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Nutrient management for cutting production in carnation
(Dianthus caryophyllus)
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ABSTRACT

An experiment was conducted to study the effect of nutrient management on cutting production of carnation
(Dianthus caryophyllus L.). The experiment consisted of five fertilizer modules with four cultivars and it was laid out
in factorial randomized block design with three replications. Findings of the experiment revealed that fertilizer module
FM; comprising of 20-5-5 g/m? NPK as basal application along with 200 ppm N + 280 ppm K as fertigation given
twice a week resulted in the production of cuttings with maximum stem diameter (0.75 cm), weight of cutting (5.22
g), number of cuttings/plant/harvest (4.25), total number of cuttings (16.98) and yield of cuttings/square metre (152.78).
Amongst the cultivars, Madras exhibited the maximum stem diameter (0.82 cm), weight of cutting (4.60 g), number
of cuttings/plant/harvest (3.80), total number of cuttings/plant (15.12) and yield of cuttings/square metre (152.78),
while, cultivar White Wedding recorded minimum stem diameter. Interaction effect revealed that module FM; was
found to be best in getting good quality cuttings in cultivars Farida, Niva and Madras which gave the maximum
number of cuttings/plant/harvest, total number of cuttings/plant, yield of cuttings/metre square and weight of the un-
rooted cuttings. In cultivar White Wedding, fertilizer modules FM,, consisting of 20-15-10 g/m? NPK (as basal) along
with 175 ppm N and 245 ppm K (fertigation twice a week) gave the best quality cuttings. The time taken for first and
successive harvesting of cuttings varied with the season with minimum days during summer and maximum days
during winter.
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Carnation (Dianthus caryophyllus L.) is one of the
commercially important cut flowers of the world and offers
diversity of colours. It belongs to the family
Caryophyllaceae. Carnations are also being cultivated in
India. The major production centers are located around
Pune and Bengaluru. Carnations are now being commercially
grown in Solan, Shimla, Mandi, Kullu, Chamba and Bilaspur
districts of Himachal Pradesh. As per the estimates of
Directorate of Horticulture- Himachal Pradesh, carnation
occupied 73.76 hectares out of 812.90 hectare total area
under floriculture in the state during 2010. The acreage of
carnation is still expected to increase because of the
favourable climatic conditions for its cultivation in different
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parts of Himachal Pradesh and other hilly states of the
country. The most important part of floriculture crop
production is propagation. Commercially, carnation is
propagated through shoot-tip cuttings. Success or failure of
carnation crop starts with the selection of cuttings. Carrying
out the production using proper and high quality seedlings
is one of the most important factors affecting the efficiency
positively. For obtaining optimum plant growth and higher
yield, proper nutrition is essential.

One of the major bottlenecks in the carnation cultivation
is the non-availability of quality planting materials. In order
to produce good quality cuttings, maintenance of mother
plants is an important factor. In addition, the information
available on production of quality planting materials is
scanty. Therefore, it is important to work out and standardize
a technique which would help the farmer to secure a good
planting material. Keeping this in view, present investigation
was carried out with the objective to study the effect of
fertilization modules on cutting production of carnation.

MATERIALS AND METHODS

The present investigation was carried out at the
experimental farm, Department of Floriculture and
Landscaping, DrY S Parmar University of Horticulture and
Forestry, Nauni, Solan during 2010-2011. The experiment
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was laid out in polyhouse following the factorial randomized - - - I
block design with three replications. Rooted cuttings of four g pARDEE NI z é
commercial cultivars of perpetual carnation namely White }: s
. . . S
Wedding, Farida, Niva and Madras were planted on 4 = el A A “ §
December 2010 at a spacing of 15 cm x 15 cm, 5 S oS o oo =
accommodating 36 plants/m2. Soil: FYM: cocopeat in the ? - - - - g' -
ratio of 2:1:1 was used as a growing medium. The crop was EIES IS 8
raised following recommended cultural practices like =l g2
. . . . 3
Watermg, weeding, hoemg gnd control of insect-pests and o Q059 T @ rg ;
diseases. A total of five fertilizer modules were programmed S £ 5
to carry out the work as follows: FM;: 20-20-10 g/m2 NPK o _ - o 2J
(as basal) + 100 ppm N + 140 ppm K (as fertigation-twice > Lo oY & §0
a week), FM,: 20-15-5 g/m2 NPK (as basal) + 125 ppm N M
+ 175 ppm K (as fertigation-twice a week), FM3:2O—.10-'5 g/ § BEITIT G g 2'
m?2 NPK (as basal) + 150 ppm N +210 ppm K (as fertigation- z S| oo S o o -
twice a week), FM4:20-15-10 g/m? NPK (as basal) + 175 L - < o o o - E
ppm N + 245 ppm K (as fertigation-twice a week), FMs:20- éﬁ STl e e o o9 ; s
£ S o o o o o =
5-5 g/m2 NPK (as basal) + 200 ppm N + 280 ppm K (as s |3 g .2
fertigation-twice a week). N ,q;: ol g s esg § .gﬁ
The basal dose of N, P and K fertilizers @ 20:20:10 g/ 3|5 S a8
m? along with 100 ppm N and 140 ppm K applied through E 5’ v oo o4 oo o Y
fertigation was taken as a standard treatment. The frequency =z = S22 c2ss S £
of fertigation was twice a week and it was given as soon as ; f-: =
the plants gets established. The source of N, P and K S = oo o v &Y
15 . £ Sl v v g 9 9 VA
fertilizers was urea, SSP and MOP, respectively. For water ,_g S © o o o o s
soluble fertilizers, NK (13-0-45) multi K, calcium nitrate 2 El o a oo m o z £
(commercial grade) and urea was used. In addition to the = g ST S S 3 £ &
above mentioned treatments, biofertilizers (VAM, PSB and ; lff 2
.. . . = [
Azgspzrzllum) and Vgrmlcompost .at 1 kg/m? was .apphed Z = 258 L
uniformly at the time of planting. For preparing the ER R S S
biofertilizer mixture, one kg each of VAM, Azospirillum < |8 L8
. . Sl 2|l Y Q- o s ©
and PSM were mixed with one kg of well rotten farmyard ol = S285z s =3,
manure and applied directly in the root zone at 3g/plant. = 3 =Y £
g PO I S =T V=T S S & §
=] Sle s oo 5 Z
RESULTS AND DISCUSSION 5 S S S S S < '%o L ;
N -
= S &
Eff I ; : Tl |slzeeees ok
Jffect of fertilizer modules and cultivars on diameter of & o =R M =2
the un-rooted cuttings s g =
It is evident from the data given in Table 1, that the § § Lege9 = 8 iﬁ
diameter of the stem varied significantly in all the cultivars m S| oo o0 X S =
under different fertilization modules. Maximum diameter of ~ _ - e oo . ; B
the un-rooted cuttings (0.75 cm) was recorded from fertilizer 2 Sl a2 22 =G
. o S S S S oo &L Z|E s>
module FM;5 comprising of 20-5-5 g/m? NPK as basal E | % &-g 5
I . e o o =
appllcathn along with 200 ppm N +2$O pmeas fertigation gl g T 223z g Z S .?E"g
given twice a week. In contrast, minimum diameter of the < S I + & 2
un-rooted cuttings (0.69 cm) was observed in fertilizer - RV
. S O X v A VA A ] g =
modules FM; and FM,. Amongst the cultivars, Madras S I e T B B - B e~
I . . . S O O O o o o o " Q-B
exhibited the maximum diameter of the un-rooted cuttings S o
(0.8.2 cm) While, it was .recorded minimum (.0.65 cm) in = 232233883 2 B f >
White Wedding. These differences may be attributed to the SR Z Z .o
differences in their genetic constitution and in cultivars. The = s £ g 8
increase in diameter of the stem might be due to the positive & kS| o =5,
response of nitrogen applied in appropriate amount, which = o = 2 % £
caused a greater synthesis of carbohydrate and their = 2 o 2 S 4=
. > £ . & A T
translocation to the plant. T o5 T 55| - = e
These results are in close conformity with the findings e = e e § % = "; E _<.‘§ &
of Devi et al. (2003), Budiarto et al. (2006) and Kazaz et al. 2 5|S=2=2==5055>|" 2%
O K ST ST S & S = B~ — A
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(2011). However, the interaction effect of cultivars and tl o o w - o g8
fertilizer modules in increasing the diameter of the cuttings g R e e =
was found to be non-significant. z &
lzeazgy P
Effect of fertilizer modules and cultivars on weight of the -~ Tl e e b £
un-rooted cuttings g o o < o o S: o&
The data presented in Table 2 indicates that the weight g5 R S
of the un-rooted cutting significantly increased with the g Em +
increasing levels of fertilization modules. Maximum weight AT RR RS =g
of the un-rooted cuttings (5.22 g) was noted from plants Tl =8
supplied with a basal dose of 20-5-5 g/m2 NPK along with e e« - o % g
200 ppm N + 280 ppm K as fertigation given twice a week > e R -%D 5
(FM5), whereas minimum weight (4.15 g) was recorded 2 Z
from FM, composed of basal application of 20-15-5 g/m? § A S = é %D
NPK and 125 ppm N + 175 ppm K given as fertigation- 2 S| e e e S
twice a week. Cultivar Madras showed maximum weight of E R, 0 L
the un-rooted cuttings (4.60 g) and was minimum (3.83 g) 3 Sl e oo qgn -
in White Wedding. Interaction effect revealed that fertilizer B |z z s
module FM;5 recorded maximum weight of the cuttings é g 222 22yg gi
(4.55g,5.64 g,5.18 g and 5.49 g, respectively) in cultivars 5|5 Al e e e o8
White Wedding, Farida, Niva and Madras. Whereas, 2 | ® - e e oo o .§D
minimum weight of the cuttings (4.43 g, 3.80 g and 4.53 g) 3 = ;23823 ; é
was recorded from FM, for cultivars Farida, Niva and %3 g vl
Madras, respectively. While, in cultivar White Wedding, =3 -l e zsg =2 2 £
minimum weight of the cuttings (3.57 g) was noted from g "l @ F S o ; &
plants given a basal dose of 20-10-5 g/m? NPK and 2 ol & £
fertigation with 150 ppm N + 210 ppm K twice a week = g ST w
(FM;). Higher fertilizer doses increased the weight of the - w7
un-rooted cuttings compared to lower fertilizer doses. The § I vl =T N " g
: . . . . . = > M N 0 o A 9 v oo
less weight of un-rooted cuttings with fertigation might be EN wonn n n e L
due to abrupt fluctuations in temperature and humidity 2 g e e e e ‘1:
throughout the growing season. A similar result was also S E IR A E =
reported by Gill and Grewal (1985) while producing the = 3 e §
carnation cuttings of cv. Scania. Further, the weight of the -é a2y e 2R § 2
cuttings was found to decrease with each successive harvest 5 SR R gng
of cuttings. Similar findings were observed for obtaining = Cda o o on :a'j g «
better quality cuttings with frequent fertigation by Ruiter ;&_j > T gl g % g
(1993) in chrysanthemum, El-Naggar et al. (2009) and b g 2 2
Kazaz et al. (2011) in carnation. E § S23 e & x N
) S|+ v on TT o
Effect of fertilizer modules and cultivars on number of - o o ; 8 %
cuttings/plant/harvest 2 Sle2saday z z =S
Data presented in Table 3 shows that maximum number S| = g >m“
of cuttings/plant/harvest (4.50) was recorded in cultivar g T o xR oI Le § gg
Madras while, it was minimum in Farida (3.20). Interaction = e Fn S S S|y S
effect reveals that maximum number of cuttings/plant/harvest - e w e o e e @E) =
was noted with fertilizer module FM5 in Farida Niva and e B S et 3 ; &
Madras (4.53, 5.20 and 4.83, respectively), whereas in ) = g
cultivar White Wedding, maximum number of cuttings/ s = R B Bl I &é’
plant/harvest (5.03) recorded from fertilizer module FM,. @ aF FF S S S| AT
However, cultivars White Wedding showed minimum = ‘§ gﬁ T —§
number of cuttings/plant (2.92) followed by Niva (2.77), & :; o = Z
respectively) with FM,. % © 3 & % Z
= 9 8 g S o §
Effect of fertilizer modules and cultivars on total number % g T 8 s (i z '50
of cuttings/plant s 2. g £ = 5|2 ;g
It is apparent from data in Table 4 that total number of = 5 = EN Em g Em § 8 e > * 2 =
(=0 IR Z SR SO 23 o M
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- ) g Table 4 Effect of fertilizer modules and cultivars on the total
g N G ¥ = number of cuttings/plant
cnocnocnocnoon
z & . . . .
% :' Cultivars (V)/ White  Farida Niva Madras Means
= 8hHh &8 0 Z Fertilizer modules  wedding
8 S o
j:% “ @& R S5 9 8‘ =4 FM,* 13.07 1230 12.63 13.83 1296
= oo e o B FM, 13.67 13.03 12.07 14.40 13.29
< ~
ol © 0 o o v E = FM, 13.67 13.00 14.23 1448 13.85
> S S = e o e T S g
e oen < en = 9 FM, 16.40 16.03 17.23 16.30 16.49
C w
e o o o e o & FM; 15.73 17.00 18.23 16.93 16.98
— &0
PleasIas £ ¥ Means 1451 1427 14.88 15.19
1]
5 % CD (P=0.05) 0.26
= .
g1 88828 =) Cultivar
S| o o ¥ < é w Fertilizer module 0.29
% “ v e o om oo o d V < FM 0.58
— — © & o ©n — A
_CE _ AEEEEEE ; n *FM, : 20-20-10 g/m2 NPK (as basal) + 100 ppm N + 140 ppm
EHE I, z 2 K (fertigation); FM, : 20-15-5 g/m?> NPK (as basal) + 125 ppm
s | 8 Tl o 88 v S Sk N+ 175 ppm K (fertigation); FM; : 20-10-5 g/m? NPK (as basal)
4| = DA B A a2 + 150 ppm N + 210 ppm K (fertigation); FM, : 20-15-10 g/m?
E “ Joowme ma : ,§n NPK' (as basal) + 175 ppm N + 245 ppm K (fertigation); FMj :
3 > : : : : 2 2 = é 20-5-5 g/m2 NPK (as basal) +200 ppm N + 280 ppm K (fertigation);
B § ; V, : White Wedding; V, : Farida; V5 : Niva; V, : Madras
= o
(5] en >~ en e o0 <
< Tl 0 © 0 © v g
> : & . . .
% DA v § cuttings/plant was found maximum in cv. Madras (15.19),
£ Elw o o 1 n % s while minimum in cv. Farida (14.27). Further, total number
Z SIS AF T i ; of cuttings/plant was maximum (16.98) in fertilizer module
2 >'g FM; and minimum (12.96) in FM;. Interaction effect reveals
E S R I A B that maximum total number of cuttings/plant (17.00, 18.23
g " Ao e oo 8' 2 and 16.93, respectively) was observed with fertilizer module
3 g e o o FM; in Farida Niva and Madras, whereas, cv. White Wedding
2|2 S22 3= Z 5 recorded maximum no. of cuttings (16.40) with fertilizer
21& =8 module FMy. Fertilizer module FM; showed minimum total
8 N S8 &88 <2 % & number of cuttings in cultivars White Wedding (13.07)
= AT ¥ e &b ﬁ followed by Farida (12.30) and Madras (13.83), while, cv.
& o S o ;53 Z 2 Niva noted minimum total number of cuttings/plant (12.07)
Gt — —_ = ~ a5 .
g R D e e R A égé with FM,.
2 o <o -
= S gS2s5c Sas Effect of fertilizer modules and cultivars on yield of
o S| e e IT3E cuttings/square meter
= R, ; Tz Data presented in Table 5 showed that maximum yield
< —_ — <t - . . .y
= PlamaaTasddlesy of cuttings (170.10) was recorded with fertilizer module
z & : g FM,, whereas, minimum (104.40) with FM,. Interaction
sl negsgeasg el 885% effect reveals that maximum yield of cuttings (163.20, 187.20
5 AN =% 9o g =-awnl=28s y g <Y, .
= AR . and 174.00, respectively) was recorded with fertilizer module
- oo~ o~ o| &8 FMj; in Farida Niva and Madras, while, cultivar White
SlIeenad a8 Vi Wedding recorded 181.20 cuttings/m? from fertilizer module
S g % FM,. However, minimum yield of cuttings were noticed in
N =S8 888¢s828 ﬁ S cultivars White Wedding (105.60) followed by Niva (99.60)
@meae et eSS S Z E g with FM,. Whereas, the cultivars Farida (87.60) and Madras
s § §0 + 2 (105.60) gave the minimum yield of cuttings with fertilizer
= = o Sgs module FM;.
i; © —§ S g: = The better growth parameters under fertilizer module
§ g & E g 2 5 FMj in cultivars Farida, Niva and Madras and in White
- _= . . o .
TCG’ 5 E N E — S Wedding with fertilizer module FM, may be ascribed to the
N = = . - . . . . .
Z 2 4 e e - § ‘Q" E=I E = é more availability of nutrients and its synchronization with
& E z 2222320 2 o> £V the uptake. But towards the end of harvesting period, i e 4th
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harvest, cultivar White Wedding, gave the minimum number
of cuttings/plant and total yield of cuttings with fertilizers
module FMs;. It reflects that fertilizers have great importance
to increase the weight and yield at a certain level afterwards
increasing fertilization of macro nutrients has negative
results. These results are in line with the findings of
Wenzhong (2010), Khosa et al. (2011), Santos et al. (2011)
and Twardowski et al. (2012) in herbaceous perennials.

The number of side shoots which appeared after pinching
of the plants increased till the third harvest and thereafter, it
started decreasing. This may be attributed due to the
favourable environmental conditions prevailing in the
polyhouse till the time of third harvest, i e March to May.
Atherton and Harris (1980) also reported that shoot tips of
plants grown in long days yielded greater amounts of
diffusible gibberellins-like substances than shoot tips of
plants grown in short days which ultimately resulted in
faster shoot development. The changes in cutting yield
might be due to a natural reduction in vigor of the cultivars
towards the end of the harvest time. At times, all treatments
produced similar numbers of cuttings, yet throughout the
study, fertilizer module FMs, more consistently produced
the largest yield. Similar findings were observed in
bougainvillea cv. Raspberry Ice and Purple Small Leaf
(Cerveny 2006).

Effect of fertilizer modules and cultivars on time taken for
first and successive harvesting of cuttings

The time taken for successive harvesting of cuttings
ranged from 24.91 days to 111.00 days depending upon the
cultivars (Table 6). Minimum number of days was taken for
harvesting of cuttings in 3t and 4th harvest during the
months of May-June, whereas, successive harvesting took
longer time during the winter months (February-March). It
may be because of the fact that growth of the plants was
slower during winter months due to prevailing low
temperature and relative humidity which might have resulted
in lesser metabolic activity and ultimately in slow growth of
the plants. The results of the present findings are in
accordance with the results obtained in carnation cv. Impala
and Montana (Sharma 2000). These results may further be
attributed to the fact that there is slow growth during winter
season than summer when growth rates are about ten times
higher under solar radiation of high flux density than those
of winter (Bunt 1972).

Therefore, the present investigation revealed that
different growth parameters responded to the fertilizer
modules and fertilizer module FM; consisting of 20-5-5 g/
m2 NPK (as basal) along with 200 ppm N and 280 ppm K
(fertigation twice a week) was found to be significantly

[Indian Journal of Agricultural Sciences 85 (4)

superior over the treatments and gave the best results
pertaining to the growth parameters for quality cuttings in
carnation cv. Farida, Niva and Madras.

REFERENCES

Atherton J G and Harris G P. 1980. Effects of photoperiod on
shoot elongation and endogenous gibberellins in the glass
house carnation. Scientia Horticulturae 12: 83-8.

Budiarto K, Sulyoa Y, Dwi S N E and Maaswinkelb R H M. 2006.
Effect of types of media and NPK fertilizer on the rooting
capacity of chrysanthemum cuttings. Indonesian Journal of
Agricultural Sciences 7(2): 67-70.

Bunt A C. 1972. Effect of season on the carnation (Dianthus
caryophyllus L.) 1. Growth rate. Journal of Horticultural Science
47: 467-717.

Cerveny B C. 2006. 'Stock plant management in tropical perennials'.
M Sc thesis, University of Florida.

Devi S, Gupta A K and Sehrawat S K. 2003. Effect of different
levels of nitrogen and phosphorous on growth of carnation
(Dianthus caryophyllus) cv. Cabaret. Haryana Journal of
Horticultural Science 32(3-4): 209—11.

El-Naggar A H, El-Naggar A A M and Ismaiel N M. 2009. Effect
of phosphorous application and gibberellic acid (GA) on the
growth and flower quality of Dianthus caryophyllus L.
American Eurasian Journal of Agriculture and Environmental
Science 6(4): 400-10.

Gill A P and Grewal N S. 1985. Studies on the production and
storage of cuttings of Sim carnation ‘Scania’. Punjab
Horticultural Journal 27(1-2): 88-91.

Kazaz S, Tekintas F E and Askin M A. 2011. Effects of different
planting systems and densities on yield and quality in standard
carnations. Journal of Cell and Plant Science 2(1): 19-23.

Khosa S S, Younis A, Rayit A, Yasmeen S and Riaz A. 2011.
Effect of foliar application of macro and micro nutrients on
growth and flowering of Gerbera Jamesonii L. American-
Eurasian Journal of Agriculture and Environmental Science
11 (5): 736-57.

Ruiter de HA. 1993. Improving cutting quality in chrysanthemum
by stock plant management. Scientia Horticulturae 56: 43-50.

Santos M K, Fisher PR, Yeager T H, Simonne E H, Carter H S and
Agro W R. 2011. Effect of petunia stock plant nutritional status
on fertilizer response during propagation. Journal of Plant
Nutrition 34 (10): 1 424-36.

Sharma P D. 2000. ‘Studies on cutting production and rooting of
carnation (Dianthus caryophyllus 1.).” M Sc thesis, Dr Y S
Parmar University of Horticulture and Forestry, Nauni, Solan,
Himachal Pradesh.

Twardoski M C, Crocker J L and Scoggins H L. 2012. Quantity
and quality of cuttings as influenced by stock plant nutrition of
herbaceous perennials. Horticulture Technology 22 (1): 89—
93.

Wenzhong R. 2010. ‘The effect of shading and nitrogen on cutting
production and quality of potted poinsettia.” M Sc thesis,
National Chung Hsing University, Japan.




<<
  /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


