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Abstract

KOPRIVLENSKI, V., M. DIMITROVA and I. ZHALNOY, 2015. Economic evaluation of new herbicides for weed

control in maize grain. Bulg. J. Agric. Sci., 21: 315-319

One of the economically significant problems related to the production of maize is the successful fight against weeds that
annually spread and substantially damage the yield and the quality of the produce.

The aim of this survey is to implement a summarized assessment of the economic results from the application of new her-
bicidal preparations on fodder maize. The conducted field experiment at the experimental base of the Agricultural University,
Plovdiv within the period 2011-2013 comprises 10 variants, including 8 variants treated with herbicides. We analyzed the
production indices, the thresholds of economic efficiency and the factors determining them.

It has been established that the application of herbicidal preparations provides high economic results from the production
of grain maize and also profits from unit of area as the profitability ranges from 38% to 43%.
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Introduction

In order to obtain high and sustainable yield of maize (Zea
mays L.), it is necessary to grow it applying irrigation and at
the same time fight the weeds by using the most appropriate
herbicides (Stoimenova et al., 2004; Mahmood. and Swenton,
2005; Tonev et al., 2010). The production capacity of maize is
manifested under circumstances comprising a combination of
various factors which include the hybrid, the agro-ecological
and weather conditions and also the used agrotechnics (Kirchev,
2001; Stamboliev and Petrov, 2003; Valkova, 2007; Zhelyaz-
kov, 2007; Mohamed et al., 2008; Stoykova et al., 2010).

The choice of the most suitable hybrids for each region
complying with the conditions and the technology of grow-
ing leads to obtaining stable yields, which results in high
economic indicators (Angelov et al., 1995; Gramatikov et
al., 1997; Epinal et al., 2001). One of the most important
problems in the production of fodder crops, including maize,
is the low yields and labour efficiency under the conditions
of rising costs of technological nature. On the one hand, they

*E-mail: koprivlenski@au-plovdiv.bg

affect the influence of factors such as irrigation, fight against
the weeds, fertilization, mechanization and others and on the
other hand, the economics and the management of the pro-
duction processes.

New maize hybrids are constantly being introduced by
testing their productivity in the various agro-ecological re-
gions around the country (Ilchovska, 2008; Delibaltova and
Ivanova, 2009). The strong negative influence of weeds on
the growth and the yield of maize grain (Dimitrova et al.,
2013) as well as the need to apply new, more efficient and
ecologically safer herbicides on that crop set the objective of
this study, on the grounds of which we will make a summa-
rized assessment of the economic results from the chemical
control of weeds.

The implementation of this objective comprises the fol-
lowing tasks: 1. Registering the amount of the production
costs in elements and technological units; 2. Dividing the
costs on the grounds of selected assessment criteria; 3. De-
termining the critical level of the average yield and the eco-
nomic efficiency of the production of grain maize.
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Materials and Methods

Conducting the experiment

Within the period 2011-2013 in the experimental field of
the Agricultural University, Plovdiv, we made field experi-
ments using new herbicides applied into the soil after sowing
and before the germination of the crop and also applied to the
leaves during the vegetation period of the maize — a hybrid
of Pioner company: Kolomba (450 FAO). The sowing during
the three years of the experiment was performed on April 21-
25. The experiments were made using the block method over
an area of 21 m? in four repetitions (Table 1).

The agrotechnical activities were conducted in accor-
dance with the commonly used technology for growing
maize (processing of the soil, fertilization, sowing, rolling).

Methodological tools for development and assessment of
the technological and economic estimates

The amount of the production costs for growing grain
maize has been calculated on the grounds of a technological
chart containing information about the physical volume and
value of all necessary material and labour costs for growing
and gathering the crop. The expenses for raw materials and
other materials (seeds, fertilizers, preparations, water for irri-
gation, fuel and lubricants, electricity and others) have been
calculated on the grounds of their volume and unit price, on
average for the period 2011-2013. The expenses for labour,
mechanized activities (ploughing, cultivating, harrowing,
transporting, fertilizing, spraying, gathering and others), ad-

Table 1

ditional costs, machine and tractor and transport expenses
have been calculated on the grounds of the estimates valid
for the Agricultural University — Plovdiv.

The value of the finished produce — the maize grain, has
been calculated based on the average price for the period of
the experiment 2011-2013.

Methodological tools for determining the critical levels
of the yield and the economic thresholds of efficiency in
variants of the experiment

The determination of the critical levels of the yield and
the thresholds of efficiency in the production of maize has
been made using various indices shown in Table 3 and Table
4 (Koprivlenski, 2011).

The thresholds of efficiency, expressed through the criti-
cal level of the average yield for the separate variants, have
been calculated using the formula:

FC

QBE = b
p-VC,

where: Q,_, — the critical level of the average yield;
FC — total value of the stable costs;
p — average costs of the implementation;
VC, — variable costs for unit of production.

The critical level of the average yield determines the
amount of the yield for which the maize production results in
no profits or losses, after which each kilogram of the finished
produce above the critical yield shall secure profits.

Variants |

Active substans

Dose

1. Control (K1) - untreated and not trenced area

2. Industrial control (K2) — untreated with 2—-3 hoeing
3. Laudis OD

4. Lumux 538 SK

5. Elumis

6. Gardoprim

10. Merlin flex

44 g/1 tembotrion
375 g/l s-metolaxlor
125 g/l terbutilazin
37.5 g/l mezotrion
30 g/l nikosulfuron
75 g/l mezotrion
312.5 g/l s-metolahlor
187,5 g/l terbutilazin

7. Wing 212.5 g/l dimetenamid-P 400 cm®/da (soil application)
250 g/1 pendimetalin
8. Stelar 50 g/l topramezon 100 cm*/da (folair application)
160 g/l dikamba
9. Kaspar 55 WG 50 g/kg prosulfuron 30 g/da (folair application)
500 g/kg dikamba

240 g/l izoxaflutol

200 cm?®/da (folair application)
400 cm?/da (soil application)

200 cm?*3/da (folair application)

450 cm?’/da (soil application)

42 cm®/da (soil application)
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Table 2
Production costs for growing maize under the conditions of irrigation, BGN/da
Variant Material Expenses for tractor Expenses for Direct costs Additional costs Total
costs /A/ and transport /B/ manual labour /C/ 1/A+B+C/ 11 costs I + 11
K, 97.84 45.61 145.85 31.54 177.39
K, 97.84 54.11 3.0 154.95 33.39 188.34
3 117.97 59.45 4.0 181.42 36.42 217.84
4 118.75 59.45 4.0 182.2 36.29 218.49
5 122.09 59.45 4.0 185.54 37.03 222.57
6 115.35 59.45 4.0 178.8 35.96 214.76
7 113.54 59.45 4.0 176.99 35.72 212.71
8 113.36 59.45 4.0 176.81 35.72 212.53
9 107.71 59.45 4.0 171.16 34.68 205.84
10 114.51 59.45 4.0 177.96 35.85 213.81

*The direct and indirect costs have been calculated based on the estimates for the Agricultural University

Results and Discussion

The main results from the economic assessment of the
tested new herbicides for fighting weeds in the production
of grain maize have been summarized in Tables 2, 3 and 4.

The amount and the structure of the production expenses
for the elements vary within narrow limits for all the vari-
ants of the experiment treated with herbicides — from 3 to
10 (Table 2).

The only exceptions are the variants 1 (K)) and 2 (K)),
which differ from the rest in terms of their total production
costs and also the costs for the elements. The data in Table
2 shows that the price of the material expenses is the high-
est for the variants treated with herbicides, which exceed the
control samples by 10% (variant 9) to 25% (variant 5) and
determine the amount of the direct and production costs.
Table 3

Amount of the stable and variable costs in the production
of grain maize

Variants Average Total Total Total
yield, variable stable production
costs, costs, costs,
kg/da BGN/da BGN/da BGN/da
1-K, 437.6 141.99 354 177.39
2-K, 628.42 148.7 39.64 188.34
3 831.7 174.07 43.77 217.84
4 838.9 177.55 40.94 218.49
5 832.6 181.99 40.58 222.57
6 836.3 173.76 41.0 214.76
7 816.8 170.0 42.71 212.71
8 821.5 171.89 40.64 212.53
9 791.6 164.47 41.37 205.84
10 820.1 172.47 41.34 213.81

The technological and economic estimates in Table 2
show that the production costs are the highest for the vari-
ants 5, 4 and 3 in which the herbicides Elumis, Lumax 538
SK and Laudis OD are used. The total amount of the material
costs for these variants together with the additional costs is
—122.09 BGN/da; 118.75 BGN/da and 117.97 BGN/da, re-
spectively and the amount for the entire production is 222.57
BGN/da; 218.49 BGN/da and 217.84 BGN/da. For the other
treated variants, these values are higher compared to the zero
control samples by 16% (variant 9) to 21% (variant 6). The
difference in the total production costs between the variants
ranges from 4% to 9%.

The production costs for growing grain maize have
been classified in two other bigger groups — stable and
variable costs (Table 3). The purpose is to use them to
calculate the main economic indices and the thresholds of
efficiency for the experimental variants. The data analy-
sis shows that within the structure of the total production
costs, the variable costs are dominant. They vary from
141.99 BGN/da for the zero control samples to 181.99
BGN/da when applying the herbicide Elumis (variant 5).
The amount of the stable costs varies from 35.4 BGN/da
(variant 1) to 43.77 BGN/da (variant 3). This structure
of the costs is typical of the crops with a high level of
mechanization of the production processes, such as the
maize. Considering the costs incurred, the highest average
yield has been obtained from variants treated with her-
bicides: Lumax 538 SK — 838.90 kg/da; Gardoprim plus
Gold 500 SK — 836.30 kg/da and Elumis — 832.60 kg/da.
The lowest average yield has been obtained from the zero
control samples — 437.60 kg/da and also from variant 2,
with some hoeing being performed — 628.42 kg/da. The
production capacity of the maize is largely determined by
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Table 4

Economic efficiency and critical levels of the average yield in the production of grain maize

Variant Average Critical level of | Value of the total | Net profit from | Prime cost of the Profitability
yield, the average yield, produce, 1 da, produce rate,
kg/da kg/da BGN/da BGN/da BGN/kg %

K, 628.42 252.75 232.52 43.38 0.30 23.18

3 831.7 280.56 307.73 88.77 0.26 40.54

4 838.9 262.88 310.39 90.78 0.26 41.34

5 832.6 278 308.06 84.37 0.27 37.72

6 836.3 263.25 309.43 93.55 0.26 43.33

7 816.8 273.94 302.22 88.39 0.26 41.34

8 821.5 261 303.96 90.31 0.26 42.27

9 791.6 265.56 292.89 85.93 0.26 41.52

10 820.1 262.19 303.44 89.02 0.26 41.52

*The value of the total produce has been calculated on the grounds of the average selling price for the year 2013 . — 0.37 BGN/kg

the weather conditions during the respective year, mostly
by the quantity and the distribution of the rainfall within
the vegetation period. Similar data regarding the produc-
tivity of the hybrid Colomba has been obtained by Deliba-
tova (2009) from a field experiment conducted within the
period 2006-2008 in Northeastern Bulgaria.

The data in Table 3 shows that the largest increase of
the total production costs has been registered in variant 5,
which compared with K is 25.5%. But in this variant we
also observe a significant increase of the average yield
—90.3%. Similar results have been received in the other
variants treated with herbicides 3, 4 and 6. This means
that the rate of increase of the additional produce from
unit of area is 3.7 to 3.9 times faster than the rate of the
expenses incurred. This positive trend can also be ob-
served in the other variants where herbicides are used to
fight the weeds.

The amount of the production costs and the level of
the average yield are the main factors influencing the eco-
nomic efficiency in the production of maize (Table 4).

The data shows that in accordance with the amount
of the production costs and the level of the average yield,
the economic efficiency of the zero control samples is the
lowest. The low level of the yield from that sample and
the relatively high production costs are the reason for the
unsatisfactory value of the total production 161.91 BGN/
da and it cannot provide net profits — with this variant the
production shows a loss and the profitability rate is nega-
tive. The critical level of the average yield is 721.40 kg/da,
which is very close to the limit of the biological capacity of
this crop and the potential capacity of the applied technol-
ogy of production. The prime cost of the production in the
control variant is 0.04 BGN/kg higher than the purchase
price, which causes a loss amounting to 16.15 BGN/da.

Even with relatively high production costs, the control
sample without herbicides and with some hoeing being
performed (variant 2) provides a level of the average yield
of 628.42 kg/da. The prime cost of the obtained produce
is 0.30 BGN/kg and it provides a profit of 43.38 BGN/da
and the profitability rate is 23.18%, which is sufficient for
implementing extended reproduction.

The highest economic efficiency has been registered
for the variants 6 and 8, whose profitability rate is 43.33
% and 42.27%, respectively and the net profit is as fol-
lows: 93.55 BGN/da and 90.31 BGN/da. For the other
variants treated with herbicides the net profit varies from
85.93 to 90.78 BGN/da and the profitability rate ranges
from 37.72 % to 41.52%. It is sufficient for the implemen-
tation of extended reproduction.

Conclusions

The analysis of the results from the conducted survey al-
lows us to draw the following conclusions:

The use of herbicides in the fight against weeds is eco-
nomically appropriate because when eliminating the compe-
tition of the weeds they lead to a growing rate of increase of
the additional costs, as a result of which the total revenue is
higher or at least equal to the variable costs.

All variants, in which the fight against the weeds is con-
ducted using the tested herbicides, provide high economic
results in the production of grain maize, sufficient amount
of the profit from unit of area and profitability within 38% to
43%. The critical level of the yield is hardly 36-37% of the
obtained produce from unit of area.

The indicated thresholds of efficiency for all treated
variants provide higher competitiveness of the grain maize,
which allows reinvestment in the production.



Economic Evaluation of New Herbicides for Weed Control in Maize Grain 319

Acknowledgements

This study was funded from the Research Fund of Min-
istry of Education and Science, Bulgaria: Project number
DDVU 02/82 “Agro-ecological Assessment of New chemi-
cal Products for Plant Protection in Modern Agriculture

References

Angelov, K., E. Lalova and P. Petrov, 1995. Ecological study of

certain hybrids of maize. Plant Protection Studies, 5: 36-38
(Bg).

Valkova, B., 2007. Phenotype signs and elements of the yield of
maize hybrids KH 625 and KH M 625 in various density of
sowing. Agricultural University-Plovdiv, Scientific Works, 52:
119-124 (Bg).

Gramatikov, B., P. Penchev and G. Gospodinov, /997. Influence
of the term of sowing on the productivity of maize in the region
of Southeastern Bulgaria. Plant-Protection Studies, 3—4: 10—12
(Bg).

Delibaltova, V., 2009. A survey of the production capacity of rela-
tively early hybrids of grain maize, which are grown under the
conditions of lack of irrigation in Northeastern Bulgaria. Plant-
Protection Studies, 46: 488—492 (Bg).

Kirchev, H., 2001. Productivity of wheat and maize grown in a
field half of which has been sown and half has been left unpro-
cessed, depending on the availability of nutrients in the soil.
Pedology and Agrochemistry, 36 (4-6): 61-63 (Bg).

Koprivlenski, V., 2011. Production costs and thresholds of ef-
ficiency in plant-growing. Academic Publishing House of the
Agricultural University, Plovdiv (Bg).

Stamboliev, M. and P. Petrov, 2003. Influence of the agricultural
and meteorological conditions on the yield from the irrigated
maize grown on calcareous black soil. Plant-Protection Stud-
ies, 40: 135-137 (Bg).

Stoykova, M., 2010. Some of the main problems in the production
of fodder for ruminant livestock, magazine. Economics and
Management of Agriculture, 1: 3-7 (Bg).

Mohamed, S., A. Sawsan and M. Dalia, 2008. Improving maize
grain yield and its quality grown on a newly reclaimed sandy
soil by applying micronutrient, organic manure and biological
inoculation. Researcli Journal of Agriculture and. Biological
Sciences, 4 (5): 537-544.

Epinal, C., S. Dousse, J. Lorgeon, J. Denis, R. Bonhomme, P.
Carolo and A. Charosset, 2001. Interpretation of genotype
and environment interactions for early maize liybrids over 12
years. Crop Science, 41: 663—-669.

Delibaltova, V. and R. Ivanova, 2009. Production capacity of
maize hybrids grown by applying irrigation in the region of
Plovdiv. Plant Growing, 46: 493—496 (Bg).

Dimitrova, M., D. Dimova, 1. Zhalnov, P. Zorovski, 1. Zhelyaz-
kov, E. Valcheva and R. Popova, 2013. The influence of new
herbicides on the growth and the some structural elements of
the yield of fodder maize. Scientific Papers Series A. Agrono-
my, 56: 226-230 (Bg).

Ilchovska, M., 2008. Influence of the conditions throughout the
year of growing on the manifestation of the general and spe-
cific combination capacity of the maize lines. Plant-Growing,
6: 492-494 (Bg).

Mahmood, S. and ClL. J. Swenton, 2005. Competition for nitrogen
between corn (Zea mays L.) and green foxtail (Setaria viridis
L.) in early stages of growth. In: 13" EWRS Symposium, Bary,
Italy.

Zhelyazkov, 1l., 2007. Integration of new and classical methods
against intensive weeding among some field crops. Doctoral
Thesis (Bg).

Tonev, T., M. Tityanov and A. Mitkov, 2010. Integrated fight
against weeds during the vegetation period of the maize. Jubi-
lee scientific conference with international participants — 65
anniversary of the Agricultural university — Plovdiv, Scientific
Papers, 55 (2):133-138 (Bg).

Stoimenova, L. et. al., 2004. Biomass of maize depending on plant
growth management strategies. Acta Herbologica, 13 (2): 401—
406 (Bg).

Stoykova, M., A. Kirilov and T. Zhelyazkov, 2003. Ekonomic ef-
ficiency of dairy sheep production based on the forage system
used. Grassland Science in Europe, 8: 503-506 (Bg).

http://www.ca.uky.edu/agc/pubs/agr/agr79/agr79.pdf

Harvesting Methods for Corn Silage Affect Performance (Uni-
versity of Kentucky)

http://www.uky.edu/Ag/AnimalSciences/dairy/extension/
nut00019.pdf

Important Steps When Harvesting Corn Silage (University of
Kentucky)

http://www.uky.edu/Ag/AnimalSciences/dairy/extension/
nut00114.pf

Received January, 23, 2014, accepted for printing December, 2, 2014.




<<
  /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


