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Abstract

Radoukova, T., & Dyulgerski, Y. (2018). Biological indicators of Bulgarian and introduced Burley tobacco variet-
ies. Bulgarian Journal of Agricultural Science, 24(6), 1059-1064

The biological indicators of ten Bulgarian and introduced Burley tobacco varieties were analyzed. The analysis showed that
the expression of the biological indicators is closely related to the genotype and is insignificantly influenced by the environ-
mental conditions. The most favorable results for all morphological features and the length of the vegetation period was for the
Burley 1344 variety, which can be used in the breeding programs as a donor to improve the biological parameters of Burleys
tobacco. In the other studied varieties of Burley tobacco, there was uniformity in morphological parameters. Pliska 2002 vari-
ety was not suitable for the Burley tobacco standard, because it presents with a small leaf width in the middle harvesting belt
and too long vegetation period for the Burleys tobacco varieties. Bulgarian varieties were more favorable biological indica-
tors that those of the introduced varieties. From the introduced varieties with optimal biological parameters was characterized

Burley 21 variety.
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Introduction

There were many indicators that determine the variety
characteristics of tobacco (Risteski et al., 2010). The most
important are: height, number of leaves, size and shape of
the leaves, length of vegetation period (Korubin-Aleksoska,
2001; Masheva, 2009). All of them directly or indirectly de-
termine the yield that is the main agronomic indicator (Hong
and Jung, 1980; Chinchev, 1988). One of the most impor-
tant varietal characteristics is the height of the stem (Tomov,
1972, 1985). As the height of stem grows, the number of
leaves increases, which in turn leads to an increase in yield
(Tomov, 1985; Smith and Whitley, 2004). The forms with
small leaves are undesirable. However, the very large num-
ber of leaves usually reduces their size, which in turn reduces
the percentage of classes. Increasing the number of leaves
can be achieved either by increasing the height of the plant
or by increasing the number of leaves per linear meter, which

is preferable (Snell, 2006). The sizes of the leaves were of
great importance for both yield and quality (Tomov, 1985;
Docheva et al., 2015). According to Palmer et al. (2007), the
sizes of the leaves were the main feature that determines the
yield. Therefore, the increase in yield must be done primar-
ily by increasing the size of the leaves, then by their number,
thickness, etc.

The length of vegetation period is one of the main char-
acteristics of all types of tobaccos as it has a direct relation
to yield and quality (Chinchev, 1988). Bridges et al. (1994)
report that the selection is undesirable both in the direction
of reduction and in its extension of the vegetation period.
In the first case, the yield of the plants was lower and in the
second the harvesting of the tobacco harvest is delayed. The
shortening of the vegetation period is a priority in the selec-
tion of Burley tobacco (Risteski et al., 2012).

The aim of the present study was to make a comparative
assessment of the most important biological indicators of the
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most widely used Burley tobacco varieties in Bulgaria, in
order to use the obtained results in the selection and produc-
tion of Burley tobacco.

Materials and Methods

In order to achieve the goal set for the period 2015-2017
in the experimental fields of TTPI — Markovo, ten varieties
of Burley tobacco were tested. The varieties Burley 2115,
Burley 1000, Burley 1317, Burley 420, Pliska 2002 and
Burley 1344 are the work of the Bulgarian selection. Burley
21, Tennessee 86, Kentucky 14 and Kentucky 17 were in-
troduced from USA. Until 2010, Burley 21 variety was used
for standard for Burley tobacco, and after that — Pliska 2002.
The subject of research and analysis were the most important
biological indicators for Burley tobacco: plant height, num-
ber of leaves, length and width of 7-8 leaf which correspond
to size of the leaves of the lower harvesting belt; length and
width of 13-14 leaf, respectively, for middle harvesting belt.
The length of the vegetation period was also been estimated.
120 plants from each variant were measured.

Table 1. Analysis of variance for cured tobacco yield

The same cultivation technologies are applied to all vari-
ants. The drying was performed in the heating base TTPIL.
Field experiments were determined according to the meth-
odology of Zapryanov and Dimova (1995).

Daily average temperatures were almost identical over
the three experimental years. Falling rainfall over the three
years of the study was insufficient for the growth and de-
velopment of tobacco, the amount of which was extremely
unevenly distributed throughout the vegetation season. The
driest was 2015.

The mathematical treatment of the data was done with the
SPSS 20 products applied. Experimental data were processed
by the ANOVA analysis method, and variance differences
were established by Dunkan Multiple Range Test (1995).

Results and Discussion

The dispersion analysis of Burley’s tobacco samples test-
ed showed a clear trend of the strong influence of genotype
on all morphological characteristics (Table 1). The standard
of proof of values was very high. The dominant influence of

Sum of squares df

Source Height Number Length Width Length Width Length
of variation of plants of leaves of 7-8 leaf, of 7-8 leaf, | of 13-14 leaf, | of 13-14 leaf, | of vegetative

cm cm cm cm cm period
Variants 5103.5 410.9 5649.9 4928.2 6175.2 4760.5 25515.1 9
Years 35.8 1.3 9.3 1.07 0.3 6.66 26.13 2
Interactions 1171.8 8.71 165.4 25.4 53.8 242.02 422.02 18
Residual 29231.8 1604.3 3704.1 1340.4 2797.9 2093.45 4061 1170
Total 31544869 793637 4162197 1114484 389259 1143808 7895774 1200

Mean square
Variants 567.05 45.67 627.8 547.6 686.1 528.94 2835.01
Years 17.89 0.65 4.7 0.5 0.174 3.33 13.06
Interactions 65.09 0.48 9.2 1.4 2.98 13.45 23.45
Residual 24.98 1.37 32 1.2 2.39 1.79 3.47
F
Variants 22.7 333 198.3 477.9 286.9 259.61 816.8
Years 0.7 0.48 1.5 0.46 0.07 1.86 3.8
Interactions 2.6 0.35 2.9 1.23 1.25 7.51 6.8
Sig of F

Variants 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Years 0.489 0.621 0.23 0.628 0.93 0.156 0.023
Interactions 0.000 0.994 0.000 0.227 0.21 0.000 0.000
n%
Variants 144 20.3 59.3 78.3 68.4 67 84.9
Years 0.1 0.06 0.09 0.02 0.004 0.09 0.09
Interactions 33 0.4 1.7 0.4 0.59 34 1.4
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genotype was reported for the length of the vegetation period
(84.9%), the width of 7-8 leaf (78.3%), the length of 13-14
leaf (68.4%), the width of 13-14 leaf (67%) and the length
of the 7-8 leaf (59.3%). These morphological features are of
decisive importance in the formation of the yield (Tomov,
1985).

The impact of the year factor and the interaction between
the two factors (year and variant) is comparatively low, often
with a low degree of proof. For the three years of observa-
tion, the highest results for all morphological traits except
for the length of the vegetation period were reported for Bur-
ley 1344 variety. The longest vegetation period for the three
years of study was reported for Pliska 2002 variety.

For 2015, the lowest data for plant height, number of
leaves and length of the 13-14 leaf were reported for Burley
1000 variety. Kentucky 14 variety had the lowest values in
the width of the 7-8 leaf and the length of 13-14 leaf. With
the lowest values for the width of 13-14 leaf was Pliska vari-

ety, and for the length of the vegetation period - Burley1317
variety (Table 2).

For 2016, the lowest plant height and size of 7-8
leaves were reported at B2115. The number of leaves and
width of the 13-14 leaf were minimal for Kentucky 14 and
the duration of the vegetation period is shorter for B1344
(Table 3). For 2017, the lowest values for plant height and
the size of 7-8 leaf were observed for Kentucky 14 variety
(Table 4).

For the three-years study period, the highest level of uni-
formity between the studied Burley tobacco varieties existed
with respect to plants height. For the other indicators, Burley
1344 showed proved maximum values in terms of number
and size of the leaves (Table 5).

Regarding to the number of leaves, a high degree of simi-
larity occurred between Pliska 2002 and Burley 21 varieties,
and between Tennessee 86 with Kentucky 17 and Burley 420
varieties, and Kentucky 14 with Burley 1000 varieties.

Table 2. Analysis of variance of the morphological indexes of the variants studied for 2015

Variants Height of Number of Length of 7-8 | Width of 7-8 Length of Width of 13-14 | Length of veg-
plants cm leaves leaf, cm leaf, cm 13-14 leaf, cm leaf, cm etative period
2015

B1317 164.975¢ 26.55% 59.48¢ 30.15¢ 60.345¢ 31.035¢ 75.7"
B1000 158.075¢ 24.975¢ 56.5975¢ 31.9675¢ 58.385¢ 31.61° 80.05¢
B1344 165.325¢ 26.925¢ 62.2725° 33.3675¢ 66.0475¢ 34.6525¢ 71.625¢
B420 162.2% 25.725b 60.47° 31.605¢ 61.775° 32.01° 80.2¢
B2115 161.7° 24.975¢ 56.125¢ 28.19¢ 58.88¢ 29.485¢ 80.3¢
Pliska 2002 161.875% 25.475b¢de 60.3525° 31.7325¢ 60.875¢ 28.2225¢ 87.42
B21 162.875%¢ 25.425¢d 58.6125¢ 28.35¢ 58.8725¢ 29.652¢ 81.075¢
Tenesi 86 162% 25.8% 60.95° 32.6175° 61.6375° 31.68° 81.875¢
Kentaki 14 158.875¢ 25.225¢% 56.17¢ 27.54" 58.3775¢ 29.27¢ 84.6°
Kentaki 17 164.275%® 26° 56.1725¢ 27.9725¢ 58.7525¢ 29.48¢ 84.725°
LSD5% 11.17 2.42 3.99 2.25 3.2 2.34 3.73
Table 3. Analysis of variance of the morphological indexes of the variants studied for 2016

Variants Height of Number of Length of 7-8 | Width of 7-8 Length of Width of 13-14 | Length of veg-

plants, cm leaves leaf, cm leaf, cm 13-14 leaf, cm leaf, cm etative period
2016

B1317 161.975° 26.325® 59.835¢ 30.305¢ 60.815° 30.705¢ 75.575¢g
B1000 158.525¢ 25.175¢ 58.04¢ 32.5675¢ 58.3825¢ 31.5975¢ 79.425°
B1344 166.025° 26.82 63.075° 33.022 66.8325¢ 34.59a 70.55"
B420 162.575° 25.875% 61.13° 31.535° 61.505° 31.3775¢ 79.225°F
B2115 158.05¢ 25.075¢ 55.55¢ 28.3075¢ 58.6925¢ 29.4275¢ 80.275¢
Pliska 2002 161.7° 25.5¢ 60.7175% 31.45° 60.8° 27.35f 87.875%
B21 162.175° 25.55¢« 57.74¢ 28.3154 58.8375¢ 29.67¢ 81.5¢
Tenesi 86 162.875° 25.825b 60.3025¢ 32.6825¢ 61.0575° 34.04b 84.75¢
Kentaki 14 158.125¢ 25.14 56.4275" 27.5325¢ 58.5975¢ 29.295¢ 85.25b
Kentaki 17 166.05¢ 25.85% 56.5425" 28.2525¢ 58.675¢ 29.3625¢ 85.975°
LSD5% 11.41 2.45 2.25 2.41 3.6 2.23 4.21
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Table 4. Analysis of variance of the morphological indexes of the variants studied for 2017

Variants Height of Number of Length of 7-8 | Width of 7-8 Length of Width of 13-14 | Length of veg-
plants, cm leaves leaf, cm leaf, cm 13-14 leaf, cm leaf, cm etative period
2017
B1317 163.7® 26.7° 59.065¢ 30.2¢ 60.9175¢ 31.09¢ 75.95¢
B1000 161.575%¢ 24.875¢ 57.3825¢% 32.485° 58.6825¢ 32.43° 79.7°
B1344 164.825° 26.7° 62.8675° 33.3925° 65.845° 34.6525° 71.05"
B420 163.375® 25.75% 59.6525¢ 31.1975¢ 61.9825° 30.735¢ 79.75"
B2115 160.975¢ 24.95¢ 55.9125° 28.0975"% 58.745¢ 29.37¢ 81.825¢
Pliska 2002 162.75%¢ 25.25¢ 60.5275° 31.6975¢ 60.705¢ 27.4475¢ 87.45°
B21 160.34% 25.45b 58.0025¢ 28.485f 58.9175¢ 29.7325¢4 81.85¢
Tenesi 86 161.775b4 25.825% 61.0325° 32.575° 60.905° 34.3975° 82.7254
Kentaki 14 158.625¢ 254 56.5925¢ 27.97¢ 58.61¢ 29.4575¢ 86.45°
Kentaki 17 163.125¢%¢ 25.875 57.1975¢% 28.11% 59.0525¢ 29.5¢ 84.15¢
LSD5% 10.03 2.7 3.74 2.3 3.28 3.87 4.21

Table 5. Analysis of variance of the morphological indexes of the variants studied for the three-year period (2015-2017)

Avarage for the period
Variants Height of Number of | Length of 7-8 | Width of 7-8 Length of Width of 13-14 | Length of veg-
plants, cm leaves leaf, cm leaf, cm 13-14 leaf, cm leaf, cm etative period
B1317 163.55%%¢ 26.525° 59.46° 30.21¢ 60.69¢ 30.94¢ 75.74167°
B1000 159.3917¢ 25.0083¢ 57.34% 32.34° 58.48¢ 31.87¢ 79.725¢
B1344 165.3917¢ 26.8083¢ 62.73833¢ 33.26° 66.24° 34.63¢ 71.075¢
B420 162.7167% 25.7833¢ 60.4175° 31.44¢ 61.75° 31.37¢ 79.725¢
B2115 160.2417% 25¢ 55.8625f 28.19¢ 58.77¢ 29.42¢ 80.8%
Pliska 2002 162.1083¢ 25.4083¢ 60.5325° 31.6267¢ 60.79 27.67¢ 87.575°
B21 161.7833< 25.475¢ 58.11833¢ 28.38¢ 58.87¢ 29.68¢ 81.475¢
Tenesi 86 162.2167 25.8166¢ 60.76167° 32.625° 61.2¢ 33.37° 83.11667¢
Kentaki 14 158.5417¢ 25.1083¢ 56.39667" 27.68" 58.52¢ 29.344 85.43333"
Kentaki 17 164.4833® 25.9083¢ 56.6375 28.11¢ 58.82¢ 29.44¢ 84.95°
LSD5% 19.42 4.47 6.93 4.11 5.94 5.38 7.47

With regard to the length of the 7-8 leaves, Tennessee
86 with Pliska 2002 and Burley 420 varieties were included
in one group. Burley 21 variety was similar to both Burley
1000 and Kentucky 17 varieties. The last variety was in one
group with Kentucky 14 and Burley 2115 varieties.

At the width of 7-8 leaves, there are three formed groups
of similarity. Pliska 2002 and Burley 420 varieties are in the
first group, Tennessee 86 and Burley 1000 varieties are in the
second group, and Kentucky 17 with Burley 21 and Burley
2115 varieties are in the third group.

In the case of the size of the leaves of a medium harvest
belt, the degree of uniformity between the lines is greater.
In terms of length, Tennessee 86 with Pliska 2002 and Bur-
ley 1317 varieties were in one group, and Kentucky 17 with
Kentucky 14, Burley 21, Burley 2115 and Burley 1000 vari-
eties were in another gropu.

Formation of two large groups by degree of uniformi-
ty was also observed in relation to the width of the 13-14

leaves. The first group was: Kentucky 17 with Kentucky 14,
Burley 21 and Burley 2115 varieties, and the second: B 420
with Burley 1000 and Burley 1317 varieties.

Burley 1344 variety was presented with the shortest and
the most favorable length of the vegetation period. The lon-
gest period of vegetation was recorded in standard Pliska
2002.

For the length of the vegetation period, the two Kentucky
varieties showed a high level of uniformity. Burley 2115 va-
riety was similar as with Burley 21 and Burley 420 varieties
and with Burley 1000 variety.

Hierarchical cluster analysis of morphological traits
showed a clear grouping of the studied varieties in two large
groups. In the first group, Burley 2115 and Kentucky 14 va-
rieties were with the highest degree of similarity. It included
Burley 21 and Kentucky 17 varieties. Burley 1000 variety
occupies a middle position by joining this group. In the
second group, B420 and Tennessee 86 varieties were of the
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Fig . 1. Cluster analysis of the morphological indexes of the varieties studied
Legend: 1 -B1317;2 - B1000; 3 — B1344; 4 — B420; 5 — B2115; 6 — Pliska; 7 — B21; 8 — Tenesi 86; 9 — Kentaki 14; 10 — Kentaki 17

similar values. Burley 1317 and Pliska 2002 varieties are in
this group. The highest values reported were for B1344, and
this variety forms a single cluster.

The summary results for all indicators lead to the conclu-
sion that the most favorable biological indicator is Burley
1344 variety. This variety can be used in breeding programs
to increase the number and size of leaves, as well as to short-
en the length of the vegetation period.

Burley 1317 variety slightly outperforms the Burley 1000
and Burley 420 varieties, which in turn had similar charac-
teristics. Pliska 2002 variety is not suitable for Burley tobac-
co standard because it presents itself with a very low leaves
width in the middle harvesting belt. In addition, moreover,
it was characterized by excessive long for Burley tobacco
length of the vegetation period. The results obtained show
that Burley 1344 and Burley 1317 were the most suitable
for Burley’s standard use. The biological parameters of the

indigenous varieties were more favorable than those of the
introduced varieties. The Burley 21 variety was outperforms
in biological indicators to the other introduced varieties.

Conclusions

The results from the analysis of Burley tobacco variet-
ies showed that the morphological appearance of the signs
is closely related to the genotype and it was insignificant-
ly affected by the environmental conditions.

The most favorable results for all morphological fea-
tures and the length of the vegetation period were reported
for Burley 1344 variety. Pliska 2002 variety was not suit-
able for the Burley tobacco standard, because of the very
small leaf width in the middle harvesting belt and too long
length of the vegetative period for the Burley tobacco va-
rieties. In the other tested varieties there was a relatively
good uniformity in morphological features.
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The values of the biological indicators determine the
Bulgarian varieties of Burley tobacco as more suitable for
cultivation in the conditions of Bulgaria than the intro-
duced ones.

References

Bridges, T. C., Walton, L. R., & Casada, J. H. (1994). Assess-
ing the quality of burley tobacco. Part 2: Enviromental and
timeliness factors. Tob. Sci, 38, 42-48.

Chinchev, B. (1988). In large-leaf tobacco - effective varietal
structure. Bulgarian Tobacco, 1, 8-12 (Bg).

Docheva M., Staykova, M., & Stoilova, A. (2015). Polyphe-
nols in tobacco blends of cigarettes. In: Scientific papers
of the Union of Scientists in Bulgaria — Plovdiv, Series G.
Medicine, XVII, 214-217 (Bg).

Duncan, D. B. (1955). Multiple range and multiple F tests. Bio-
metrics, 11(1), 1-42.

Hong, K. C., & Jung, S. H. (1980). Studies on the response
of flue-cured tobacco to different environments and on the
relationship among various agronomic traits. Thesis, South
Korea University.

Korubin-Aleksoska, A. (2001). Environmental and genetic
variability of the character yield per stalk tobacco. Tutun/
Tobacco, 51, 61-63.

Masheva, V. (2009). Estimate of gene effects and inheritance of
some quantitative traits in oriental tobacco (N. tabacum L.).

Genetics and Breeding, 38(3-4), 135-139.

Palmer, G., Pearce, B. & Bailey, A. (2007). Selecting burley
tobacco varieties for 2008. Kentucky Tobacco Production
Handbook. ID-160. Kentucky: Kentucky Tobacco Produc-
tion Handbook Publishing, 2, 9-11.

Risteski, I., Ko¢oska, K., & Hristoski, Z. (2010). Morphologi-
cal properties of some domestic and introduced burley to-
bacco varieties (lines) in agroecological conditions of Prilep.
Tutun/ Tobacco, 60(7-12), 71-78.

Risteski, 1., Kososka, K. K., & Gveroska, B. (2012). Results of
the investigation on some bio-morphological characteristics
of domestic and introduced varieties of Burley tobacco. 7u-
tun/ Tobacco, 62(1-6), 13-21.

Smith, W. D. & Whitley, S. (2004). Variety information. Burley
tobacco information. North Carolina Cooperative Extension
Service, College of Agriculture and Life Sciences.

Snell, W. (2006). Estimating the Value of Burley Tobacco Quota.

Tomov, N. (1972). Influence of variety and biological features
and soil-climatic conditions on the magnitude of the changes
in some morphological properties physical, technological,
chemical and economic qualities of Oriental tobacco. PhD
Thesis (Bg).

Tomov, N. (1985a). Correlation between signs in tobacco. Bul-
garian Tobacco, 3, 24-27 (Bg).

Tomov, N. (1985b). Structure of the local assortment at the yield
in Oriental tobacco. Bulgarian Tobacco, 5, 10-14 (Bg).

Zapryanov, H., & Dimova, D. (1995). Practical exercises in
experimental work with biometrics. Zemizdat, Sofia (Bg).

Received: January 29; Accepted: March 16; Published: December 31




<<
  /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


