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ABSTRACT

Weed competition is one of the yield-limiting factors of sugar beet production in Iran.

Weed competition may reduce the root and sugar yield, depending on the weed density

and the intensity of weed competition with the crop. In order to determine the critical

period of weed control (CPWC) in sugar beet in Shahrekord region, an experiment was

arranged in a randomized complete block design with 14 treatments and four

replications in 1999 and 2000. Treatments included weed-free plots until 2, 4, 6, 8, 10

and 12 weeks after planting (WAP) in 2000 (in 1999 based on the stages of crop

growth in the form of weed control, treatments were until 4, 6, 8, 10, 12 and 14 – leaf

stages of sugar beet) and weed-infested plots from 2, 4, 6, 8, 10 and 12 weeks after

planting sugar beet in 2000 (in 1999 based on the stages of crop growth in the form of

weed interference until 4, 6, 8, 10, 12 and 14 - leaf stages of sugar beet). Two control

treatments (full-season control of weeds and full-season interference of weeds) were

also included. The results showed that weed infestation significantly (P<0.01) reduced

the root and sugar yield of sugar beet in all treatments. Total root yield loss of the crop
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in full competition was 92.9 % in 1999 and 61.16 % in 2000 compared to weed free

control treatment. Based on 10% loss of yield, the beginning of the critical period of

weed control (CPWC) was 25 and 5 days after planting for the first year and the

second year, respectively. On this basis, the end of the critical period of weed control

was 78 days for the first year and 88 after planting for the second year. Dominant

weeds in this experiment were Amaranthus retroflexus, Chenopodium album, and

Echinochloa crus-galli. Considering the high density of weeds in the experimental site,

a long critical period of 82 days existed five days after planting. Also, with regard to

late planting date of sugar beet (from May to June), competition between weed and

crop may start sooner, causing considerable yield loss in sugar beet.
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چكيده
علف هستندرقابت ايران در چغندرقند توليد و كشت كننده محدود عوامل از يكي هرز و. هاي ريشه شكرعملكرد رقابتعملكرد با

ميعلف كاهش هرز علفهاي رقابت توانايي به بستگي و بايابد آنها رقابت زمان مدت و آنها تراكم هرز، زراعيهاي به. داردگياه
دورهمنظور علفتعيين كنترل شرايطبحراني در شهركرد در چغندرقند هرز ازآلودگيهاي استفاده با آزمايشي مزرعه، 14طبيعي

و بهچهارتيمار بلوكتكرار سالصورت در تصادفي كامل گرديد1379و1378هايهاي علف. اجرا كنترل شامل هايتيمارها
تا چغن12و2،4،6،8،10هرز كاشت از پس سالدرقندهفته سال(1379در رشد1378در مراحل زراعيبراساس گياه

علفبه كنترل مرحلهصورت تا هرز چغندرقند14و4،6،8،10،12هاي علف) برگي رشد سپس وو رشد فصل پايان تا هرز هاي
علف تاتداخل هرز سال12و2،4،6،8،10هاي در چغندرقند كاشت از پس سال(1379هفته رشد1378در مراحل براساس

به زراعي علفگياه تداخل مرحلهصورت تا هرز چغندرقند14و4،6،8،10،12هاي علف) برگي حذف سپس پايانو تا هرز هاي
شاهد تيمار دو و بودند رشد علف(فصل فصل تمام علفكنترل فصل تمام تداخل و هرز هرزهاي شد) هاي درنظرگرفته نتايج. نيز

دا كهنشان علفد به دادآلودگي كاهش تيمارها دركليه را چغندرقند قند و ريشه عملكرد هرز عملكرد. P<0.01)(هاي كاهش
سال در هرز1378ريشه هاي علف فصل تمام تداخل تيمارهاي سال9/89در در و به2/61حدود1379درصد نسبت درصد

علف از عاري شاهد بودتيمار كاهش. هرز سالعم% 10براساس در هرز علفهاي كنترل بحراني دوره روز1378لكرد، از25از بعد
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سال در و روز1379كاشت شد5از شروع كاشت از علف. بعد كنترل بحراني سالهدوره هرز و78در1378اي كاشت از بعد روز
روز1379سال رسيد88در اتمام به كاشت از عبارعلف. بعد آزمايش دراين غالب هرز ازهاي بودند خروستاجت

)Amaranthus retroflexus(سلمه Chenopodium(تره، albumسوروفو)Echinochloa crus-galli.(
علف بالاي تراكم به باتوجه كه داد نشان علفنتايج كنترل بحراني دوره آزمايش مورد منطقه در هرز مدتهاي طولاني هرز هاي

پنجم82(باشدمي روز از كه شدروز شروع كاشت از با).پس خردادهمچنين اواسط تا ماه ارديبهشت در چغندرقند كاشت به توجه
علف ميماه، شروع زراعي گياه با را خود رقابت زود خيلي هرز .كنندهاي

كليديواژه علف: هاي بحرانيكنترل دوره قند، چغندر هرز .هاي

INTRODUCTION
Weeds are limiting factors in sugar beet production (Cooke & Scott, 1993). Integrated

weed control management is necessary for minimizing weeds interference and

maximizing the crop yield (Schweizer, 1983; Cooke & Scott, 1993). Weeds compete

with sugar beet for light, nutrients and water. Sugar beet can tolerate weeds until 2-8

weeks after emergence, depending on the weed species, planting date, the time of weed

emergence relative to crop and environmental conditions (Cooke & Scott, 1996). The

presence of weeds can decrease sugar beet yield by 90%. For example, a single

presence of barnyardgrass Echinochloa crus-galli (L.) Beauv. plant per 1.5 m2 resulted

in yield reduction of 5 to 15 % (Norris, 1996).

The critical period of weed interference refers to the period during which a crop

must be kept free of weeds in order to prevent yield loss. It represents the time interval

falling between two separate components: (a) the minimum length of time after

seeding that a crop must be kept weed-free so that later-emerging weeds do not reduce

yield, and (b) the maximum length of time that weeds which emerge with the crop can

remain before they become large enough to compete for growth resources (Radosevich

& Holt, 1984; Zimdahl, 1987; Weaver et al., 1992; Baziramakenga & Leroux, 1994;

Ghadiri, 1996).

In recent years, sustainable agriculture has gained more attention, especially in
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developed countries targeting to minimize the use of herbicides. Knowledge and

awareness of critical period of weed control can be of great help to weed scientists

(Weaver et al., 1992; Mesbah et al., 1994; Ghersa et al., 2000). Applying herbicides in

this period reduced use of herbicides and decreased their persistence in soil. On the

other hand, herbicide application may cause weed resistance to herbicides,

environmental pollution, underground water contamination and related expenses

(Radosevich & Holt, 1984; Zimdahl, 1987; Mesbah et al., 1994; Eghtedari Naeini,

1996; Ghadiri, 1996; Javanbakht Hesar, 1996).

In principle, all factors influencing the intensity of interference between crop and

weeds can affect the starting time and length of the critical period of weed control.

These factors can be summarized as weed density, time of weeds emergence, light,

crop species, crop density and planting arrangement, temperature, soil moisture, soil

fertility, weed species and planting date (Zimdahl, 1987; Weaver et al., 1992;

Klingman & Ashton, 1993; Baziramakenga & Leroux, 1994; Eghtedari Naeini, 1996;

Ghadiri, 1996; Javanbakht Hesar, 1996).

According to Dawson (1977), irrigated sugar beet should be free from weeds for

10 to 12 weeks after planting, thereafter it could compete with weeds until the end of

season and those weeds emerging later would be suppressed by sugar beet. Shahbazi

and Rashed Mohassel (2000) mentioned that the critical period of weed control was 4-

6 weeks after sugar beet emergence. An further experiment in Arsanjan (Fars province)

showed a 30-day critical period of weed control for sugar beet, starting 40 days after

planting (Rezaee & Ghadiri, 1998). Another experiment in Birjand, using a cultivator

in the 30th day and hand weeding twice in the 60th and 90th day after sugar beet

emergence, showed that sugar beet had the highest sugar yield and the highest

economic return (Zamani, 1998).

Objective of this study was to determine the critical period of weed control in

sugar beet in Chaharmahal & Bakhtiari province (Chahartakhte Research Station).
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MATERIALS AND METHODS
To determine the critical period of weed control in sugar beet, an experiment was

conducted in Shahrekord region (32◦ 18′ N, 50◦ 56′ E, 2085 m asl), consisting of 14

treatments in a randomized complete block design with four replications in 1999 and

2000. Weed free treatments included the removal of weeds at 2, 4, 6, 8, 10 and 12

weeks after planting (WAP) sugar beet crop in 2000 (corresponding to 4, 6, 8, 10, 12

and 14 – leaf stages of sugar beet crop in 1999). In weed infested treatments, weeds

were allowed to interfere with sugar beet crop 2, 4, 6, 8, 10 and 12 weeks after planting

(WAP) sugar beet crop in 2000 (corresponding to 4, 6, 8, 10, 12 and 14 - leaf stages of

sugar beet crop in 1999). Two control treatments (full-season control of weeds and

full-season interference of weeds) were also included. Plots consisted of four 10 m

rows spaced 61 cm apart. Seedbed was prepared in 15 May (in 1999 and 2000) and

fertilized according to the soil test recommendations. Afshari sugar beet cultivar was

sown at Chahartakhte Research Station in 20 May. The plant spacing on rows was 20

cm and row spacing was 61 cm. Thinning was carried out at the 4-leaf stage of sugar

beet. Sugar beet root was harvested from the two center rows in an area measuring 1.5

by 8 m in 20 September. Sucrose percentage and the concentration of impurities

(sodium, potassium, amino-N) were measured at Sugar Beet Research Institute in

Karaj. Weed density was determined, using five 1×1 m quadrates during the entire

growing season. Data were analyzed using SAS statistical software (SAS Institute,

1997). The critical period of weed control was computed by fitting Logistic and

Gompertz models to root yield and sugar yield as a function of weed free and weed

infested periods using Slide (Ver.1) and Curve Expert (Ver.1.3) statistical packages.

RESULTS AND DISCUSSION

Yield Components of Sugar Beet

Weed infestation reduced root yield in all treatments. The presence of weeds during the

entire growing season decreased root yield by 92.9 % and 61.2 % in 1999 and 2000,
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respectively, as compared to full season weed free check. Although sugar content did

not show any significant difference between various treatments in both years, weed

infestation decreased sugar yield, their corresponding yields decreased considerably in

infested treatments. For example, season-long weed infestation decreased sugar yield

by 84.87% and 62.1 % in 1999 and 2000, respectively, as compared to weed free check

(data not shown). The concentration of sugar beet impurities such as potassium,

sodium and amino nitrogen were not affected by weed competition (data not shown).

Effect of Weed Free Period on Weed Dry Matter and Density

The dominant weeds observed in 1999 were common lambsquarters Chenopodium

album L., redroot pigweed Amarnthus retroflexus L., barnyardgrass Echinochloa crus-

galli (L.)Beauv., and green foxtail (Setaria viridis (L.) P.Beauv.). With the exception

of barnyardgrass, the same weed species were dominant in 2000. Weed free periods

resulted in lower weed densities and biomass (Figure 1).

Critical Period of Weed Control

Weed interference caused a sharp decline in sugar beet root yield (Figure 2). Based on

10 % permissible decrease in root yield, weeding should start from 25 and 5 days after

planting in 1999 and 2000, respectively (Figure 2). For the given 10% root yield

reduction, weed control should be continued until 78 and 88 days after planting in

1999 and 2000, respectively (Figure 2).

Weed interference caused a sharp decline in white sugar yield (Figure. 3). Based

on 10 % permissible decrease in root yield, weeding should start from 27 and 5 days

after planting in 1999 and 2000, respectively (Figure 3). For the given 10% root yield

reduction, weed control should continue until 73 and 87 days after planting in 1999

and 2000, respectively (Figure 3).
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Figure 1. Effect of weed free period on number of weeds and dry weight in sugar beet

in two years.
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Results indicated a long critical period of weed control in sugar beet due in part to

the high density of weeds in this area. Based on a 10% reduction in economic return of

sugar beet (white sugar yield), weed control for an 82 day period, initiating from the

fifth day after planting, in Shahrekord region is essential. Under high weed infested

conditions, not only the critical period of weed control starts earlier, but also it may

last for a longer period of time. This has been also reported for other crops such as

potato and maize (Eghtedari Naeini, 1996; Javanbakht Hesar, 1996).

Emergence time of weeds influences the critical period of weed control (Zimdahl,

1987; Weaver et al., 1992; Mesbah et al., 1994; Ghadiri, 1996). In Shahrekord, sugar

beet is planted in May and June; this delay in seedbed preparation and planting may

lead to earlier germination of weeds over the sugar beet crop. Therefore, critical period

of weed control starts earlier and its duration is longer.

At early growth stages, sugar beet has a low competitive ability against weeds; as a

result critical period would start sooner. In 1999, presence of weeds for the entire

growing season reduced root yield by 92.9% relative to weed free control. In 2000, the

reduction was 61.2%. A similar 71% root yield reduction was also observed by

Shahbazi and Rashed Mohassel (2000). Dawson (1977) showed that annual weeds that

are germinate during a 2-week period after planting or a 4-week period after two-leaf

stage in sugar beet reduce root yield by 26 to 100%. Therefore, effective control of

weeds at early stages seems to be more important than that of later developed stages.

The closure of crop canopy at later growth stages suppresses the late-emerging weeds.

The increased period of weed competition reduces the photosynthesis and crop growth

(Zimdahl, 1987; Ghadiri, 1996). Longer presence of weeds caused more use of

environmental resources (light, water, and nutrients) and more accumulation of dry

matter in weeds, making the critical period longer and, therefore reducing root and

white sugar yield of the sugar beet crop.
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Figure 2. The critical period of weed control (CP) based on 10 % reduction in
sugar beet root yield in 1999 and 2000.
Gompertz equations: 1999 y =103.32exp (-3.65exp (-0.04177x))

2000 y =101.03exp (-1.01exp (-0.02736x))

Logistic equations: 1999y=((1/(0.218exp(0.0625(x-30))+1.1778))+((1.1778-

111)/1.1778))*100

2000y=((1/(1.482exp(0.0472(x-37))+1.6639))+((1.6639-

1)/1.6639))*100
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Figure 3. The critical period of weed control (CP) based on 10 % reduction in

white sugar yield in 1999 and 2000.

Gompertz equations: 1999 y=103.55exp (-3.51exp (-0.04356x))

2000 y=100.28exp (-1.03exp (-0.02745x))

Logistic equations: 1999y=((1/(0.173exp(0.0671- x -30))+1.1759 ))

+ ((1.1759- 1)/1.1759))*100

2000y= ((1/1.26exp(0.0671(x- 37)+ 1.6294 )) +

((1.6294-1)/1.6294))*100



Iranian Journal of Weed Science,(2006)Vol 2, No. 2, 1-12 11

REFERENCES
Baziramakenga, R. and Leroux, G. D. 1994. Critical period of quackgrass (Elytrigia repens)

removal in potatoes (Solanum tuberosum). Weed Science 42: 528-533.

Cooke, D. A. and Scott, R. K. 1993. The sugar beet crop. Translated by: A. Koucheki, and A.
Soltani. Jahad Daneshgahi of Mashhad Pub. Mashhad.

Dawson, J. H. 1977. Competition of late-emerging weeds with sugar beets. Weed Science
25:168–170.

Eghtedari Naeini, A. R. 1996. Determination of critical period of weed control in maize at
Bajgah and Koushkak regions in Fars province. Msc thesis. Shiraz University.

Ghadiri, H. 1996. Concept and application of critical period of weed control. Collections of full
papers of 4th Iranian crop Production & Breeding Congress, Isfahan, 257-265. Ghersa,
C.M., Benech-Arnold, R.L., Satorre, E.H. and Martinez-Ghersa,M.A. 2000. Advanced in
weed management strategies. Field Crops Research 67:95-104.

Javanbakht Hesar, M. 1996. Determination of critical period of weed control in potato at Bajgah
region in Fars province. Msc thesis. Shiraz University.

Klingman, G. C. and Ashton, F. M. 1993. Principles and practices of weed science. Translated
by: H. Ghadiri. Shiraz University Press. Shiraz.

Mesbah, A., Miller, S. D., Fornstrom, K. J. and Legg, D. E. 1994. Sugar beet-weed interactions.
University of Wyoming. Agricultural Experiment Station. B-998.

Norris, R. F. 1996. Sugar beet integrated weed management. Publication UC IPM Pest
Management Guidelines: Sugar beet, Veg Crops/Weed Science, UC Davis UC DANR
Publication 3339.

Radosevich, S. R. and Holt, J. S. 1984. Weed ecology: Implications for vegetation management.
John Wiley and sons. New York. pp 265.

Rezaee, M. and Ghadiri, H. 1998. The critical period of weed control in sugar beet in Arsanjan
in Fars province. Abstracts of the 5th Iranian Crop Production & breeding Congress, Karaj,
587-588.

Schweizer, E. E. 1983. Common lambsquarters (Chenopodium album) interference in sugar
beets (Beta vulgaris). Weed Science 31:5-8.

Shahbazi, H. and Rashed Mohassel, M. 2000. The critical period of weed control in sugar beet.
Abstracts of the 6th Iranian crop Production & Breeding Congress, Babolsar, 575.



F.Salehi et al12

Singh, M., Saxena, M. C., Abu- Irmaileh, B. E., A1–Thahabi, S.A. and Haddad.,N.I. 1996.
Estimation of critical period of weed control. Weed Science 44: 273-283.

Weaver, S. E., Kropff, M. J. and Groeneveld, R. M. W. 1992. Use of ecophysiological models
for crop-weed interference: The critical period of weed interference. Weed Science 40:302-
307.

Zamani, G. 1998. Comparison of time and number of weed control on quantitative and
qualitative sugar beet yield at Birjand region. Abstracts of the 5th Iranian crop Production &
Breeding Congress, Karaj, 595.

Zimdahl, R. L. 1987. The concept and application of the critical weed-free period. In: Weed
management in agroecosystems: Ecological Approaches. (Eds. M. A. Altieri and M.
Liebman). CRC Press, Inc. Florida, USA. pp 145-155.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 72
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [72 72]
  /PageSize [612.000 792.000]
>> setpagedevice


