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ABSTRACT

Curry leaf (Murraya koenigii Spreng.) is a perennial nutritious herbal spice crop grown for its aromatic leaves. As, curry leaf'is
indispensably used in our culinary preparations of South India, there is a need to improve the herbage yield and to optimize the
usage of organic manures and bio-stimulants for the leaf production. Hence, the trial was taken to study the effect of organic
manures (FYM, neem cake, vermicompost, biocompost) and biostimulants (Panchagavya, humic acid and liquid biofertilizer)
on growth and yield of curry leaf at Department of Spices and Plantation Crops, HC & RI, TNAU, Periyakulam. The highest
plant height of 102.83 cm and 106.10 cm were recorded in rabi and summer season plants applied with 50% N as Vermicompost
+50% N as Neem cake + Panchagavya (3%) as foliar spray (T,). The more number of matured shoots of 28.05 and 32.42 were
recorded in rabi and summer season respectively in the plants which received 50% N as Vermicompost + 50% N as Neem cake
+ Panchagavya (3%) as foliar spray. Highest fresh leaf yield of 4.50 tonnes and 6.90 tonnes per hectare were recorded in rabi
and summer season respectively in the plants raised in the soil supplemented with various organic manure and sprayed with 3%

panchagavya.
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Curry leaf (Murraya koenigii Spreng.) is a perennial
nutritious herbal spice crop grown for its aromatic
leaves. Besides, being a spice crop, curry leaf plays a
major role in the Ayurveda and Unani systems of
medicine due to its wide range of medicinal properties.
Leaves of curry leaf plant are used as a green leafy
vegetable to garnish food recipes. Curry leaf'is sold both
as fresh leaves and dried leaf powder. An essential
volatile oil extracted from green leaves of curry leaf is
commercially exploited in flavour and food industries.
Essential oil of curry leaf has both domestic and export
demand (Sivasubramaniam and Selvarani, 2012).

Curry leaf is extensively used in South India and Sri
Lanka for its authentic flavour. The large scale
commercial cultivation of curry leaves is seen in Guntur,
Nellore, Anantapur and Krishna districts of Andhra
Pradesh, Sanga Reddy, Medak, Siddipet, Kama Reddy
and Nizamabad districts of Telangana and Coimbatore,
Tiruppur, Salem and Thoothukudi districts of Tamil
Nadu (Mohan, 2012). From UAS Dharwad, two
varieties of curry leaf were released viz., Dharwad 1
and Dharwad 2 which are popular not only in Karnataka
but also in Tamil Nadu, Andhra Pradesh and Maharastra.
In Tamil Nadu, curry leaf is cultivated in around 500
acres in Coimbatore, Erode, Madurai, Salem and
Trichirappalli districts (Jagadeeshkanth et al., 2018).
Curry leaf has a huge demand in India and abroad which
has made the commodity of immense trade value. The
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fresh leaves of curry leaf are exported to Gulf, European
and African countries etc.

Among the horticulture crops, most of the spices
and plantation crops are majorly cultivated by the
application of organic manures for maintaining its
quality. Since, curry leaf'is cultivated for it’s green leaf,
nitrogen plays a major role on growth, yield and keeping
quality. Moreover nitrogen availability from the applied
sources to throughout the crop growth period is also of
considerable importance. As, curry leafis indispensably
used in our culinary preparations of South India, there
is a need to improve the herbage yield and to optimize
the usage of organic manures and bio-stimulants for the
leaf production. Therefore, taking above facts into
consideration, the present investigation has been
undertaken to evaluate the effect of different organic
manures and bio-stimulants on growth and yield of curry
leaf.

MATERIALS AND METHODS

The field experiment was conducted at the College
Orchard, Department of Spices and Plantation Crops,
Horticultural College and Research Institute, Tamil Nadu
Agricultural University, Periyakulam during 2017-18
to 2018-19. The trial was taken to study the effect of
organic manures (FYM, neem cake, vermicompost,
biocompost — Sugar mill pressmud) and biostimulants
(Panchagavya, humic acid and liquid biofertilizer -
Azospirillum) on growth and yield of curry leaf. The



field was located at 10°12” North latitude and 77°58’
East longitude and at an altitude of 356 m above Mean
Sea Level. The soil of the experimental field was red
sandy loam in texture and pH of 7.3. The present study
was conducted on ten years old curry leaf local ecotype
Senkambu. The plot size was 6 x 1.2 m with a plant
spacing of 60 x 60 cm having 20 plants per plot. The
initial nutrient status of the soil was 182:14.9:354 kg
NPK ha'. Before the study, curry leaf plants are purely
grown under organic manure using farm yard manure
and neem cake. Regular cultural operations were
followed for the curry leaf as prescribed in Horticultural
Crop Production Manual (Anon., 2018). In general, three
crops are harvested in a year with 3 - 4 months interval
during rabi, summer and kharif season. But rabi
(October - December) and summer (March — May) are
the two main seasons for leaf production. The
experiment was laid out in randomized block design
with ten treatment combinations of organic manure and
bio-stimulants replicated thrice. The treatment details
were as follows,

T, 25% N as FYM +25% N as Vermicompost + 25%
N as Neem cake + 25% N as Biocompost +
Panchagavya (3%)

T, 50% N as Vermicompost + 25% N as Neem cake +
25% N as FYM + Panchagavya (3%)

T, 50% N as Vermicompost + 50% N as Neem cake +
Panchagavya (3%)

T, 25% N as FYM + 25% N as Vermicompost + 25%
N as Neem cake + 25% N as Biocompost + Humic
acid (0.5%)

T. 50% N as Vermicompost + 25% N as Neem cake +
25% N as FYM + Humic acid (0.5%)

T, 50% N as Vermicompost + 50% N as Neem cake +
Humic acid (0.5%)

T. 25% N as FYM + 25% N as Vermicompost + 25%
N as Neem cake + 25% N as Biocompost + Liquid
biofertilizer (1%)

T, 50% N as Vermicompost + 25% N as Neem cake +
25% N as FYM + Liquid biofertilizer (1%)

T, 50% N as Vermicompost + 50% N as Neem cake +
Liquid biofertilizer (1%)

T,, Control (RDF)

Organic manures like farm yard manure, neem cake,
vermicompost and biocompost were applied in four
splits at three months intervals after each clipping as
per the treatment schedule. The fertilizers were applied
as straight fertilizers to the control plot in the form of
urea, superphosphate and muriate of potash @
150:25:50 g of NPK plant! year' (Kumar et al., 20006).
The foliar spray of bio-stimulants viz., Panchagavya
(3%) was given three times using hand sprayer at 21
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days interval. Humic acid (0.5%) and liquid Azospirillum
(1%) were applied through soil application. Irrigation
was given once in ten days through drip. At the time of
harvest (90 days after last crop), morphological
parameters such as plant height (cm), number of matured
shoots, inter nodal length between two compound leaves
(cm), length of matured shoot (cm), number of
compound leaves per matured shoot and number of
leaflets per compound leafand fresh leaf'yield (kg) were
recorded during rabi and summer season. In each
treatment, five plants per replication were selected at
random and utilized for recording observations on the
above characters and the mean values were subjected
to statistical scrutiny as suggested by Panse and
Sukhatme (1985).

RESULTS AND DISCUSSION

In pooled mean, significant variation in growth
attributes during December (rabi) and May (summer)
month were observed due to foliar spray of biostimulants
and nutritional treatments (Table 4 and 5). The plant
height measured at 90 days after last harvest resulted in
the greatest value in summer season crop compared to
rabi season crop. During summer season, the highest
value of plant height (106.10 cm) was recorded by the
plants treated with 50% N as Vermicompost + 50% N
as Neem cake + Panchagavya (3%) as foliar spray (T,).
Combined application of organic manures and bio-
stimulants exerted a positive effect on the plant height
at the harvest stage. The increase in plant height might
be due to improvement in soil physical condition viz.,
increased water holding capacity, improved particle
density, pore spaces, texture and soil available nutrient
status (Mbagulu, 1992). Abdullah Adil Ansari (2008)
stated that organic amendments like vermicompost and
vermiwash promote humification, increased microbial
activity and enzyme production, which, in turn, bring
about the aggregate stability of soil particles, resulting
in better aeration and they also has a property of binding
mineral particles like calcium, magnesium and
potassium in the form of colloids of humus and clay,
facilitating stable aggregates of soil particles for desired
porosity to sustain plant growth. The possible reason
for the acceleration of growth by the application of
panchagavya might be due to the presence of nitrogen,
the chief constituent of protein, essential for the
formation of protoplasm which leads to cell division
and cell enlargement. The nitrogen is also an important
constituent of amino acids and coenzymes which exerted
considerable role in enhancement of plant growth
(Balkly, 1974). Whyte (1960) established that the
temperature of the natural environment in which a plant
grows was one of the chief determinants of growth and
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reproductive development in many plant species. The
high temperature, solar radiation and sunshine that
prevailed during summer season (March to May)
compared to winter season, might have favoured the
greater plant height recorded in these seasons although
it was not beneficial from the stand point of net income.

The more number of matured shoots of 28.05 and
32.42 were recorded in rabi season harvest and summer
season respectively in the plants which received 50% N
as Vermicompost +50% N as Neem cake + Panchagavya
(3%) as foliar spray (T,). The treatment T, recorded the
highest length of matured shoot of 82.40 cm and 94.94
cm in rabi season and summer season respectively. The
increase in number of shoots and length of shoots might
be attributed due to the presence of auxins, cytokinins
and gibberellins like substances present in combined
application of organic manure and foliar spray of
panchagavya which would activate the cell division and
cell elongation in the axillary buds there by leading to
the formation of more number of shoots and increased
the length of shoots in curry leaf as attributed by Sridhar
(2003) in Solanum nigrum, by Irene and Syama (2018)
in Palak.

Table 1: Nutrient content of applied organic manures

The lowest inter nodal length between two
compound leaves 0of 2.05 cm and 2.02 cm were recorded
in the plants fed with above mentioned manure (T,) in
rabi season and summer season harvest respectively.
More number of compound leaves per matured shoot
i.e. 45.58 and 53.00 and more number of leaflets per
compound leaf i.e.18.90 and 18.90 were recorded in
rabi season and summer season respectively in the plants
given with 50% N as Vermicompost + 50% N as Neem
cake + Panchagavya (3%) as foliar spray (T,). The
combined application of organic manure and foliar
spraying of panchagavya had favourable effect on
intermodal length, number of leaves and number of
leaflets in a compound leaf. This might be due to the
presence of optimum C: N ratio, which on
decomposition releases nitrogen in the form of usable
nutrient ions such as ammonium and nitrate. This
increase in the mineral constituents of soil might have
exerted more number of leaves, since nitrogen is the
chief constituent of amino acid and coenzymes of
biological importance. This is in concurrence with the
findings of Maheswarappa et al. (2001) in galangal and
Subha ef al. (2009) in curry leaf.

Nutrient Farmyard Vermicompost Neem cake Bio-compost
manure (Sugar mill pressmud)
Organic carbon (%) 5.1 9.5 1.2 32.60
N (%) 0.50 2.00 5.20 1.00
P,O, (%) 0.20 0.31 0.98 1.15
K,0 (%) 0.57 0.52 2.30 0.62
Table 2: Chemical composition of biostimulants
Panchagavya Liquid biofertilizer(Azospirillum) Humic acid
pH 5.6 Fixing Atmospheric nitrogen Carbon (%) 50
EC (dS m?) 4.6 20 kg ha'! Oxygen (%) 40
N (%) 1.4 Hydrogen (%) 5
PO, (%) 0.08 Nitrogen (%) 3
K,O (%) 0.5 Phosphorous (%) <1
Sulfur (%) <1
Table 3: Application of organic manure as per the treatment
Organic manure FYM Vermicompost Neem cake Biocompost
25% N 7.500 kg/plant 1.875 kg/plant 0.720 kg/plant 3.750 kg/plant
50% N 15.00 kg/plant 3.750 kg/plant 1.440 kg/plant 7.500 kg/plant
100% N 30.000 kg/plant 7.500 kg/plant 2.880 kg/plant 15.000 kg/plant
124
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In curry leaf the major yield components are leaves.
The highest leaf yield plant! (450.65 g and 690.52 g),
fresh leafyield plot' (4.05 and 6.21 kg) and estimated
leaf yield per hectare (4.50 and 6.90 tonnes) were
recorded in the plants fed with 50% N as Vermicompost
+ 50% N as Neem cake + Panchagavya (3%) as foliar
spray (T,) in rabi season harvest and summer season
harvest respectively (Table 6). The result is in
concurrence with the findings of Kundu ez al. (2015) in
ber. The increased leaf yield might have occurred due
to the presence of growth promoting hormones. This
result is found to be in accordance with Madhavi Latha
and Veena (2013) in palak and amaranthus, who stated
that the application of organics attributed to better
growth of plants and higher yields by slow release of
nutrients for absorption with additional production of
plant growth promoting substances like giberellin,
cytokinin and auxins. Abdullah Adil Ansari (2008)
observed better growth of plants and higher yield in
onion by slow release of nutrients for absorption with
additional nutrients like giberellin, cytokinin and auxins,
by the application of organic inputs like vermicompost
in combination with vermiwash.

Among the various treatments, the plants fed with
50% N as Vermicompost + 50% N as Neem cake +
Panchagavya (3%) as foliar spray resulted in maximum
B:C ratio of 2.24:1 and 1.72:1 during rabi and summer
season respectively. The minimum B:C ratio of 1.23:1
and 1.05:1 during rabi and summer season respectively
was observed in treatment T (control). The winter
season (rabi) generally fetches very good market price
since the leaf production is very limited in this season.

It can be concluded that the plants fed with 50% N
as Vermicompost + 50% N as Neem cake + Panchagavya
(3%) as foliar spray (T,) recorded the highest fresh leaf
yield of 4.50 and 6.90 tonnes ha™ in rabi season and
summer season respectively.

REFERENCES

Abdullah Adil Ansari. 2008. Effect of vermicompost
and vermiwash on the productivity of spinach
(Spinacia oleracea), onion (Allium cepa) and
potato (Solanum tuberosum). World J. Agric. Sci.,
4: 554-557.

Anonymous, 2018. Horticultural crop production
manual. Horticultural College and Research
Institute, Tamil Nadu Agricultural University,
Coimbatore.

Balkly, S. A. 1974. Effect of fertilization treatments on
the yield of chryslar imperial rose plants. Agri. Res.
Rev, 52: 95-99.

J. Crop and Weed, 17(1)

Irene Vethamoni, P. and Syama S. Thampi. 2018. Effect
of organic manuring practices on growth and yield
of palak (Beta vulgaris var. bengalensis Hort.)
International J. Current Microbio. Applied Sci, 7:
1855 - 1863

Jagadeeshkanth, R. P., Sankaranarayanan, R. and Suresh,
V. 2018. Effect of fertigation on quality of curry
leaf (Murraya koenigii Spreng). Horti.
International J, 2: 404 406

Kundu, S., Chakraborty, S., Roy, D., Ghosh, B. and
Dutta, P. 2015. Studies on organic nutrition in
improving yield and quality of ber cv. BAU Kul-
1. J. Crop and Weed, 11:14-18

Kumar, N., Khader Md. Abdul, Rangaswami, P. and
Irulappan, I. 2006. Introduction to Spices,
Plantation Crops, Medicinal and Aromatic Plants.
Oxford & IBH Publishing Co. Pvt. Ltd., New
Delhi.

Madhavi Latha and Veena, J. 2013. Performance of
organic leafy vegetables production under
Hyderabad conditions. Veg. Sci., 40: 243-245

Maheswarappa, H. P., Nanjappa, H. V. and Hedge, M.
R. 2001. Effect of planting material, plant
population and organic manures on growth
components and yield of galangal (Kaempferia
galanga L.) when grown as intercrop in coconut
gardens. Indian J. Agl. Sci., 71: 183-186.

Mbagulu, J. S. C. 1992. Improving the productivity of
a depleted ultisol in Nigeria using organic and
inorganic amendments, Part 2. Changes in physical
properties. Biores. Tech, 42: 167-175.

Mohan, R. S. 2012. Curry leaf campaign. Spice India,
25: 10-12.

Panse, V. G. and Sukhatme, P. V. 1985. Statistical
methods for agricultural works. IVth Edn., ICAR,
New Delhi.

Sivasubramaniam, K. and Selvarani, K. 2012. Studies
on curry leaf (Murraya koenigii) seeds. Current
Science, 103: 883-885

Sridhar, T. 2003. Effect of bio regulators on Black
nightshade (Solanum nigrum L.).” M.Sc. (Ag.)
Thesis, Tamil Nadu Agricultural University,
Coimbatore, India.

Subha, R., Jansirani, P. and Raja Babu, C. 2009. Studies
on crop regulation in curry leaf (Murraya koenigii
Spreng.) during off season. International J. Plt. Sci,
5:269-273

Whyte, R. O. 1960. Crop production and Environment.
Faber and Faber Press, London, pp 392




<<
  /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 /Error
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


