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ABSTRACT

12-month-old Thai Neem grown in the progeny trial in Lad Krating Plantation,
Chachoengsao had average survival percentage, height, and diameter at ground level values
as 91.65%, 31.77 cm, and 5.04 mm, respectively. Monthly height growth
pattern of Thai Neem was slightly increased in the dry season and accelerated in the rainy
season. On the other hand, the diameter growth increased continuously by months. While,
in the dry season, the genetic factors showed less effect on growth performances than
environmental factors, in the rainy season, the genetic factors stimulated the growth
increments but environmental factors (site or replication) still had more effect. Not only
monthly rainfall and mean air temperature were influenced to height increment but also
factors as genetics, other environments, and silvicultural practices were collaborated in
monthly height growth. Besides, monthly rainfall and mean air temperature showed the
intimate correlation with diameter increment, thus, the monthly diameter growth of Thai
Neem progenies were expected to be controlled by climatic factors and associated with
other environmental and genetic factors. In an early growth evaluation, progenies of Plus
Tree No. 1, 9, 23, 25, 32, and 33 showed superior growth characteristics when planted in
Lad Krating Plantation, Chachoengsao. However, the growth investigation should be done until
the time of a half rotation.
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INTRODUCTION

Thal Neem or Sadao Thai (Azadirachta ~ well in various sites even in poor soil and low
indica var. siamensis Valeton) is one of the  annual rainfall (Bhumibhamon and Kamkong,
most popular multi-purpose tree species that 1997). Apart from its value as a timber tree,
planted widely in Thailand because it grows  neem has antiseptic medicinal, insecticidal
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properties, and sociocultural values (National
Research Council, 1992; Tewari, 1992). The
species is highly efficient to plant in small to
commercial scales.

Because of the valuable utilizations
and high potential productivities, Thai Plywood
Company (TPC) established the provenance
trial in Uthaitani and these results on survival
percentage and growth were promissing.
Thereafter, TPC considered promoting Thai
Neem planting in the forest farm project in
Chachoengsao so the establishment of seed
orchard and study on family variation should
be done.

The objectives of this research were
to study the early monthly growth characteristics
among Thai Neem progenies and effects of
some climatic factorson Thai Neem progenies
grown in the seedling seed orchard established
in Lad Krating Plantation, Chachoengsao.
Moreover, the results of the study were
considered to provide the basic information
for future tree improvement studies and mass

planting program.

MATERIALS AND METHODS

Experimental Design

The seeds of progeny trial in Lad
Krating Plantation, Chachoengsao were
collected from 32 plus trees scatter
distributed in Uthaitani in April 2003. The
progeny trial of Thai Neem was established in
October 2003, using Randomized Complete
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Block Design with 16 replications. There
were 32 plots in each replication. Each plot
was planted with 9 open pollinated progenies
with 1 x 2 m spacing.

Seedling M easurement

The early growth of all trees was
investigated every month. The tree heights
were measured by a measuring tape. The
diameters at ground level (Do) were measured
by a veneer caliper. Moreover, the survival
percentages of each family were also recorded.
The analysis of variance on growth
characteristics and the regression on growth
increments and monthly rainfall aswell asmean
air temperature were analyzed by using SPSS
statistical software.

RESULTS AND DISCUSSION

Effect of Climatic Factorson Early Growth
I ncrement

From 1-12 months (Table 1 and
Figure 1), the average survival percentages of
seedlings were decreased every month. At
the age of 1 month, the average survival
percentage was seriously declined because of
the critical adaptation of progenies from
nursery to field environment. During the age of
2-7 months, the average mortality percentages
were high due to the drought condition in dry
season. From the age of 8-12 monthsin rainy
season, the deaths of seedlings were few
probably caused by climatic factors.
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Table 1. Monthly variation on some climatic data and growth characteristics (survival

percentage, height (HI), and diameter increment (DI)) of Thai Neem progenies

of 32 plustrees planted in Lad Krating Plantation, Chachoengsao

Month Age Rainfall Mean air Survival HI DI
(months) (mm) temperature(°C) percentage(% )(cm.month)(mm.month?)
11/03 1 0 27.13 98.57 0.27 0.13
12/03 2 0 22.76 97.27 0.07 0.08
1/04 3 11.8 24.53 95.27 0.08 0.20
2/04 4 10.6 25.71 94.05 0.18 0.20
3/04 5 38.9 29.58 93.71 0.32 0.26
4/04 6 45.4 29.50 92.58 1.06 0.32
5/04 7 122.6 29.82 91.95 4.12 0.36
6/04 8 136.9 29.07 91.93 4.19 0.45
7/04 9 86.0 28.61 91.88 1.85 0.34
8/04 10 190.7 27.60 91.84 1.73 0.28
9/04 11 125.9 27.25 91.56 1.16 0.23
10/04 12 95.3 27.17 91.65 1.02 0.22

Theaverage height growths of seedlings
were increased every month. During dry
season (October-March), at the age of 1-6
months, the average height growths were
dlightly increased due to the low rainfall. When
the amount of rainfall was enough to activate the
enlargement of the terminal buds, the heights
of seedlings at the age of 7 and 8 months were
remarkably increased. During the rainy season
(May-October), the height growths were
continuoudly increased but |ess than those during
the early rainy season even though the monthly
rainfalls were higher (Table 1 and Figure 1).

Whilst, the average diameter growths
of seedlings were increased every month, the

diameter increments in dry season compared
with rainy season were dlightly different (Table
1 and Figure 1). Similar to the study of
Karumanchi and Rajput (2001) which recorded
that Indian Neem (A. indica) cambium growth
occurred throughout the year in Scrubland
Forest whereas in moist deciduous forest and
dry deciduous forest it occurred for the major
part of the year.

Theregression analysisof rainfall and
average temperature on early growth of Thai
Neem progeny (Figure 2) showed that the
correlations between climatic factors and
survival percentage were negative but the
correlations between climatic factorsand growth



r. 26 : 53-64 (2007)

Thai J. Fo

56

nd diameter at ground level (Do)

ntage, height, a
of 32 plus trees planted in Lad Krating Plantation,

p
m progenies
ng the study period.

- p—

S

I = =] %_M
! Z o
m.lm

S B

= =

= o

o 2

: 2

= O

Figure 1. Family variation in surviv



Thai J. For. 26 : 53-64 (2007)

increments were positive. The R? of linear

regression of rainfall on survival percentage
(R?=0.91) and diameter increment (R?=0.78)

was more than those on height increment (R?
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= 0.47) but the linear regression of average

temperature on survival percentage and

growth increments had the similar R? values
(R? = 0.64, 0.64, and 0.69, respectively).

y =169.25x0-18%  R? =0.6389

98 -
X 97 *
[5]
o S
=) N
S o5 | g
& ~
= 94 RN
2 < *
g 93 ‘S
[77] ~\~ +
%2 | RN
0 i — T T T )
0 22 24 26 28 30
Mean Temperature (°C)

45 y =1E-20x1373  R? =(.641
'.:\ ’ + 4
g 4
3.5
g 2.5 4
E 21 +« * !
515 1 J
R= . Vs
5 0.5 _.r
a 0 H— *"".'r--q', * T +1

0 22 24 26 28 30
Mean Temperature (°C)

05 y =3E-08x*7"2  R?=0.6895
o~
g +
g
S 0.4
g
‘g R .;
= 0.3 - R
% (+'/ +
g .

g 0.2 n+ +, 7

g _/’f

5 +

{g 0.1 4 :”

a8 odu— : : : ,

22 24 26 28 30
Mean Temperature (°C)

Figure 2. Effect of rainfall and mean temperature (11/03-10/04) on mean survival

percentage and growth increments of Thai Neem progenies of 32 plus trees
planted in Lad Krating Plantation, Chachoengsao.



58

Nevertheless, shoot elongation, like any
other growth process, would be expected to
respond to temperature changes, and three
studies were reported in which the two apple
orchard factors mentioned above eliminated
(Barlow, 1975). According to Kozlowski
(1958), diameter increment was affected more
than the height growth by variations in
moisture conditions since cambial activity
usualy initiates later in the season and lasts
longer. Likewise, variation of cell diameter and
wall thickness index for earlywood are both
positively correlated with air and soil
temperatures, while rainfall is also positively
correlated with cell diameter index but not in
all species (Rossi et al., 2002). Antonova and
Stasova (1993, 1997) found a large amount of
the variation in tracheid dimension for cell
parameter is attributed to temperature because
it is an important factor affecting radial cell
en-largement and wall thickening and also
found a positive influence of precipitation
on cell enlargement with species of larch
and pine. However, the yearly patterns,
like the increase in wall thickness or the
decrease in cell diameter, are the results of
both external and internal factors (Creber and
Chaloner, 1984).

It was clearly found that not only
rainfall and temperature were influenced to
height increment but also factors as genetic,
other environments and silvicultural practices
were collaborated in monthly height growth.
Besides, the R? of rainfall and temperature on
diameter increment were high, thus, the

Thai J. For. 26 : 53-64 (2007)

monthly diameter growth of Thai Neem
progenies were extended by climatic factors
and associated with other environmental

and genetic factors.

Survival Percentage

In the present study, the survival
percentage of 1-year-old Thai Neem grownin
the progeny trial, Lad Krating Plantation,
Chachoengsao (91.64%) was better than those
grown in the international provenance trial,
Kanchanaburi (87.71%, Sawatdee, 2003)
and tea tree seedling (49.80%) grown in the
nearby area and planted in the rainy season of
the sameyear (Uthairatsamee, 2004) but lower
than Thai Neem planted in Ratchaburi with 4
X 4 m spacing (98.44%, Tiyanon, 1987). The
reason of these results may be caused by the
difference of experimental sites, season of
planting, and genetics of different species.

The variations on survival percentage
among Thai Neem progenies in various months
were presented in Figure 1. From 1-6 months
after planting, survival percentage of Thai Neem
progenies of almost all plus trees were
decreasing due to the adaptation of seedling to
hazard environment of field experiment
but in the rainy season, mortality rates of all
progenies were few. However, some progenies
showed high ability in coppicing even in the
dry season, especially progenies of Plus Tree
No. 24 as survival percentage of 2-month-old
was higher than 1-month-old. At the age of 12
months (Table 2), progenies of Plus Tree No.
21, 36, and 38 showed the best survival
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percentage (96.53 %), followed by progenies
of Plus Tree Nos. 12, 20, and 23 (95.14%)
and progenies of Plus Tree Nos. 7 and 29
(94.44%). On the other side, progenies of Plus
Tree Nos. 2, 17, and 19 showed poor survival
percentage as 84.72, 81.25, and 79.17%,
respectively.

The result of statistical test on
survival percentage among replications and
progeny of plus trees was shown in Table 3.
The significant difference of replications
at the age of 1 month was the highest due to
the adaptation of seedling from nursery to
field environment. The significant difference
of replications at 2-month of age was decreased
and then the significant differences of replication
were increased by the heterogeneity of site
conditions. Meanwhile, the significant differences
of progeny of plus trees were increased by
time after planting but lower than the significant
differences of replications were. Thus, the
replications or planting site factors had more
effect on survival percentage than progeny of
plustrees or genetic factorsin almost all ages.

Height Growth

In the present study, the average height
growth of Thai Neem at the age of 12 months
grown in the progeny trial (31.77 cm) was
less than those grown in Ratchaburi with
spacing 4 x 4 m (Tiyanon, 1987), those grown
in the international
Kanchanaburi (Sawatdee, 2003) and tea tree
seedling grown in the nearby area and planted

provenance trial,
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in the rainy season of the same year
(Uthairatsamee, 2004) where they were 1.28 m,
2.95 m, and 140.81 cm, respectively. These
results probably caused by the different
experimental site conditions, time of
planting, quality of seedlings, and internal
factors.

From Figure 1, in dry season, all Thai
Neem progenies demonstrated few height
increments but in the early rainy season, all
Thai Neem progenies showed extreme height
elongation, except progenies of Plus Tree
No. 15. Comparing between progenies of Plus
Tree Nos. 15 and 17, the average height of
progenies of Plus Tree No. 15 after planting
was longer than those of Plus Tree No. 17 but,
after 12 months of planting, the average height
growth of these progenies was not different.
At the beginning of planting, progenies of Plus
Tree No. 25 had the best height but at the age
of 12 months, progenies of Plus Tree No. 1
showed the best height. These results showed
that not only quality of seedlings but also the
genetic factors affected on height increment
of Thai Neem.

At the age of 12 months (Table 2), the
best average height growth was detected in
progenies of Plus Tree No. 1 (50.42 cm)
followed by progenies of Plus Tree Nos. 23,
32, 33, and 25 (41.80, 39.50, 38.98, and 38.07
cm, respectively) but the poor height growths
were found in progenies of Plus Tree Nos. 14,
15, and 17 (22.62, 23.55, and 23.30 cm,
respectively).

The highly significant differences on
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Table 2. Mean and ranking of survival percentage, height, and diameter at ground level

(Do) among 12-month-old Thai Neem progenies of 32 plus trees planted in
Lad Krating Plantation, Chachoengsao. Values in the column followed by the
same letter were not significantly different at the 0.05 level by Duncan's New
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Multiple Range Test

Pr ?95”'% Survival Height (m) Do (mm) Total
of Plus
Tree No Mean Ranking Mean Ranking Mean Ranking Ranking
23 95.14 @ 2 41.86° 2 6.49 P 3 7
1 88.89 ¢ 8 50.42 2 1 7.68¢2 1 10
25 92.36 @ 6 38.07 bede 5 6.42° 2 13
32 93.06 ® 5 39.50 ¥ 3 6.00 b° 6 14
33 90.28 a* 7 38.98 bed 4 5.96 b 5 16
9 90.28 a* 7 35.70 caefg 7 6.37 " 4 18
21 96.53 2 1 33.40 efon 9 5.47 cdet 9 19
4 93.06 @ 5 34.53 defon 8 5.92 bed 7 20
38 96.53 2 1 32.20 "o 10 5.06 oo 12 23
19 79.17 ¢ n 36.45 cdf 6 5.70 bede 8 25
30 91.67 ® 7 31.69 fonik 11 5.07 defo n 29
36 96.53 2 1 30.37 Mk 19 5.08 defg 10 30
n 93.75® 4 31.37 oniik 12 4.92 en 15 31
7 94.44 » 3 30.92 gnik 14 4.82 17 A
18 90.28 a* 7 30.66 "k 17 4.96 9 13 37
5 92.36 @ 6 30.55 Mk 18 4.92 ean 14 38
12 95.14 2 2 29.58 Mk 21 4.84 #an 16 39
29 94.44® 3 30.86 9nik 15 4.68 fon 22 40
A 92.36 @ 6 31.12 gnik 13 4.65 fon 24 43
37 89.58 ax 8 30.76 onik 16 4.76 ©n 19 43
26 93.75 @ 4 29.66 Mk 20 4.70 fon 21 45
20 95.14 2 2 29.14 ik 2 4.51 foni 25 49
39 92.36 @ 6 29.07 'k 23 4.70 fon 20 49
2 84.72 b 9 28.26 26 4.76 e 18 53
2 93.06 @ 5 28.36 24 4.48 foni 26 55
40 90.28 ¢ 7 28.35 K 25 4.65 "o 23 55
3 93.06 @ 5 26.60 Km 29 4.22 dnik 27 61
24 92.36 @ 6 26.71 Km 28 4.13 oniik 28 62
31 88.89 ¢ 8 28.12 M 27 3.98 hik 29 64
15 90.97 @ 7 23.55'm 30 3.62 K 31 68
14 90.97 ® 7 22.62 ™M 32 347k 32 71
17 81.25« 10 23.30M 31 3.75 ik 30 71




Thai J. For. 26 : 53-64 (2007) 61

Table 3. Analysis of variance of survival percentage, height, and diameter at ground
level (Do) of Thai Neem progenies of 32 plus trees planted in Lad Krating
Plantation, Chachoengsao during the study period

Survival )
Age Source Df Height Do
percentage
0 month Replications 15 20.92** 12.81**
Progenies of Plus Tree 31 97.86** 32.26**
1 month Replications 15 3.89** 24.94** 22.24**
Progenies of Plus Tree 31 1.35m 97.49** 38.45**
2 months  Replications 15 1.72* 25.17** 18.92**
Progenies of Plus Tree 31 1.61* 87.36** 34.04**
3 months  Replications 15 1.84* 21.20** 24.87**
Progenies of Plus Tree 31 1.99* 66.39** 29.45**
4 months  Replications 15 2.82%* 22.40** 29.93**
Progenies of Plus Tree 31 2.24** 48.89* * 21.39**
5 months  Replications 15 2.64* 24.84** 290.31**
Progenies of Plus Tree 31 2.07* 38.07** 17.29**
6 months  Replications 15 2.95%* 30.12** 30.26**
Progenies of Plus Tree 31 2.16** 24.12** 14.50**
7 months  Replications 15 3.14** 43.84** 29.38**
Progenies of Plus Tree 31 1.99* 15.01** 13.24**
8 months  Replications 15 3.15** 53.53** 31.05**
Progenies of Plus Tree 31 2.08* 13.22** 11.50**
9 months  Replications 15 3.08** 51.58** 33.66**
Progenies of Plus Tree 31 2.14** 12.83** 10.78**
10 months Replications 15 3.40** 50.02** 33.67**
Progenies of Plus Tree 31 2.11* 13.16** 10.53**
11 months Replications 15 3.51** 48.42** 33.72%*
Progenies of Plus Tree 31 2.14** 13.00** 10.12**
12 months Replications 15 3.50** 48.83** 33.21**
Progenies of Plus Tree 31 2.09* 12.89** 9.78**

Highly significant differences at 99% confident limit

Remarks: **

*

Significant differences at 95% confident limit

ns

Insignificant differences
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height growth among replications and progeny
of plus trees were shown in Table 3. While,
the significant differences of progeny of plus
trees declined every month. The significant
differences of replications increased from the
age of 0-8 months because many site factors
might cause the heterogeneity of replication
such as slope, soil properties, erosion and
ditches by water runoff, invasive weeds, etc.
Then when the planting site conditions had
been stabilized, the significant differences of
replications were slightly decreased. During
0-5 months after planting, the progeny of plus
trees or genetic factors had more effect on
height growth than replications or planting site
factors did, thereafter genetic factors had less
effect due to the uneven site and planting site

conditions of each replication.

Diameter at Ground Level Growth

In the present study, 12-month-old
Thai Neem grownin the progeny trial werefound
to have less diameter at ground level growth
(Do, 5.04 mm) than those grown in Ratchaburi
with4 x 4 m spacing (2.71 cm, Tiyanon, 1987),
those planted in the international provenance
trial, Kanchanaburi (2.48 cm, Sawatdee, 2003)
and teatree seedling grown in the nearby area
and planted in the rainy season of the same
year (20.39 mm, Uthairatsamee, 2004). The
causes of these different results were perhaps
by the difference of site and seedling qualities,
time of planting, and genetic factors.

At the beginning (Figure 1), Do of
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progenies of Plus Tree No. 15 was bigger than
those of Plus Tree No. 17, but at the age of 12
months, Do of these were not different.
Furthermore, after planting, progenies of Plus
Tree No. 25 were found to be bigger in Do but
after 12 months of planting, progenies of Plus
Tree No. 1 had the best diameter growth
shown by the largest Do. Likewise the height
growth, the quality of seedling and genetic
factors might have some influences on
diameter growth of Thai Neem.

At the age of 12 months (Table 2),
progenies of Plus Tree No. 1 were found to
have the greatest Do followed by progenies of
Plus Tree Nos. 23, 25, 9, and 32 (6.49, 9.42,
6.37, and 6.00 mm,
Similar to height growth, the poor Do growth

respectively).

were detected in progenies of Plus Tree Nos.
14, 15, and 17 (3.47, 3.62, and 3.75 mm, re-
spectively).

The highly significant differences on
Do among replications and progeny of plus
trees were shown in Table 3. The trends of
statistically differences of replications and
progeny of plustreeson diameter growth were
similar to those on height, that the significant
differences of replications were increased
from the age of 0-11 months because of the
heterogeneity of replication and then when the
planting site was settled, the significant
differences of replications were slightly
decreased. On the other hand, the significant
differences of progeny of plus trees declined
every month. From 1-3 months after planting,
the progeny of plus trees or genetic factors
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had more effect on height growth than
replications or micro-environment factors, did
thereafter genetic factors had less effect due
to the greater effect of planting site conditions
of each replication.

CONCLUSIONS

The study on effects of climatic
factorson Thai Neem seedling found that both
mean air temperature and amount of monthly
rainfall had the negative influences on
survival percentage but positive influences on
height and diameter growth increments.
Meanwhile, the significant differences of
progeny of plus trees were increased by time
after planting but lower than the significant
differences of replications were. Thus, the
replications or planting site factors had more
effect on survival percentage than progeny of
plus trees or genetic factors in almost all
ages. On the other hand, during the dry
season, the progeny of plus trees or genetic
factors had more effect on growths than
replications or micro-environment factors
did, thereafter genetic factors had less effect
than planting site factors due to the heterogeneity
of planting site conditions of each replication.
Progenies of Plus Tree Nos. 1, 9, 19, 23, 25,
32, and 33 showed good growths but progenies
of Plus Tree Nos. 2, 17, and 19 had poor
survival percentage. Thus, at the early growth
periods, progenies of Plus Tree Nos. 1, 9, 23,
25, 32, and 33 were superior progenies
when planted in Lad Krating Plantation,
Chachoengsao.

63

REFERENCES

Antonova, G.F. and V.V. Stasova, 1993.
Effects of environmental factors on
wood formation in Scots pine stems.
Trees 7: 214-219

Antonova, G.F. and V.V. Stasova, 1997.
Effects of environmental factors on
wood formation in larch (Larix sibirica
Ldb.) stems. Trees 11: 462-468.

Barlow, H.W.B. 1975. Effects of tempera-
ture on apple shoot growth. pp. 41-
43. Pereira, H.C. (ed.) In Climate
and the Orchard. Commonwealth
Agriculture Bureaux, Slough.

Bhumibhamon, S. and A. Kamkong. 1997.
Edible Multipurpose Tree Species.
National Research Council of
Thailand. (In Thai)

Creber, G.T. and W.O. Chaloner. 1984.
Influence of environmental factors on
the wood structure of living and
fossil trees. The Botanical Review
50: 357-448.

Karumanchi, S.R. and K. S. Rajput. 2001.
Relationship between seasonal
cambial activity, development of
xylem and phenilogy in Azadirachta
indica growing in different forests of
Gujarat State. Ann. For. Sci. 58:
691-698

Kozlowski, T.T. 1958. Water relations and
growth of trees. J. For.56: 498-502.



64

National Research Council. 1992. Neem: A
Tree for Solving Global Problems.
National Academy Press, Washington,

D.C.

Rossi, S., A. Deslauriers, C. Urbinati, H.
Morin, and T. Anfodillo. 2002.
Dynamic of Radial Growth and Daily

Climatic Response at the Italian
Alpine Treeline and in Quebec
Boreal Forest. University of Padova,
[taly.

Sawatdee, W. 2003. Provenance Variation
on Growth Characteristics of Neem
(AzadirachtaindicaA. Juss.) Grown
at Kanchanaburi. Seminar on

Forestry, Faculty of Forestry, Kasetsart

University, Bangkok.

Thai J. For. 26 : 53-64 (2007)

Tewari, D.N. 1992. Monograph on Neem
(Azadirachta indica A. Juss.).
International Book Distributors, India.

Tiyanon, P. 1987. Yield-Density Effect of
Sixteen Month-Old Azadirachta
indica A. Juss. var. siamensis
Valeton. Plantation. MS. Thesis,
Kasetsart University, Bangkok.

Uthiratsamee, S. 2004. Effects of Potting
Media and Fertilizer Applications on
Some Growth Characteristicsof Tea
Tree (Melaleuca alternifolia (Maid.
& Bet.) Cheel) Grown at Lad Krating
Plantation, Chachoengsao. MS
Thesis, Kasetsart University, Bangkok.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

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


