Agricultural Science; Vol. 5, No. 1; 2023
(CIbEAs ISSN 2690-5396  E-ISSN 2690-4799
https://doi.org/10.30560/as.vSnl1pl

Water Management of Organic-Based Pineapple in Upland Sloping
Production Areas

Ricson L. Ines!, Precious Grace B. Daping?, Zoila M. Duque? & Romar P. Regalario®

! Department of Agricultural and Biosystems Engineering, Bataan Peninsula State University Abucay Campus
Bangkal, Abucay, Bataan

2 Department of Agriculture, Bataan Peninsula State University Abucay Campus, Bangkal, Abucay, Bataan

3 Organic Agriculture Research, Development and Innovation Center, Bataan Peninsula State University Abucay
Campus, Bangkal, Abucay, Bataan

Correspondence: Ricson L. Ines, Department of Agricultural and Biosystems Engineering, Bataan Peninsula State
University Abucay Campus Bangkal, Abucay, Bataan. E-mail: rhenz554@yahoo.com

Received: February 9, 2023 Accepted: March 27,2023  Online Published: April 18, 2023

Abstract

Irrigation of crops in the upland is one major problem in crop production because of water availability during the
dry season which includes the right irrigation water method, one of major factors in crop production. The main
objectives of the study were to assess the growth and yield of organically grown pineapple at different water
management; and to evaluate the cost and economic returns of organically grown pineapple at different water
management. Study conducted at BPSU Bangkal, Abucay, Bataan (N 14°46° East 120°30’). The total rainfall
depth at BPSU-AWS Station for July 2020 to June 2022 was 5,002.4 mm during the study period. The micro-
sprinkler irrigation system (90 Iph, 5.5 m — 12.5 m WD) was used to supplement the irrigation water. Four
treatments were subjected for verification (T1 — no supplemented water, T2 — Irrigate up to 30% soil MC, T3 -
Irrigate up to 50% soil MC, and T4 — Irrigate up to 70% soil MC) with the aid of an Atmometer and Soil Moisture
Meter. Pineapple (T4) has 72.7 cm high, 109.5 cm crown diameter with 25.7 leaves, and T4 has the most number
of large size (126/179). Pineapple production has a good return in terms of income, and ROI, and has a short
payback period compared with other commodities. With the application of supplemented irrigation water to upland
and rolling production areas, the farmer’s income could increase with the right irrigation method for specific and
selected crops to be raised.
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1. Introduction

Climate change is a significant change in climate in the regions which is the result of careless human activities that
were observed on common measurements like rainfall, temperature, and air. The Philippines had excessive rainfall
but was not uniformly distributed within the country. The unpredictable distribution results in runoff, flooding and
soil erosion, and water deficit during the dry season. Therefore, a need to impound part of excessive rainfall water
for supplemental purposes during scarce water supply specifically for crop production.

Water system in the upland is one major problem in crop production because of irregular soil surface configuration
and source of irrigation water. Soil surface configuration is one factor in the selection of production area which
includes water the major factor for crop production. Because of this soil aspect, few areas are productive. In Bataan
province however crop are produced even in sloping and upland areas such as pineapple, cassava, sweet potato,
banana, taro, and other high value crops.

During the second quarter of 2020, the production of pineapple increased to 712.26 thousand metric tons or by 1.4
percent from 702.25 thousand metric tons in the same quarter of 2019. Northern Mindanao, which contributed 50.5
percent to the total production this quarter, was the top pineapple producer with 359.72 thousand metric tons. This
was followed by SOCCSKSARGEN with 184.41 thousand metric tons or25.9 percent share
(https://psa.gov.ph/fruits-crops-bulletin/pineapple).

In Bataan upland areas, pineapple were also produced. Production of these crops relies on the rainfall occurrence
for its irrigation without any other means of watering the plants. Because of the unpredictable occurrence of rains,
insurance of high production cannot be projected and it was not maximized. And when a small amount of rainfall,
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surely losses for the farmer. However, if there is a source of irrigation water, proper irrigation method, and timing
of application, maximum crop production will be expected.

The main objective of the study was to establish the irrigation management of organic-based pineapple in sloping
production areas, specifically: assessing the growth and yield of organically grown pineapple and evaluating the
cost and economic returns of organically grown pineapple at different water management.

Application of irrigation water at the proper time will sustain the growth development of crops and giving all
nutrient requirements of pineapple will result in high production. Establishment of water management for
pineapple, considering nutrient management and crop maintenance.

The establishment of irrigation requirements and irrigation intervals for specific soil types for pineapple will
increase the product quality resulting in increasing the income of the farmer.

2. Methodology

Includes and present the materials used, the crop used in the study, the site identified, the preparation of the
experimental area, data gathered and monitored, the experimental design, and data analysis.

2.1 Conceptual Framework

The framework (Figure 1) illustrated and discussed the input, process, and output of the study. The identified area
was cleared, crop establishment, instrumentation, and organic materials for crop production including agro-
climatic data to be used (INPUTS). During crop development, the pineapple was maintained through scheduled
irrigation, fertilization, and pest management including the gathering of crop growth parameters. Soil moisture
was also monitored (PROCESS). As a result, there was established water management for pineapple production,
growth parameters and yield, and economic benefit of the study (OUTPUT).

INPUT PROCESS OuUTPUT

Identify Production Area Crop irrigation schedule Crop water management
and volume/time

Crops to be produce Crops growth Performance
Soil moisture monitoring

Crop establishment Yield Performance
Fertilization

Instrumentation Cost-Benefit
Crop pest management

Farm inputs
Rainfall recording

Agro-climatic data

Figure 1. Conceptual Framework

2.2 Materials

a.  Pressurized Sprinkler and attachments. This was established to water the crops at specific conditions.
Sprinkler has 90 Iph with 5.5-15.5 m wetted diameter.

b.  Crops. Pineapple was raised and produced using foliar organic fertilizer.
c. HDPE Pipe. This was laid out in the production area where irrigation equipment was established.
d.  Soil Moisture Meter. Used to measure and monitor the soil moisture for irrigation scheduling (Figure 2).

e.  Atmometer. Use to measure the daily evapotranspiration of a specific crop (Figure 2).

e}

Pineapple Sucker. Planting material for production.

g.  Foliar Organic Fertilizer. Used as a nutrient supplement for crop production. Crops was applied with foliar
organic fertilizers every two weeks.

h.  Automatic weather station. Instrument where agro-climatic data are recorded and to be used for analysis
specifically rainfall.
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Figure 2. Moisture Meter, Sprinkler and Atmometer

2.3 Identified Site

Upland and rolling area was identified within the Campus for the study probably with 17%-30% slope for the agro-
forestry development. The area has more or less 1,200 square meter demonstration site located in the Organic Crop
Demonstration Area, BPSU Abucay.

2.4 Crop Production Establishment

The identified area was cleared. Remove the vegetative covers through manual hoeing. Pineapple was planted
along the contour lines established in a triangular-double row at 0.5 m per plant and 1.0 m between double rows.
The area was added with rice hull up to 5 cm thick after planting to reduce the occurrence of unwanted plants and
serve as organic fertilizers upon decomposition.

2.5 Crop Management and Maintenance

The crop established was maintained. Regular weeding was done including irrigation based on the crop water
requirement and soil moisture content. Pest and disease management was observed and control.

Two sprinklers (90 Iph, 5.5-12.0 m wetted diameter) were established in every replication of pineapple treatment
for 100 m? per replication (Figure 3).

Figure 3. Watering (Sprinkler irrigation)
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2.6 Data Gathered and Collected

Data gathered and collected were depth of rainfall, soil moisture, irrigation volume and irrigation time, crop growth
parameters, and yield. Changes in soil physical and chemical properties were also observed.

Rainfall. 1t was collected every 8 AM and 2 PM every day at the AGROMET Station.
Soil moisture. It was measured, monitored, and recorded using a digital soil moisture meter at the depth of 10 cm.
Irrigation time and frequency. 1t was dependent on the atmometer reading every 10-day irrigation interval.

Growth parameters. Height, number of leaves, and crown diameter were gathered and measured from the
pineapple.

Yield. Harvested pineapple based on sizes (extra small, small, medium, and large) and prices were recorded from
each treatment.

2.7 Experimental Design and Data Analysis

The compiled data from the study were analyzed (Figure 4), statistical analysis for mean differences, and using F-
Test for the significance of the gathered data. Economic analysis was presented using the Cost and Return Analysis.

Layout: Treatment 1, T1 — No irrigation
Treatment 2, T2 — Irrigate up to 30% Soil MC
Treatment 3, T3 — Irrigate up to 50% Soil MC
Treatment 4, T4 — Irrigate up to 70% Soil MC

T,R,

PINEAPPLE

August 2020
T,R, TR,
TR, T,R,
T,R, | T,R, | T,R, | TsR, | T,R,

Figure 4. Experimental Layout

3. Result and Discussion
3.1 Rainfall

The area has two distinct seasons, dry season which starts from November to May, and the rainy season from June
to October of year. Table 1 illustrated the depth of rainfall in BPSU-AWS Station from July — December 2020,
January — December 2021 and January — June 2022.
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Table 1. Rainfall depth (mm) during the study period

2020 RF(mm) 2021 RF(mm) 2022 RF(mm)

Jan 878 Jan 216
Feb 11.0 Feb 102
Mar 304 Mar 434
Apr 52 Apr 92
May 176 May 1676
Jun 206.0 Jun 32
Jul 24406 Jul 14306
Aug 4440 Aug 615.8
Sep 191.6 Sep 4688
Oct 518.8 Oct 2118
Nov 4126 Now 102
Dec g0 Dec 364
Sub-Total 1,895.6 i 2,793.6 313.2
Total 5,002.40

3.2 Growth and Yield Performances

In the production of pineapple (Sweet Cayenne), the evapotranspiration reading from atmometer (Figure 7) was
the basis for irrigation including the soil moisture level using a soil Moisture Meter. The daily evapotranspiration
rate was from 1.0 mm/day to 6.0 mm/day.

Pineapple has more than 72.7 cm average height and has a wider crown diameter (Treatment 4), however it has 26
least number of leaves (Table 7).

The harvested pineapple has extra small (XS — 6.3 cm height and 4.8 cm diameter), small (S — 7.3 cm height and
5.5 cm diameter), medium (M — 8.1 cm height and 5.8 ¢cm diameter), and large (L — 8.8 cm height and 5.9 cm
diameter). The percentages of pineapple harvested in terms of sizes were 13.2, 24.0, 27.1, and 35.6 for XS, S, M,
and L, respectively. On the other hand, in terms of production per treatment were 19.0, 30.6, 20.6, and 29.7 for
Treatment 1, Treatment 2, Treatment 3, and Treatment 4, respectively (Table 8).

ATMOMETER Reading - Pineapple
Aug. 24 - Oct. 10, 2021
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Figure 7. Atmometer reading in Pineapple area
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Table 7. Growth performance of Pineapple

Pineapple Height (cm) Crown Diameter (cm) Number of Leaves
Treatment 1 69.7 108.1 2913
Treatment 2 68.3 100.3 297
Treatment 3 673 103.1 277
Treatment 4 727 109.5 257
Table 8. Yield performance of Pineapple
Treatment Sizes Sub-Total Percentage
X5 5 M L
T1 24 51 33 51 179 19.0
T2 36 62 82 108 288 30.6
T3 32 63 49 50 154 206
T4 32 50 71 126 279 297
Sub-Total 124 226 255 335
TOTAL 840
Percentage 132 240 271 356

3.3 Cost and Benefit

Initial cost covered the materials which includes irrigation facilities like PE pipes, sprinklers, valves, filters, etc.
Depreciation, interest on investment, repair, and maintenance were included in the fixed cost while variable costs
were farm inputs and labor costs for crop production. Gross income (Table 4) comes from sales of different crops.
Pineapple has higher ROI because of high demand sales of products due to supply and demand.

Table 4. Cost and Benefit Analy

sis

BASIC COMPUTATION (PhP) Pineapple
I. Initial 49 040.00
II. Fixed cost
a. Depreciation cost (5 % of initial cost) 2.452.00
b. Interest on Investment (5 % of initial cost) 2.452.00
c. Repair and Maintenance (2 % of initial cost) 980.80
Useful Life, years 5
Total Annual fixed cost 5.884.80
ITI. Variable Cost
a. Planting materials, feriilizers, efc. 18.700.00
b. Labor Cost 16.000.00
Total Variable Cost 34.700.00
Total Annual Cost 40,584.80
IV. Gross Income 78.640.00
V. Net Income 38.055.20
VI. ROI (%) 0.776
VII. Payback Period (years) 1.3

4. Summary and Conclusion

In the production of pineapple, the evapotranspiration reading from the atmometer was the basis for irrigation
including the soil moisture level. The daily evapotranspiration rate was from 1.0 mm/day to 6.0 mm/day. Pineapple
has more than 72.7 cm average height and has a wider crown diameter (Treatment 4), however it has 26 least
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number of leaves. The harvested pineapple fruit has extra small (XS — 6.3 cm height and 4.8 cm diameter), small
(S—7.3 cm height and 5.5 cm diameter), medium (M — 8.1 cm height and 5.8 cm diameter), and large (L — 8.8 cm
height and 5.9 cm diameter). The percentages of pineapple harvested in terms of sizes were 13.2, 24.0, 27.1, and
35.6 for XS, S, M, and L, respectively. On the other hand, in terms of production per treatment were 19.0, 30.6,
20.6, and 29.7 for Treatment 1, Treatment 2, Treatment 3 and Treatment 4, respectively.

Initial cost covered which includes irrigation materials like PE pipes, sprinklers, valves, filters, etc. Depreciation,
interest on investment, repair, and maintenance were included in the fixed cost while variable costs were farm
inputs and labor costs for crop production.

Recommendation

Crop production in the upland rolling area crop considers elevation, land configuration, weather data, crop
characteristics and planting materials, farmer’s management, planting method, and timing of planting/transplanting.

Pineapple has better yield as long regular maintenance like weeding, regular application of foliar organic fertilizers,
and monitoring of ET, especially during the season for proper timing of supplemented irrigation water.

References

Arcelo, M. M. (2020). Production Guide for Pineapple. Retrieved Sept 29, 2020, from
http://bpi.da.gov.ph/bpi/images/Production_guide /pdf/Pineapple%20.pdf

Business Diary Ph. (2018). Sweet Potato Production Guide. Retrieved November 10, 2020, from
https://businessdiary.com.ph/4609/sweet-potato-production-guide/

CLARRDEC Farm Primer. (2001). Pagtatanim ng Gabi. CLARRDEC — CLSU, Science City of Mufioz, Nueva
Ecija. Issn 1655-2202

Onwueme, 1. (1999). Taro cultivation in Asia and the Asia Pacific. Food and Agriculture Organization. FAO —
RAP Publication. Retrieved November 15, 2020, from http://www.fao.org/3/AC450E/ ac450e04.htm#
TopOfPage.

PCAARRD Information Bulletin No. 290/2012. (2008). Sweet Potato Production. Institute of Plant Breeding, Crop
Science Cluster, College of agriculture. UP Los Bafios, Laguna.

PCAARRD Information Bulletin No. 75/2016. (2016). Pineapple — Science and Technology Based Smooth
Cayenne Production in Bataan and Aurora. PCAARD — DOST, Los Baiios, Laguna. ISSN 0116-7736.

Philippine Council for Agriculture and Resources Research and Development. (1998). Philippine Recommends
for Irrigation Management for Crop Diversification. PCARRD Technical Bulletin Series No. 83. National
Science and Technology Authority and the Bureau of Soils. Los Bailos, Laguna, Philippines.

Rashmi Dr, Raghu N, Gopenath Ts, Pradeep Palanisamy, Pugazhandhi, Bakthavatchalam, ... Kanthesh M
Basalingappa (2018). Taro (Colocasia esculenta) : An overview. Journal of Medicinal Plants Studies, 6(4),
156-161.  Retrieved  November 15, 2020, from  https://www.researchgate.net/publication/
330397951 Taro Colocasia_esculenta An_overview

Reddy, J. (2015). Pineapple Farming Cultivation and Techniques — A Full Guide. Retrieved November 10, 2020,
from https://www.agrifarming.in/pineapple-farming

Reddy, J. (2015). Sweet Potato Farming Information Guide. Retrieved November 10, 2020, from
https://www.agrifarming.in/sweet-potato-farming

Villamayor Jr., F. G., & Amante, V. Dr. (2000). Sweet Potato in the Upland Agroecology of the Philippines. Chapter
3. Sweet Potato in Tropical Asia by Rasco, Jr. E. T. and Amante, V. dR. Book Series No. 171, 2000. PCARRD
—DOST.

Copyrights
Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/4.0/).

7 Published by IDEAS SPREAD




<<
  /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


