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ABSTRACT

A field experiment was conducted during the rainy (kharif) seasons of 2014 and 2015 on loamy sand soil of
Bikaner, Rajasthan, to study the integrated nutrient management in pearlmillet [Pennisetum glaucum (L.) R. Br.].
The experiment comprising of 8 treatments, viz. control, 50% recommended dose of fertilizer (30 kg N + 20 kg
P,O,+ 10 kg K,O/ha), 50% recommended dose of fertilizer (RDF) + Azotobactor + phosphorus-solubilizing bacte-
ria (PSB), 50% RDF + 5t FYM + Azotobactor, 50% RDF + 5t FYM + PSB, 50% RDF + 5t FYM + Azotobactor +
PSB, 100% RDF (60 kg N + 40 kg P,O, + 20 kg K,O/ha) and 100% RDF + Azotobactor + PSB in randomized block
design with 3 replications. Application of 100% RDF + Azotobactor + PSB significantly increased plant height
(182.2 cm), dry-matter accumulation (81.83 g/plant), total tillers (2.23), chlorophyll content (2.96 mg/g), effective
tillers/plant (1.63), ear length (19.63), girth of ear (78.6 mm), grain weight/ear (6.19 g), 1,000-seed weight (7.73 g),
grain (2.48 t/ha) and straw yields (4.34 t/ha), content of N (1.84 and 0.594%), P (0.293 and 0.141%) and K (0.735
and 2.28%) in grain and straw and total uptake of N (71.5 kg/ha), P (13.4 kg/ha) and K (117.0 kg/ha). Organic car-
bon, available N, P and K status of soil after harvest of pearimillet increased significantly with 100% RDF +
Azotobactor + PSB or 50% RDF + 5 t FYM + Azotobactor + PSB. Significantly maximum net returns (¥37,594/ha)

with benefit: cost ratio (2.29) of pearlmillet was obtained under 100% RDF + Azotobactor + PSB.
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Pearlmillet is one of the important cereal crops of arid
and semi-arid regions of the country and is extensively
cultivated as dual-purpose crop. In Rajasthan, pearlmillet
cultivation is mainly confined to the arid (62% of total
area) and semi-arid (12.6% of the total area) regions
(Kumar and Gautam, 2004). Rajasthan stands first in the
country and produced 4.49 million tonnes of grains from
4.10 million haarea, with average productivity of 1017 kg/
ha (Gol, New Delhi, 2015). Integration of chemical fertil-
izers with organic manures has been found quite promis-
ing not only in sustaining the soil health and productivity
but also in stabilizing the crop production in comparison
to the use of each component separately. Most of the pearl
millet-growing areas in the country are confined to the
light-textured soils suffering from the problem of low soil-
fertility status and poor moisture-retention capacity. In the
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present system of intensive agriculture, most of the farm-
ers are using high-yielding hybrid or varieties of the
crops that have led to heavy withdrawal of nutrients
from the soil. During the past few years, fertilizer applica
tion remained much below as compared to removal. This
gap between nutrient removal and supply cannot be
bridged by fertilizers alone. It can only be achieved
through integrated nutrient-supply approach (INSA). In-
discriminate use of fertilizers without recycling of organic
wastes has not only aggravated multi nutrient deficiencies
in soil-plant system but also deteriorated soil health and
created environmental pollution. Moreover, chemical fer-
tilizers are becoming costlier input in agriculture. Integra-
tion of chemical fertilizers with organic manures has been
found quite promising not only in sustaining the soil
health and productivity but also in stabilizing the crop pro-
duction in comparison to the use of each component sepa-
rately (Rathore er al. 2006). Therefore, it is the right time
to evaluate the feasibility and efficiency of organic wastes
along with biofertilizers not only for improving and build-
ing up of soil fertility but also to increase the fertilizer-use
efficiency.
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MATERIALS AND METHODS

A field experiment was conducted during the rainy
(kharif) seasons of 2014 and 2015 at Agronomy farm,
College of Agriculture, Swami Keshwanand Rajasthan
Agricultural University, Bikaner (Rajasthan). The soil of
the experimental site wasloamy sand (83.4% sand, 10.3%
silt and 6.3% clay), dightly above neutral in reaction (pH
8.2), low in organic carbon (0.11%), available nitrogen
(117.1 kg/ha), available phosphorus (14.2 kg/ha) and me-
diumin available potassium (172.4 kg/ha). The content of
N, Pand K infarmyard manure (FY M) was 0.52, 0.20 and
0.58% respectively. The FYM was applied 21 days before
sowing of pearlmillet. About 125 g jaggery was boiled in
1 litre water and then cooled. One packet each of PSB and
Azotobactor culture, i.e. Azotobactor chroococcum Was
added and mixed thoroughly in required quantity of
jaggery solution. The required seed was mixed thoroughly
with the paste of culture as per treatment and allowed to
dry in shade. The total rainfall received during the rainy
(kharif) seasons of 2014 and 2015 was 417.4 and 324.6
mm respectively.

The experiment comprising 8 treatments, viz. T,, con-
trol; T, 50% recommended dose of fertilizer (RDF) (30
kg N + 20 kg P,O, + 10 kg K,O/ha); T, 50% RDF +
Azotobactor + phosphate-solubilizing becteria (PSB); T,
50% RDF + 5t FYM + Azotobactor; T, 50% RDF + 5t
FYM + PSB; T,, 50% RDF + 5t FYM + Azotobactor +
PSB; T,, 100% RDF (60 kg N + 40 kg P,O, + 20 kg K,O/
ha) and T, 100% RDF + Azotobactor + PSB, in random-
ized block design with 3 replications. Pearlmillet hybrid
‘RHB 177’ was sown on 14 and 10 July of 2014 and 2015
respectively, using seed rate @ 4.0 kg/hawith row spacing
of 30 cm and harvested on 29 and 23 September of 2014
and 2015. The field observations on plant height, dry-mat-
ter accumulation, total tillers, chlorophyll content, effec-
tive tillerg/plant, length of ear, girth of ear, grain weight/
ear, 1,000-seed weight, grain and stover yields were re-
corded. Five randomly selected plants from each plot were
uprooted and later cleaned and observations like plant
height, dry-matter and chlorophyll content at peak growth
stage (60 DAS) were recorded and averaged. The yield
attributes were recorded at harvesting to assess the contri-
bution to yield. The experimental data analysed statisti-
cally by applying the technique of analysis of variance
(ANOVA) prescribed for the design to test the significance
of overall difference among treatments by the F test and
conclusion were drawn at 5% probability level. Econom-
ics of treatments was also worked out.

RESULTS AND DISSCUSION

Growth attributes
The highest plant height, dry-matter accumulation at 60
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days after sowing (DAS), total tillers and chlorophyll con-
tent of leaves at harvesting (Table 1) of pearlmillet were
obtained with application of 100% RDF + Azotobactor +
PSB over the control and the other treatments, but it re-
mained at par with 100% RDF and 50% RDF + 5t FYM
+ Azotobactor + PSB. Further, application of 50% RDF +
5t FYM + PSB significantly increased the plant height,
dry-matter accumulation, total tillers and chlorophyll con-
tent of leaves at 60 DAS over the control, 50% RDF and
50% RDF + Azotobactor + PSB but remained at par with
50% RDF + 5t FYM + Azorobactor. Hence a suitable
combination of fertilizers, manures and biofertilizer main-
tained along-term soil fertility and sustained high level of
productivity. Being a cereal crop, pearlmillet required nu-
trients throughout the growing season and therefore, bet-
ter growth and development under these treatments might
be owing to the increased availability of nutrients to plant
initially through inorganic fertilizers and then by organic
manure like FY M and biofertilizer matching to the need of
crop throughout the growing season. Thisincrease in
growth parameters might be ascribed to supply of super-
optimal fertility dose and to additional advantages pro-
vided by biofertilizers with seed inoculation of Azoto-
bacter and PSB having ability to produce plant growth-
producing substances and antifungal substances in addi-
tion to the contribution of atmospheric nitrogen made
available to plant (Kumar, 2015). The positive effect of
nitrogen and phosphorus supplied through combinations
of N and P fertilizers with adequate dose of manures on
growth could be ascribed to its effectivenessin providing
a balanced nutritional environment favourbly both in
rhizosphere and plant system. The results obtained in the
present investigation are in close conformity with the find-
ings of Chaudhary et al. (2013).

Yield attributes and yield

Application of 100% RDF + Azorobactor + PSB sig-
nificantly improved yield attributes like number of effec-
tive tillerg/plant, length of ear, girth of ear, grain weight/
ear and 1,000-seed weight of pearlmillet (Table 1) over al
other treatments, but it remained at par with 100% RDF
and 50% RDF + 5t FYM + Azotobactor + PSB. This
could mainly be associated with the increased growth of
the crop in terms of plant height, chlorophyll content and
dry-matter accumulation at growth stage recorded under
these treatments owing to greater availability of most of
the macro- and micro-nutrients in appropriate amounts and
balanced proportion that lead to higher uptake of the nu-
trients. The increased growth provided greater site for
photosynthesis and diversion of photosynthates towards
sink (ear and grain). The beneficial effect on yield at-
tributes might also be owing to the increased supply of all
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the essentia nutrients by FYM and enhanced availability
of nitrogen and phosphorus by Azotobactor and PSB
might have resulted in higher manufacture of food and its
subsequent partitioning towards sink. The findings of
present investigation are supported by Parihar ez al. (2010)
in pearmillet. The significantly higher grain yield was
obtained by the application of 100% RDF + Azotobactor
+ PSB (Table 1). The higher values of yield attributes like
effective tillers/plant, length of ear, girth of ear, grain
weight/ear and 1,000-seed weight coupled with the higher
crop dry matter observed with this treatment might be the
most probable reason of higher grain and stover yields.
The increase in stover yield with application of 100%
RDF + Azotobactor + PSB could be partly attributed to its
direct influence on dry-matter production of each vegeta-
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tillers). Our results are in close agreement with the find-
ings of Khambalkar et al. (2012) and Singh et al. (2013)
in pearlmillet.

Nutrient content and uptake

Application of 100% RDF + Azotobactor + PSB sig-
nificantly increased nutrient content and uptake of N, P
and K in grain and stover of pearlmillet crop (Table 2).
Combined application of inorganic fertilizers, manures
and biofertilizer significantly increased the content of ni-
trogen, phosphorus and potassium in grain and stover. It
can chiefly be associated with the better growth of the
crop owing to favourable nutritional environment mainly
for supply of most of the macro nutrients in balanced and
available form throughout the growing period of the crop

and in adequate amounts. Since the uptake of nutrientsin
grain and stover is a function of their content and yield,

tive part and indirectly through increased morphological
parameters of growth (plant height and number of total

Table 1. Effect of integrated nutrient management on growth, yield attributes and yield of pearImillet (data pooled over 2 years)

Treatment Plant  Dry-matter Chlorophyll  Total Effective Ear-length  Girth Gran 1,000- Yield (t/ha)
height accumulation  content tillers/ tillers/ (cm) of ear weight seed Grain Stover
(cm) (g/plant) (mg/g) plant plant (mm) lear (g)  weight(g)
T, 95.1 41.34 2.23 1.33 1.09 12.78 62.1 413 6.11 1.22 2.37
T, 115.6 50.21 251 1.55 1.22 14.72 67.7 5.07 6.64 1.59 2.94
T, 1171 51.66 2.56 1.61 1.25 15.20 68.8 5.13 6.71 1.70 3.19
T, 142.9 59.20 2.73 1.85 1.40 17.36 72.6 5.62 7.17 2.01 3.66
T, 147.3 61.10 2.75 1.91 1.44 17.48 73.1 5.66 7.20 2.03 3.70
T, 175.2 79.65 291 2.15 1.58 19.07 77.3 6.08 7.65 2.35 4.15
T, 178.2 81.16 2.94 2.19 1.60 19.31 77.9 6.11 7.67 2.40 421
T, 182.2 81.83 2.96 2.23 1.63 19.63 78.6 6.19 7.73 2.48 434
SEm+ 2.48 0.84 0.03 0.04 0.02 0.29 0.80 0.09 0.10 0.06 0.10
CD (P=0.05) 7.17 2.44 0.08 0.12 0.07 0.85 2.33 0.25 0.28 0.18 0.28

T,, control; T,, 50% recommended dose of fertilizer (RDF) (30 kg N + 20 kg P,O, + 10 kg K,O/ha); T,, 50% RDF + Azotobactor +
phosphate-solubilizing becteria (PSB); T,, 50% RDF + 5t FYM + Azotobactor; T, 50% RDF + 5t FYM + PSB; T, 50% RDF + 5t FYM
+ Azotobactor + PSB; T_, 100% RDF (60 kg N + 40 kg P,O, + 20 kg K,O/ha) and T,, 100% RDF + Azotobactor + PSB

Table 2. Effect of integrated nutrient management on nutrient content and uptake of pearlmillet (data pooled over 2 years)

Treatment Nitrogen content (%) Phosphorus content (%) Potassium content (%) Total uptake (kg/ha)
Grain Stover Grain Stover Grain Stover Nitrogen  Phosphorus Potassium

T, 1.44 0.464 0.229 0.111 0.575 1.56 28.6 5.4 44.1
T, 1.55 0.500 0.246 0.119 0.615 1.75 39.2 7.4 61.1
T, 157 0.505 0.248 0.120 0.625 1.76 42.6 8.0 66.8
T, 1.71 0.562 0.268 0.130 0.697 2.02 55.6 10.2 88.8
T, 1.68 0.557 0.271 0.132 0.686 2.00 54.2 10.4 86.8
T, 1.82 0.585 0.287 0.139 0.723 2.23 67.0 125 109.6
T, 1.83 0.589 0.290 0.140 0.729 2.27 68.7 12.8 113.0
T, 1.84 0.594 0.293 0.141 0.735 2.28 715 134 117.0

SEm+ 0.02 0.003 0.003 0.001 0.005 0.04 1.2 0.2 2.6

CD (P=0.05) 0.05 0.010 0.009 0.003 0.014 0.11 35 0.6 7.6

T,, control; T,, 50% recommended dose of fertilizer (RDF) (30 kg N + 20 kg P,O, + 10 kg K,O/ha); T,, 50% RDF + Azotobactor +
phosphate-solubilizing becteria (PSB); T,, 50% RDF + 5t FYM + Azotobactor; T,, 50% RDF + 5t FYM + PSB; T, 50% RDF + 5t FYM

T

+ Azotobacior + PSB; T,, 100% RDF (60 kg N + 40 kg P,0, + 20 kg K,O/ha) and T,, 100% RDF + Azotobactor + PSB
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Table 3. Effect of integrated nutrient management on economics and soil fertility (data pooled over 2 years)

Treatment Economics (x10°F/ha) Soil fertility
Cost of Net returns Benefit: Organic Available N AvalableP  AvalableK
cultivation cost ratio carbon (%) (kg/ha) (kg/ha) (kg/ha)
T, 13.2 145 1.09 0.112 117.7 14.96 170.1
T, 15.2 20.5 1.38 0.113 1215 15.72 173.7
T, 15.3 229 153 0.114 122.2 15.86 175.4
T, 18.7 26.2 1.49 0.115 125.8 16.42 179.3
T, 18.7 26.6 152 0.116 126.1 16.68 179.8
T, 18.8 33.3 1.89 0.116 129.9 17.15 183.3
T, 17.1 36.0 2.20 0.117 130.8 17.17 184.3
T, 17.3 375 2.29 0.119 131.9 17.25 184.9
SEmz+ - 0.98 0.08 0.001 0.8 0.09 0.63
CD (P=0.05) - 2.85 0.24 0.002 24 0.27 1.82

T,, control; T,, 50% recommended dose of fertilizer (RDF) (30 kg N + 20 kg P,O, + 10 kg K,O/ha); T,, 50% RDF + Azotobactor +

phosphate-solubilizing becteria (PSB); T,, 50% RDF + 5t FYM + Azotobactor, T

5 50% RDF +5tFYM + PSB; T,, 50% RDF + 5t FYM

+ Azotobacior + PSB; T,, 100% RDF (60 kg N + 40 kg P,0, + 20 kg K,0/ha) and T,, 100% RDF + Azotobacior + PSB

the increase in grain and stover yields coupled with in-
creased nutrient content also resulted in higher total uptake
of nitrogen, phosphorus and potassium with the applica-
tion of 100% RDF + Azotobactor + PSB. Use of FYM has
been also known to help in reducing the soil pH to some
extent by producing carbonic acids while their decompo-
sition that may also be the reason of greater availability
and mobility of nutrients mainly of micronutrients. This
could have a'so helped in additional uptake of the nutri-
ents by plants. Similar results were reported by Manan et
al. (2013). The content and uptake of any nutrient in the
plant is directly related to its availability in the root zone
and growth of the plant. Use of Azorobactor and PSB in
combination with recommended dose of fertilizersin-
creased the nitrogen, phosphorus and potassium content in
grain and stover significantly that might be attributed to
their availability in soil in appropriate amount and in the
available form due to these microbial inoculants.
Azotobactor improved the nitrogen content in grain and
stover owing to greater availability of it through biologi-
cal nitrogen fixation. It also promotes secretion of growth
promoting substances. This aso resulted in better utiliza-
tion of other nutrients like phosphorus and potassium by
plants. These results confirm the findings of Ansari et al.
(2012).

Economics

Application of 100% RDF + Azotobactor + PSB sig-
nificantly increased the net returns (¥ 37,594/ha) of pearl
millet with benefit: cost (B:C) ratio (2.29) as evident in
Table 3. It is obvious because grain and stover yields of
pearlmillet increased with combined application of fertil-
izer, FYM and biofertilizer in soil and hence net returns
and benefit: cost ratio. Theincrease in net returns and ben-

efit: cost ratio owing to chemical fertilizer, FYM and
biofertilizer was also observed by Kumar er al. (2014).

Soil fertility

Significant improvement in organic carbon, available
N, Pand K status of soil was observed owing to incorpo-
ration of 100% RDF + Azotobactor + PSB in pearlmillet
after harvesting (Table 3). This may be ascribed to the ben-
eficia role of fertilizersin mineralization of native aswell
as nutrients through fertilizer in addition of its own nutri-
ent content which enhanced the available nutrient pool of
the soil after harvesting. The favourable conditions for mi-
crobial as well as chemical activities because of addition
of FYM and integrated with other nutrients augmented the
mineralization of nutrients and ultimately increased the
available nutrients status of soil. It could be further under-
stood in the light of differential solubility of fertilizers and
manures. It is quite established fact that only a part of
FYM is mineralized in one season and the rest has carry-
over effect. The residual status of nutrient is afunction of
nutrients supplied and their loss or removal by crop. This
can be chiefly ascribed to the fact that a part of nitrogen
and phosphorus requirement of the crop was met through
the nitrogen fixation and phosphorus solubilization by the
microbia inoculants. Thisresulted in lessremoval of these
nutrients from the soil by the crop that could be the result
of higher availability of these nutrientsin soil after harvest.
These results are in agreement with those obtained by
Khambalkar et al. (2012).

Hence it may be concluded that growing of pearlmillet
with 100% RDF + Azotobactor + PSB or 50% RDF + 5t
FYM + Azotobactor + PSB holds great promise for in-
creased productivity of pearlmillet in north western
Rajasthan.



196 JAKHAR ET AL.

REFERENCES

Ansari, M.A., Rang, K.S,, Rana, D.S. and Kumar, P. 2011. Effect of
nutrient management and antitranspirant on rainfed sole and
intercropped pearlmillet (Pennisetum glaucum) and
pigeonpea (Cajanus cajan). Indian Journal of Agronomy
56(3): 209-216.

Chaudhary, S., Yadav, L.R., Yadav, S.S., Sharma, O.P. and Keshwa,
G.L. 2013. Integrated use of fertilizers and manures with
foliar application of iron in barley (Hordeum vulgare). In-
dian Journal of Agronomy 58(3): 363-367.

Gol, 2015. Economic Survey of India, 2014-15. Ministry of Finance
(Economic Division), Government of India, New Delhi.

Khambalkar, P. A., Tomar, P. S. and Verma, S. K. 2012. Long term
effect of integrated nutrient management on productivity and
soil fertility in pearlmillet (Pennisetum glacum)—mustard
(Brassica juncea) cropping sequence. Indian Journal of
Agronomy 57(3): 222-228.

Kumar, N. and Gautam, R.C. 2004. Effect of moisture conservation
and nutrient management practices on growth and yield of
pearImillet under rainfed conditions. Indian Journal of
Agronomy 49(3): 182-185.

Kumar, P, Singh, R., Singh, A., Paliwal, D. and Kumar, S. 2014.
Integrated nutrient management in pearl millet (Pennisetum
glaucum)—wheat (Triticum aestivum) cropping sequence in

[Val. 63, No. 2

semi arid condition of India. International Journal of Agri-
cultural Sciences 10: 96-101.

Kumar, R. 2015. Productivity, profitability and nutrient uptake of
mai ze (Zea mays) asinfluenced by management practicesin
North-East India. Indian Journal of Agronomy 60(2): 273
278.

Manan, J., Singh, D. and Manhas, S.S. 2013. Winter maize as af-
fected by preceding rainy seasons crops, farmyard manure
and nitrogen levels. Indian Journal of Agronomy 58(4):
539-542.

Parihar, C.M., Rana, K.S. and Kantwa, S.R. 2010. Nutrient manage-
ment in pearlmillet (Pennisetum glaucum)—mustard (Bras-
sica juncea) cropping system as affected by land configura-
tion under limited irrigation. Indian Journal of Agronomy
55(3): 191-196.

Rathore, V.S., Singh, P. and Gautam, R.C. 2006. Productivity and
water-use efficiency of rainfed pearlmillet (Pennisetum
glaucum L.) as influenced by planting patterns and inte-
grated nutrient management. Indian Journal of Agronomy
51(1): 46-48.

Singh, R., Gupta, A.K., Ram, T., Choudhary, GL. and Sheoran, A.C.
2013. Effect of integrated nitrogen management on trans-
planted pearImillet (Pennisetum glaucum) under rainfed con-
dition. Indian Journal of Agronomy 58(1): 81-85.




<<
  /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


