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Abstract

Aims Our objective was to analyze the temporal dynamics of the number and species composition of the seed
rain of a Fagus lucida community and determine the relationship of species composition between seed rain and
the community.

Methods For ten years, we studied the seed rain in a 1.3 hm? plot in the Dalaoling Nature Reserve of the Three
Gorges Region, using 100 seed traps at ten different topographic positions.

Important findings A total of 60 926 seeds from 48 woody species fell into the traps, the average seed rain den-
sity was (82.9 = 61.5) seeds'm *-a ' (mean + SD) and the average species number was 16.7 + 5.5 (mean + SD) per
year. The interspecific difference of seed production was striking, with the top three species having contributed
70% of the total seeds. The interannual variation of seed rain density and species richness was synchronic, both
revealed periodic fluctuations including three mast years. There was no correlation of seed rain density between
trees and shrubs, but a significant positive correlation was found in species richness of these two life forms. There
were 23 woody species shared by the seed rain and the community, accounting for 47.92% of the species richness
in seeds and 54.76% in the community. However, the 23 species contributed 96.22% of the total seed rain, indi-
cating that dispersal limitation occurred in this community. Compared with other forest community types in
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China, the seed rain density of this community is significantly lower.
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Table 1 Top fifteen woody plant species regarding the importance value in the community and seed rain harvest in ten years
4 s Py ERi) HEE
Species name Seed number Percentage of the total (%) Importance value
LW LIEA Pieris formosa” 21780 35.748 5.70
YK X Fagus lucida" 10 674 17.520 31.40
AR Aralia chinensis" 10 185 16.717
RAEW TN Acanthopanax evodiaefolius" 4445 7.296 4.76
I &# Bothrocaryum controversum" 3500 5.745 2.11
FIRACHK Sorbus folgneri® 3172 5.206 5.71
HAMEM Carpinus viminea" 2730 4.481 2.93
BIWiKIER Quercus serrata var. brevipetiolata" 1065 1.748 439
JISEIIZEE Cornus chinensis" 622 1.021
HEMI Cyclocarya paliurus 424 0.696
MBS Eurya loquaiana 420 0.689
BMAEYS Rhododendron augustinii” 336 0.551
FIE Castanea seguinii” 218 0.358 2.38
VU AE Dendrobenthamia japonica" 162 0.266 3.99
e [LBR-F Schisandra sphenanthera 159 0.261
/NREFRIL Lyonia ovalifolia var. elliptica" 4.06
HM Cyclobalanopsis myrsinaefolia 3.04
Her1i#) Clethra fargesii 3.01
Bk Cerasus clarofolia 2.38
HEARLT Litsea ichangensis 1.98
VK Cerasus conradinae 1.40
1) P R AR A (AT F
1) Shared species by both the community and seed rain.
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Fig. 1 Frequency distributions of seed rain density and species richness recorded per trap per year.
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Table 2 Interannual variations of Serenson similarity coefficients of species composition between seed rain and vegetation

F4 Year 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 R4l Total
PR AR AL 0.39 0.33 0.12 0.43 0.32 0.39 0.48 0.29 0.32 0.24 0.51
Similarity of species composition
ST T 4 50(%) 79.75 9819 3034 9152 9742 9797 9725 9749  99.65  99.70 96.22
Percentage of shared seeds (%)

R3 RN RIBEE BT (AR AR (1) AL 2 R AE

Table 3 Biological characteristics of woody plants without seed collected in the sample plot
) A TR RS T & AT 8o SR FET IR E
Plant species Life form Height (m) Fruit type and seed number per fruit Fructescence Tree numbers in the plot
WPPARET AR 3-12 FARZIR, VhL 2-6/1 1
Litsea elongata Evergreen shrub Berrylike drupe with one seed per fruit ~ Feb. to June
BB IR 5-13 R, Uk 6-8H 5
Cerasus clarofolia Deciduous small tree Drupe with one seed per fruit June to Aug.
PR IR A 3-12 AR, TR 7H 5
Cerasus conradinae Deciduous tree Drupe with one seed per fruit July
LZN A 2-3 KR, UL 6/ 1
Schoepfia jasminodora Deciduous shrub Drupe with one seed per fruit June
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YRR, WIARUR 0k R A 7= 0.51;
Fh 7 A= 0.47; FEHb:FE = 0.46.

3 hHefnggit

3.1 EEMTRBMEKIE

Tl 1) SR U5 FH 25 1) s B0 v M1 TR 97 1) G B
] 2 —, e R T B RN S A SR LB TR
P 2H 73 4E T (Bhrlén & Eriksson, 2000), J47 BT
MARSKHE R WP 4544 1) 22 & %5 (Nathan & Muller-
Landau, 2000).

TEARBFFCL04FE R 1~ W S vl K (1 48 Fh AR A HE
Yrh, A7 25F0R T Fh 5 BB RE T R 10 FE 4
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W 10MRE ST, BAEAET 1.3 hm By, (A hix st

Tl ok T Ry . MBI U, bRk TR
AN Bl P AT Rl & 1OAE 1 W4 FP R B
14.85%.

BAFEKA, BT W BV (R4 o) B 22 R AR
K, AHP AT PR 75 A IR R E 2 L
FR20034F MK T-80%, 2 HH 28 0 43 P~ W 34 A2
K HFREEAR G, IS SO vreka N i
A1.3 hm FEd A B R 1IN 9 BOE L, TBA 104
)R B BV Z AN TR — L DTER T A IR A
SR 12.33% BRI, RSP P S R4
LG, (HREX— R, B B e 2k
WAL E I, IR AR BT L A R T R Rl &
FEPE ) 4 £ A 5 2% . Hardesty fllParker (2002)
X P ARG AR RIS R B, R R EEYA 1)
T AL E ARSI = 0.47), (HE 8 & T A5
T 3R B & 4F S 24410.331, 5 104F 24 {10.513
Bl W AN RIS IE A T DTk A P 1 o, IS4
FUI 48 R sl XA AN
32 BEEMTREESXRMHRIT

LR VAR AP o= oy i % R NI B N i
FRIE. BN O TARMBEE T W O AP, W
W R PR DY 1 L S AR (B2 4245, 2000), 53 MHAE
Wl % LR SR TE I R AS AR (R EF T, 1999,
200 1)1 3 ] M- AR (R 55 B A 35 B, 2000), =7
R U FE VR A AR R A, 2010), 2R PEAL
R 42 1 R AR 2 R AR (O 55 45, 1998), FREVLY
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Landau, 2000). R [ 2 ()4 J S L5 e R 35 41
e BB BRI 1)

3) A RAE RN o SPAELE TR P IR A
SUAT1-28K, AR RN B A 880 R HRh 11
BEAh, Sl LA R R (R A (A )\ A
W (Alangium faberi)55), AN ENEATH P 118
BT B S R, AT RE S BORE B
P B ECEE, SKE IR R R IR SR RN A R 1)

www.plant-ecology.com

T A
42 K 2 Holh B R R IR R 98 R

(R3of 3 FRORLN Sk, i 368 ARV P 1 W N ) E

TEATRAERD 7 H A AR e AR AN AR, &

G BRI, ANHERRIZ SR I 05 T A

TSRS TR F b, AW,

KA R 25 BT IA130-170 seeds'm >a ', TM1E

KL T AR AL L, b WSO ME AR F o1 W 8

Ak %7 977 seeds'm >a '

5)E AW G REHAL T HAR IR XN, HAE
20MEALT0 AL ik sk e DRI, BT B
UL AT B AL Ah, T I A AR 22 R B,
FEVR - R AR W] R . IR RE S A PR oK,
NN AT BV AR W LR e, HEMT SR T b~
i

LR LR, ASCAT R BF TN ] B B S
B e vE AN [F) R 25 S i, E 000 {8 R A o Wl A
(1o ASCE T AL 0 AIT 5 FROLIIAR 72 57t A1 e e 17 7
R SR R Nt c Y S A S )
P 6 SR U RS DY Sl 5 % NP R LT SN (R G 5 i 7
Bt
B B R A RAF A4 (308704324731021001) F
By, Rt 20k K0k B ARIRY R3S AAF AU BF S0 TAE
4RI EH; R S GRRA AL GREAK
LAY F R AT KA T AR,

Sk

Ballardie RT, Whelan RJ (1986). Masting, seed dispersal and
seed predation in the cycad Macrozamia communis.
Oecologia, 70, 100-105.

Ban Y (J£5), Xu HC (#&fL %) (1996). Experimental studies
on fate of Larix gmelini seeds in the soil in old-growth
larch stands. Acta Ecologica Sinica (‘E#Z&%), 16,
541-547. (in Chinese with English abstract)

Brearley FQ, Proctor J, Suriantata, Nagy L, Dalrymple G,
Voysey BC (2007). Reproductive phenology over a
10-year period in a lowland evergreen rain forest of
central Borneo. Journal of Ecology, 95, 828-839.

Bullock JM, Clarke RT (2000). Long distance seed dispersal by
wind: measuring and modelling the tail of the curve.
Oecologia, 124, 506-521.

Condit R (1998). Tropical Forest Census Plots. Springer,
Berlin.

Denslow JS, Diaz AEG (1990). Seed rain to tree-fall gaps in a

neotropical rain forest. Canadian Journal of Forest



VAR Wb =R 2 FAR R X6 /K BT 779 10 AR 00IN: Fh-p w925 . WM L SR IR 715

Research, 20, 642—-648.

Ehrlén J, Eriksson O (2000). Dispersal limitation and patch
occupancy in forest herbs. Ecology, 81, 1667-1674.

Fu SX ({& i) (2001, 2002). Flora Hubeiensis (WALEMIE).
Hubei Scientific Technology Press, Wuhan. (in Chinese)

Gutterman Y (1994). Strategies of seed dispersal and
germination in plants inhabiting deserts. The Botanical
Review, 60, 373-425.

Hardesty BD, Parker VT (2002). Community seed rain patterns
and a comparison to adult community structure in a West
African tropical forest. Plant Ecology, 164, 49-64.

Harper JL (1977). Population Biology of Plants. Academic
Press, London.

Herrera CM, Jordano P, Guitian J, Traveset A (1998). Annual
variability in seed production by woody plants and the
masting concept: reassessment of principles and
relationship to pollination and seed dispersal. The
American Naturalist, 152, 576-594.

Holl KD (1999). Factors limiting tropical rain forest
regeneration in abandoned pasture: seed rain, seed
germination, microclimate, and soil. Biotropica, 31,
229-242.

Holyoak M, Loreau M (2006). Reconciling empirical ecology
with neutral community models. Ecology, 87, 1370-1377.

Howe HF, Smallwood J (1982). Ecology of seed dispersal.
Annual Review of Ecology and Systematics, 201-228.

Izhaki 1 (1987). Plant/frugivore interactions and seed dispersal.
Ecology, 68, 1129-1130.

Jordano P (1995). Angiosperm fleshy fruits and seed
dispersers: a comparative analysis of adaptation and
constraints in plant-animal interactions. The American
Naturalist, 145, 163—191.

Koenig WD, Knops JMH (2000). Patterns of annual seed
production by northern hemisphere trees: a global
perspective. The American Naturalist, 155, 59-69.

Levine JM, Murrell DJ (2003).

consequences of seed dispersal patterns. Annual Review of

The community-level

Ecology, Evolution, and Systematics, 34, 549-574.

Liebhold A, Sork V, Peltonen M, Koenig W, Bjernstad ON,
Westfall R, Elkinton J, Knops JMH (2004). Within-
population spatial synchrony in mast seeding of North
American oaks. Oikos, 104, 156-164.

Liu IM (X%5HH) (1999). Preliminary study on the seed rain
and seed bank of the mixed evergreen and deciduous
broad-leaved forest on Fanjing Mountain. Journal of
South China Agricultural University (Y58 4k K272
#), 20(2), 60-64, 95. (in Chinese with English abstract)

Liu JM (X% 8) (2001). The seed bank and its germinative

characters of the Distylium chinensis community in
Guizhou, Maolan karst forest. Acta Ecologica Sinica (£
A4, 21, 197-203. (in Chinese with English abstract)

Liu JM (X5%), Zhong ZC (Bh# /&) (2000). Nature of seed
rain, the seed bank and regeneration of a Castanopsis
fargesii
Phytoecologica Sinica (F8¥)4:75244k), 24, 402-407. (in
Chinese with English abstract)

Liu S (XIX), Jin GZ (4:)6¥#) (2008). Spatiotemporal

dynamics of seed rain in a broadleaved-Korean pine

community on Fanjing Mountain. Acta

mixed forest in Xiaoxing’an Mountains, China. Acta
Ecologica Sinica (“EZ5%44}), 28, 5731-5740. (in Chinese
with English abstract)

Magurran  AE  (1988).
Measurement. Princeton University Press, Princeton.

Martinez-Ramos M, Soto-Castro A (1993). Seed rain and
advanced regeneration in a tropical rain forest. Plant
Ecology, 107-108, 299-318.

Nathan R, Muller-Landau HC (2000). Spatial patterns of seed
dispersal, their determinants and consequences for
recruitment. Tree, 15, 278-285.

Norton D, Kelly D (1988). Mast seeding over 33 years by

Dacrydium cupressinum Lamb. (rimu) (Podocarpaceae) in

Ecological  Diversity and lIts

New Zealand: the importance of economics of scale.
Functional Ecology, 2, 399—408.

Okubo A, Levin SA (1989). A theoretical framework for data
analysis of wind dispersal of seeds and pollen. Ecology,
70, 329-338.

Peng J (%), Li XG (Z=JB)6), Fu YC (f$7J1]), Liu YC (X
TF %) (2000). Seed rain and seed bank of constructive
species in evergreen broadleaved forest at Chongqing
Simian Mountain. Chinese Journal of Applied Ecology (N
A& 2% ), 11, 22-24. (in Chinese with English
abstract)

Qiu HX (F#2%), Lin YR (#A11H) (1988). Flora Republicae
Popularis Sinicae (1 E#EH)&). Vol. 24. Science Press,
Beijing. (in Chinese)

Shen ZH (k¥ %) (2002). A multi-scale study on the
vegetation-environment relationship of a mountain forest
transect. Acta Ecologica Sinica ("EA%3R), 22, 461-470.
(in Chinese with English abstract)

Shen ZH, Tang YY, Lu N, Zhao J, Li DX, Wang GF (2007).
Community dynamics of seed rain in mixed evergreen
broad-leaved and deciduous forests in a subtropical
mountain of central China. Journal of Integrative Plant
Biology, 49, 1294-1303.

Shi HF (3% °%), Zhang JF (7k#hU&), Zhang F (7K), Li YP

doi: 10.3724/SP.J.1258.2012.00708



716 AWML ZAR Chinese Journal of Plant Ecology 2012, 36 (8): 708-716

(ZEEM), Lin 2T (XEA), Xue YF (BEFHE) (2010).
Study on falling seed rain of subalpine community of
Larix potaninii-Quercus spp. in Shangri-La and soil seed
pool. Forest Inventory and Planning (ML & EK)),
35(2), 20-23. (in Chinese with English abstract)

Tang Y (%), Cao M (B (), Zhang JH (ik &%), Sheng CY
(A 4%) (1998). Study on the soil bank and seed rain of
Mellotus paniculatus forest in Xishuangbanna. Acta
Phytoecologica Sinica (F0H)/ L4524, 22, 505-512. (in
Chinese with English abstract)

Thompson JN, Willson MF (1979). Evolution of temperate
fruit/bird interactions: phenological strategies. Evolution,
33, 973-982.

Tilman D (1997).
limitation, and grassland biodiversity. Ecology, 78, 81-92.

Turnbull LA, Crawley MJ, Rees M (2000). Are plant
populations seed-limited? A review of seed sowing
experiments. Oikos, 88, 225-238.

Wang BC, Smith TB (2002). Closing the seed dispersal loop.
Trends in Ecology and Evolution, 17, 379-386.

Wang G (EN), Liang XG (£2%3h) (1995). The dynamics of
seed bank on Shapotou artificially stabilized dunes. Acta

Community invasibility, recruitment

www.plant-ecology.com

Botanica Sinica (Fi¥)%##R), 37, 231-237. (in Chinese
with English abstract)

Wenny DG (2001). Advantages of seed dispersal: a
re-evaluation of directed dispersal. Evolutionary Ecology
Research, 3, 51-74.

Young KR, Ewel JJ, Brown BJ (1987). Seed dynamics during
forest succession in Costa Rica. Plant Ecology, 71,
157-173.

Yu SL (FiF]), Lang NJ (B %), Peng MJ (#£1182), Zhao
L (& #F), Guo YQ (587Ki%), Zheng K (FXF}), Zhang LX
(3K 2 HT), Wen SL (#&4JE), Li H (Z=H) (2007).
Research advances in seed rain. Chinese Journal of
Ecology (‘E#&27%&), 26, 1646-1652. (in Chinese with
English abstract)

Zhang J (k{@#), Hao ZQ (# &7 FK), Li BH (Z=Hi), Ye J (M
), Wang XG (E% ), Yao XL (WkIEHE) (2008).
Composition and seasonal dynamics of seed rain in
broad-leaved Korean pine (Pinus koraiensis) mixed forest
in Changbai Mountain, China. Acta Ecologica Sinica (“E
A2, 28, 2245-2454. (in Chinese with English
abstract)

TR Z: B TSR £ OBK




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.3
  /CompressObjects /Off
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 [3000 3000]
  /PageSize [595.276 841.890]
>> setpagedevice


