
33
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Abstract

A field experiment was conducted during three consecutive Rabi seasons (2002–03 to 2004–05) at
Kumarganj, Faizabad, (UP). The coriander genotypes, received from All India Coordinated
Research Project on Spices, were tested for resistance against stem gall disease and powdery
mildew under natural condition. The promising genotypes were also tested at Dholi (Bihar),
Hissar (Hariyana) and KVK and farmers field in Uttar Pradesh. The data on coriander genotypes
revealed that genotype K.Selection showed lowest disease severity of stem gall 6.4% in 2002–03,
6.7% in 2003–04 and 6.8% in 2004–05. Whereas, pooled disease severity of stem gall in K.Selection
during 2005–08 was 8.62% as compared with Pant Haritma (11.78%), UD-118 (18.78%), RD-154
(33.33%) and LCC-174 (37.46%). The yield performance of K.Selection in coordinated varietal trials
at Kumarganj was significantly higher over the national check Pant Haritma. K.Selection also
recorded higher seed yield at farmer’s field (10.9%) and Krishi Vigyan Kendra (23.5%).
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India is the biggest producer, consumer and
exporter of coriander in the world producing
482 thousands metric tonnes from the 5305
thousand hectares and productivity of 0.9
metric tonnes per hectare in 2011–12
(Anonymous 2012). Major coriander growing
states are Andhra Pradesh, Karnataka,
Rajasthan, Gujarat, Madhya Pradesh, Uttar
Pradesh, Bihar and Rajasthan. Although, the
area and production of coriander is increasing
year after year, the productivity is stagnant in
spite of high yielding varieties and improved
production technology. One of the major
reasons is the incidence of many diseases.

Stem gall disease caused by Protomyces
macrosporus Unger (a gall-forming fungus) is
an important disease in coriander growing area
of Madhya Pradesh and adjoining districts of
Rajasthan and Uttar Pradesh. The disease is seed
and soil borne and survives in the form of
chlamydospores. The disease symptoms appear
in the form of galls on stems, branches, leaves,
petioles and fruits, which causes severe yield
losses and also deteriorate the quality of seeds
(Lakra 2000). Stem gall affected field has showed
23% disease intensity and average amount of
loss per plant was approximately 15% (Gupta
1954). Gall of coriander causes tumour like
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swelling on the seed and reduces yield up to
33-36% (Naqvi 1986). Breeding effort for high
yielding varieties with resistance to stem gall
disease in coriander are very limited. The
control of P. macrosporus is difficult because of
its seed and soil borne nature with rapid disease
development.  Intensive cultivation of the
susceptible host crop and recurrence of the
disease in the same field led to explore the
possibility of identifying a high yielding variety
with resistance against stem gall and powdery
mildew with other desirable characteristics. The
objective of this study was to evaluate the
performance of coriander genotypes and
identify the most promising genotypes.

The experiment was conducted at Vegetable farm
of N.D. University of Agriculture and
Technology, Kumarganj, Faizabad, (UP),
during 2002–03 to 2004–05 with promising
coriander genotypes including two checks. The
trials were laid out in randomized block design
with three replications. The crop was grown
during rabi every year following recommended
package of practices. Data were recorded on
most of desirable characters like days to 50%
flowering, plant height, no. of branches plant-1,
no. of umbel plant-1, no. of umbelets umbel-1,

no of seed umbelet-1, days to maturity and yield
kg ha-1. The stem gall incidence was recorded
by counting number of plants showing gall on
stem, leaves, inflorescence and seeds. Stem gall
severity was measured on 100 point score where
3= healthy plant and 100= fully diseased on
leaves, pedicle and fruits suggested by Gupta
(1954). Powdery mildew was assessed on a 0-4
scale (0= no disease symptoms and 4= all the
plant parts are covered with white powdery
mass) as described earlier Kalra et al. (1997).
These entries were simultaneously evaluated for
yield during 2002–05 at Dholi, Bihar and Hissar,
Haryana. The data were analysed and
promising varieties were tested at KVK and
farmer’s field.

The pooled observations on seed yield, number
of umbel plant-1, number of umbellate umbel-1

and susceptibility to diseases of stem gall and
powdery mildew are given in Table 1. The yield
performance of K.Selection in Coordinated
varietal trials at Kumarganj was found
significantly higher by 3.5% in 2002–03, 4.0%
in 2003–04 and 17.9% in 2004–05 over the
national check Pant Haritma (Table 2). Stem gall
severity of coriander was assessed from
flowering to fruiting stage and lowest disease

Table 1. Performance of coriander genotypes K-Selection with check Pant Haritma and H.Anand

Characters Coriander varieties CD

K.Selection Pant Haritma H.Anand (P<0.05)

Days to 50% flowering 86.0 93.3 75.0 1.999
Plant height (cm.) 96.4 75.3 96.6 4.050
No. of branches plant-1 2.3 1.9 4.4 1.306
No. of  umbel plant-1 51.2 50.6 34.4 3.665
No. of umbelets umbel-1 5.6 4.4 3.6 1.196
No. of seeds umbel-1 41.6 39.6 36.8 3.588
Yield (q ha-1) 18.0 11.8 10.8 2.612
Days to maturity 141.6 124.5 115 2.061
Seed size Small Medium Bold -
Stem gall incidence 8.6 27.7 46.8 2.382
Stem gall reaction grade R MS MS -
Powdery mildew incidence 20.3 28.7 58.2 2.879
Powdery mildew reaction grade MR S HS
Benefit : Cost ratio 1.79 1.36 1.20 0.292
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severity of 6.4% was found in 2002–03, 6.7% in
2003–04 and 6.8% in 2004–05 in K.Selection
(Table 5). Whereas pooled disease severity of
stem gall in K.Selection during 2005–08 was 8.6%
as compared with Pant Haritma (11.8%), UD-
118 (18.8%), RD-154 (33.3%) and LCC-174
(37.5%). Lakra (1999) reported that stem gall
disease reduced the height of the plants, number
of branches plant-1, number of umbel branch-1,
number of umbellate umbel-1, number of seeds
umblets-1 and seed yield plant-1. Stem gall
reaction was graded as resistant in K.Selection
as against moderately resistant variety Pant
Haritma (Table 3). Disease severity of powdery
mildew was also assessed and it was 20.33% in

Table 2. Yield of coriander genotypes K.Selection
(Narendra Dhania-2) in All India Coordinated
Varietal Trial (kg ha-1)

Variety 2002-03 2003-04 2004-05

K.selection 2080 2080 1710

LCC-128 1220 1220 1030

J.Cori-328 1750 1730 1350

LCC-225 1380 1390 1630

Pant Haritma (check) 2010 2000 1450

CD (P<0.05) 12.62 8.90 11.86

SEM 3.32 3.14 3.47

CV (%) 20.80 12.94 21.24

Table 3. Pooled data of percent disease severity and reaction of stem gall and powdery mildew disease
in coriander genotypes at Kumarganj center during 2005 to 2008

Genotypes Stem gall Powdery mildew
Disease severity (%) Reaction resistant Disease severity (%) Reaction

K.Selection 8.6 20.3 MR
R.D-154 33.3 MS 24.6 MR
LCC-128 37.5 MS 28.9 MR
UD-118 18.7 MR 42.7 MS
Pant Haritma (check) 11.7 MR 27.8 MR
CD (P<0.05) 0.24 0.32
SEM 0.07 0.10
CV (%) 9.21 9.36
0-No gall (Immune), 1-Gall on Stem (Resistant), 2-Gall on Stem + leaves (Moderate resistant), 3-Gall on stem + leaves + inflo.
(Susceptible), 4- Gall on stem + leaves + inlflo. + Seed (Highly susceptible)

Table 4. Mean yield of K.Selection (Narendra Dhania-
2) at different KVK and farmers field during 2009
to 2012 (kg ha-1)

Variety KVK Farmers
field

K.Selection 1935.6 1828.7
LCC-128 1190.6 1510.5
J.Cori-328 1540.4 1430.3
LCC-225 1175.4 1210.1
Pant Haritma (check) 1745.7 1480.4
CD (P<0.05) 14.79 10.36
SEM 4.68 6.24
CV (%) 20.86 15.85

K.Selection and 27.80% in Pant Haritma which
were graded as moderately resistant. Infection
occurs as whitish circular patches on leaves and
stems, and later white powdery mass appears.
Total loss of crop occurs in case of death of
plants (Raju et al. 1982). The tested variety of
coriander K.Selection showed higher seed yield
in comparison to respective check in all the
zones, which was 13.3% to 14.38% in Dholi
(Bihar) and 11.7% to 15.8% in Hissar
(Hariyana). Duration of maturity was recorded
141.6 days in K.Selection, 124.5 days in Pant
Haritma and 92 days in Hissar Anand. The seed
size of K.Selection was small with bright while
medium in Pant Haritma and bold in Hissar

Resistance genotype to stem gall disease in coriander
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Anand. Performance of K.Selection in case of seed
yield was found better than (Table 4) the other
tested genotypes at farmer’s field and Krishi
Vigyan Kendra.

References
Agarawal S & Sharma R K 1990 Variability in

quality aspect of seed spices and future
strategy. Indian Cocoa Arec. Spices J. 13:
127–129.

Anonymous 2012 Annual Report (2011-12).
National Horticulture Board, New Delhi,
pp.16–17.

Anonymous 2014 Annual Report (2013). All India
Coordinated Research Project on Spices,
IISR, Calicut, Kerala, India.

Gupa J S 1954 Disease appraisal of stem gall of
coriander sativum L. Indian Phytopathol. 7:
53–60.

Kalra A, Parameswaran T N, Ravindra N S &
Singh H B 1997 Influence of planting dates

Table 5. Percent disease severity and disease reaction of stem gall in coriander genotypes at Kumarganj
center during 2002 to 2005

Genotypes 2002-03 2003-04 2004-05

Stem gall Reaction Stem gall Reaction Stem gall Reaction
severity (%) severity (%) severity (%)

K.Selection 6.5 R 6.7 R 6.8 R
LCC-128 39.3 MS 39.5 MS 38.5 MS
J.Cori-328 19.1 MR 19.5 MR 20.2 MR
LCC-225 25.2 MS 24.1 MR 26.2 MS
R.D-154 20.2 MR 20.1 MR 22.0 MR
UD-118 33.6 MS 32.0 MS 33.6 MS
Pant Haritma (check) 13.6 MR 15.2 MR 16.3 MR
CD (P<0.05) 5.58 9.20 6.62

SEm± 1.77 2.92 2.10
0%- (Immune); 1-10% (Resistant); 10.1-25% (Moderate Resistant); 25.1-50% (Moderate Susceptible); More than 50%
(Susceptible)

Mishra & Pandey

on powdery mildew in coriander
cultivars. Trop. Cropol. 1: 53–58.

Lakra B S 1999 Assessment of losses due to stemgall
in coriander. Plant Dis. Res. 14: 85–87.

Lakra B S 2000 Management of stem gall of
coriander (Coriandrum sativum) incited by
Protomyces macrosporus. Indian J. Agril. Sci.
70: 338–340.

Nadeem M, Anjum F M, Khan M I, Tehseen S, El-
Ghorab A, & Sultan J I 2013 Nutritional
and medicinal aspects of coriander
(Coriandrum sativum L.) A review. Brit. Food
J. 115: 743–755.

Naqvi S A M H 1986 Varietal screaning of coriander
against stem gall in relation to disease
intensity and crop loss. Indian J. Myco.
Plant. Pathol. 16: 270–276.

Raju S, Rao G S & Babu M K 1982  Notes on
fungicidal control of coriander powdery
mildew. Indian J. Agric. Sci. 52: 262–263.



<<
  /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
  /CreateJDFFile false
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeFangsongStd-Regular
    /AdobeFanHeitiStd-Bold
    /AdobeGothicStd-Bold
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ASB-TTBidisha-Bold
    /ASB-TTBidisha-BoldItalic
    /ASB-TTBidishaEN-Normal
    /ASB-TTBidisha-Italic
    /ASB-TTBidisha-Normal
    /ASB-TTDurga-Bold
    /ASB-TTDurga-BoldItalic
    /ASB-TTDurga-Italic
    /ASB-TTDurga-Normal
    /ASBW-TTBidisha-Bold
    /ASBW-TTBidisha-BoldItalic
    /ASBW-TTBidishaEN-Normal
    /ASBW-TTBidisha-Italic
    /ASBW-TTBidisha-Normal
    /ASBW-TTDurga-Bold
    /ASBW-TTDurga-BoldItalic
    /ASBW-TTDurga-Italic
    /ASBW-TTDurga-Normal
    /AS-TTBidisha-Bold
    /AS-TTBidisha-BoldItalic
    /AS-TTBidishaEN-Normal
    /AS-TTBidisha-Italic
    /AS-TTBidisha-Normal
    /AS-TTDurga-Bold
    /AS-TTDurga-BoldItalic
    /AS-TTDurga-Italic
    /AS-TTDurga-Normal
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BNB-TTBidisha-Bold
    /BNB-TTBidisha-BoldItalic
    /BNB-TTBidishaEN-Normal
    /BNB-TTBidisha-Italic
    /BNB-TTBidisha-Normal
    /BNB-TTDurga-Bold
    /BNB-TTDurga-BoldItalic
    /BNB-TTDurga-Italic
    /BNB-TTDurga-Normal
    /BNBW-TTBidisha-Bold
    /BNBW-TTBidisha-BoldItalic
    /BNBW-TTBidishaEN-Normal
    /BNBW-TTBidisha-Italic
    /BNBW-TTBidisha-Normal
    /BNBW-TTDurga-Bold
    /BNBW-TTDurga-BoldItalic
    /BNBW-TTDurga-Italic
    /BNBW-TTDurga-Normal
    /BN-TTBidisha-Bold
    /BN-TTBidisha-BoldItalic
    /BN-TTBidishaEN-Normal
    /BN-TTBidisha-Italic
    /BN-TTBidisha-Normal
    /BN-TTDurga-Bold
    /BN-TTDurga-BoldItalic
    /BN-TTDurga-Italic
    /BN-TTDurga-Normal
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DV1TTSurekhNormal
    /DVBITTYogeshENNormal
    /DVBITTYogeshNormal
    /DVB-TTSurekh-Bold
    /DVB-TTSurekh-BoldItalic
    /DVB-TTSurekhEN-Normal
    /DVBTTSurekhItalic
    /DVBTTSurekhNormal
    /DVBTTYogeshBold
    /DVBTTYogeshBoldItalic
    /DVBTTYogeshItalic
    /DVBTTYogeshNormal
    /DVBWTTSurekhBold
    /DVBWTTSurekhBoldItalic
    /DVBW-TTSurekhEN-Normal
    /DVBWTTSurekhItalic
    /DVBWTTSurekhNormal
    /DVBWTTYogeshBold
    /DVBWTTYogeshBoldItalic
    /DVBWTTYogeshItalic
    /DVBWTTYogeshNormal
    /DVTTSurekhBold
    /DVTTSurekhBoldItalic
    /DVTTSurekhENNormal
    /DVTTSurekhItalic
    /DVTTSurekhNormal
    /DVTTYogeshBold
    /DVTTYogeshBoldItalic
    /DVTTYogeshItalic
    /DVTTYogeshNormal
    /DVWTTSurekhBold
    /DVWTTSurekhBoldItalic
    /DVW-TTSurekhEN-Normal
    /DVWTTSurekhItalic
    /DVWTTSurekhNormal
    /DVWTTYogeshBold
    /DVWTTYogeshBoldItalic
    /DVWTTYogeshItalic
    /DVWTTYogeshNormal
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBlackBT-Regular
    /FuturaBookBT
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /FuturaLtCnBTItalic
    /FuturaMdCnBTItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GJBITTAvantikaBold
    /GJBITTAvantikaENBold
    /GJBITTAvantikaENNormal
    /GJBITTAvantikaNormal
    /GJB-TTAvantika-Bold
    /GJB-TTAvantika-BoldItalic
    /GJB-TTAvantikaEN-Normal
    /GJB-TTAvantika-Italic
    /GJB-TTAvantika-Normal
    /GJB-TTKrishna-Bold
    /GJB-TTKrishna-BoldItalic
    /GJB-TTKrishna-Italic
    /GJB-TTKrishna-Normal
    /GJBW-TTAvantika-Bold
    /GJBW-TTAvantika-BoldItalic
    /GJBW-TTAvantikaEN-Normal
    /GJBW-TTAvantika-Normal
    /GJBW-TTKrishna-Bold
    /GJBW-TTKrishna-BoldItalic
    /GJBW-TTKrishna-Italic
    /GJBW-TTKrishna-Normal
    /GJITTAvantikaNormal
    /GJ-TTAvantika-Bold
    /GJ-TTAvantika-BoldItalic
    /GJ-TTAvantikaEN-Normal
    /GJ-TTAvantika-Italic
    /GJ-TTAvantika-Normal
    /GJ-TTKrishna-Bold
    /GJ-TTKrishna-BoldItalic
    /GJ-TTKrishna-Italic
    /GJ-TTKrishna-Normal
    /GJW-TTKrishna-Bold
    /GJW-TTKrishna-BoldItalic
    /GJW-TTKrishna-Italic
    /GJW-TTKrishna-Normal
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KM-TTVitasta-Normal
    /KNB-TTNandi-Bold
    /KNB-TTNandi-BoldItalic
    /KNB-TTNandiEN-Normal
    /KNB-TTNandi-Italic
    /KNB-TTNandi-Normal
    /KNB-TTUma-Bold
    /KNB-TTUma-BoldItalic
    /KNB-TTUma-Italic
    /KNB-TTUma-Normal
    /KNBW-TTNandi-Bold
    /KNBW-TTNandi-BoldItalic
    /KNBW-TTNandiEN-Normal
    /KNBW-TTNandi-Italic
    /KNBW-TTNandi-Normal
    /KNBW-TTUma-Bold
    /KNBW-TTUma-BoldItalic
    /KNBW-TTUma-Italic
    /KNBW-TTUma-Normal
    /KN-TTNandi-Bold
    /KN-TTNandi-BoldItalic
    /KN-TTNandiEN-Normal
    /KN-TTNandi-Italic
    /KN-TTNandi-Normal
    /KN-TTUma-Bold
    /KN-TTUma-BoldItalic
    /KN-TTUma-Italic
    /KN-TTUma-Normal
    /KNW-TTNandi-Bold
    /KNW-TTNandi-BoldItalic
    /KNW-TTNandi-Italic
    /KNW-TTNandi-Normal
    /KNW-TTUma-Bold
    /KNW-TTUma-BoldItalic
    /KNW-TTUma-Italic
    /KNW-TTUma-Normal
    /KozGoPr6N-Bold
    /KozGoPr6N-ExtraLight
    /KozGoPr6N-Heavy
    /KozGoPr6N-Light
    /KozGoPr6N-Medium
    /KozGoPr6N-Regular
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPr6N-Bold
    /KozMinPr6N-ExtraLight
    /KozMinPr6N-Heavy
    /KozMinPr6N-Light
    /KozMinPr6N-Medium
    /KozMinPr6N-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MesquiteStd
    /MicrosoftSansSerif
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Mistral
    /MLB-TTKarthika-Bold
    /MLB-TTKarthika-BoldItalic
    /MLB-TTKarthika-Italic
    /MLB-TTKarthika-Normal
    /MLB-TTRevathi-Bold
    /MLB-TTRevathi-BoldItalic
    /MLB-TTRevathi-Italic
    /MLB-TTRevathi-Normal
    /MLBW-TTKarthika-Bold
    /MLBW-TTKarthika-BoldItalic
    /MLBW-TTKarthika-Italic
    /MLBW-TTKarthika-Normal
    /MLBW-TTRevathi-Bold
    /MLBW-TTRevathi-BoldItalic
    /MLBW-TTRevathi-Italic
    /MLBW-TTRevathi-Normal
    /ML-TTKarthika-Bold
    /ML-TTKarthika-BoldItalic
    /ML-TTKarthika-Italic
    /ML-TTKarthika-Normal
    /ML-TTRevathi-Bold
    /ML-TTRevathi-BoldItalic
    /ML-TTRevathi-Italic
    /ML-TTRevathi-Normal
    /MLW-TTRevathi-Bold
    /MLW-TTRevathi-BoldItalic
    /MLW-TTRevathi-Italic
    /MLW-TTRevathi-Normal
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /OCRAExtended
    /OCRAStd
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /ORB-TTGarima-Bold
    /ORB-TTGarima-BoldItalic
    /ORB-TTGarimaEN-Normal
    /ORB-TTGarima-Italic
    /ORB-TTGarima-Normal
    /ORB-TTSarala-Bold
    /ORB-TTSarala-BoldItalic
    /ORB-TTSarala-Italic
    /ORB-TTSarala-Normal
    /ORBW-TTGarima-Bold
    /ORBW-TTGarima-BoldItalic
    /ORBW-TTGarima-Italic
    /ORBW-TTGarima-Normal
    /ORBW-TTSarala-Bold
    /ORBW-TTSarala-BoldItalic
    /ORBW-TTSarala-Italic
    /ORBW-TTSarala-Normal
    /OR-TTGarima-Bold
    /OR-TTGarima-BoldItalic
    /OR-TTGarimaEN-Normal
    /OR-TTGarima-Italic
    /OR-TTGarima-Normal
    /OR-TTSarala-Bold
    /OR-TTSarala-BoldItalic
    /OR-TTSarala-Italic
    /OR-TTSarala-Normal
    /ORW-TTSarala-Bold
    /ORW-TTSarala-BoldItalic
    /ORW-TTSarala-Italic
    /ORW-TTSarala-Normal
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PNB-TTAmar-Bold
    /PNB-TTAmar-BoldItalic
    /PNB-TTAmarEN-Normal
    /PNB-TTAmar-Italic
    /PNB-TTAmar-Normal
    /PNB-TTBaisakhi-Bold
    /PNB-TTBaisakhi-BoldItalic
    /PNB-TTBaisakhi-Italic
    /PNB-TTBaisakhi-Normal
    /PNBW-TTAmar-Bold
    /PNBW-TTAmar-BoldItalic
    /PNBW-TTAmarEN-Normal
    /PNBW-TTAmar-Italic
    /PNBW-TTAmar-Normal
    /PNBW-TTBaisakhi-Bold
    /PNBW-TTBaisakhi-BoldItalic
    /PNBW-TTBaisakhi-Italic
    /PNBW-TTBaisakhi-Normal
    /PN-TTAmar-Bold
    /PN-TTAmar-BoldItalic
    /PN-TTAmarEN-Normal
    /PN-TTAmar-Italic
    /PN-TTAmar-Normal
    /PN-TTBaisakhi-Bold
    /PN-TTBaisakhi-BoldItalic
    /PN-TTBaisakhi-Italic
    /PN-TTBaisakhi-Normal
    /PNW-Baisakhi-BoldItalic
    /PNW-TTAmar-Bold
    /PNW-TTAmar-BoldItalic
    /PNW-TTAmarEN-Normal
    /PNW-TTAmar-Italic
    /PNW-TTAmar-Normal
    /PNW-TTBaisakhi-Bold
    /PNW-TTBaisakhi-Italic
    /PNW-TTBaisakhi-Normal
    /PoorRichard-Regular
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RosewoodStd-Regular
    /ScriptMTBold
    /SD-TTSurekh-Bold
    /SD-TTSurekh-Normal
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /Stencil
    /StencilStd
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TLB-Harshapriya-BoldItalic
    /TLB-TTHarshapriya-Bold
    /TLB-TTHarshapriya-Italic
    /TLB-TTHarshapriya-Normal
    /TLB-TTHemalatha-Bold
    /TLB-TTHemalatha-BoldItalic
    /TLB-TTHemalatha-Italic
    /TLB-TTHemalatha-Normal
    /TLBW-TTHarshapriya-Bold
    /TLBW-TTHarshapriya-BoldItalic
    /TLBW-TTHarshapriya-Italic
    /TLBW-TTHarshapriya-Normal
    /TLBW-TTHemalatha-Bold
    /TLBW-TTHemalatha-BoldItalic
    /TLBW-TTHemalatha-Italic
    /TLBW-TTHemalatha-Normal
    /TL-TTHarshapriya-Bold
    /TL-TTHarshapriya-BoldItalic
    /TL-TTHarshapriya-Italic
    /TL-TTHarshapriya-Normal
    /TL-TTHemalatha-Bold
    /TL-TTHemalatha-BoldItalic
    /TL-TTHemalatha-Italic
    /TL-TTHemalatha-Normal
    /TLW-TTHarshapriya-Bold
    /TLW-TTHarshapriya-BoldItalic
    /TLW-TTHarshapriya-Italic
    /TLW-TTHarshapriya-Normal
    /TLW-TTHemalatha-Bold
    /TLW-TTHemalatha-BoldItalic
    /TLW-TTHemalatha-Italic
    /TLW-TTHemalatha-Normal
    /TMB-TTBharathi-Bold
    /TMB-TTBharathi-Normal
    /TMB-TTValluvar-Bold
    /TMB-TTValluvar-Italic
    /TMB-TTValluvar-Normal
    /TMBW-TTBharathi-Bold
    /TMBW-TTBharathi-Normal
    /TMBWTTValluvarBold
    /TMBWTTValluvarBoldItalic
    /TMBWTTValluvarItalic
    /TMBWTTValluvarNormal
    /TM-TTBharathi-Bold
    /TM-TTBharathi-Normal
    /TM-TTValluvar-Bold
    /TM-TTValluvar-BoldItalic
    /TM-TTValluvar-Italic
    /TM-TTValluvar-Normal
    /TMW-TTBharathi-Bold
    /TMW-TTBharathi-Normal
    /TMW-TTValluvar-Bold
    /TMW-TTValluvar-BoldItalic
    /TMW-TTValluvar-Italic
    /TMW-TTValluvar-Normal
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




