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Seed priming in moisture-stress conditions to improve growth and
yield of wheat (Triticum aestivum)
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ABSTRACT

An experiment was conducted during the winter (rabi) seasons of 2010–11 to 2013–14 at Karnal, Haryana to
assess the impact of seed priming on crop establishment, growth, productivity and water-use efficiency of wheat
[Triticum aestivum (L.) emend, Fiori & Paol.] under different moisture regimes. The experiment was carried out in a
split-plot design with 3 main-plot treatments (seeding at optimum moisture level, sub-optimal moisture level and in
air dry soil followed by irrigation) and 3 sub-plot treatments (no seed priming, matriconditioning and sprouted
seed). Sprouted seed (5.49 t/ha) and matriconditioning (5.30 t/ha) resulted in significantly higher grain yield com-
pared to unprimed seeds. The difference among various seeding methods were found statistically at par.
Matriconditioning and sprouted seeds germinated earlier than non-primed seeds leading to better crop establish-
ment under optimum, sub-optimum soil moisture as well as air dry soil conditions having a moisture content 17.5,
10.9 and 6.2%, respectively, estimated by gravimetric method leading to higher tillering and grain yield. The re-
sults showed that matriconditioning and sprouted seeds improved germination indices, seedling growth and crop
establishment.

Key words : Germination indices, Matriconditioning, Soil moisture regime, Water productivity, Wheat yield

1Corresponding author Email: adityarajjaipur@gmail.com
1,4Senior Scientist (Agronomy), IIWBR, Karnal, Haryana 132 001;
*Principal Scientist & PI (RM); 2Principal Scientist (Agronomy),
IIWBR (ICAR), Govt. of India; 3Principal Scientist, Karnal, Haryana
132 001

Wheat yield suffers in central and peninsular zones of
India, where the wheat crop is grown as rainfed crop and
also in the areas of the country where rice–wheat cropping
system is in practice due to delayed sowing because of late
harvesting of rice resulting in poor germination and insuf-
ficient crop stands, short period of winter seasons and
moisture stress at various stages of crop. The availability
of quality water is decreasing with time. At present, about
70–80% of agricultural production in our country depends
on groundwater irrigation.  The biggest challenge on this
front is to improve the efficiency and productivity of wa-
ter being used in existing systems. Seed germination is of
primary importance for optimizing field production of any
crop plant. At sub-optimal soil moisture conditions, poor
seed germination and subsequently poor crop establish-
ment is a common phenomenon (Hamdollah, 2013). In the
era of precision agricultural technologies, it is a pre-requi-
site that every seed should be readily germinate and pro-
duce vigrous seedling to ensure better crop yield. Harris

(1996) demonstrated that simply soaking seeds in water
before sowing could increase the speed of germination and
emergence, leading to better crop stands, and stimulated
seedlings to grow much more vigorously. Priming was
seen to promote to earlier tillering, maturity and higher
grain yields. Seed priming with water is also one of the
factors to improve the productivity of wheat. It is possible
to prime seeds with small amount of phosphate to good
effect in the early root growth is stimulated allowing more
effective uptake of available P in the soil. Rajpar et al.
(2006) reported that prior to sowing, seed priming with
freshwater may improve wheat yield under non-saline con-
ditions. Good crop establishment increases competitive-
ness against weeds, increases tolerance to dry spells, maxi-
mizes yields (Clark et al., 2001). Direct benefits due to
seed priming includes faster emergence, better and more
uniform stands, more vigorous plants, better drought tol-
erance, earlier flowering and higher grain yield in many
crops (Harris et al., 1999; Harris and Hollington, 2001).
Priming improves seed vigour and vigrous seeds show
early, uniform emergence and good crop establishment
(Shabir et al., 2014). Wheat is the second most important
staple food crop of India and contributes major share to
food basket (93.9 million tonnes in 2013-14) of the coun-
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try. The present water productivity of wheat is 800–1,000
litres of water/kg wheat grain. Since 90% of wheat crop is
grown in irrigated condition, it consumes huge quantity of
freshwater for its production. It is, therefore, the need of
hour to improve water-use efficiency for wheat produc-
tion. Hence, present investigation was undertaken to study
the effect of matriconditioning and sprouted seeds in crop
establishment under sub-optimal soil moisture conditions.

MATERIALS AND METHODS

An experiment was conducted during the winter sea-
sons of 2010–11 and 2013–14 at Indian Institute of Wheat
and Barley Research, Karnal (29o43’N, 76o58’E and 245
m above mean sea-level). The experiment comprised 3
main-plot treatments viz. seeding at optimum moisture
level (moisture content 17.5% estimated by gravimetric
method), seeding at sub optimal moisture level (moisture
content 10.9 %) and seeding in air dry soil followed by
irrigation (moisture content 6.2%), and 3 sub-plot treat-
ments, viz. no seed priming, matriconditioning seed prim-
ing and sprouted seed, and was laid out in a split-plot de-
sign with 3 replications. The region is characterized by sub
tropical and semi arid climate with a hot dry summer
(March–June), wet monsoon season (late June–mid-Sep-
tember) and a cool dry winter (November–February). Av-
erage annual rainfall of Karnal location is 744 mm, of
which about 80% is received during the monsoon. The
climate is sub-tropical with mean maximum temperature
ranging in between 34 and 39o C in summer and mean
minimum temperature ranging in between 6–7o C in win-
ter. The crop season had received 129.7 mm, 36.3 mm,
203 mm and 189.2 mm rainfall during 2010–11 to 2013–
14 respectively.

Soil-moisture content was estimated by gravimetric
method before sowing from 0–15 cm depth of soil. The
gravimetric method expressed as:

W=[(Ww–Wd)/Wd] × 100
where, W, water content in soil; Ww, weight of wet

soil; Wd, weight of dry soil.
After recording the wet weight, soil samples were dried

to constant weight in oven at temperature of 105o C to
record the dry weight of soil sample.  Matriconditioning
was carried out in gunny bags as described by (Basra et
al., 2003). Gunny bags were soaked overnight in tap-wa-
ter and afterwards spread on a perforated floor. After
leaching down the excess water from gunny bags, seeds
were uniformly layered between gunny bags. The gunny
bags were kept moist for the whole treatment period, i.e.
12 hours.  For sprouted seeds, the required quantity of
seeds were soaked in freshwater for 10 hours followed by
spreading of seeds on a wet gunny bag and covered by
another wet gunny bag for 14 hr.  The soil was sandy clay

loam with pH 7.9 (1:2.5 soil: water), having organic car-
bon 0.4%, available N 190 kg/ha, available P 17.8 kg/ha
and available K 165 kg/ha at beginning of the experiment.
Recommended dose of fertilizer (150:60:30 kg of N, P2O5

and K
2
O/ha) was applied as part of nutrient management.

Full dose of P and K and one-third dose of N through
diammonium phosphate and NPK mixture (12:32:16) was
applied at sowing and remaining N was applied in 2 equal
splits–at first and second irrigation through urea. Variety
‘DBW 17’ was sown on 18, 20, 14 and 6 November in
2010 to 2013, respectively, and harvested on 28 April and
10, 5 and 1 May in 2011 to 2014. These seeds were sown
20 cm apart in rows with a seed rate of 100 kg/ha. First ir-
rigation (60 mm) was applied uniformly to all the treat-
ments at the crown-root-initiation stage (22 days after
sowing). The subsequent irrigations were applied at all
critical growth stages. Irrigation was done with the help of
water pump (tube well). Other management practices were
adopted as per recommendations of the crop under irri-
gated conditions. Number of effective tillers/m2 from the
centre of plot was measured in each plot at maturity. Plant
height was recorded by measuring the height of 10 repre-
sentative plants from each plot randomly. A random
sample of 10 spikes was taken from each plot to determine
spike length at maturity. A net plot of 9.8 m2 (7 m × 1.4 m)
was harvested manually for biomass and yield data. Grain
samples were randomly selected from grain yield of each
subplot and 1,000–grain weight was recorded. Water pro-
ductivity and economic analysis combined for physical ac-
counting of water with yield or economic output to assess
how much value is being obtained from the use of water
(Abdullaev et al., 2007). For this analysis, physical water
productivity (WP) was calculated as : WP = Output/Q

where, WP, Productivity of water in kg/m3; Output,
Productivity of wheat in kg/ha; Q, Water used by the crop
in m3/ha

Total amount of water used by wheat was calculated by
multiplying the discharge from the tube-well with total
time taken for irrigating the crop throughout the season
(total irrigating hours multiplied by volume of water
drawn out per hour). Based on this, the average discharge
of tube well with 10 HP motor was estimated at 600 m3/ha
per irrigation (Kaur et al., 2012). SAS (Statistical Analy-
sis Software) version 10.3 was utilized to analyze the ob-
servations and differences among means were further
grouped into significant classes by Duncan’s New Mul-
tiple Range Test at 5% probability.

RESULTS AND DISCUSSION

Yield attributes
Yield attributes, viz. effective tillers/m2, ear length and

1,000-grain weight were the highest in sprouted seeds fol-
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lowed by matriconditioning and found significantly higher
than non-primed seeds (Table 1). The highest yield at-
tributes in sprouted seeds may be ascribed to higher num-
ber of effective tillers, which lead to higher dry-matter
accumulation (biomass), translocation and conversion of
photosynthates into reproductive parts. Seeds can be
soaked before sowing to meet the initial seed-imbibition
requirement. These results indicated that seed priming and
sprouted seeds caused early and vigorous germination,
which led to proper crop establishment under sub-optimal
soil-moisture conditions, thereby resulting in higher yield
attributes. Rajpar et al. (2006) found similar beneficial
effects of seed priming, who reported that seedlings were
significantly faster in emergence, took fewer days to ma-
ture and gave significantly higher grain yield. Among
seeding methods (seeding at optimum moisture level, sub-
optimal moisture and in air dry soil followed by irrigation)
except number of effective tillers, all yield attributing char-
acters were found non-significant. The highest number of
effective tillers/m2 were recorded under treatment seeding
at optimum soil moisture level, which was statistically
superior to seeding at optimum moisture level and seeding
at sub optimal moisture.

Grain and biological yields
The grain and biomass yields of wheat varied signifi-

cantly due to seed priming and sprouted seeds (Table 2).
These were the highest under sprouted seeds followed by
seed priming. Sprouted seed was significantly better than
unprimed seeds. Sprouted seeds and matriconditioning
showed 9.2 and 5.2% higher grain yield than non-primed
seeds, respectively. Increase in grain yield of wheat under

sprouted seeds and matriconditioning treatments could be
attributed to higher yield attributes, whereas the increase
in biological yield was owing to higher plant density and
plant height. Higher grain and biomass yields in sprouted
seeds could also be attributed to early germination and
vigorous growth, consequently good crop establishment.
Harris et al., (2001) and Rashid et al., (2002) also reported
higher grain yield with seed priming of wheat. Harris et al.
(1999) reported that early emergence and maturity in seed-
priming treatment could be due to advancement in meta-
bolic state. Musa et al. (1999) also concluded that priming
improves plant stand and provides benefits in term of
maturity. This view was further supported by Rashid et al.
(2002).

Water productivity
Total irrigation water (tube-well water + rainfall) ap-

plied for crop under different treatments. During the four
years, water productivity per hectare was the highest in the
case of sprouted seed technique coupled with seeding in
air dry soil-moisture level (M

2
S

3
). Productivity was higher

during 2011–12 in spite of low rainfall in comparison to
2010–11; it could be due to early sowing as compared to
2010–11, favourable weather and prolonged winter etc.

Cost of irrigation per hectare of wheat was more in
2011–12 owing to marginal increase in the wages of
labourers (Table 3). The quantum of water used for irriga-
tion was low in the case of seeding at sub-optimal soil-
moisture level under matriconditioning techniques. The
cost of irrigation ranged from as high as 2,232/ha to as
low as 1860/ha due to sacrificing irrigation at the rate of
600 m3/ha for seeding at sub-optimal soil moisture level

Table 1. Effect of seed priming on growth, yield and attributing characters and economics of wheat crop sown under different moisture levels
(pooled data of 4 Years)

Treatment Germination Tillers/ Ear Plant 1,000-grain Grain Biomass
indices/m2 m2 length height weight yield yield

(cm) (cm)  (g) (t/ha)  (t/ha)

Seeding at different moisture levels
M1 88 491 10.2 87.8 38.9 5.28 12.49
M2 107 456 10.2 88.4 38.4 5.20 12.45
M3 224 504 9.5 88.0 38.8 5.33 12.79

SEm± 4.8 7.3 0.224 0.92 0.18 0.043 0.019
CD (P=.05) 18.6 28.5 NS NS NS NS 0.076

Seed priming
S1 102 464 9.6 87.8 38.3 5.02 12.37
S2 142 482 10.1 88.3 38.7 5.30 12.58
S3 174 500 10.2 87.9 39.1 5.49 12.74
SEm± 3.7 6.1 0.175 0.17 0.13 0.057 0.072
CD (P=.05) 11.5 19.1 NS NS 0.4 0.175 0.221

M1, Seeding at optimum moisture level; M2, seeding at sub optimal soil moisture level; M3, seeding in air dry soil followed by irrigation.
S1, No seed priming; S2, seed priming; S3, sprouted seed
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under different seed-priming techniques.

Economics
Results of four years study indicated that sprouted and

matriconditioning seeds may be practiced to enhance crop
establishment, growth and yield of wheat crop under mois-
ture-stress conditions. Poor establishment of crop due to
delayed sowing and lack of optimum soil moisture could
be a major constraint in some of area. Therefore, creating
irrigation facility, early sowing, minimum tillage and sow-
ing of sprouted and matriconditioning are some effective
technologies for enhancing wheat productivity. From
above mentioned technologies, matriconditioning and

sprouted seeds are simple and cost-effective technologies
to establish the crop under moisture-stress conditions.
Proper crop establishment increases competitiveness
against weeds, increases tolerance to other abiotic stress.
Clark et al. (2001) also expressed their views in the same
manner.

The results of this investigation indicates that seed
priming enhanced the growth and yield-contributing char-
acters of wheat sown under the sub-optimal and dry con-
ditions. So, it can be concluded that the practices of sow-
ing of sprouted seeds or with matriconditioning technique
under moisture stress condition can help to get the higher
productivity of wheat.

REFERENCES

Abdullaev, I., Husan, M.U. and Jumaboev, K. 2007. Water saving
and economic impactsof land leveling: The case study of
cotton production in Tajikistan. Irrigation Drainage System
21: 251–63.

Basra, S.M.A., Pannu, I.A. and Afzal, I. 2003. Evaluation of seed-
ling vigor of hydro and matriprimed wheat (Triticum
aestivum L.) seeds. International Journal of Agricultural
Biology  5: 121–23.

Clark, L.J., Whalley, W.R., Ellis-Jones, J., Dent, K., Rowse, H.R.,
Finch-Savage, W.E., Gatsai, T., Jasi, L., Kaseke, N.E.,
Murungu, F.S., Riches, C.R. and Chiduza, C. 2001. On farm
seed priming in maize: A physiological evaluation. (In:) Pro-
ceedings of Eastern and Soutern Africa Regional Maize
Conference, pp. 268–73.

Hamdollah, E. 2013. Effect of priming techniques on seed germina-
tion properties, emergence and field performance of crops: A
review. International Journal of Agronomy and Plant Pro-
duction 4(3): 454–58.

Harris, D. 1996. The effects of manure, genotype, seed priming,
depth and date of sowing on the emergence and early growth
of Sorghum bicolor (L.) Moench in semi arid Botswana. Soil
and Tillage Research 40: 73–88.

Harris, D. and Hollington, P.A. 2001. ‘On-farm’ seed priming – an

Table 2. Interaction effects of seed priming on crop establishment, growth and yield of wheat sown under different moisture levels (pooled
data of 4 years)

Treatment Plant height (cm) Tillers/m2 1,000-grain weight (g) Biomass (t/ha) Grain yield (t/ha)

M1S1 87.6 469.7 38.7 12.25 4.98
M1S2 88.8 485.1 38.2 12.66 5.25
M1S3 86.9 520.4 39.8 12.56 5.61
M2S1 88.5 424.7 38.4 12.53 5.09
M2S2 88.1 449.9 38.6 12.17 5.16
M2S3 88.5 496.1 38.2 12.55 5.37
M3S1 87.4 500.5 37.9 12.33 5.01
M3S2 88.2 512.4 39.2 12.91 5.51
M3S3 88.4 485.7 39.2 13.12 5.49
SEm+ 0.59 10.73 0.23 0.12 0.09
CD (P=0.05) 0.95 33.06 0.72 0.38 NS

M
1
, Seeding at optimum moisture level; M

2
, seeding at sub optimal soil moisture level; M

3
, seeding in air dry soil followed by irrigation.

S
1
, No seed priming; S

2
, seed priming; S

3
, sprouted seed

Table 3. Cost of Irrigation influenced by seeding of primed and
sprouted wheat seeds

Treatment *Total Water Quantity Cost of
irrigation productivity/ha (m3/ha) irrigation

water (kg grain/m3 ( /ha)
application water)

(m
3
/ha)

M1S1 3,627 1.37 3,600 2,232
M1S2 3,627 1.45 3,600 2,232
M1S3 3,627 1.55 3,600 2,232
M2S1 3,627 1.68 3,000 1,860
M2S2 3,627 1.70 3,000 1,860
M2S3 3,627 1.77 3,000 1,860
M3S1 3,627 1.38 3,600 2,232
M3S2 3,627 1.52 3,600 2,232
M3S3 3,627 1.51 3,600 2,232

*Calculated on the basis of irrigation water @ 600 m3/ha per irriga-
tion + rainfall during the crop season, 2010–11, 2011-12, 2012-13
and 2013-14 was 129.7, 36.3, 203 and 189.2 mm, respectively; M1,

Seeding at optimum moisture level; M2, seeding at sub-optimal soil
moisture level; M3, seeding in air dry soil followed by irrigation; S1,
no seed priming; S2, seed priming; S3, sprouted seeds



March 2015] WHEAT RESPONSE TO SEED PRIMING AND MOISTURE STRESS 103

update. Tropical Agriculture Association (UK) Newsletter
21(4): 7.

Harris, D., Joshi, A., Khan, P.A., Gothkar, P. and Sodhi, S. 1999. On
farm seed priming in semi-arid agriculture: development and
evaluation in maize, rice and chickpea in India using partici-
patory methods. Experimental Agriculture 35(1): 15–29.

Harris, D., Pathan, A.K., Gothkar, P., Joshi, A., Chiwasa, W. and
Nyamudeza, P. 2001. On-farm seed priming: use participa-
tory methods to revive and refine a key technology. Agricul-
tural System 69(1–2): 151–64.

Kaur, B., Singh, S., Garg, B.R., Singh, J.M. and Singh, J. 2012.
Enhancing water productivity through on-farm resource con-
servation technology in Punjab agriculture. Agricultural
Economics Research Review 25(1): 79–85.

Musa, A.M., Johansen, C., Kumar, J. and Harris, D.1999. Response
of chickpea to seed priming in the High Barind Tract of

Bangladesh. International Chickpea and Pigeonpea News-
letter 6: 20–22.

Rajpar, I., Khanif, Y. M. and Memon, A.A. 2006. Effect of seed
priming on growth and Yield of wheat (Triticum aestivum
L.) under non-saline conditions. International Journal of
Agricultural Research 1(3): 259–64.

Rashid, A., Harris, D., Hollington, P.A. and Khattak, R.A. 2002. On
farm seed priming: a key technology for improving the live-
lihoods of resource poor-farmers on saline lands. pp. 423–
431 (In:) Prospects for Saline Agriculture. Ahmad, R. and
Malik, K.A. (eds). Kluwer Academic Publishers, Nether-
lands.

Shabbir, I., Ayub, M., Tahir, M., Bilal, M., Hussain, M. and Afzal,
M. 2014. Impact of priming techniques on emergence and
seedling growth of sesame (Sesamum indicum L.) genotypes.
Science Agriculture 1: 92–96.



<<
  /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


