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INTRODUCTION

One of the common practices found in the Indian 
agriculture is the application of fresh plant parts (leaf, 
young shoots, flowers, etc.) of various plant species in soil 
as natural fertilizers (green manure) to increase the soil 
fertility and so to increase the growth and productivity 
of crop plants, especially in paddy cultivation. Therefore, 
it is important to understand the nature of allelopathic 
potential of these green manure plants. Several workers 
have studied the effect of allelopathic interactions between 
the aqueous leachates of root, stem, and leaf of some 
common weeds and crops in India. Though several papers 
have been published during the past decades, a right 
approach on allelopathy in dry land forming is still to be 
made [1]. Under field condition, release of phytotoxic 
substances from plant residues often cause inhibition or 
delay of seed germination (SG) and result in poor crop 
stand. Inhibitory effects of some weeds on germination 
and seedling growth of growths were reported by many 
workers [2-6]. Neill and Rice [7] reported that soil 
associated with certain weeds inhibited germination and 
growth of other plants. Rice [8] further demonstrated that 
decaying shoots of Andropogon were highly inhibitory to a 
number of plant species. Jackson and Willemsen [9] also 
found that Ambrosia and Aster associated soil had strong 
allelopathic properties and that extract from these plants 

were inhibitory to SG and early growth. The leachate 
escaping from weed plant parts enter into the soil and 
exert an allelopathic influence on the germination and 
growth of subsequent crops [10,11]. Allelopathic studies 
with diffusates of Ipomoea cornea [12], extracts of aquatic 
weed – Pistia stratiotes [13], and Hydrilla verticillata [14] 
show both positive (stimulatory-at high concentration) and 
negative (stimulatory-at low concentration) allelopathic 
effect on germination and early seedling growth of 
paddy varieties. In this study, experiments were carried 
out to assess the allelopathic effect of leaf extracts of 
three multiple-use plants: Neem (Azadirachta indica [Ai] 
A. Juss.), Sandal (Santalum album [Sa] L.), and Poovarasu 
(Thespesia populnea [Tp] (Roxb) Kostel) either alone or in 
combination on SG and early seedling growth of paddy 
(Oryza sativa, L.) var. ponmani.

MATERIALS AND METHODS

Preparation of Fresh Leaf Leachate of Multipurpose 
Trees

Fresh leaves of Ai, Si, and Tp were collected from 
S.T. Hindu College campus, at Nagercoil, washed with 
tap water to remove the dust, remove the moisture using 
blotting paper, cut into small bits and take 20 g of fresh 
leaf from each plant, mixed with 100 ml water, and kept 
for 24 h with intermittent shaking. Then, the leachate was 
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filtered separately, and the volume was made up to 100 ml. 
This solution was used as 20% stock for seed treatment 
with paddy.

Preparation of Dry Leaf Leachate of Multipurpose 
Trees

Similarly, another set of washed plant leaves of three 
plants were kept in a hot air oven for 48 h at 80°C to 
dry. Then, the dried leaves were powdered, 20 g dry leaf 
powder of each plant was mixed with 100 ml of distilled 
water, incubated for 24 h with intermittent shaking, 
and then the leachate was filtered, made up to 100 ml 
and used as 20% stock solution for seed treatment with 
paddy.

Seed Treatments

Fresh and dry leaf leachates were used to give seed 
treatments in the following combinations:
T-1: Control
T-2: Ai 10 ml at 20% level
T-3: Si 10 ml at 20% level
T-4: Tp 10 ml at 20% level
T-5: Ai + Si 1:1 ratio (10 ml) at 20% level
T-6: Ai + Tp 1:1 ratio (10 ml) at 20% level
T-7: Si + Tp 1:1 ratio (10 ml) at 20% level
T-8: Ai + Si + Tp 1:1:1 ratio (10 ml) at 20% level.

Effect on SG

Experiments on SG of paddy was performed with fresh 
and dry leaf leachate of tree plants. The sterilized paddy 
seeds were spread in sterilized plastic cups (5 × 7 cm) 
lined with double layered filter paper and treated with 
10 ml of 20% leaf leachates of tree plants at different 
combinations as mentioned above and with water as a 
control. For each treatment, 20 seeds/cup was used. 

Thereafter, water was used to maintain moister level 
including control throughout the period of observation. 
Three replications were maintained for each treatment 
including control. The treated seeds were incubated 
at room temperature (28°C ± 2°C) for 10 days. The 
protrusion of radical through seed coat was taken as 
the criterion of germination. The percentage of SG was 
calculated at the end of 10th day of observation.

Effect on Early Seedling Growth

Early seedling growth parameters of paddy were 
recorded at the end of 10th day of observation. For each 
treatment, 10 seedlings from each replication were 
selected for recording the following morphological 
parameters: Seedling growth (root, shoot, and total 
seedling length), biomass (seedling fresh weight [FW] 
and dry weight [DW]), seedling vigour index (SVI) [15], 
and seedling tolerance index [16] against leachates were 
determined to assess the growth performance of paddy. 
All experimental data were analyzed statistically using 
the one-way ANOVA.

RESULTS AND DISCUSSION

Seed treatment with Si leaf leachates (fresh and dry) 
showed more promotery effect on SG (91.7% and 93.3%) 
and seedling growth (17.73 cm/pl and 19.44 cm/pl) of 
paddy, respectively, than control and all other leachates 
either alone or in combination. Maximum SVI was noted 
in Si fresh (1634.3) and dry (1819.7) leachates than other 
treatments and control. A similar trend was also recorded 
in the tolerance level of paddy seedlings toward the 
leachates of Si while to other extracts paddy seedlings show 
less tolerance. The biomass production of paddy seedlings 
was more when the seeds treated with Si leachates than 
other leachates ad control (Table 1).

Table 1: In vitro effect of aqueous fresh leaf leachate of certain tree plants on germination and early seedling growth# of paddy 
var. ponmani
Treatment with fresh 
leaf leachate of plants$

SG (%) Seedling growth (cm/pl) Root/shoot 
ratio

SVI STI Biomass (mg/pl)

RL SL TL FW DW

T-1 Control 90.0±4.08 6.68±0.43 7.42±0.35 14.10±0.43 0.90±0.08 1267.0±21.3 1.00±0.00 85.7±9.18 13.7±0.94
T-2 Ai 90.0±0.00 6.80±0.57 7.42±0.32 14.22±0.53 0.92±0.10 1279.3±47.9 1.02±0.12 84.0±4.08 14.0±0.82
T-3 Sa 91.7±6.24 9.63±0.71 8.10±1.18 17.73±1.60 1.21±0.15 1634.3±248.0 1.45±0.13 99.3±2.62 15.3±0.47
T-4 Tp 91.7±4.71 6.42±0.85 7.54±0.86 13.96±1.44 0.86±0.12 1282.0±171.6 0.96±0.14 80.0±9.42 13.7±0.94
T-5 Ai+Sa (1:1) 78.3±2.36 8.02±0.76 7.50±0.51 15.52±0.57 1.08±0.16 1216.0±53.8 1.21±0.16 93.7±6.85 14.7±1.25
T-6 Ai+Tp (1:1) 85.0±4.08 6.25±1.21 6.07±0.87 12.32±2.01 1.03±0.12 1043.3±149.1 0.92±0.17 88.3±8.81 14.0±0.82
T-7 Sa+Tp (1:1) 86.7±6.24 7.19±0.38 7.76±0.78 14.95±0.89 0.94±0.10 1299.7±153.9 1.08±0.02 97.7±4.11 15.0±2.16
T-8 Ai+Sa+Tp (1:1:1) 88.3±6.24 7.20±1.01 7.00±0.57 14.20±1.58 1.02±0.06 1252.3±152.6 1.08±0.10 74.3±8.96 13.0±0.00
CD (P=0.05) 10.4 1.68 1.57 2.63 0.26 311.5 0.27 9.93 2.20
F value 1.68NS 3.98** 1.37NS 3.22* 1.79NS 2.531NS 3.57* 7.02** 1.15NS

#Data recorded on 10th DAS±SD, NSNon-significance, $Concentration leaf leachate is 10% (w/v) level, *,**Significance at 1% and 5% level, 
respectively. SD: Standard deviation. Ai: Azadirachta indica, SA: Santalum album, Tp: Thespesia populnea, RL: Root length, SL: Shoot length, 
TL: Total length, STI: Stress tolerance index, SVI: Seedling vigour index, DW: Dry weight, FW: Fresh weight, SG: Seed germination
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Table 2: In vitro effect of aqueous dry leaf leachate of certain tree plants on germination and early seedling growth# of paddy var. 
ponmani
Treatment with dry 
leaf leachate of plants$

SG (%) Seedling growth (cm/pl) Root/shoot 
ratio

SVI STI Biomass (mg/pl)

RL SL TL FW DW

T-1 control 90.0±4.08 6.68±0.43 7.42±0.35 14.10±0.43 0.90±0.08 1267.0±21.3 1.00±0.00 85.7±9.18 13.7±0.94
T-2 Ai 90.0±8.16 7.19±0.84 7.75±0.54 14.95±0.99 0.93±0.13 1341.3±109.2 1.09±0.19 124.3±14.97 17.7±0.47
T-3 Sa 93.3±2.36 10.69±1.63 8.75±1.36 19.44±2.05 1.25±0.29 1819.7±233.5 1.60±0.27 138.7±6.24 19.3±0.94
T-4 Tp 81.7±4.71 9.56±2.27 8.53±0.96 18.08±2.79 1.12±0.23 1465.7±161.9 1.45±0.41 132.3±0.47 18.0±0.00
T-5 Ai+Sa (1:1) 80.0±12.25 8.50±0.38 7.55±0.50 16.05±0.73 1.13±0.07 1287.0±229.0 1.28±0.13 122.0±8.49 17.3±0.47
T-6 Ai+Tp (1:1) 88.3±6.24 6.83±1.63 6.53±0.85 13.36±0.85 1.10±0.42 1181.3±127.4 1.03±0.28 120.0±1.63 18.0±0.00
T-7 Sa+Tp (1:1) 73.3±8.50 7.81±0.28 8.09±1.07 15.90±1.34 0.97±0.09 1177.0±239.2 1.18±0.10 127.0±4.08 18.0±0005
T-8 Ai+Sa+Tp (1:1:1) 81.7±8.50 9.62±1.00 7.75±0.60 17.37±1.60 1.24±0.03 1430.3±260.5 1.46±0.24 125.3±6.24 17.3±0.47
CD (P=0.05) 14.19 2.60 1.79 3.14 0.43 368.2 0.40 16.91 1.17
F value 2.05NS 2.98* 1.37NS 4.02** 0.87NS 2.97* 2.82* 8.19** 18.08**

#Data recorded on 10th DAS±SD, NSNon-significance, $Concentration leaf leachate is 10% (w/v) level, *,**Significance at 1% and 5% level, 
respectively. SD: Standard deviation. Ai: Azadirachta indica, SA: Santalum album, Tp: Thespesia populnea, RL: Root length, SL: Shoot length, 
TL: Total length, STI: Stress tolerance index, SVI: Seedling vigour index, DW: Dry weight, FW: Fresh weight, SG: Seed germination

Figure 1: (a-h) Effect of fresh/dry leaf leachates of multipurpose trees on biometric parameters of paddy var. ponmani

d

h

c

g

b

f

a

e



 Neelamegam and Dhanusha: Allelopathic potential of few tree leaf leachates

8 Journal of Phytology ● Vol 5 ● 2013

In general, the fresh leaf leachates of multiple-use trees 
show no significant effect on SG, shoot growth, r/s ratio, 
SVI, and dry matter production of paddy seedlings either 
alone or in combination as compared to control, while 
the dry leaf leachates has no significant effect on SG, shoot 
growth and r/s ratio of paddy seedling. Among the two leaf 
leachates (fresh and dry) of multipurpose trees tested, the 
dry leaf leachates either alone or in combination, showed 
more favorable effect than the fresh leachates.

The phytochemicals and bio-pesticides have recently been 
given much emphasis for used as chemical fungicides 
and pesticides due to their eco-friendliness. The various 
alternative biochemicals have successfully inhibited the 
growth of a number of pathogens [17-19]. However, many of 
these phytochemicals have been reported to have allelopathic 
effects, which inhibit SG and growth in many other crop 
plants [20-22]. In this study, the seed treatment with aqueous 
leaf leachates (fresh and dry) of multipurpose trees either 
alone or in combination showed both negative (stimulatory) 
as well as positive (inhibitory) allelopathic effect on SG and 
seedling growth parameters of paddy. This might be due to 
the presence of some water soluble allelochemicals present 
in the leachates as suggested by Oudhia [23,24] (Figure 1).

The negative (stimulatory) allelopathy of multipurpose 
tree leaf leachates on crop plants as seed treatment 
can be utilized to increase the rate of germination, SVI 
and biomass production. Similarly, positive (inhibitory) 
allelopathic effects of multipurpose tree leaf leachates on 
the crop plants can be exploited to develop eco-friendly, 
natural, cheep and effective plant protectants or green 
herbicides as foliar treatment at higher concentrations. In 
general, the results of this study clearly indicates that off 
the leachates of multipurpose trees, Si either alone or in 
combination with Ai and/or Tp leaf leachates may be used 
as growth promoting agents by seed treatment at lower 
(1-10%) concentrations (Table 2).

ACKNOWLEDGMENT

The author thanks to the Management Authorities, the 
Principal, S.T Hindu College, and the HOD, Department 
of Botany and Research Centre, S.T. Hindu College, 
Nagercoil, Kanyakumari District, India for providing 
necessary facilities and encouragement.

 REFERENCES

1. Sundaramoorthy S, Sen DN. Allelopathic effects of Tephrosia 
purpurea Pers. 1. On germination and growth of some arid 
zone crops. J Indian Bot Soc 1990;69:251-5.

2. Sen DN, Chawan DD, Sharma KD. Preliminary observation 
on the influence of certain weeds on germination and 
growth of Pennisetum ryphoideum Rich. Proc Indian Acad 
Sci 1969;70:111-7.

3. Kanchan SD. Growth inhibitors from Parthenium 
hysterophorus Linn. Curr Sci 1975;44:358-9.

4. Datta SC, Chakraborty SD. Germination and growth 
inhibitors from Clerodendrum viscosum Vent. Geobios 
1975;2:188-9.

5. Pandya SM. Effect of Celosia argentia extracts on root and 
shoot growth of Bajra seedlings. Geobios 1979;2:175-8.

6. Paria ND, Mukherjee A. Allelopathic potential of a weed 
(Alternanthera philoxeroids (Mart) Grisel). Bangladesh J Bot 
1981;10:86-9.

7. Neill RL, Rice EL. Possible role of Ambrosia psilostachya 
on patterning and succession in old fields. Am Midl Natur 
1971;86:344-57.

8. Rice EL. Allelopathic effects of Andropogon virginicus and 
its persistence in old fields. Am J Bot 1972;59:752-5.

9. Jackson JR, Willemsen RW. Allelopathy in the first stages 
of secondary succession on the Piedmont of New Jersey. 
Am J Bot 1976;63:1015-23.

10. Nagvi MH, Muller CH. Biochemical inhibition (allelopathy) 
exhibited by Italian rye grass (Lolium multiforum L). Pak J 
Bot 1975;7:139-47.

11. Rice EL. Allelopathy- An update. Bot Rev 1979;45:15-109.
12. Neelamegam R, Hariharan R, Regi J, Arul-Savier PG. 

Allelopathic influence of Ipomoea cornea, Jacq. diffusates 
on paddy (Oryza sativa, L.) var. 5016. Adv Plant Sci 
2007;20:103-6.

13. Neelamegam R, Sreenath M. Influence of Pistia stratiotes 
Linn. plant extract on certain paddy varieties. J Swamy 
Bot Club 2004;21:85-8.

14. Neelamegam R, Vijayakumar N. Allelopathic effect of 
aquatic weed Hydrilla verticillata (L.F.) Royle) on paddy 
(Oryza sativa L.) var. Ambai-16. Proceeding National p 
NCCCPB; 2010. p. 67-72.

15. Abdul-Baki AS, Anderson JO. Vigour determination in 
soybean seed by multiple criteria. Crop Sci 1973;13:630-3.

16. Turner RC, Marshal C. Accumulation of zinc by sub-cellar 
fraction of Agrostis tenuis root growth in relation to zinc 
tolerance. New Phytol 1972;71(4):671-76.

17. Singh UP, Singh HP, Chauhan VB. Effect of some plant 
extracts and an oil on inoculum density of different nodal 
leaves of pea (Pisum sativum). Z Pflanzenkr Pflanzenchutz 
1981;91:20-6.

18. Singh PK, Dwivedi RS. Fungicidal properties of neem and 
blue gum against Sclerotium rolfsii Sacc a foot-rot pathogen 
of barley. Acta Bot Indica 1990;18:260-2.

19. Singh UP, Srivastava BP, Singh KP, Misra GD. Control 
of powdery mildew of pea by ginger extract. Indian 
Phytopathol 19914;44:55-9.



 Neelamegam and Dhanusha: Allelopathic potential of few tree leaf leachates

Journal of Phytology ● Vol 5 ● 2013 9

20. Bansal GL, Nayyar H, Bedi YS. Allelopathic effect of 
Eucalyptus macrorrhyncha and E. youmanii on seedling growth 
of wheat (Triticum aestivum) and radish (Raphanus sativus). 
Indian J Agric Sci 1992;62:771-2.

21. Nayyar H, Bedi YL, Bansal GL. Allelopathic effect of 
isolated aqueous fractions of Eucalyptus (Eucalyptus 
macrorrhyncha) leaves on seedling growth of wheat (Triticum 
aestivum) and radish (Raphanus sativus). Indian J Agric Sci 
1994;62:771-2.

22. Prasad MN, Subhashini D. Mimosine – Inhibited seed 
germination, seedling growth and enzymes of Oryza 
sativa L. J Chem Ecol 1994;20:1689-96.

23. Oudhia P. Allelopathic effect of some obnoxious weeds 
on germination of soybean. Indian J Plant Physiol 
2000a;5:295-6.

24. Oudhia P. Germination and seedling vigour of Kodo millet 
as affected by allelopathy of Ipomoea carnea Jacq. Indian J 
Plant Physiol 2000b;5:383-4.



<<
  /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


