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ABSTRACT

A field experiment was conducted during the rainy (kharif) seasons of 2013-14 and 2014-15 at Faizabad, Uttar
Pradesh, on silty loam soils, to study the effect integrated nutrient management practices on pigeonpea [Cajanus
cajan (L.) Millsp.]-based intercropping systems. The treatments comprised 3 intercropping systems of pigeonpea
sole, pigeonpea + urdbean [Vigna mungo (L.) Hepper] and pigeonpea + maize (Zea mays L.) with different inte-
grated nutrient management levels. On the basis of 2 year results, pigeonpea + urdbean intercropping system re-
corded significantly higher pigeonpea seed yield (1.72 t/ha), root nodules, N, P and K uptake by grain and straw/
stover over sole pigeonpea and pigeonpea + maize intercropping system. An intercropping of urdbean with
pigeonpea recorded significantly higher value of organic carbon, available N, P, K and S contents, net returns
(69.5 x 10° ¥/ha) over other the other cropping systems at harvest. Among the INM practices, application of rec-
ommended dose of fertilizer (RDF) + PSB + Rhizobium + FYM @ 3 t/ha + ‘Harit-vardan’ @ 5 kg/ha recorded signifi-
cantly higher pigeonpea yield (1.69 t/ha), root nodules, N, P and K uptake by grain and straw/ stover, organic car-
bon, available N, P, K and S contents, net returns (56.8 x 10°%/ha) over RDF.

Key words : Harit-vardan, Integrated nutrient management, Pigeonpea-based intercropping systems,
Phosphate-solubilizing bacteria, Rainfed, Rhizobium

The major pigeonpea-producing countriesinclude India
(63.7% of global production), Myanmar (19.0%), Malawi
(6.1%), Tanzania (4.4%) and Uganda 2.0%). India grows
the largest variety of pulsesin the world, accounting for
about 32% of the area under cultivation and 25% of the
world production. The important pulse crops are chickpea
with a 49% share, pigeonpea with a 16% share and
urdbean with 4%. The major pulse-producing states are
Madhya Pradesh with a 27% share and Uttar Pradesh with
an 8% share which together accounted for 63% of the to-
tal production (11PR, 2014).

In India, pigeonpea cultivated over an area of about
3.88 million ha with production and productivity of 3.17
million tonnes and 1,188 kg/ha, respectively, during 2013
14. In Uttar Pradesh, it is grown on 0.64 million ha area
with production of 0.79 million tonnes and productivity of
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1,234 kg/ha(l1PR, 2014). The basic principle of integrated
nutrient management is the maintenance of soil fertility,
sustainable agriculture and improving farmer’s profitabil-
ity through the judicious and efficient use of mineral fer-
tilizers, organic manures, green manures and crop residue
etc. Continuous use of only chemical fertilizersin inten-
sive cropping system is leading to imbalance of nutrients
in soil, which has an adverse effect on soil health and also
on crop yields. On the other hand, continuous use of or-
ganics helps buildup soil humus and beneficial microbes,
besides improving the soil physical properties. But use of
organics alone does not result in spectacular increase in
crop yields dueto their low nutrient content and also avail-
ability. ‘Harit-vardan’ is a biofertltzer supports the crop
plants under water-stress conditions by making regular
supply of moisture and nutrient throughout the crop sea-
son and increase water and fertilizer-use efficiency. There-
fore, effect of judicious combination of organic and inor-
ganic fertilizers on performance and nutrient uptake as
well as soil chemical properties of pigeonpea-based inter-
cropping systems.

MATERIALS AND METHODS

A field experiment was conducted during rainy (kharif)
seasons of 201314 and 201415 at Agronomy Research
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Farm, Narendra Deva University of Agriculture and Tech-
nology, Kumarganj, Faizabad (26 47' N, 82< 12' E and
113 m above the mean sea-level) Uttar Pradesh, in the
Indo-Gangetic aluvial soil belt of Eastern Uttar Pradesh.
The soil of the experimental field was silty loam having
dight alkaline (pH 7.8), electrical conductivity 0.33 dS/m,
poor in organic carbon (0.29%), available nitrogen (164.2
kg) medium in available phosphorus (16.7 kg) and potas-
sium (250.6 kg). The treatment combinations comprised 3
intercropping systems (pigeonpea sole, pigeonpea +
urdbean and pigeonpea + maize) and 4 nutrient manage-
ment levels recommended dose of fertilizer (RDF), RDF
+ phosphate solubilizing bacteria (PSB) + Rhizobium,
RDF + PSB + Rhizobium + FYM @ 3 t/haand RDF +
PSB + Rhizobium+ FYM @ 3 t/ha + ‘Harit-vardan’ @ 5
kg/ha]. The experiment was laid out in afactorial random-
ized block design with 3 replications. The required quan-
tity of various organic manures, viz. FYM and ‘Harit-
vardan biofertilizer, were applied in moist soil as per treat-
ment about 1 week before sowing of crop and at the time
of sowing respectively. Seeds of pigeonpea and urdbean
were inoculated with Rhizobium and PSB before sowing
as per treatments. The recommended dose of fertilizers
was given for (pigeonpea 20 : 40 : 00, urdbean 20 : 40 : 00
and maize 80 : 60 : 40 kg N : P,O,: K,O/ha) in the form
of urea, diammonium phosphate and muriate of potash
were applied basal. In case of intercropping treatments,
fertilizers were applied in proportionate to the sole opti-
mum population for main crop and intercrop, separately.
Weeding and plant-protection measures were undertaken
as per their need and the required plant population was
maintained. ‘NarendraArhar 1’, ‘Narendra Urd 1’ and
‘MM 1107 varieties of pigeonpea, urdbean and maize,
respectively, were used. The seed rate of the crops @ 16
kg/ha (pigeonpea), 20 kg/ha (urdbean) and 25 kg/ha
(maize) was used and the crops were raised on 15 June
2013 and 20 June 2014, respectively, under rainfed condi-
tion. The optimum plant population was maintained by
thinning and gap filling 10 days after germination to en-
sure the uniform plant population. Weeding and plant-pro-
tection measures were undertaken as per the need. The
crops were harvested at their physiological maturity. The
nodules/plant were counted from the roots of 5 sampled
plants at flowering stage at 90 DAS in pigeonpea and 45
days after sowing (DAS) in urdbean.

Post-harvest soil samples were drawn 15 cm soil depth
and analyzed for organic carbon by wet digestion method
(Walkley and Black, 1934), available N by alkaline per-
manganate method (Subbiah and Asija, 1956), available
phosphorus (P) by 0.5 m NaHCO,. extractable Olsen’s
Colorimetric method (Olsen’s, 1965), available potassium
(K) by neutral normal ammonium acetate method (Jack-
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son, 1973) and S by Turbidimetric method (Chesnin and
Yien, 1950). The plant samples (grain and straw samples
separately) of both the seasons were collected after the
harvesting of crop and analyzed for uptake of nitrogen,
phosphorus and potassium content by following standard
methods, and plant uptake of nutrients was calibrated us-
ing grain and straw yields data. The data collected from
the experimental field and laboratory analysis were sub-
jected to statistical analysis by adopting Fischer’s method
of analysis of variance. The level of significance used in
‘F and ‘t’ test was P=0.05. Critical difference was calcu-
lated wherever ‘F' test was significant.

RESULTS AND DISCUSSION

Nodulation study

In pigeonpea, significantly higher number of nodules,
fresh and dry weight of nodules/plant were recorded un-
der pigeonpea + urdbean intercropping system than
pigeonpea sole and pigeonpea + maize intercropping
(Table 1). The legumes to attain its potential growth
through biological nitrogen fixation, the symbiosis be-
tween the plant and Rhizobium in nodules must be work-
ing properly. The healthy nodules and their number de-
pend on the manufacture of carbohydrate in the leaf and
their downward translocation to the nodules, which must
be adequate for better symbiosis. Thus, the better nodula-
tion and more fresh and dry weight occurred in pigeonpea
+ urdbean intercrop of might be attributed to better photo-
synthesis and translocation of photosynthetic to root nod-
ules, because of adequate light and space. These results
confirm the findings of Singh and Faroda (1986).

Total number of nodules per plant, fresh and dry weight
of nodulesin pigeonpeal urdbean crop were found signifi-
cantly maximum under RDF + PSB + Rhizobium + FYM
@ 3 t/ha+ ‘Harit vardan’ @ 5 kg/ha as compared to RDF
alone during both the years. Inoculation of PSB with
Rhizobium and FY'M could bring more phosphorus to soil
solution, ultimately increased phosphorus uptake which
enhances root growth. Phosphorus has a specific role in
nodule initiation, growth and function in addition to its
role in host plant growth (Singh and Yadav, 2008). Mi-
croorganisms with phosphate-solubilizing bacteria, po-
tentially increase the availability of soluble phosphate and
enhance the plant growth by improving biological nitrogen
fixation (Ponmurugan and Gopi, 2006). Singh et al.,
(2008) also reported beneficial effect on number of nod-
uled/ plant, fresh and dry weight of urdbean.

Yield of components crop and pigeonpea

Grain yields were found significantly higher under
pigeonpea + urdbean intercropping system than pigeonpea
sole and intercropping of pigeonpea + maize (Table 2). In
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pigeonpea + urdbean or pigeonpea + maize intercropping
system, the grain yield of pigeonpeawas increased 10.2%
and 24.3% over pigeonpea sole respectively. Similarly, the
pigeonpea + urdbean intercropping system increased the
grain yield of pigeonpea was 31.4% over pigeonpea +
maize intercropping system. Inclusion of urdbean asinter-
crop with pigeonpea attributed to less exhaustion of soil
fertility, reduced early stage of crop-weed competition due
to their smoothing effect on weeds as compared to sole
pigeonpea and pigeonpea + maize intercropping, thereby
increased the yield indices and finally the grain-equivalent
yield of pigeonpea. However, in pigeonpea + maize inter-
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cropping, maize plants approved above the height of
pigeonpea, thus produces shading effect on pigeonpea and
reduced penetration of light to the pigeonpea leaves. The
leaves export higher proportion of their assimilates to the
root at early stage, hence there is more active and pro-
longed root system and more efficient uptake of water and
nutrients to shoots. Similar results were aso reported by
Singh et al. (1998) and Pandey et al. (2003).

Amongst integrated nutrient management application
of RDF + PSB + Rhizobium + FYM @ 3 t/ha+ ‘Harit-
vardan’ @ 5 kg/harecorded the maximum grain yield over
all the nutrient management system, which was statisti-

Table 1. Effect of intercrop and nutrient management on nodulation in pigeonpea and urdbean (pooled mean of 2 years)

Treatment Pigeonpea Urdbean
Number of  Fresh weight Dry weight ~ Number of Fresh Dry weight
nodules/ of nodules  of nodules nodules/ weight of of nodules
plant (mg/plant) (mg/plant) plant nodules (mg/plant)
(mg/plant)
Intercropping system
Pigeonpea sole 9.1 97.9 115 - - -
Pigeonpea + urdbean 10.7 129.0 15.7 70.3 278.6 74.0
Pigeonpea + maize 4.0 69.8 8.0 - - -
SEmz+ 0.2 2.6 0.4 - - -
CD (P=0.05) 05 7.7 09 - - -
Integrated nutrient management system
RDF 7.1 81.6 9.8 58.1 2455 65.5
RDF + PSB + Rhizobium 7.7 93.9 111 67.9 2734 72.8
RDF + PSB + Rhizobium + FYM @ 3 t/ha 84 107.9 12.7 76.3 285.6 78.2
RDF + PSB + Rhizobium + FYM @ 3 t/ha + 8.6 112.2 134 78.7 301.0 79.7
‘Harit-vardan’ @ 5 kg/ha
SEmz+ 0.2 29 0.3 22 5.8 11
CD (P=0.05) 0.6 8.7 11 74 20.2 3.8

RDF, Recommended dose of fertilizer; PSB phosphate-solubilizing bacteria

Table 2. Effect of integrated nutrient treatments on yield of crops in pigeonpea-based intecropping systems (pooled mean of 2 years)

Treatment Grain yield (t/ha)
Pigeonpea Urdbean Maize
Intercropping system
Pigeonpea sole 1.56 - -
Pigeonpea + urdbean 1.72 0.71 -
Pigeonpea + maize 118 - 2.59
SEmz+ 0.04 - -
CD ( P=0.05) 0.11 - -
Integrated nutrient management system
RDF 1.25 0.54 2.19
RDF + PSB + Rhizobium 141 0.67 242
RDF + PSB + Rhizobium + FYM @ 3 t/ha 1.6 0.78 2.84
RDF + PSB + Rhizobium+ FYM @ 3 t/ha‘Harit-vardan’ @ 5 kg/ha 1.69 0.83 2.89
SEmz+ 0.04 0.03 0.09
CD (P=0.05) 0.12 0.10 0.32

RDF, Recommended dose of fertilizer; PSB phosphate-solubilizing bacteria
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RDF, Recommended dose of fertilizer; PSB phosphate-solubilizing bacteria
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Table 4. Available nitrogen, phosphorus, potassium and sulphur as influenced by pigeonpea-based intercropping system and integrated nutri-

ent-management system

Treatment OC (%) N (kg/ha) P (kg/ha) K (kg/ha) S (ppm)
Intercropping system
Pigeonpea sole 0.32 158.6 17.3 2385 10.7
Pigeonpea + urdbean 0.35 163.6 19.0 244.6 111
Pigeonpea + maize 0.32 15.3 16.7 2321 10.1
SEmz+ 0.01 1.0 05 21 0.7
CD (P=0.05) 0.03 2.8 18 6.2 NS
Integrated nutrient management system
RDF 0.30 152.3 15.6 236.8 9.3
RDF + PSB + Rhizobium 0.32 156.1 17.2 238.1 10.3
RDF + PSB + Rhizobium + FYM @ 3 t/ha 0.34 160.9 18.6 240.8 11.3
RDF + PSB + Rhizobium+ FYM @ 3 t/ha‘Harit-vardan’ @ 5kg/ha  0.35 161.3 19.0 241.3 11.8
SEmz+ 0.01 13 05 0.6 0.4
CD (P=0.05) 0.03 38 14 17 11

RDF, Recommended dose of fertilizer; PSB phosphate-solubilizing bacteria

Table5. Economical yield of pigeonpea as influenced by
pigeonpea-based intercropping and integrated nutrient
management (pooled mean of 2 years)

Treatment Net returns  Benefit:
(x 10°%¥/ha) cost
ratio
Intercropping system
Pigeonpea sole 38.8 15
Pigeonpea + urdbean 69.5 2.2
Pigeonpea + maize 45.8 14
Integrated nutrient management system
RDF 38.8 14
RDF + PSB + Rhizobium 47.9 17
RDF + PSB + Rhizobium+ FYM @ 3t/ha 57.4 1.9
RDF + PSB + Rhizobium+ FYM @ 3t/ha 56.8 2.0

‘Harit-vardan’ @ 5 kg/ha

RDF, Recommended dose of fertilizer; PSB phosphate-solubilizing
bacteria

carbon content of the soil (Tolanur and Badanur, 2003).
The improvement in nutrient status of the soil may be as-
cribed to more biomass (leaves and root etc.) added by the
pigeonpea. Shivran and Ahlawat (2000) also reported im-
provement in status of the soil through addition of fertil-
izers. Application of 3t FYM/ha with 5 kg/ha. Harit-
vardan reduced the bulk density, and pH of the soil, and
increase in the organic carbon and available NPK S content
of the soil over RDF. This might be owing too addition of
FYM that directly resulted in increases of organic carbon
content of the soil, while increases in nitrogen content as
aresult of organically bond nitrogen converted to miner-
alizable from nitrogen, phosphorus as a result of organic
material s reducing phosphorus fixing capacity of the soil
and available K due to release non-exchangeable K from

the soil. Thisreleased K and also applied K not only met
crop requirement but also build up available K content of
the soil.

Economics

The intercropping system of pigeonpea + urdbean re-
corded significantly higher net return than sole crop of
pigeonpea and pigeonpea + maize (Table 5). The same
trend in benefit: cost ratio was observed under intercrop-
ping system (2.2). Kumar and Rana (2007) reported higher
monetary returns at higher fertility level in pigeonpea +
greengram intercropping system. Goyal et al. (1991) and
Bajpa and Singh (1992) aso reported similar findings in
intercropping of pigeonpea with greengram. Combined
application of RDF + PSB + Rhizobium + FYM @ 3 t/ha
‘Harit-vardan’ @ 5 kg/hasignificant higher net returns and
benefit cast ratio over RDF alone. Similar findings were
also reported by Vyas et al. (2006).

REFERENCES

I1PR. 2014. 11PR Annual Report. Externally funded projects-
NICRA. Indian Council of Agricultural Research-Indian In-
stitute of Pulses Research, Kanpur, Uttar Pradesh India

Bajpai, R.P. and Singh, V.K. 1992. Performance of pigeonpea
(Cajanus cajan)-based intercropping in rainfed condition.
Indian Journal of Agronomy 37(4): 655-658.

Chesnin, L. and Yien, C.H. 1950. Turbidmetric determination of
available sulphur. Soil Science Society Proceedings 15: 149—
151.

Gaud, V.V. and Kale, H.B. 2010. Productivity and profitability of
pigeonpea under different source of nutrientsin rainfed con-
dition of central India. Journal of Food Legumes 23(3 and
4): 212-217.

Goyal, SN., Patel, N.L., Patel, N.M. and Ahlawat, |.P.S. 1991. In-
tercropping studies in pigeonpea under rainfed conditions.
Indian Journal of Agronomy 36(1): 49-51.



44 ATIK AHMAD ET AL.

Jackson, M.L. 1973. Soil Chemical Analysis. Prentice Hall of India,
Pvt. Ltd., New Delhi.

Jain, A.K., Kumar, S. and Panwar, J.D.S. 2007. Response of
mungbean (Vigna radiata) to phosphorus and micronutrients
on N and P uptake and seed quality. Legume Research,
30(3): 201-204.

Kumar, A. and Rana, K.S. 2007. Performance of pigeonpea
(Cajanus cajan) + greengram (Phaseolus radiatus) inter-
cropping system as influenced by moisture-conservation
practices and fertility levels under rainfed conditions. Indian
Journal Agronomy 52(1): 31-35.

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

Narde, S., Morari, F.,, Berti. A., Tosoni, M. and Giondini, L. 2004.
Soil organic matter properties after 40 years of different use
of organic and mineral fertilizers. European Journal of
Agronomy 21: 357-367.

Olsen R.S,, Cole, C.V., Watanabe, F.S. and Dean, L.A. 1954. Esti-
mation of available Pin soil by extraction with sodium bicar-
bonate. Circular, United Sate Development of Agriculture
19: 939.

Pandey, I.B., Bharti, V. and Mishra, S.S. 2003. Effect of maize (Zea
mays)-based intercropping systems on maize yield and asso-
ciated weed under rainfed condition. Indian Journal of
Agronomy 48(1): 30-33.

Patil, A.B. and Padmani, D.R. 2007. Effect of IPM practices on
yield, quality and economic of pigeonpea [Cajanus cajan
(L.) Millsp.] under rainfed conditions. International Journal
of Agriculture Science 3(2): 202-204.

Ponmurugan, P. and Gopi, C. 2006. Distribution pattern and
screening of phosphate solubilizing bacteria isolated
from different food and storage crops. Journal of Agronomy
5: 600-604.

Saritha, K.S., Pujari, B.T., Basavarajappa, R., Naik, M.K.,
Rameshbabu and Desal, B.K. 2012. Effect of irrigation, nu-
trient and planting geometry on yield, yield attributes and
economics of pigeonpea. Karnataka Journal of Agricultural
Sciences 25(1): 131-33.

Sasode, D.S. 2006. Effect of fertility levels and sulphur sources on
yield and seed quality of mungbean (Vigna radiata) and fer-
tility of aluvial soil. Legume Research 29(3): 221-224.

Sharma, M.P, Bal, S.V. and Gupta, D.K. 2000. Crop yield and prop-

[Vol. 63, No. 1

erties of inceptisol as influenced by residue management
under rice-wheat cropping sequence. Journal Indian Society
of Soil Science 48(3): 506-509.

Shivran, D.R. and Ahlawat, |.P.S. 2000. Crop productivity, nutrient
uptake and soil fertility as influenced by cropping system
and fertilizer in pigeopea—wheat cropping system. Indian
Journal of Agricultural Sciences 70(10): 815-819.

Singh, D., 2011. ‘Harit-vardan’: A new tool for nest revolution in
dry land agriculture. Managing director, Indian Medicinal
Plants Marketing Federation. Agrobios Newsletter 10(6):
33-35.

Singh, R.C. and Faroda, A.S. 1986. Effect of cropping system and
phosphorus on nodulation in pigeonpea and soil fertility.
Indian Journal of Agronomy 31(2): 203-204.

Singh, R.S. and Yadav, M.K. 2008. Effect of phosphorus and
biofertilizers on growth, yield and nutrient uptake of long
duration pigeonpea under rainfed condition. Journal of Food
Legumes 21(1): 46-48.

Singh, SK., Singh, B., Singh, G and Singh, A.K. 1998. Studies on
Fertilizer management in pigeonpea based intercropping
systems under dryland condition. Indian Journal of Dryland
Agricultural Research Development 13: 1-4.

Singh, Y., Singh, V.K., Rana, N.S., Kumar, S., Ranwar, G.S. and
Kumar, Y. 2008. Response of urdbean to form yard manure
and phosphorus application under urdbean—whesat cropping
sequence. Journal of Food Legumes 21: 119-121.

Subbiah, B.V. and Asija, GL. 1956. A rapid procedure for the esti-
mation of available nitrogen in soil. Current Science 25:
259-260.

Tolanur, S.I. and Badanur, V.P. 2003. Changes in organic carbon,
available N, Pand K under integrated use of organic manure,
green manure and fertilizer on sustaining productivity of
pearImillet—pigeonpea system and fertility of an Inceptisol.
Journal of Indian Society Soil Science 51(1): 37-41.

Vasanthi, D. and Subramanian, S. 2004. Effect of vermicompost on
nutrient uptake and protein content in blackgram. Legume
Research 27(4): 293-295.

Vyas, A.K., Billore, S.D. and Joshi, O.P. 2006. Productivity and
economics of integrated nutrient management in soybean
(Glycine max) + pigeonpea (Cajanus cajan) intercropping
system. Indian Journal of Agricultural Sciences 76(1): 7-10.

Walkley, A. and Black, J.A. 1934. An examination of Degtzariff
method for determination of soil organic matter and pro-
posed modification of chromic acid titration method. Soil
Science 37: 29-38.




<<
  /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


