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ABSTRACT

A field experiment was conducted during the winter (rabi) season of 2008–09 and 2009–10 at Jabalpur,
Madhya Pradesh, to study the effect of post emergence herbicides (isoproturon @ 0.75 kg/ha, clodinafop @ 0.06
kg/ha and clodinafop followed by 2,4-D @ 0.5 kg/ha) against weeds under different available soil-moisture regimes
(ASM) (100%, 95%, 90%, 85% and 80%) on weeds, nutrient depletion by weeds and uptake by crop and the grain
yield and economics of wheat [Triticum aestivum (L.) emend. Fiori & Paol]. Herbicidal application at 100% available
soil moisture resulted in significantly lowest weed density and total dry weight of weeds during both the years and
hence lowered the nutrient depletion by weeds and increased the uptake by the crop.  The presence of 100%
available soil moisture registered significantly higher grain yield of wheat (6.1 t/ha) and proved significantly supe-
rior to 85 and 80% ASM. Post-emergence application of clodinafop followed by 2,4-D caused significantly lowest
total weed density (7.8/m2) and dry weight (5.1 g/m2), which resulted in production of higher grain yield as well as
net monetary returns over isoproturon, clodinafop and weedy check. Maximum benefit: cost ratio was obtained
with 100% available soil moisture along with application of isoproturon.
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Wheat is one of the most important cereal crops, occu-
pying the prime position among food crops in the world.
In India, it is the second important food crop being next to
the rice. With the introduction of high-yielding dwarf va-
rieties coupled with increased use of fertilizer and irriga-
tion, the weed problems have increased tremendously.
Slow growth of wheat plant at early stage and application
of more fertilizer as well as irrigation right from sowing
encourages the rapid growth of weeds, making the cultiva-
tion of wheat more problematic and if weeds are not con-
trolled in time, they cause substantial loss in yields to the
tune of 15–40% (Jat et al., 2003). Removal of weeds
through hand weeding is an age-old practice but due to
high labour wages coupled with non-availability at the
right time, herbicidal weed control remains only the alter-
native practice for economical weed management in wheat
crop. Many herbicides are being used for effective control
of weeds in this crop but their weed-control efficacy is

affected to great extent due to variation in moisture con-
tent in the soil at the time of application of herbicides
whether applied as pre-emergence or post-emergence
(Anderson, 1983). Presently, isoproturon and clodinafop
are the most widely used herbicides in wheat for effective
control of weeds but sometimes they have not been found
very effective due to lack of proper moisture at the time of
application.  Moisture and herbicide may interact each
other in reducing dry-matter production of weeds and in-
creasing the grain yield of wheat. An appropriate adjust-
ment of time of herbicide application in relation to suitable
soil moisture seems desirable for proper activity of herbi-
cides. As the soil moisture decreases, the weeds are not
controlled due to lower herbicidal absorption and poor
physiological activity (Porwal and Dadheech, 2008).
Hence, the present experiment was carried out with the
objective to assess the effect of available soil-moisture
content and different weed-control treatments on growth
and yield of wheat.

MATERIALS AND METHODS

A field experiment was conducted at Jawaharlal Nehru
Krishi Vishwavidyalaya, Jabalpur, Madhya Pradesh, dur-
ing winter (rabi) season of 2008–09 and 2009–10. The
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topography of the experimental field was fairly uniform
and infested with location-specific weeds representative of
this area. The soil was clayey, neutral (pH 7.20), medium
in organic carbon (0.64%), normal in electrical conductiv-
ity (0.32 dS/m), medium in available N (370.0 kg/ha) and
P (16.0 kg/ha) and high in available K (295 kg/ha). Twenty
treatment combinations, consisting of 5 moisture levels
100, 95, 90, 85 and 80% available soil moisture (ASM)
and 4 weed control practices, viz.weedy check,
isoproturon 0.75 kg/ha, clodinafop alone 0.06 kg/ha and
clodinafop 0.06 kg/ha followed by 2,4-D 0.50 kg/ha were
laid out in split-plot design and replicated 4 times. Wheat
‘GW 273’ was sown with seed rate of 125 kg/ha during
both the years. The crop was sown on 6 December and 27
November and harvested on 1 April and 29 March during
2008–09 and 2009–10 respectively. Fertilizers were given
uniformly to all the plots through urea, single superphos-
phate and muriate of potash at the rate of 100 kg nitrogen,
60 kg phosphorus and 40 kg potash/ha during both the
years. Half of the nitrogen and full quantity of phosphorus
and potash were given basal and remaining nitrogen was
given in two splits-just next day of first and second irriga-
tion in both the years. Five irrigations were given to the
crop at all the critical stages, viz. crown-root initiation,
maximum tillering, late jointing, flowering and milk
stages. However, a shallow come-up irrigation was given
immediately after sowing to the wheat crop in all the plots.
The soil moisture maintained during the herbicidal appli-
cation by 6050×3K1 minitrace kit soil moisture meter af-
ter the first irrigation up to 15 cm depth. The 100% avail-
able soil moisture which was recorded at the second day of
first irrigation was considered as field capacity. Moisture
observation recorded daily and with the depletion of mois-
ture from 100% to every 5%, herbicidal spray was done up
to 80% ASM. The ASM at 100, 95, 90, 85 and 80% was
registered on day 2, 5, 9, 11 and 13 day after first irriga-
tion. Herbicides were applied in the respective plots by
knapsack sprayer using flat-fan nozzle. The NPK deple-
tion by weeds was estimated 50 days after sowing and
nutrient uptake by crop at harvest.

RESULTS AND DISCUSSION

Weed infestation
The wheat crop was mainly invaded with grassy weeds

particularly Dinebra retroflexa (Vhal) Panzer (31.86 and
29.34%), Cyperus rotundus L. (15.03 and 18.73%) and
Phalaris minor Retz. (9.72 and 7.12%); and dicot weeds
Cichorium intybus L. (8.52 and 8.74%) Medicago hispida
Gaertn. (7.62 and 8.86%), Alternanthera philoxeroides
(Mart.) Griseb. (7.41 and 8.61%), Melilotus indica L.
(6.41 and 5.87%), Anagallis arvensis L. (5.31 and 4.62%),
Chenopodium album L. (4.11 and 4.62%) and Trifolium

fragiferum L. (4.01 and 3.50%) during both the years.
Application of herbicide at 100% available soil mois-

ture showed significantly lowest weed density (9.4/m2)
and total dry weight of weeds (6.5 g/m2) during both the
years and proved significantly superior to 85 and 80%
ASM (Table 1). The density and dry weight of weeds was
minimum at 100% ASM during herbicidal application fol-
lowed by 95 and 90% ASM due to less time period for
germination and emergence of weed seedlings. However,
every 5% decrease in moisture level at herbicide applica-
tion provided more time for weed seed germination and
emergence that mainly contributed towards higher density
of weeds in plots having 80% ASM at the time of herbi-
cides application. Similar findings were also been reported
by Imanat (2002).

Among weed-control practices, post-emergence appli-
cation of clodinafop followed by 2,4-D resulted in signifi-
cantly lowest total weed density and dry weight during
both the years than isoproturon, clodinafop and weedy
check.  Isoproturon and clodinafop were also equally ef-
fective in reducing the total weed density and dry weight
and proved significantly superior to the weedy check
(Table 1). Excellent control of both grassy and broad-leaf
weeds due to sequential application of grass killer
(clodinafop) and broad leaf killer (2,4-D) is the reason for
minimal total weed density and total weed biomass.
Broad-spectrum weed control by isoproturon and better
control of grassy weeds by clodinafop could be the reason
for superiority of both the herbicides as against weedy
check (Punia et al. 2003; Mishra, 2006).

The weed-control efficiency was higher at 100% ASM
at the time of herbicides application and it was declined
with every 5% decrease in available soil moisture at the
time of herbicides application, being the minimum
(34.0%) under 80% ASM. The application of clodinafop
followed by 2,4-D registered significantly higher weed-
control efficiency over isoproturon and clodinafop alone.

Yield attributes and grain yield of wheat
Effective tillers/m2, grains and test (1,000-grains)

weight decreased with every 5% decrease in available soil-
moisture levels. Application of herbicides at 100% ASM
registered significantly higher number of effective tillers,
number of grains/ear and test weight than 85 and 80%
ASM but were at par with 95 and 90% ASM (Table 1).

The presence of 100% ASM at the time of herbicide
application registered significantly higher grain yield of
wheat and proved significantly superior to 85 and 80%
ASM, but was found at par with 95 and 90% ASM (Table
2). Imanat (2002) evaluated the efficiency of clodinafop-
proprargy applied at different soil moisture regimes and
reported that number of tillers, number of grains/spikes,
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1,000-grain weight and grain yields as well as net income
were significantly higher when herbicides were applied at
at higher moisture levels, however grain yield was reduced
significantly when applied at lower moisture levels.
Dinkar and Ahuja (1987) also reported importance of soil
moisture at the time of herbicide application for increasing
yield

Post-emergence application of clodinafop followed by
2,4-D, isoproturon and clodinafop did not differ signifi-
cantly in number of effective tillers/m2, number of grains/
ear and test weight and these proved significantly superior
to weedy check which had minimum number of effective
tillers, grains/ear and test weight.

Among the weed-control treatments, clodinafop fol-
lowed by 2,4-D proved significantly superior and resulted
in 4.9 and 6.5% higher grain yield than isoproturon and

clodinafop, and 18.0% higher over weedy check.
Clodinafop followed by 2,4-D applied as post emergence
showed knockdown effect on grassy and broad leaved
weeds which resulted in increased crop growth, yield at-
tributes and finally grain yield of wheat. Similar results
were also obtained by Brar and Walia (2007) and Jain et
al. (2007). Application of isoproturon resulted in higher
grain yield of wheat than clodinafop; however, the differ-
ences were not significant. This was due to control of both
grassy as well as some broad-leaf weeds by the application
of isoproturon.

Among interactions, application of all the post-emer-
gence herbicides had significantly higher grain yield at
100% available soil moisture (100% ASM) over 85 and
80% ASM but found statistically similar to 95 and 90%
ASM. The higher activity of herbicidal treatments against

Table 1. Effect of moisture levels at the time of herbicides application and weed control on total weed density, weed biomass, weed control
efficiency at 50 days after sowing and yield attributes of wheat (pooled data of 21 years)

Treatment Total weed Total weed Weed-control Effective Grains/ear Test
density/m2  biomass (g/m2)  efficiency (%)  tillers/m2 weight (g)

Moisture level
100% ASM 9.4 (94.4) 6.5 (44.9) 49.1 280.8 55.3 45.6
95% ASM 9.8 (101.8) 6.7 (47.1) 45.3 268.9 53.8 44.9
90% ASM 10.2 (109.6) 7.0 (49.9) 42.4 262.0 52.4 44.1
85% ASM 11.0 (123.8) 7.3 (53.7) 37.5 255.4 50.7 43.5
80% ASM 11.4 (133.8) 7.5 (57.0) 34.0 250.9 50.0 43.2

SEm ± 0.3 0.2 2.8 6.3 0.9 0.5
CD (P=0.05) 0.9 0.5 8.5 19.4 2.9 1.5

Weed control
Weedy check 13.3 (179.9) 8.6 (73.6) 0.0 234.8 48.5 42.6
Isoproturon (0.75 kg/ha) 9.9 (100.0) 7.1  (50.3) 32.2 272.7 53.7 44.8
Clodinafop (0.06 kg/ha) 10.3 (108.0) 7.2 (51.6) 29.4 270.5 53.3 44.6
Clodinafop (0.06 kg/ha) fb 7.8 (62.7) 5.1 (26.6) 63.3 276.5 54.3 45.0
2,4-D  (0.50 kg/ha)

SEm± 0.2 0.1 1.6 2.9 0.7 0.5
CD (P=0.05) 0.7 0.4 8.4 2.0 1.5

Data subjected to square root (√x + 0.5) transformation; Figures in parentheses are original values
ASM, Available soil moisture; FB, Followed by

Table 2. Effect of moisture levels at the time of herbicides application and weed control on grain yield (t/ha) of wheat (pooled data of 2
years)

Weed control Moisture level Mean

100% ASM 95% ASM 90% ASM 85% ASM 80% ASM

Weedy check 5.1 5.1 5.0 4.9 4.8 5.0
Isoproturon  (0.75 kg/ha) 6.3 6.1 5.8 5.5 5.3 5.8
Clodinafop   (0.06 kg/ha) 6.2 6.1 5.7 5.5 5.2 5.7
Clodinafop   (0.06 kg /ha) fb 6.7 6.5 6.1 5.8 5.5 6.1
2,4-D (0.50 kg/ha)
Mean 6.1 5.9 5.6 5.4 5.2 5.7

Moisture level  (m) Weed control (w) m × w at same m m × w at same w
SEm± 2.0 0.7 1.6 2.4
CD (P=0.05) 6.1 2.0 4.5 7.3
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predominant weeds at 100 to 90% ASM curtailed the
weed growth identically, which in turn enhanced the avail-
ability of growth resources particularly (moisture, nutri-
ents, light, space etc.) and finally resulted in higher grain
yield in plots receiving sequential application of
clodinafop followed by 2,4-D and by isoproturon and
clodinafop alone at 100 to 90% ASM to that of 85 to 80%
ASM. However, the reverse was true in case of herbicidal
treatments when applied at 85 to 80% ASM. Application
of isoproturon and clodinafop was also found equally ef-
fective at all the ASM levels and proved significantly su-
perior to weedy check.

Nutrient depletion by weeds
The highest moisture level (100% ASM) showed sig-

nificantly lower depletion of N, P and K by weeds com-
pared with 85 and 80% ASM (Table 3). However, signifi-
cant differences among 100, 95 to 90% did not reach to
the level of significance. The N, P and K depletion by
weeds was more under lower moisture levels (85 and 80%
ASM) as a result of more weed density and weed biomass
production.

Post-emergence application of clodinafop followed by
2,4-D significantly lowered N, P and K depletion by
weeds compared with weedy check, as it had maximum
dry weight of weeds. Isoproturon and clodinafop were also
effective in reducing the N, P and K depletion by weeds
and proved significantly superior to weedy check. The
highest removal of NPK under weedy check was obvi-
ously attributed to increased weed-biomass production.

Table 3. Effect of moisture levels at the time of herbicides application and weed control on nutrient depletion by weeds and uptake by wheat
(pooled data of 2 years)

Treatment Nutrient depletion by weeds (kg/ha) Nutrient uptake by wheat (kg/ha)

N P K N P K

Moisture level
100% ASM 4.1 0.7 6.4 98.9 28.4 47.1
95% ASM 4.4 0.7 6.9 94.1 27.0 44.3
90% ASM 4.7 0.8 7.7 92.6 25.0 38.8
85% ASM 5.2 0.8 8.7 86.1 23.6 34.4
80% ASM 6.0 0.9 9.4 80.8 22.0 30.1

SEm± 0.2 0.0 0.4 2.9 1.2 3.3
CD (P=0.05) 0.6 0.1 1.3 9.0 3.6 10.2

Weed control
Weedy check 7.2 1.1 11.3 80.1 21.9 33.0
Isoproturon  (0.75 kg/ha) 4.8 0.8 7.8 93.1 25.9 39.9
Clodinafop   (0.06 kg/ha) 4.9 0.8 8.0 91.0 25.5 39.2
Clodinafop   (0.06 kg /ha) fb 2.6 0.4 4.3 97.8 27.5 43.7
2,4-D  (0.50 kg/ha)

SEm± 0.1 0.0 0.3 1.0 0.5 1.2
CD (P=0.05) 0.4 0.1 0.8 2.9 1.4 3.4

ASM, Available soil moisture; FB, Followed by

The reduction in NPK depletion by adopting suitable
weed-control practices was reported by Jain et al. (2007).

Nutrient uptake by crop
Significant effect of available soil moisture at the time

of herbicides application on nitrogen, phosphorus and
potassium uptake by crop was observed during both the
years. The presence of 100% ASM at the time of herbi-
cides application showed significantly higher N, P and K
uptake by grains and straw and proved significantly supe-
rior to 85 and 80% ASM, but was found at par 95 and 90%
ASM. This was due to higher grain and straw yields of
wheat at 100% ASM than that at 85 and 80% ASM. The
N, P and K uptake by crop was increased due to post-
emergence application of clodinafop followed by 2,4-D
(Brar and Walia, 2007) as compared to isoproturon,
clodinafop and weedy check. The greater suppression of
weeds under clodinafop followed by 2,4-D treated plots
favoured higher nutrient uptake by crop owing to more
availability of growth resources.

Economics
The highest net monetary returns were recorded under

100% ASM at the time of herbicidal application and these
was higher by 16.3 and 22.2% over 85 and 80% respec-
tively (Table 4). Among herbicidal treatments, post-emer-
gence application of clodinafop followed by 2,4-D had
significantly higher net monetary return  than isoproturon
and clodinafop. The higher monetary returns with the post-
emergence application of clodinafop followed by 2,4-D
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over weedy check was also reported by Jain et al. (2007).
The benefit: cost ratio was relatively higher under

100% ASM (3.9), followed by 95, 90, 85 and 80% ASM.
The higher benefit: cost ratio (3.8) was obtained under
isoproturon treatment due to less cost of cultivation (
20.2×103/ha) over clodinafop followed by 2,4-D and
clodinafop alone. The profitability was minimum under
weedy check (3.5) due to improportionate decrease in
yield on account of higher crop weed competition.
Choudhary et al. (2008) also reported higher benefit: cost
ratio under clodinafop followed by 2,4-D over weedy
check.

It may be concluded that application of clodinafop fol-
lowed by 2,4-D at 90 to 100% available soil moisture
gives higher crop yield and higher monetary returns in

Table 4. Effect of moisture levels at the time of herbicides applica-
tion and weed control on economics of wheat (pooled data
of 2 years)

Treatment Net returns Benefit:
(×103 /ha) cost ratio

Moisture level
100% ASM 60.4 3.9
95% ASM 58.5 3.8
90% ASM 54.4 3.6
85% ASM 52.0 3.5
80% ASM 49.4 3.4

Weed control
Weedy check 47.9 3.5
Isoproturon  (0.75 kg/ha) 57.3 3.8
Clodinafop   (0.06 kg/ha) 55.4 3.6
Clodinafop   (0.06 kg /ha) 59.2 3.7
fb 2,4-D  (0.50 kg/ha)

ASM, Available soil moisture

herbicidal weed control in irrigated wheat.

REFERENCES

Anderson, W.P. 1983. Herbicide and the Soil (In:) Weed Science
Principles. Edn 2. West Publishing Co., St. Paul, New York.

Brar, Amandeep Singh and Walia, U.S. 2007. Influence of planting
technique and weed control treatments on nutrient uptake by
Phalaris minor and broadleaf weeds in wheat. Indian Jour-
nal of Weed Science 39(1 and 2): 55–61.

Chaudhary, Sanaullah, Hussain, Muzammil, Ali, M.A. and Iqbal,
Javed 2008. Efficacy and economics of mixing of narrow
and broad leaved herbicides for weed control in wheat. Jour-
nal of Agricultural Research, Lahore 46(4): 355–60.

Dinkar, V.S. and Ahuja, K.N. 1987. Studies on the rate and time of
isoproturon application in relation to first irrigation in wheat.
Indian Journal of Agronomy  32(3): 241–44.

Jain, Namrata, Mishra, J.S., Kewat, M.L. and Jain, Vinamarta. 2007.
Effect of tillage and herbicides on grain yield and nutrient
uptake by wheat and weeds. Indian Journal of Agronomy
52(3): 131–34.

Jat, R.S., Nepalia, V. and Jat, R.L. 2003. Effect of weed control and
sowing methods on production potential of wheat. Indian
Journal of Agronomy 48(3): 192–95.

Imanat, Y. 2002. Effect of soil moisture regimes on efficacy of her-
bicides for weed control in wheat. AGRIS record no.
PK2004000608, 2010. p. 83.

Mishra, J.S. 2006.  Efficacy of herbicides in wheat with special ref-
erence to wild oat (Avena ludoviciana) in vertisols. Indian
Journal of Agronomy 51(4): 307–09.

Porwal, M.K. and Dadheech, R.C. 2008. Weed management under
moisture stress conditions. (In:) Proceedings of Biennial
Conference on Weed Management in Modern Agriculture:
Emerging Challenges and Opportunities, held at Patna dur-
ing 27–28 February 2008; organized by Indian Society of
Weed Science, pp. 54–56.

Punia, S.S., Rathee, S.S. and Malik, R.K. 2003. Effect of
fenoxaprop and clodinafop alone and in combination with
isoproturon in controlling weeds infesting wheat (Triticum
aestivum). Indian Journal of Agricultural Sciences 73(4):
232–34.



<<
  /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


