglaonema sp. (PM-453), Alocasia sp. (PM-103), Alocasia cucullata (PM-451), A.

fornicata (PM-452), Amorphophallus bulbifera (PM-107), Asparagus racemosus (PM-

559), Caladium sp. (PM-454), Canna edulis (PM-84), Colocasia esculenta (PM-93,

102 and 447), Costus speciosus (PM-567), Curcuma amada (PM-329), C. domestica

(PM-484), Dioscorea alata (PM-161 to 164 and 440), D. pentaphylla (PM-159), D.

villosa (PM-441), Drynaria quersifolia (PM-568), Homalomena aromatica (PM-168),

Ipomoea batatas (PM-348 and 652), Manihot esculenta (PM-250), Maranta arundinacea

(PM-351), M. dichotoma (PM-352), Pachyrrhizus erosus (PM-456), Philodendron

elegans (PM-455), Stephania glandulifera (PM-443), Xanthosoma violaceum (PM-91),

X. sagittifolium (PM-95), Zingiber casumunar (PM-489), Z. officinale (PM-457).
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Roots and tuber crops grown in lowland and valleys:

Alocasia indica (PM-344), A. macrorrhiza (PM-169),

Colocasia esculenta (PM-449), Lasia spinosa (PM-170).

Conservation of genetic resources of root and

tuber crops

Most of the root, tuber  and rhizomatous crops collected

for consumption by the ethnic people were wild. Instead

of going to the forest for collecting these plant resources

or for easy access, they were grown in the Jhum as well

as in the homestead area. Thus, some of the selected

and desired types were recorded as semi-domesticated

in the present study. This traditional practice of plant

domestication helps in better crop management and food

security of the ethnic people in the area. A total of 15

such semi-domesticated species recorded were – Alpinia

nigra (PM-323), Amomum maximum (PM-324),

Amorphophallus bulbifera (PM-107), Asparagus

racemosus (PM-345), Curcuma amada (PM-329),

Dioscorea aculeata (PM-160), D. alata (PM- 156, 157,

158/651 and 163), D. pentaphylla (PM-159),

Homalomena aromatica (PM-168), Stemona tuberosa

(PM-442), Zingiber casumunar (PM-489) and Z.

zerumbet (PM- 554).

Edible root and tuber crop genetic resources were the

most important sources of carbohydrate next to rice and

other cereals for the ethnic groups of N.C. Hills of Assam.

Since time immemorial the ethnic groups of the hills

have been managing the root and tuber crops in such a

way that these helped them during food scarcity in certain

period(s) of the year. When all the rice stock got

exhausted, they started mixing rice with the tubers to

supplement the source of carbohydrate. The unpalatable

fibrous portion of these root and tubers were also used

as pig feeds.

The harvesting technique of the soft edible yam tubers

by the ethnic groups can be considered as a significant

plant genetic resource conservation technique. Instead

of uprooting the whole tuber, they harvest only the soft

portion of the larger and elongated tuber by digging a

hole in the ground. Thus, the upper hard and unpalatable

part of the tuber was left behind for maintaining the

germplasm stock.

Generally, in the case of aroids, the ethnic people

collected the soft tuber buds / stolons, while the main

tubers were left behind. They collected the main tubers

only during food scarcity. Some of them were even grown
in a preferred place like Jhum field or homestead area /
vicinity of the village.

The large stolon / soft tuber buds and fresh fleshy leaf
sheath of the Colocasia esculenta (PM-96, 97 and 100)
were preferably harvested to be eaten cooked but the
main tuber was left behind for regeneration.

The fresh leaf sheath of Homalomena aromatica (PM-
168), Lasia spinosa (PM-170), Xanthosoma sp. (PM-
450), X. violaceum (PM-91), X. sagittifolium (PM-95)
were preferred to be eaten as chutney or cooked as
vegetable. So, during harvest, the fresh leaf sheaths were
carefully removed and at least three leaves of the live
plant were lef t behind for further growth and
maintenance of the plant.

The tubers of Dioscorea alata (PM-157 and 158) and
other tuber crops like Asparagus racemosus (PM-559),
Stemona tuberosa (PM-442), Smilax china (PM-167)
and S. glabra (PM-166) were smaller in size and one or
two tubers were left behind after harvest. Again, only
half of the tuber and leaves of Manihot esculenta (PM-
250) were collected for use instead of uprooting the
whole plant for early regeneration.

Further scientific investigation covering different aspects
of these plant genetic resources is expected to provide
newer or additional germplasm for improvement of our
existing root and tuber crop genetic resources.

Acknowledgement

Authors are thankful to the native people and various
village headmen of N.C. Hills who have shared their
knowledge and information and also co-operated in this
study.

References

Anonymous. 2002.  Basic Statistics for North-Eastern Region. North

Eastern Council, Shillong, Meghalaya, India.

CTCRI. 2002. All India Co-ordinated Research Project on Tuber

Crops, Annual Report 2001-2002, Central Tuber Crops

Research Institute, Thiruvanthapuram, Kerala. pp. 1-7.

Ghosh, S.P., Ramanujam, T., Jos, J.S., Moorthy, S.N. and Nair, R.G.

1988. Tuber Crops. Oxford and IBH publishing. Co. Pvt. Ltd.,

New Delhi. pp. 225-287.

Hore, D.K. and Sharma, B.D. 1995. Field evaluation of yam

germplasm. Indian J. Pl. Genet. Resour., 8(1): 157-160.

IPGRI/IITA.1997. Descriptors for Yam (Dioscorea spp.).

P. Medhi and S.K. Borthakur



143

International Institute of Tropical Agriculture, Ibadan, Nigeria/

International Plant Genetic Resources Institute, Rome, Italy.

pp. 61.

Jain, S.K. and Rao, R.R. 1967. A Handbook of Field and Herbarium

Methods. Today and Tomorrow Printers and Publishers, New

Delhi, India. pp. 33-58.

Mandal, R.C. 1993. Tropical Root and Tuber Crops. Agro-botanical

Publishers, Bikaner, India. pp. 217-271.

Osche, J.J. 1977. Vegetables of the Dutch East Indies (Edible Tubers,

Bulbs, Rhizomes and Spices). A. Asher and Co., B.V.,

Amsterdam.

Peter, K.V. 2008. Tuber Crops. National Book Trust, New Delhi,

India. 250 p.

Plowman, D.L. 1969. Folk uses of new world aroids. Econ. Bot.,

23: 100.

Rao, A.S. and Verma, D.M. 1969. Notes on Zingiberaceae from

Assam.  Bull. Bot. Surv. India, 11: 245-248.

Rao, A.S. and Verma, D.M. 1975. Materials towards a monocot

flora of Assam-II. Zingiberaceae and Marantaceae. Bull. Bot.

Surv. India, 14: 114-143.

Rao, A.S. and Verma, D.M. 1976. Materials towards a monocot

flora of Assam-III. Taccaceae, Dioscoreaceae and Stemonaceae.

Bull. Bot. Surv. India, 15: 189.

Reddy, R.V., Reddy, M.H. and Raju, R.R.V. 1996. Ethnobotany of

less known tuber- yielding plants from Andhra Pradesh. J. Non-

Timber For. Prod., 3(13): 60-63.

Scarcelli, N., Tostain, S., Mariac, C., Agbangla, C., Ogoubi Da.,

Berthaud, J. and Pham, J.L. 2006. Genetic nature of yams

(Dioscorea sp.) domesticated by farmers in Benin (West Africa).

Genet. Res. Crop Evol., 53(1): 121-130.

Yen, D. E. 1974. The Sweet Potato and Oceania: an essay in

Ethnobotany. Bishop Mus. Bull. Honolulu, HI, 236.

Genetic resources of root and tuber crops from North Cachar hills of Assam



<<
  /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 /LeaveColorUnchanged
  /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 75
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50667
  /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 75
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50667
  /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 600
  /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 [800 800]
  /PageSize [612.000 792.000]
>> setpagedevice


