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Effect of integrated nutrient management on growth, productivity and
quality of sweet sorghum (Sorghum bicolor)
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ABSTRACT

A field experiment was conducted during 2007–08 at Nagla, Pantnagar, Uttarakhand, to find out effect of or-
ganic and inorganic sources of nutrients on growth, productivity and quality of sweet sorghum [Sorghum bicolar
(L.) Moench] forage crop.  The experiment was laid out in a randomized block design consisting total 12 treat-
ments with 4 replications. Treatments comprised control, recommended dose of NPK through inorganic source
and different combinations of organic and inorganic sources of nutrients.  Application of 75% dose of recom-
mended nitrogen through inorganic sources + 25% through vermicompost significantly improved the growth, pro-
ductivity and fodder quality over the control. The highest total green fodder yield (52.8 t/ha), dry-matter yield (13.5
t/ha), total crude protein yield (0.92 t/ha), digestible dry-matter yield (6.6 t/ha), juice yield (9,910 kilo litre/ha), sugar
yield (0.91 t/ha) and calculated ethanol yield (2,762 kilo litre/ha) was recorded with application of 75% recom-
mended dose of N through inorganic sources + 25% through vermicompost during both the years.  Fodder quality
parameters like juice percentage (26.2), dry-matter content (25.6%), digestibility (48.7%) and neutral detergent fi-
bre content (61%) were also highest with this treatment.  Available nitrogen and phosphorus content did not vary
significantly at harvesting of crop due to different treatments.
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The success of livestock industry depends on feeding
the animals with sufficient quantity of nutritious forage to
meet their requirements for maintenance, growth and pro-
duction. At present, India has nearly 40% short supply of
green forage production. Since the forages are the low-
priced source of animal feed (Joshi et al., 2007); the gap
between demand and supply can be bridged up with in-
crease in productivity of forage crops. Sweet sorghum, is
a special type of forage sorghum, which has the ability to
accumulate fermentable sugars (15–17%) in its stalk. It is
the only crop which provides green fodder, grain and stem
that can be used for chewing, sugar, alcohol, syrup,
jaggery, roofing, fencing and paper manufacturing. Stalk,
which is the main storage for juice of sweet sorghum, con-
tributes maximum portion of biomass, i.e. up to 70–80%.

Sweet sorghum has many characteristics such as wide
adaptability, tolerance to abiotic stresses like drought,
waterlogging, salinity and alkalinity and capacity to grow
quickly. Because of these characteristics, it has been used
for nearly 150 years to produce concentrated syrup with
distinctive flavour.

To maintain good health and potential of animals in
terms of draft, milk, meat and wool, feeding of quality
fodder is more important. The high yielding varieties of
forage crops and agronomic techniques may be helpful to
achieve this goal. The forage crops are heavy feeder of
plant nutrients and also removes large amount of nutrients
from the soils. For harvesting full forage-quality potential,
forage crops requires liberal supplementation of nutrients,
addition of external fertilizers and manures to meet the
nutritional requirements of crop. Hence nutrient-manage-
ment of forage crops is most important.  The complimen-
tary use of chemical fertilizers and organic manures help
in achieving sustainable forage production in specified
time by not only augmenting the efficiency of applied fer-
tilizer, but also through correction of secondary and micro-
nutrient deficiency. Hence the increasing cost of fertilizers
and poor economic condition of farmers make it impera-
tive to adopt integrated nutrient-management. It has been
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studied that organic manures can supplement the require-
ment of nutrition in forage crops (Sharma, 1981). It is
therefore, needed to find out alternatives to minimize the
dependence on inorganic fertilizers without affecting the
nutritional supply to the crop plants. Information on these
aspects particularly in forage crops is lacking. Keeping
these points in view, the present study was undertaken to
find out the response of sweet sorghum to different
sources of nutrients.

MATERIALS AND METHODS

The experiment was conducted in Forage Agronomy
block of Instructional Dairy Farm, Nagla at the Govind
Ballabh Pant University of Agriculture and Technology,
Pantnagar, Udham Singh Nagar, Uttarakhand. The In-
structional Dairy Farm is located in the foothills belt of
Shivalik range of Himalayas with humid sub-tropical type
of climate at latitude of 29° N and longitude of 79.3° E
and situated at an altitude of 243.84 m above the mean
sea-level. The mean annual rainfall was 1,369 mm of
which 80 to 90% is received from June to October. The
soil of experimental field was slight silty clay loam (Nagla
series, Mollisol) in texture, dark grayish brown to dark
grey in humus with weak fine to medium granular struc-
ture. The soil of experimental field was high in organic
carbon (0.78) (Walkley and Black, 1934), medium in
available nitrogen (281.5), (Subbiah and Asija, 1956),
available phosphorus (26.4) (Olsen’s et al., 1954) and
available potassium (247.1 kg/ha) (Hanway and Heidel,
1952). The soil pH was neutral (7.42).

The experiment was laid out in a randomized block
design, consisting total 12 treatments with 4 replications.
Treatments comprised different combinations of inorganic
and organic fertilizers and their doses including the control
recommended dose of NPK through inorganic source,
75% recommended dose of N (RDN) through inorganic
source + 25% through farmyard manure (FYM), 75%
RDN through inorganic source + 25% through
vermicompost, 50% RDN through inorganic source +
50% through FYM, 50% RDN through inorganic source +
50% through vermicompost, 75% RDN through inorganic
source + 25% through FYM, + biofertilizers, 75% RDN
through inorganic source + 25% through vermicompost +
biofertilizers, 50% RDN through inorganic source + 50%
through FYM + biofertilizers, 50% RDN through inor-
ganic source + 50% through vermicompost +
biofertilizers, 33% RDN through inorganic source + 33%
through FYM + 33% through vermicompost, 33% RDN
through inorganic source + 33% through FYM + 33%
through vermicompost + biofertilizers.  Azospirillum spp.
was used as biofertilizer in sweet sorghum crop. The rec-
ommended dose of N, P and K for sweet sorghum was

120:50:50 kg NPK/ha.
Variety ‘RSSV 9’ of sweet sorghum was used for the

experimentation. The required amount of farmyard ma-
nure (containing 0.5% N, 0.2% P2O5 and 0.5% K2O) and
vermicompost (containing 2.0% N, 1.2% P

2
O

5
 and 0.8%

K2O) was calculated and applied with respect to the re-
spective treatments. Urea, single superphosphate and
muriate of potash were used as inorganic source of nitro-
gen, phosphorus and potassium respectively.  The crop
was sown on 3 July 2007 and 9 July 2008 and harvested
on 3 November 2007 and 10 November 2008 during first
and second year of experimentation respectively. Other
cultural practices were followed as per the recommenda-
tion about this crop. Digestibility was estimated with the
help of nylon bag method given by Lowery (1969), for the
crude protein estimation pooled ground samples were
analysed for nitrogen content by micro-Kjeldahl method
(Jackson, 1973). The neutral detergent fibre (NDF) was
estimated using the method of Goering and Van Soest
(1970).

Data obtained from 2 consecutive years were pooled
together and analysed statistically as per the procedure
given by Cochran and Cox (1966). In case of significant
results, critical difference (CD at 5%) was calculated for
testing the significance of the difference between 2 treat-
ments at 5% level of probability.

RESULTS AND DISCUSSION

Growth and development
At harvesting 120 days after sowing (DAS), treatment

having 75% RDN through inorganic source + 25%
through vermicompost + BF recorded significantly taller
plants than the control, which was statistically at par with
rest of the treatments. Control treatment recorded signifi-
cantly smaller plants than rest of the treatments (Table 1).
At 120 DAS, 75% RDN through inorganic source + 25%
through FYM + BF being at par with each other recorded
significantly higher, leaf area index (LAI) than the control.
Control treatment recorded singnificantly lesser LAI than
all other treatments.

At 120 DAS, the dry-matter accumulation was the
highest with 75% RDN through inorganic source + 25%
through vermicompost + BF and it was significantly
higher than the control, 50% RDN through inorganic
source + 50% through FYM, 33% RDN through inorganic
source + 33% through FYM + 33% through vermicompost
+ BF, 33% RDN through inorganic source + 33% through
FYM + 33 through vermicompost and 50% RDN through
inorganic source + 50% through vermicompost..

Application of 75% RDN through inorganic source +
25% through vermicompost + BF recorded the highest
growth and development parameters, viz. plant height,
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leaf-area index and total dry-matter accumulation (all at
120 DAS). Increase in growth parameters combined use of
organic and inorganic fertilizers might be owing to avail-
ability of plant nutrients throughout the growth period as
suggested by Arya et al. (2000).

Productivity
Data on total green fodder yield, dry-matter yield, total

crude protein yield, digestible dry-matter yield, juice yield,
sugar yield and calculated ethanol yield are given in Table
2. The highest total green fodder yield was recorded with
75% RDN dose through inorganic source + 25% through
vermicompost + BF and it was significantly superior to the
control, 50% RDN through inorganic source + 50%
through vermicompost, 33% RDN through inorganic
source + 33% through FYM + 33% through vermicompost
and 33% RDN through inorganic source + 33% through
FYM + 33% through vermicompost + BF. The control
produced significantly lesser total green fodder yield than
the rest of the treatments.

Application of 75% RDN through inorganic source +
25% through vermicompost + BF recorded significantly
higher dry-matter yield than rest of the treatments except
recommended dose of NPK through inorganic source,
75% RDN through inorganic source + 25% through
vermicompost, 50% RDN through inorganic source +
50% through vermicompost, 75% RDN through inorganic
source + 25% through FYM + BF and 50% RDN through
inorganic source + 50% through vermicompost + BF. Sig-
nificantly lower dry-matter yield was recorded in the con-
trol than rest of the treatments.

Total crude protein yield, was the highest with applica-
tion 75% RDN through inorganic source + 25% through
vermicompost + BF and it was significantly higher than
the control, 75% RDN through inorganic source + 25%
through FYM and 50% RDN through inorganic source +
50% through FYM.  For digestible dry-matter yield, appli-
cation of 75% RDN through inorganic source + 25%
through vermicompost + BF being at par with 75% RDN
through inorganic source + 25% through FYM + BF and
50% RDN through inorganic source + 50% through
vermicompost + BF and 75% RDN through inorganic
source + 25% through vermicompost recorded signifi-
cantly higher digestible dry-matter yield than remaining
treatments. Control gave significantly less digestible dry-
matter yield than rest of the treatments.

Application of 75% RDN through inorganic source +
25% through vermicompost + BF resulted in the highest
juice yield and it was significantly higher than the control,
75% RDN through inorganic source + 25% through FYM,
50% RDN through inorganic source + 50% through FYM,
50% RDN through inorganic source + 50% through
vermicompost,  33% RDN through inorganic source +
33% through FYM + 33% through vermicompost and
33% RDN through inorganic source + 33% through FYM
+ 33% through vermicompost + BF. Under the control
treatment significantly lesser juice yield was recorded than
rest of the treatments during both the years.

Application of 75% RDN through inorganic source +
25% through vermicompost + BF recorded significantly
more sugar yield than the control, 75% RDN through in-
organic source + 25% through FYM, 50% RDN through

Table 1. Effect of nutrient-management treatments on plant height, leaf-area index and total dry-matter accumulation in sweet sorghum

Treatment Plant height Leaf area Total dry-matter
at 120 index at  accumulation g/m2

DAS (cm) 120 DAS at 120 DAS

Control 225 2.5 677
RD NPK through inorganic source 321 3.9 1,398
75% RDN through inorganic source + 25% through FYM 315 3.9 1,331
75% RDN through inorganic source + 25% through VC 325 4.0 1,424
50% RDN through inorganic source + 50% through FYM 317 3.7 1,241
50% RDN through inorganic source + 50% through VC 320 3.8 1,334
75% RDN through inorganic source + 25% through FYM + BF 339 4.2 1,478
75% RDN through inorganic source + 25% through VC + BF 345 4.2 1,521
50% RDN through inorganic source + 50% through FYM + BF 329 4.0 1,408
50% RDN through inorganic source + 50% through VC + BF 332 4.1 1,444
33% RDN through inorganic source + 33% through FYM + 33 through VC 306 3.5 1,268
33% RDN through inorganic source + 33% through FYM + 33% through VC + BF 319 3.8 1,307

SEm± 17 0.2 65
CD (P=0.05) 50 0.7 188

DAS, Days after sowing; RD, recommended dose; RDN, recommended dose of nitrogen; FYM, farmyard manure; BF, biofertilizers; VC,
vermicompost
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inorganic source + 50% through FYM, 50% RDN through
inorganic source + 50% through vermicompost, 33%
RDN through inorganic source + 33% through FYM +
33% through vermicompost and 33% RDN through inor-
ganic source + 33% through FYM + 33% through
vermicompost + BF. Control recorded significantly lesser
sugar yield than remaining treatments except 50% RDN
through inorganic source + 50% through FYM during
both the years.

The highest calculated ethanol yield was recorded with
75% RDN through inorganic source + 25% through
vermicompost + BF, being superior to the control, 75%
RDN through inorganic source + 25% through FYM, 50%
RDN through inorganic source + 50% through
vermicompost, 33% RDN through inorganic source +
33% through FYM + 33% through vermicompost and
33% RDN through inorganic source + 33% through FYM
+ 33% through vermicompost + BF. The control recorded
significantly lesser calculated ethanol yield than rest of
treatments except 50% RDN through inorganic source +
50% through FYM.

In general, all yield parameters were recorded higher
with application of 75% RDN through inorganic sources
+ 25% through vermicompost. Our findings confirm the
results of Singh (2009), who also reported higher green
forage and dry-matter yield by integration of inorganic and
organic sources of nutrition. Higher yield with integration
of inorganic and organic sources was owing to positive
effect of prolonged and adequate supply of nutrients to
yield attributes of sweet sorghum crop, viz. plant height,
LAI, green leaves and leaf and stem dry weight.

Fodder quality
Application of 75% RDN through inorganic source +

25% through vermicompost + BF
-
 recorded significantly

higher juice content than the control, 75% RDN through
inorganic source + 25% through FYM, 50% RDN through
inorganic source + 50% through FYM, 33% RDN through
inorganic source + 33% through FYM + 33% through
vermicompost and 33% RDN through inorganic source +
33% through FYM + 33% through vermicompost + BF.
The control recorded significantly lower juice content than
other treatments. There was non-significant difference in
available sugar content between different treatments. Ap-
plication of 75% RDN through inorganic source + 25%
through vermicompost + BF recorded the highest higher
dry-matter content, being significantly higher than the
control and 75% RDN through inorganic source + 25%
through FYM. The control showed significantly lesser
dry-matter content than rest of the treatments.

Crude protein content did not influenced significantly
by different treatments. The highest digestibility was re- Ta
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corded with the treatment having 75% RDN through inor-
ganic source + 25% through vermicompost + BF and it
was superior to control, recommended dose of NPK
through inorganic source, 50% RDN through inorganic
source + 50% through FYM, 50% RDN through inorganic
source + 50% through vermicompost, 33% RDN through
inorganic source + 33% through FYM + 33% through
vermicompost and 33% RDN through inorganic source +
33% through FYM + 33% through vermicompost + BF.
The control recorded significantly lesser digestibility than
rest of the treatments during both the years.

Treatment having 75% RDN through inorganic source
+ 25% through vermicompost + BF being at par with rec-
ommended dose of NPK through inorganic source, 75%
RDN through inorganic source + 25% through
vermicompost, 75% RDN through inorganic source +
25% through FYM + BF and 50% RDN through inorganic
source + 50% through vermicompost + BF showed signifi-
cantly higher neutral detergent fibre content than rest of
the treatments (Table 3). Application 75% RDN through
inorganic source + 25% through vermicompost + BF ex-
hibited significantly higher hemicellulose content than
50% RDN through inorganic source + 50% through FYM,
50% RDN through inorganic source + 50% through
vermicompost and 33% RDN through inorganic source +
33% through FYM + 33% through vermicompost.

In general, all the parameters of fodder quality were
found higher with 75% RDN + 25% through
vermicompost.

 
This treatment resulted in higher sugar

yield and it was owing to more juice yield. Saheb et al.
(1997) while working on sweet sorghum also observed

Table 3. Fodder quality parameters of sweet sorghum as influenced by different nutrient-management treatments

Treatment Juice Available Dry- Crude Digestibility Neutral Hemice-
(%) sugar  matter protein (%) detergent llulose

(%) content content fibre (%)
(%) (%)  (%)

Control 22.0 9.3 23.3 6.5 42.8 53.6 16.9
RD NPK through inorganic source 24.2 9.1 24.4 6.8 44.5 56.8 18.1
75% RDN through inorganic source + 25% through FYM 23.2 9.0 24.0 6.8 45.4 55.8 17.5
75% RDN through inorganic source + 25% through VC 24.2 9.2 24.4 6.9 45.9 57.7 18.8
50% RDN through inorganic source + 50% through FYM 22.2 9.2 24.1 7.0 43.8 53.9 16.4
50% RDN through inorganic source + 50% through VC 23.3 9.2 25.1 6.8 44.1 54.9 16.8
75% RDN through inorganic source + 25% through FYM + BF 25.8 9.2 24.4 6.8 47.5 60.2 20.0
75% RDN through inorganic source + 25% through VC + BF 26.2 9.3 25.6 7.0 48.7 61.0 20.1
50% RDN through inorganic source + 50% through FYM + BF 25.5 9.3 24.9 6.8 47.0 54.2 18.4
50% RDN through inorganic source + 50% through VC + BF 25.1 9.3 25.1 7.0 47.6 59.2 19.1
33% RDN through inorganic source + 33% through FYM + 33 22.9 9.1 24.3 7.0 43.8 53.5 15.6

through VC
33% RDN through inorganic source + 33% through FYM + 33% 23.1 9.1 24.6 7.1 43.6 55.0 16.9

through VC + BF
SEm± 1.0 0.4 0.5 0.3 1.3 1.5 1.1
CD (P=0.05) 2.9 NS 1.5 NS 3.7 4.2 3.2

significantly higher stalk yield, juice percentage and juice
yield, explaining increasing effect of adequate supply of
nutrients both on vegetative growth and succulence of
plants. The increase in dry-matter yield under integration
of nutrients compared to inorganic sources might be the
reason for high crude protein yield under this treatment.
High crude protein yield under this treatment might also
be due to production of higher metabolizable energy
(Kalra and Khokhar, 1979; Krishna et al., 1988).

Soil fertility
There was no significant difference among treatments

for available nitrogen and phosphorus (Table 4). The low-
est available nitrogen and phosphorus were recorded with
the control treatment. The highest available potassium was
recorded with the 50% RDN through inorganic source +
50% through vermicompost, being significantly superior
to the control, recommended dose of NPK through inor-
ganic source and 75% RDN through inorganic source +
25% through FYM + BF. The control showed significantly
lesser available K than rest of the treatments.  Higher val-
ues of available nitrogen, phosphorus and potassium due
to integrated nutrient sources might be a result of buildup
in organic carbon, solubilization of simple and available
form, acidifying action of FYM/vermicompost on native
phosphorus at the time of decomposition making more
phosphorus available phosphorus and reduction of potas-
sium fixation (Syed Ismail et al., 1998).

On the basis of 2 years experimentation, it was con-
cluded that application of 75% RDN through inorganic
source + 25% through vermicompost + biofertilizer can be
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used for higher fodder productivity and fodder quality in
sweet sorghum crop.

REFERENCES

Arya, R.L., Niranjan, K.P., Singh, A. and Singh, J.B. 2000. Effect of
manurial schedules on growth and yield of different crop-
ping systems under rainfed alley system. Indian Journal of
Agronomy 45(4): 687–92.

Cochran, W.G. and Cox, G.M. 1966. Experiment Designs. Asia Pub-
lishing House, Bombay (Mumbai), Maharashtra.

Goering, H.K. and Van Soest, P.J. 1970. Forage Fibre Analysis:
Apparatus, Reagent, Procedure and some Application,
ARSUSDA Agriculture Handbook no. 379. Washington, DC.

Hanway, J.J. and Heidel, H. 1952. Soil analysis methods as used in
Iowa State College Soil Testing Laboratory Bulletin 57. Iowa
Sate College of Agriculture, Ames, Iowa, 131 p.

Jackson, M.L. 1973. Soil Chemical Analysis. Prentice Hall of India
Pvt. Ltd, New Delhi. pp. 111–204.

 Joshi, Y.P., Verma, S.S. and Bhilare, R.L. 2007. Effect of zinc level
on growth and yield of oat. Forage Research 32(4): 238–39.

Kalra, G.S. and Khokhar, J.S. 1979. Effect of nitrogen and potash on
yield and quality of legume plus non-legume fodder mixture.
Forage Research 5(1): 57–62.

Krishna, A., Raikhelkar, S.V. and Reddy, A.S. 1998. Effect of plant-
ing pattern and nitrogen on fodder maize intercropped with
cowpea. Indian Journal of Agronomy 43(2): 237–40.

Lowery, R.S. 1969. The nylon bag techniques for estimation of the

Table 4. Soil fertility parameters after harvesting as influenced by different nutrient management treatments in sweet sorghum

Treatment Available Available Available
N (kg/ha)  P (kg/ha)  K (kg/ha)

Control 263 24.9 234
RD NPK through inorganic source 279 25.9 244
75% RDN through inorganic source + 25% through FYM 283 27.1 249
75% RDN through inorganic source + 25% through VC 282 26.9 249
50% RDN through inorganic source + 50% through FYM 285 27.4 251
50% RDN through inorganic source + 50% through VC 285 27.2 253
75% RDN through inorganic source + 25% through FYM + BF 284 26.7 247
75% RDN through inorganic source + 25% through VC + BF 284 26.8 249
50% RDN through inorganic source + 50% through FYM + BF 285 27.4 251
50% RDN through inorganic source + 50% through VC + BF 285 27.3 252
33% RDN through inorganic source + 33% through FYM + 33 through VC 287 27.4 251
33% RDN through inorganic source + 33% through FYM + 33% through VC + BF 287 27.6 253

SEm± 13 1.4 2
CD (P=0.05) NS NS 5

DAS, Days after sowing; RD, recommended dose; RDN, recommended dose of nitrogen; FYM, farmyard manure; BF, biofertilizers; VC,
vermicompost

forage quality. (In) Proceedings of National Conference on
Forage Quality, Evaluation and Utilization, Nebraska, Ctr.
for continuing education, Licoln, September 3–4, 1969. pp.
1–2.

Olsen, S.R., Cole, C.V., Watanabe, F.S. and Dean, L. 1954. Estima-
tion of available phosphorus in soil by extraction with so-
dium carbonate. USDA Circular. 933.

Saheb, S.D., Singh, H.K. and Singh, C.B. 1997. Effect of plant
population and nitrogen on biomass and juice yield of sweet
sorghum. Indian Journal of Agronomy 42(4): 634–36.

Sharma, J.P. 1981. Role of FYM in economizing the use of fertiliz-
ers in a cropping sequence (wheat–mung). Indian Journal of
Agronomy 26(4): 393–98.

Singh, S. 2009. ‘Studies on integrated nutrient management in sweet
sorghum and phillipesara intercropping system’. Ph.D. The-
sis, Govind Ballabh Pant University of Agriculture and Tech-
nology, Pantnagar, Uttarakhand.

Subbaih, B.V. and Asija, G.L. 1956. A rapid procedure for the deter-
mination of available nitrogen in soils. Current Science 25:
259–60.

 Syed Ismail, Malewar, G.U., Rege, V.S. and Yelvikar, N.V. 1998.
Influence of FYM and gypsum on soil properties and yield
of groundnut grown in vertisols. Agropedology 8: 73–75.

Walkley, A. and Black, C.A. 1934. An examination of Degtjareff
methods for determining soil organic matter and a proposed
modification of the chromic acid titration method. Soil Sci-
ence 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


