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Response of rice (Oryza sativa) varieties to different levels of nitrogen under
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ABSTRACT

A field experiment was conducted during 2011 and 2012 at Jagdalpur on the response of rice (Oryza sativa L)
varieties to different levels of nitrogen. Plant height, leaf area-index, root volume and dry matter production were
the highest with ‘Tulsi’ at 90 kg N/ha. Panicles/m2, filled grains/panicle, grain (4.50 tonnes/ha) and straw yield and
nitrogen uptake by grain and straw were also significantly higher with ‘Tulsi’, Increasing levels of nitrogen en-
hanced panicles/m2, filled grains/panicle, grain and straw yield and nitrogen uptake by grain and straw only up to
90 kg N/ha.  Varieties and nitrogen levels interacted significantly and the highest grain yield and economics were
recorded with ‘Tulsi’ at 90 kg N/ha and it was found to be optimum combination for aerobic rice.
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Rice demand was projected to increase by 25% from
2001 to 2025 to keep pace with population growth (FAO,
2001). Upland rice area is being shrinking due to lack of
appropriate technologies on nitrogen levels and suitable
varieties for rainfed ecosystems. It is necessary to increase
yield per unit area with less water to fulfill the increasing
rice demand with shrinking resources. Water is a looming
crisis due to competition among agricultural, industrial
and domestic users. In Asia, more than 50% of irrigation
water is used to irrigate rice. Under upland conditions,
where the crops are not flooded at all during the growth
period is an effective way to save water and to reduce the
methane emissions produced by flooded rice (Tuong et al.,
2005). This concept of aerobic rice entails the use of nu-
trient responsive cultivars that are adapted to aerobic cul-
ture aiming at 70–80% yields of high input flooded rice
(Prasad, 2011).

Nitrogen is the key nutrient that limits the rice produc-
tion. In lowland rice ecosystems, the nitrogen-use effi-
ciency is approximately 30%, whereas in upland rice,
whether irrigated or rainfed, nitrogen-use efficiency would
be in the range of 40 to 60% (Dubey et al., 1983). How-
ever, there is a need to quantify the requirement of nitro-
gen for the aerobic rice with particular condition to the

cultivars, location and management conditions. The reli-
able information on the vital agro-techniques for success-
ful aerobic rice in this region is absolutely lacking. The
present study was undertaken to identify the suitable cul-
tivar and estimate the optimum nitrogen dose for maxi-
mum productivity of rice under aerobic culture.

MATERIALS AND METHODS

The field experiment was conducted during the rainy
(kharif) season 2011 and 2012 at upland of instructional
farm, S.G. College of Agriculture and Research Station,
IGKV, Jagdalpur (19.050 N, 81.570 E at 774 m above mean
sea level) in the Plateau of Chhattisgarh. Soil was light in
texture, low in organic carbon (0.40%) and available nitro-
gen (155 kg/ha) and medium in available phosphorus (22
kg/ha) and available potassium (240 kg/ha). The experi-
ment was laid out in split plot design with 4 varieties
‘Tuls’i, ‘Swarna’, ‘Poornima’ and ‘Annada’ and for nitro-
gen levels, viz. 40, 60, 90 and 110 kg/ha, as subplots. Ni-
trogen was applied in 4 equal splits at seeding, active
tillering, panicle initiation and grain filling. A uniform
dose of 60 kg P2-O5 /ha and 50 kg K2 O/ha was applied to
all the plots as basal. The experimental area was ploughed
twice with tractor drawn cultivator to obtain the desired
tilth. The seed of rice was directly sown in rows on 8 June
2011 and 9 June 2012. The seed was treated with fungi-
cide Carbendazim  @  1 g/kg seed and then dibbled as
single seed with a spacing of 20 cm. Thinning and gap fill-
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ing were done at 10 DAS to maintain the uniform plant
stand in all the plots. Hand weeding was done twice at 20
and 40 DAS for control of weeds. The crop was harvested
on 11 December 2011 during first year and on 11 Decem-
ber 2012 during the second year. The data recorded on
various growth and yield parameters of rice crop were
analyzed following standard statistical analysis of variance
procedure.

RESULTS AND DISCUSSION

Growth parameters
Rice varieties ‘Tulsi’ and ‘Poornima’ had significantly

higher plant height and leaf-area index (LAI) than
‘Annada’ and Swarna’ (Table 1). The lowest LAI was as-
sociated with ‘Swarna’. The significantly higher root vol-
ume and total tillers/m2 were observed in ‘Tulsi’ than the
other varieties. The root volume of ‘Tulsi’ was not found
comparable with rest of varieties. Significantly higher dry
matter was noticed with ‘Tulsi’, followed by ‘Poornima’.
The lowest dry matter was produced by ‘Swarna’.  Plant
growth parameters like plant height, LAI, dry matter and
root volume increased up to 90 kg N/ha only and at 110 kg
N/ha there was significantly increased in these parameters.

 Production of the highest growth stature with ‘ Tulsi’
might be due to its potential for profuse rooting and
tillering ability under aerobic culture in the domain of in-
vestigation over  ‘Swarna’, which might be due to reverse
response, since the varieties susceptible to withstand mois-
ture stress, would lead to poor growth especially under
aerobic culture. It also reduced canopy photosynthesis and
thereby the lower growth parameters. The highest stature
of all the growth parameters, viz. plant height, LAI and dry

matter production, was noticed with 90 kg N/ha, while the
lowest was noticed with the 40 kg N/ha (Kumar et al.,
1996). The increased rate of nitrogen application at the
highest level failed to produce higher dry matter and root
volume.

Yield attributes
‘Tulshi’ produced significantly higher number of

panicles/m2 and filled grains/panicle than all the other va-
rieties (Table 1). However, number of panicle with
‘Poornima’ was at par with ‘Annada’ and Swarna. Swarna
produced the lowest number of panicles/m2 and filled
grains/panicle. The lowest spikelet sterility was observed
in the variety ‘Swarna’ which was comparable with
‘Annada’ during both the years. ‘Tulsi’ recorded the higher
sterility during both the years because of effective translo-
cation of assimilates to the sink, which might have resulted
in sound filling of grains as revealed by highest number of
filled grains/panicle. This has been documented by
Bouman et al. (2006) in their findings.

Increasing levels of nitrogen up to 90 kg N/ha signifi-
cantly enhanced the number of panicles/m2 and filled
grains/panicle, over other nitrogen levels. The lowest was
recorded with 40 kg N/ha. Spikelet sterility progressively
enhanced with the increase in N level up to 90 kg N/ha.
The lowest spikelet sterility was recorded with 40 kg N/ha
because of total nitrogen content in the leaves increased
with the increase of nitrogen supply and was forced to be
associated with the spikelet sterility induced by low tem-
perature (Haque, 1988). Spikelet sterility at 60 kg N/ha
was comparable with 90 kg N/ha, which recorded the
highest sterility during both the years. Effective transloca-

Table 1. Growth and yield attributes of rice varieties as influenced by different levels of nitrogen (pooled data of 2 years)

Treatment Plant height at Leaf-area Root Dry matter Panicles/m2 Filled Spikelet
harvesting (cm)  index at volume/hill production at grains/ sterility (%)

60 DAS at 60 (cc)   harvest (t/ha) panicle

Variety
‘Tulsi’ 90.4 4.2 24.3 12.6 178.5 135.6 10.8
‘Swarna’ 76.1 3.3 18.4 9.5 164.2 113.2 5.8
‘Poornima’ 87.4 4.0 21.4 11.4 170.3 123.4 9.0
‘Annada’ 80.3 3.6 21.0 10.7 167.2 119.3 7.0

SEm± 1.1 0.1 0.8 0.2 1.4 2.0 0.7
CD (P=0.05) 3.6 0.4 2.8 0.8 5.1 7.1 2.3

Nitrogen (kg/ha)
40 80.1 3.2 17.7 10.1 160.1 107.1 6.2
60 83.3 3.8 21.3 11.1 170.3 123.4 8.8
90 86.5 4.2 24.3 12.0 176.4 133.6 9.7
110 85.1 3.9 21.7 11.3 171.3 127.5 7.7

SEm± 0.9 0.1 0.7 0.1 1.4 1.7 0.5
CD (P=0.05) 2.8 0.2 2.1 0.5 4.0 5.0 1.4

DAS, days after sowing
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tion of assimilates to the sink might have resulted in sound
filling of grains as revealed by the highest number of filled
grains/panicle. The poorest condition of all the yield at-
tributes resulted with 40 kg N/ha. Better performance un-
der 90 kg N/ha in respect of yield attributes of rice under
aerobic culture confirms the findings of Maheswari et al.
(2007) and Dubey et al. (1983).

Grain and straw yields
The significantly higher grain yield was produced by

the variety ‘Tulsi’ than that of all the other varieties (Table
2). The grain yield of ‘Poornima’ and ‘Annada’ were at par
and the lowest grain yield was produced with ‘Swarna’.
Increasing levels of nitrogen progressively enhanced the
grain yield up to 90 kg N/ha and thereafter the yield de-
clined. Significantly higher grain yield was recorded with
90 kg N/ha over other doses. Regardless of the varieties,
the highest grain yield was recorded with 90 kg N/ha over
other doses.

The interaction effect of varieties and nitrogen levels
revealed that the highest grain yield was recorded with
‘Tulsi’ at 90 kg N/ha, which was comparable with ‘Tulsi’
with 60 kg N/ha and ‘Poornima’ with 90 kg N/ha, whereas
the lowest was recorded with ‘Swarna’ at 40 kg N/ha. The
trend with varieties and levels of nitrogen on the biologi-
cal yield of rice was similar to that of grain yield.

Enhanced yield under aerobic culture with a suitable
variety was owing to the fact that production of signifi-
cantly more productive tillers lead to accrual of more pho-
tosynthates, resulting in higher grain yield of rice under
aerobic culture. Performance of different varieties under
aerobic culture with variation in the yield was reported by

Bouman et al. (2005) using different N levels, which was
due to enhanced stature of yield attributes, forming larger
sink size coupled with efficient translocation of photosyn-
thates to the sink. These results corroborate with those
reported by Belder et al. (2005) and Sathiya and Ramesh
(2009). The higher yields can also be attributed to the
availability of nitrogen both as ammonium and nitrate
forms due to alternate wetting and drying conditions,
which might be beneficial to crop growth than provision
of single form by itself.

Nitrogen uptake
The highest uptake of nitrogen by grain and straw was

recorded with ‘Tulsi’, which was significantly higher than
all other varieties (Table 2). Among the varieties, the high-
est uptake of nitrogen was recorded in ‘Tulsi’, followed by
Poornima. The lowest uptake of nitrogen by grain and
straw was noticed on ‘Swarna’. Increasing levels of nitro-
gen progressively enhanced the uptake of nitrogen up to
90 kg N/ha and thereafter the uptake of nitrogen declined.
The highest uptake of nitrogen by grain and straw was
recorded with 90 kg N/ha, which was significantly higher
than rest of the nitrogen levels. The response at the high-
est levels of nitrogen was lesser as the levels were above
the optimal dose required for the potential crop perfor-
mance. The uptake of nitrogen was lower with 40 kg N/ha
due to its poor LAI and dry-matter production leading to
lesser uptake.

Economics
Gross, net returns and benefit: cost ratio of rice under

aerobic culture differed significantly with varieties and

Table 2. Yield, economics and nitrogen uptake of rice varieties as influenced by different level of nitrogen (pooled data of 2 years)

Treatment Grain yield Biological Nitrogen uptake (kg/ha) Gross Net Benefit:
(t/ha) yield (t/ha) Grain Straw returns/ha returns/ha cost ratio

(×103 /ha) (×103 /ha)

Variety
‘Tulsi’ 4.50 11.42 27.5 45.5 49.06 36.62 4.01
‘Swarna’ 3.56 8.87 20.8 36.0 38.76 26.32 3.16
‘Poornima’ 3.96 10.00 23.5 39.9 43.25 30.80 3.53
‘Annada’ 3.78 9.49 22.3 38.3 41.21 28.87 3.38

SEm± 0.10 0.21 0.7 0.7 0.86 0.82 0.06
CD (P=0.05) 0.37 0.71 2.4 2.5 2.96 2.86 0.21

Nitrogen(kg/ha)
40 3.33 8.36 19.8 34.5 36.21 24.07 3.05
60 4.00 10.10 23.8 40.2 43.66 31.31 3.60
90 4.40 11.02 26.1 43.7 48.04 35.39 3.89
110 4.08 10.30 24.4 41.3 44.57 31.72 3.53

SEm± 0.09 0.21 0.5 0.6 0.92 0.92 0.07
CD (P=0.05) 0.27 0.61 1.5 1.7 2.65 2.65 0.19
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Table 3. Effect of varieties and N-levels on grain yield (t/ha) of rice

Treatment 2011 2012

‘Tulsi’ ‘Swarna’ ‘Poornima’ ‘Annada’ ‘Tulsi’ ‘Swarna’ ‘Poornima’ ‘Annada’

Nitrogen (kg/ha)
40 3.98 2.96 3.42 3.22 3.79 2.82 3.25 3.10
60 4.51 3.68 3.92 4.29 4.32 3.48 3.73 4.04
90 4.80 3.80 4.29 4.18 4.82 3.94 4.38 3.97
110 5.09 4.16 4.63 3.84 4.61 3.61 4.06 3.64

SEm± CD (P=0.05) SEm± CD (P=0.05)
V × N 0.15 0.46 0.14 0.44
N × V 0.16 0.47 0.15 0.45

levels of nitrogen (Table 2). The significantly higher gross
and net returns and benefit: ratio was realized with the
variety ‘Tulsi’, higher than all other varieties. However,
gross and net returns and benefit: cost ratio of ‘Poornima’,
were at par with ‘Annada’. Remunerative economic re-
turns play a key role for adoption of any refined version of
agro-techniques. In the present study, gross and net returns
as well as benefit: cost ratio were found highest with
‘Tulsi’ and at a nitrogen level highest 90 kg/ha. It is obvi-
ous that realization of higher gross returns was the result
of higher grain and straw yield with the best treatment.

Hence for rice grown under aerobic culture, variety
‘Tulsi’ with application of 90 kg N/ha was found optimum
as it has resulted in the highest growth of aerobic rice and
higher productivity besides enhancing profitability.

REFERENCES

Belder, P., Bouman, B.A.M., Spiertz, J.H.J., Peng, S., Castaneda,
A.R. and Visperas, R.M. 2005. Crop performance, nitrogen
and water use in flooded and aerobic rice. Plant and Soils
273: 167–82.

Bouman, B.A.M. Yang Xiaoguang, Wang Huaqi, Zhimin, Zhao
Junfang and Chen Bin. 2006. Performance of aerobic rice
varieties under irrigated conditions in North China. Journal
of Field Crops Research 97: 53–65.

Bouman, B.A.M., Peng, S. Castaneda, A.R. and  Visperas, R.M.
2005. Yield and water use of irrigated tropical aerobic rice
systems. Agricultural Water Management 74: 87–105.

Dubey, O.P., Namdeo, K.N., Verma. S.N. Singh, S., Mishra, V.P. and
Pande, P.C. 1983 Response of paddy varieties to levels of

nitrogen under rainfed conditions. Indian Journal of
Agronomy 28(2): 134–36.

FAO. 2001. Soil Carbon sequestration for improved land manage-
ment. World Soil Resources Reports 96.

Guang, Hui Xie., Jun Yum Jing Yan., Huaqi  Wang and Xiurong,
Zhu. 2005. Direct seeding of aerobic rice in China. Rice is
life: scientific perspectives for the 21 st century (In): Pro-
ceedings of the World Rice Research Conference held in
Tokyo and Tsukuba, 4–7 November 2004, Japan pp. 186–88.

Haque, M.Z. 1988. Effect of nitrogen, phosphorus and potassium on
spikelet sterility induced by low temperature at the reproduc-
tive stage of rice. Plant and Soil. 109(1): 31–36.

Kumar, N., Singh, V.K. and Thakur, B.R. 1996. Leaf area index of
winter rice as influenced by level and time of nitrogen appli-
cation. Journal of Applied Biology 5(1/2): 87–88.

Maheswari. J., Maragathan, N. and James Martin, G. J. 2007. Rela-
tively Simple Irrigation Scheduling and N application en-
hances the productivity of Aerobic rice. American Journal of
Plant Physiology 2(4): 216–68.

Mhaskar, N.V., Thorat, S.T. and Bhagat S.B. 2005. Effect of nitro-
gen levels on leaf area, leaf area index and grain yield of
scented rice varieties. Journal of Soils and Crops 15(1):
218–20.

Prasad. R. 2011. Aerobic rice systems. Advances in Agronomy 111:
207–47.

Sathiya. K. and  Ramesh. T. 2009. Effect of split application of ni-
trogen on growth and yield of aerobic rice. Asian Journal of
Experimental Sciences 23(1): 303–06.

Tuong. T.P. Bouman, B.A.M.  and Mortimer, M. 2005. More rice
less water-integrated water productivity in irrigated rice-
based systems in Asia. Plant Production Science 8(3): 231–
41.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /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
  ]
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


