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ABSTRACT

A field experiment was conducted at Agronomy Farm of Sher-e-Kashmir University of Agricultural Sciences and
Technology of Kashmir, Shalimar during the rainy season (kharif) 2010 and 2011 to simulate the effect of age of
seedling on growth and yield of 3 rice (Oryza sativa L.) cultivars viz. ‘Jhelum’, ‘SKUA 403’ and ‘SR 1’. The experi-
mental data were used for CERES-Rice model calibration and development of the genetic coefficients of these
rice cultivars. The predicted and observed dates of phenological events were in close agreement. Similarly, the
predicted and observed grain, straw and biological yields were also very close. Among cultivars, ‘Jhelum’ recorded
the highest grain yield and harvest index, whereas straw yield was highest in ‘SKUA 403’.  Setting in of different
phenological stages occurred earlier in ‘Jhelum’ compared to other cultivars. Forty days old seedlings performed
better than 30- and 20- days-old seedlings in all respects. Their growth and yield-attributing characters were sig-
nificantly higher than young aged seedlings. The time taken by 40-days-old seedlings to different phenological
stages was also lesser than that of 30- and 20-days-old seedlings. Grain, straw, biological yields and harvest index
of 40-days-old seedlings were also significantly better than 30- and 20-days-old seedlings. Regarding simulation
studies similar results were obtained with permissible deviations. Simulation studies with respect to age of seed-
ling and sowing time showed better results in terms of crop growth and yield when the crop was sown earlier with
40-days-old seedlings. Sowing earlier with aged seedling gave better results in terms of growth and yield as com-
pared with late sown with younger seedlings.  Hence for realizing optimum rice yields, 40-days-old seedlings of
rice cultivar ‘Jhelum’ should be transplanted in the field by 10–11 June.
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Rice production is determined by the varietal and envi-
ronmental parameters including genetic characteristics,
soil, weather and crop management. Rice grain yield for a
given cultivar is mainly dependent upon local climatic
conditions, such as solar radiation and temperature, when
plants are grown on the conditions of ample nutrients and
water. Rice, a staple food in Kashmir valley, is planted on
an area of 0.14 million ha. Low temperature during criti-
cal growth periods, lack of timely inputs, proper selection
of variety and socio-economical conditions are main con-
straints resulting in low yield.  Under temperate conditions
of Kashmir, temperature plays a major role in crop produc-
tion and, therefore, planting date assumes greater signifi-

cance (Summerfield et al., 1992). Total biomass produc-
tion of rice is determined by crop photosynthesis and res-
piration losses, both of which are sensitive to temperature
(Horie et al., 1994). For those regions where a rice–fallow
system is predominant and there is more flexibility in the
calendar, the determination of optimum planting time will
be of great benefit in increasing grain yield per unit area.
The optimal growing season for an already developed cul-
tivar, for a long period, has been determined by changing
planting dates with a certain time interval through experi-
mentation that generally takes 2–3 years to complete. Due
to variations in weather conditions between years, the re-
sults from these experiments cause great uncertainity, es-
pecially when the weather conditions during the growing
season are far from normal. Moreover, such experiments
usually cost a lot since these must be conducted over a
wide range of cropping area.

Crop simulation models are a solution to such prob-
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lems. These are mathematical, computer-based represen-
tations of crop growth and environmental interaction.
They provide output data to describe attributes of the crop
at different points in time (Mathews et al., 2002) and have
several practical usages in agriculture. Since certain agri-
cultural activities require advanced information of certain
stages of crop development, output results from the crop
models can be used to select the crop varieties specific to
a region to minimize risk of damage due to unfavorable
conditions, and estimate the magnitude of on-going and
expected shifts in phenophase occurrence due to global
warming.

The growth period of rice crop in Kashmir valley is
limited by low temperature in spring and autumn and tem-
perature fluctuation at flowering and grain-filling stages
results in high spikelet sterility. Temperature cannot be
manipulated easily under field conditions, but seeding
time can be adjusted to meet the specific requirement for
physiological stage of crop growth cycle. The adverse ef-
fect of sowing dates can also be minimized by selecting a
suitable cultivar, as the magnitude of yield reduction var-
ies with the cultivars.

Padali (1980) reported that ‘half of the success of rice
cultivation depends upon the seedling’ and as such the
ideal age of seedling is of primary importance for uniform
stand and seedling establishment. Transplanting shock is
a setback to growth due to uprooting and replanting of
seedlings. It increases with increased age of seedling.
Although transplanting rice at optimum period is critical to
achieve high grain yield, optimum planting dates are geno-
type and location specific (Bruns and Abbas, 2006). The
ideal age of transplanting is governed by duration of vari-
eties and field condition. Time of planting and age of seed-

ling are 2 cultural practices which influence the growth
and yield of transplanted rice. Thus, it is important to se-
lect suitable seedling age contributing towards increased
rice production and resolve the problem posed by non-
optimal transplanting schedule, which otherwise leads to
high seedling mortality after transplanting as well as low
grain yield. Hence the present investigation was taken up
for the study.

MATERIALS AND METHODS

To simulate growth and yield of rice under temperate
Kashmir conditions CERES-Rice model (DSSAT 4.5) was
used. Evaluation of the model was done and genetic coef-
ficients determined as per the already laid criteria in the
model (Table 1).

Observed weather data of SKUAST of Kashmir,
Shalimar, for growing seasons 2010 and 2011 were used
for calibrating the coefficients of 3 rice varieties using set
of data of 1 treatment of field experiment (22 May sow-
ing). The coefficients for cultivars were estimated from
field experiment conducted at Sher-e-Kashmir University
of Agricultural Sciences and Technology of Kashmir dur-
ing 2010 and 2011 by adjusting coefficients until close
match were achieved between simulated and observed
phenology and yield.  Soil of the experimental field was
silty clay loam with neutral pH (6.8), low available nitro-
gen (368 kg N/ha) and medium phosphorus and potassium
(14.4 and 160 kg/ha respectively). The crop management
was done as per the recommended package of practices
and only age of seedlings (20-, 30- and 40-day-old) was
altered. The data used included anthesis day, grain yield
and above-ground crop biomass, grain number per unit of
ground area, individual grain weight, maximum leaf-area

Table 1. Genetic coefficients for the DSSAT CERES-Rice model

P
1

Time period (expressed as growing degree days [GDD] in °C above a base temperature of 9°C) from seedling emergence during
which the rice plant is not responsive to changes in photoperiod. This period is also referred to as the basic vegetative phase of
the plant.

P
2
R Extent to which phasic development leading to panicle initiation is delayed (expressed as GDD in °C) for each hour increase in

photoperiod above P
20.

P
5

(Time period in GDD in —°C) from beginning of grain filling (3 to 4 days after flowering) to physiological maturity with the
base temperature of 9-°C.

P
2
O Critical photoperiod or the longest day-length (in hours) at which the development occurs at a maximum rate. At values higher

than P20 development rate is slowed, hence there is delay due to longer day lengths.
G

1
Potential spikelet number coefficient as estimated from the number of spikelets per g of main culm dry weight (less leaf blades
and sheaths plus spikes) at anthesis. A typical value is 55.

G
2

Single grain weight (g) under ideal growing conditions, i.e. non-limiting light, water, nutrients and absence of pests and dis-
eases.

G
3

Tillering coefficient (scalar value) relative to IR-64 cultivar under ideal conditions. A higher tillering cultivar would have
coefficient greater than 1.0.

G
4

Temperature tolerance coefficient. Usually 1.0 for varieties grown in normal environments. G4 for japonica type rice growing
in a warmer environment would be 1.0 or greater. Likewise, the G4 value for indica type rice in very cool environments or
season would be less than 1.0.
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index (LAI) and final grain yield. To assess the accuracy
of the model simulation compared with the observations,
data generated from 3 ages of seedlings and 3 cultivars of
rice over 2 years (2010 and 2011) were used for validating
the performance of CMS-CERES-Rice model. Prediction
capabilities of the model were tested by judging the perfor-
mance of the crop in terms of grain yield, phenology (days
to anthesis), straw yield and top weight (biological
weight).Weather parameters selected for sensitivity analy-
sis included ambient temperature (±3°C) and concentra-
tion of carbondioxide (350–700 ppm). Detailed treatment
combinations are given in Table 2. Yearly data base of
Kashmir (Shalimar) from 2009–10 to 2010–11 was then
run to simulate response of rice cultivars ‘Jhelum’ found
most suitable under existing agro-climatic condition out of
three cultivars tested in the field experiments, i.e.
‘Jhelum’, Shalimar ‘Rice 1’ and ‘SKUA 403’.

RESULTS AND DISCUSSION

The genetic coefficients of the 3 cultivars were esti-
mated using crop data of the these cultivars including phe-
nological dates, yield and yield components. The genetic
coefficients varied due to variation in their developmental
rate at different phases. The genetic coefficients which are
an important input parameter of the CERES-Rice model to
simulate crop growth parameters are presented in the
Table 3. As can be depicted from the table, the time period
(GDD) of basic vegetative phase P1 ranged from 440 in
‘Jhelum’ to 510 in ‘Shalimar Rice 1’, critical photoperiod
hour was same in the 3 varieties, single grain weight
ranged from 0.024 to 0.025, tillering coefficient was 1.0
for ‘Jhelum’ and ‘SKUA-403’ and it increased to 1.1 in
‘Shalimar Rice’. The CERES-Rice model was validated
for 3 rice varieties, viz. ‘Jhelum’, ‘SKUA 403’ and
‘Shalimar Rice’, with 3 ages of seedlings i.e. 20-, 30- and
40-day during 2010 and 2011 in terms of grain yield, bio-

logical yield, straw yield and anthesis day and the data
were plotted against observed.

Grain yield
Validation results revealed that the grain yield could be

predicted well. The predicted yield was plotted against the
observed yield (Fig. 1). Simulated grain yield was compa-
rable with the observed grain yield with a variation rang-
ing between 0.27 and 22%. The yield equation thus ob-
tained was Y = 0.9789 X -0.7101 with R2 = 0.9381 and
RMSE = 4.05, which indicated that a similar trend was
followed by both observed and simulated values. The ob-
served yield of all the treatments ranged between 3.93 and
8.23 tonnes/ha compared to simulated yield lying between
4.12 and 7.93 tonnes/ha. Twenty-day-old seedlings of age
variety ‘Jhelum’ recorded the lowest grain yield, while the
same variety when planted as 40 days old seedling re-
corded the highest grain yield during both the years.  Vali-
dation of different rice varieties under temperate condi-
tions of Kashmir was also done by Singh and Singh
(2006) at Shalimar to predict whether grain, straw and bio-
logical yields were in agreement with the observed values.
In Tarai belt of Uttarakhand state yield and maturity dates
of 2 rice cultivars (‘Hybrid 6444’ and ‘Pantdhan 4’) pre-

Table 3. Genetic coefficient of test varieties of rice

Genetic parameters ‘Jhelum’ ‘Shalimar ‘SKUA
Rice 1’ 403’

P1 440 510 500
P2R 10 10 8.9
P5 400 405 392
P2O 12 12 12
G1 60 60 60
G2 0.024 0.025 0.024
G3 1.0 1.1 1.0
G4 1.0 1.0 1.0

Details of genetic parameters are given in Table 1

Table 2. Combination of weather parameters selected for sensitiv-
ity analysis

Treatment Max. Min. Carbon
temperature temperature dioxide

(OC) (OC) concentration

C
1

Normal Normal (ppm)
(Ambient) (Ambient) Normal (330 ppm)

C
2

+3 +3 Normal
C

3
-3 -3 Normal

C
4

Normal Normal 350
C

5
+3 +3 450

C
6

Normal Normal 700
C

7
+3 +3 700

C
8

-3 -3 700

Note: C1-C8 are combinations of weather parameters

90

Fig. 1. Validation results for grain yield (tonnes/ha) as influenced
by rice varieties and seedling age
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dicted by CERES-Rice model were similar to the observed
yield and maturity (Dass et al., 2012)

Straw yield
Like grain yield, straw yield could also be predicted

well. Simulated straw yield was comparable to observed
straw yield with variation percentage ranging between 1.8
and 9.8. The R2 value of 0.779 and RMSE value of 6.79
also indicated the closeness of predicted yield with simu-

lated yield. The observed straw yield ranged between 6.17
and 8.70 tonnes/ha, while the simulated straw yield ranged
between 5.95 and 9.12 t/ha. Forty-day old seedlings of ‘SR
1’ gave the highest observed straw yield which varied
from the simulated straw yield by 16.3%, while 20-day-old
seedlings of ‘SR 1’ recorded the lowest observed straw
yield which varied from simulated straw yield by 1.44%
(Table 5) indicating that more biomass production leads to
more grain yield subsequently.

Table 4. Observed and simulated grain yield (tonnes/ha) under different age of seedlings.

Treatment 2010 2011

Observed Simulated Deviation (%) Observed Simulated Deviation (%)

V1A1 4.52 4.27 5.82 4.73 4.28 10.60
V1A2 6.92 6.38 8.40 7.23 6.38 13.17
V1A3 8.14 7.93 2.65 8.23 7.93 3.72
V2A1 4.43 4.36 1.44 4.65 4.35 6.74
V2A2 6.77 6.69 1.21 7.21 6.68 7.84
V2A3 7.84 7.64 2.63 8.01 7.64 4.81
V3A1 4.43 4.16 6.43 4.62 4.19 10.62
V3A2 6.52 6.34 2.75 7.75 6.35 22.07
V3A3 7.55 7.5.5 0.27 7.61 7.52 1.11

V
1
, ‘Jhelum’; V

2
, ‘SKUA 403’; V

3
, ’SR 1’; A

1
, 20 Days old seedling; A

2
, 30 Days old seedling; A

3
, 40 Days old seedling

Table 6. Validation results for biological yield (tonnes/ha) of  rice varieties under different age of seedlings

Treatment 2010 2011

Observed Simulated Deviation (%) Observed Simulated Deviation (%)

V1A1 11.04 10.22 7.96 10.86 10.24 6.05
V1A2 14.54 13.34 9.00 13.87 13.34 3.96
V1A3 16.21 15.85 2.23 16.04 15.88 0.99
V2A1 10.95 10.45 4.74 11.23 10.81 3.86
V2A2 14.82 14.29 3.67 15.16 14.98 1.21
V2A3 16.52 15.88 3.98 17.03 16.09 5.83
V3A1 10.86 10.74 1.12 10.73 10.47 2.47
V3A2 14.85 15.05 -1.33 14.94 14.33 4.22
V3A3 16.84 16.11 4.52 17.02 16.65 2.22

V1, ‘Jhelum’; V2, ‘SKUA 403’; V3, ’SR 1’; A1, 20 Days old seedling; A2, 30 Days old seedling; A3, 40 Days old seedling

Table 5. Validation results for straw yield (tonnes/ha) of rice varieties under different age of seedlings

Treatment 2010 2011

Observed Simulated Deviation (%) Observed Simulated Deviation (%)

V1A1 6.52 5.95 9.48 6.13 5.96 2.78
V1A2 7.61 6.95 9.54 6.64 6.95 -4.51
V1A3 8.06 7.92 1.79 7.80 7.94 -1.73
V2A1 6.52 6.08 7.11 6.57 6.45 1.90
V2A2 8.04 7.60 5.82 7.95 8.29 -4.14
V2A3 8.67 8.24 5.22 9.01 8.44 6.74
V3A1 6.43 6.48 -2.24 6.12 6.30 -2.91
V3A2 8.32 8.70 -4.30 7.18 7.98 -9.97
V3A3 9.28 8.57 8.25 9.41 9.12 3.12

V
1
, ‘Jhelum’; V

2
, ‘SKUA 403’; V

3
, ’SR 1’; A

1
, 20 Days old seedling; A

2
, 30 Days old seedling; A

3
, 40 Days old seedling
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Fig. 2. Validation results for straw yield (tonnes/ha) of rice variet-
ies under different age of seedlings
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Fig. 3. Validation results for biological yield (t/ha) of rice varieties
under different age of seedlings.

Fig. 4. Validation results for days to anthesis of rice varieties under
different age of seedlings

Table 7. Validation results for anthesis day of rice varieties under different age of seedlings

Treatment 2010 2011

Observed Simulated Deviation (%) Observed Simulated Deviation (%)

V1A1 60 59 1.69 66 59 11.86
V1A2 64 47 36.17 61 47 29.78
V1A3 54 46 17.39 60 46 30.43
V2A1 62 63 -1.58 68 63 7.93
V2A2 65 53 22.64 64 53 20.75
V2A3 58 49 18.36 63 49 28.57
V3A1 68 62 9.67 67 62 8.06
V3A2 65 52 25.00 64 52 23.07
V3A3 62 48 29.16 63 48 31.25

V1, ‘Jhelum’; V2, ‘SKUA 403’; V3, ’SR 1’; A1, 20 Days old seedling; A2, 30 Days old seedling; A3, 40 Days old seedling

yield ranged 10.22–16.65 tonnes/ha (Fig. 3).

Anthesis day
Simulation studies in most of the treatments revealed

that lesser number of days were taken to anthesis than the
observed days except for treatment 20-day-old seedlings
of ‘SR 1’ and same variety when sown as 30-day-old seed-
ling in which lesser days were taken to anthesis on field
than were revealed by the simulation studies ranged be-
tween 4.08 and 24%. The obtained equation was Y =
1.0122 x -4.0511 with R2 = 0.8891 and RMSE = 3.95.
(Fig.4). From observed data, it could be concluded that 20-
day-old ‘SR 1’ seedlings took least number of days to an-
thesis during both the years, i.e. 48 and 51 days on field,
while simulation studies revealed that 40-day-old ‘Jhelum’
seedlings and 20-day-old seedlings of ‘SR 1’ took the low-
est number of days to anthesis during the 1 and 2 years
(Table 7).

Thus 2 year study revealed that transplanting 40-days
old seedling of ‘Jhelum’ variety improved both growth and
yield-contributing characters of rice. The said treatment
combination also realized significantly higher grain yield

Biological yield
The simulated biological yield was also similar to the

observed biological yield with variation between the 2
ranging from 0.99 to 11.23%. The yield equation obtained
was Y = 0.9533 × + 0.4126 with R2 value equal 0.9678
and RMSE 7.5 indicating that the biological yield could be
well predicted by the CERES-Rice model (Table 6). The
observed biological yield ranged between 10.73 for 20-
day-old seedlings of ‘SR 1’ in 2011 and17.02 tonnes/ha for
40-day-old seedling. However, the simulated biological
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and fitted well in the CERES-Rice model. Hence for real-
izing optimum rice yields, 40-day old seedlings of rice
cultivar ‘Jhelum’ should be transplanted in the rice field by
second week of June.

REFERENCES

Bruns, H.A. and Abbas, H.K. 2006. Planting date effects on Bt and
Non-Bt. Corn in the mid South USA. Agronomy Journal 98:
100–06.

Dass, A., Nain, A.J., Sudhishri, S. and Chandra, S. 2012. Simulation
of maturity duration and productivity of two rice varieties
under system of rice intensification using SSATV 4-5/
CERES-Rice mModel. Journal of Agro-meterology 14(1):
26–30.

Horie, T. 1994. Crop ontogeny and development. (In:) “Physiology

and Determination of Crop Yield” pp. 153–80, Boole, K.J.
(Ed.), ASA/CSSA/SSSA, Madison (WI), USA.

Mathews, R., Stephens, W., Hess, T., Middleton, T. and Graves, A.
2002. Application in crop/ soil simulation models in tropical
agricultural systems. Advances in Agronomy 76: 31–124.

Padali, C.R. 1980. Effect of age of seedling on the growth and yield
of transplanted rice. Oryza 81: 165–67.

Singh, H. and Singh, K.N. 2006. ‘Growth and yield simulation stud-
ies of rice (Oryza sativa   L.) genotypes as influenced by
sowing dates under temperate Kashmir’. Ph.D. Thesis, Sher-
e-Kashmir University of Agricultural Sciences and Technol-
ogy, Kashmir.

Summerfield, R.J., Collison, S.T., Ellis, R.H., Robert, E.H., and
Pinning de Varies, F.W.T. 1992. Photothermal response of
flowering in rice (Oryza sativa L.). Annals of Botany 69:
101–12.



<<
  /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


