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Abstract This article reviewed the current situations of ratoon rice in China and summarized the research progresses on the
ratoon rice yield formation from the perspectives of the developmental genetics and physiological ecology. The key cultivation
technology and eco-physiological mechanisms of the ratooning plants from low and high rice stubbles were comprehensively
reviewed also. The ratoon rice technique gives two yields from one seeding, with significant yield advantages over single
cropping rice and double cropping rice. Appropriate rice cultivars and cultivation methods are decisive factors of high yield of
ratoon rice. For the ratoon rice from the high stubble of the hand-harvested first-season rice, to get high yield, the hybrid indica
rice cultivars with heavy panicles were the best choices, which were relative weak in tillering ability for the first-season, and
high regeneration capacity from lower nodes for the ratoon season. For the ratoon rice from the lower stubble of the mechani-
cally harvested first-season rice, to get high yield, the hybrid indica rice with high regeneration capacity from lower nodes, or
hybrid indica and japonica/indica rice crosses with the heavy panicle but weak photosensitivity were the best choices. Previous
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studies also suggested that roots adjustment was crucial to realize yield potential of ratoon rice. The ratoon rice root system
was composed of the roots of the first-season rice and new roots of the ratoon season rice. The higher root activity from the
mature stage of the first-season rice to the heading stage of the ratoon rice improved germination of axillary bud in rice stub-
bles and increased the panicles number of ratoon rice, which was favorable for high yield of ratoon rice. According to our
study results and previous reports, we summarize the high-yielding cultural techniques of ratoon rice from hand-harvested
first-season rice, such as early sowing in optimal time, ridge transplanting and furrow irrigation, two-time soil drying (heavy
drought at tillering stage and moderate drought at 25 days after full heading stage in the first season), increased N application
for bud development, and higher stubbles of 40—50 cm. In addition, the key cultivation technology and eco-physiological
mechanisms of the ratoon rice from the low stubbles of machine-harvested first-season rice were comprehensively discussed
from variety selection, fertilizer application, and the height of the remained stubbles. At last, the problems and future trends of
ratoon rice were discussed. It was suggested that ratoon rice from low stubbles of mechanically harvested rice were the direc-
tion of ratoon rice development. The corresponding researches were therefore prospected.

Keywords Ratoon rice; Yield formation; Developmental genetic characteristics; Hand-harvesting; Mechanics-harvesting;
Cultivation technology
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*1 BERERESHNPRENNRTY
Table 1 Accumulation and translocation of nitrogen in ratoon rice at different growth stages
N application rate (kg-hm2)

Growth stage Organ Indicator 0 57.5 115.0 172.5 230.0 287.5

- N accumulation (g-m?) 2.77 3.09 4.16 4.79 5.70 6.40

Maturity stage of the first ~New organs
season to full heading N output (g'm™) 1.19 1.33 1.73 2.57 2.03 1.87
stage of the ratoon season

Stubbles Output rate (%) 37.2 37.3 41.6 49.1 37.7 38.2

Apparent conversion rate (%)  43.0 43.0 41.6 53.7 35.6 29.2

- Panicles N accumulation (g*rnfz) 3.08 3.54 4.07 4.53 5.49 5.14

Full heading stage to 2

maturity stage of the Stubbles N output (g'm™) 0.53 0.70 0.62 0.72 1.11 0.74
ratoon season Output rate (%) 16.6 19.8 15.2 13.8 20.6 15.1
Apparent conversion rate (%) 17.2 19.8 15.2 159 20.2 14.1

Leaves N output (g-m’z) 0.82 1.06 1.36 1.46 2.36 2.67

Output rate (%) 63.1 66.3 65.1 65.2 72.8 72.6

Apparent conversion rate (%)  26.6 29.9 33.4 32.2 43.0 51.9

N output (grm™?) 0.53 0.33 0.37 0.52 0.35 0.47

Stems and Output rate (%) 42.1 248 23.1 26.9 17.0 20.5

sheaths
Apparent conversion rate (%)  71.2 9.3 9.1 11.5 6.4 9.1
*2 BERBTRSRMESEENRGRES S REMMMEXMY

Table 2

rice cultivars

Correlation between the bleeding capacity at different growth stages and grain yield as well as its

component of six ratoon

Growth stage

Yield of the

Ratoon season

first season Yield Spike number  Grain number Total grain  Seed setting  1000-grain
per m per panicle  number per m? rate weight
) ) 0.885 7" 0.933 4" 0.686 4 0.821 1" 0.921 5" 0.564 9 0.666 7
Full heading stage of the first season
) ! 0.963 8" 098517 0.716 7 0.860 4" 0.941 1" 0.122 1 0.754 7
Maturity stage of the first season
) — 0.950 4™ 0.622 1 0.923 3" 0.958 4" 0.093 5 0.619 4
Full heading stage of the ratoon season
) — 0.927 5" 0.873 9" 0.650 2 0.926 4 0.1852 0.547 8
Maturity stage of the ratoon season
b b b
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Table 3 Light energy utilization rate of ratoon rice at different sowing dates of the first season

First season

Ratoon season

-

Hybridized Sowingdate 1) golar Rice vielq Pry matter  Combus- Light utility Total solar  Rice Dry matter Combustion Light utility
combination (month-day) radiation . y,z accumulation tion heat  efficiency radiation yield accumulation heat efficiency
Mm?) EM)em? (MIm?) [Eu®)]  MImY) @m?) (@m)  (MIm?)  [Eu@)]
63 03-05 2 008.6 783.0 14743 23.11 1.15 921.2 416.3 630.8 9.89 1.07
Shanyou 63
03-20 1861.1 692.1 1356.7 21.27 1.14 951.7 386.4 576.7 9.04 0.95
04-05 1754.4 639.6 1211.0 18.98 1.08 944.7 374.8 559.4 8.77 0.93
04-20 1792.0 521.3 1016.5 15.93 0.80 822.3 231.9 351.4 5.51 0.67
86 03-05 2 008.6 842.8 1611.0 25.25 1.26 921.2 429.0 650.0 10.19 1.07
Shany-
ouming 86 03-20 1861.1 7203 14434  22.63 1.22 951.7 368.6 558.5 8.75 0.92
04-05 1754.4 667.2 13375 20.97 1.20 944.7 351.9 525.2 8.23 0.87
04-20 1792.0 601.6 1201.4 18.83 1.05 822.3 208.6 316.1 4.95 0.60
Eu(%)= X (0.015 675 MJ-g’l)/ x100 Eu(%) = dry matter accumulation x combustion heat coefficient

of dry matter / total solar radiation x 100.

x4 FREBRAAFERAREBIEIR

Table 4 Root characters of plant rice under different irrigation method

Growth period Irrigation method Root activity (ug'g *h™")

Wound flow (g-h™") Root number Root growth ability (mm)

TSD+RTFI 83.333 0.509 110 9.54
Milk stage FI 69.097 0.463 99 8.00
Change (%) 20.60 9.94 11.11 19.25
TSD+RTFI 111.112 0.701 139 8.76
Maturity stage FI 90.632 0.622 108 7.35
Change (%) 22.59 12.70 28.70 19.18

TSD: ; RTFI: ; FIt 3 ”  TSD+RTFI FI TSD: two soil drying (heavy drying at tillering stage

and moderate drying at 25 days after full heading stage in the first season); RTFI: ridge transplanting and furrow irrigation; FI: flooding irrigation.

“Change” is the change of TSD+RTFI compared to FI.

s 1.8 m, 30 cm, 15~
20 cm, >
80% 1 (
5 mm ),
2 ( ),
5 45.2%,
. 20.6%~
22.6% s
[37] [38] [39]
2.3
[40] [41]
15"20 d ) )

[42-43]
10 d ,
Logistic ,
(y=647.48+28.373 7x—0.493 9x?,
R=0.981 9)
(y=465.26+12.396 0x—0.257 6x°,
R=0.956 6) ,

[44]

http://www.ecoagri.ac.cn



4 : 397

[45-46] [53] [53] 5
2.4 ,
[47] [48] ’
) ) 3.2
) 2 3 4 5
[29]
2 3, [37] ’
, 2 3 >
70% 3 >
(45
[49] [54-55]
( ) [56]
5~6 cm » , ,
> , [57)
, : ¥=5 166.8+20.138 3X—0.051 7X2,
, , 100 kg
25kg [57)

3 NMKEBHEERLRRERAREE
BBt S AR :

3.1 ( 3d )
( 14d 284d) ,

>

c ) 9w

¢ 148’ 3 ) cY 1 ) [50753]’ [56] [58]
«C ) , 10~15 cm ,
15~25 d, R 15~20 ¢m R )
10 cm, 3~5d,
2 2 7N
, 20d ,
2

http://www.ecoagri.ac.cn



398

2015 23
4 [EFESRE ,
2000—2010 ’
, C
R 20.60%~22.59%,
) 2 5
21.69% 55.47% 63.49% 91.53%, ’
29.1% 38.0%, 30.6%, ’
8.78~8.82 thm™, 7.51~7.63 thm™,
28.5%, 18 t-hm™> , ’ ’
’ s (13 + 2
, [59]
, 3 993
14.19%~15.18%, 29.83%~44.72%; )
18.21%, 6.87%,
26.67%, “ ? N
Sk
323 t*hmﬁz, 2.80 t'hmfz, 500 [1] Ray D K, Foley J A. Increasing global crop harvest frequency:
4.65 t'hmfz, 4.48 t'hmfz, Recent trends and future directions[J]. Environmental Re-

search Letters, 2013, 8(4): 44041-44050
[2] ,

s >

[J]. ,2002, 17(1): 45-47

http://www.ecoagri.ac.cn



399

[10]

[11]

[12]

Liu G H, Deng H B, Chen L Y, et al. Comparison of grain
quality between main and ratooning crops of middle-season
rice[J]. Hybrid Rice, 2002, 17(1): 45-47
» ) , 64S/E32

[J1. , 2000, 15(3): 37
Xiang C G, Zhuo R D, Li W F, et al. Comparison of grain
quality of two-line hybrid rice Pei’ai 64S/E32 between main
and ratoon crop[J]. Hybrid Rice, 2000, 15(3): 37

[D].

, 2006
Zhou W X. Comparative studies on growth characters and
source-sink relationships of different types of ratooning
rice[D]. Changsha: Hunan Agricultural University, 2006
. [J]. ,
1996(6): 30-33
Jiang P Y. Growth characteristics and high yield culture me-
thods of ratoon rice[J]. China Rice, 1996(6): 30-33
[J1. , 1992, 14(6): 517-521

Yan Y M, Wang X X, Shao Q M, et al. Genetics of ratooning
ability in inter-subspecies crosses of rice (Oryza sativa L.)[J].
Journal of Southwest Agricultural University, 1992, 14(6):
517-521
SSR

s >

QTLI[J]. , 2004, 2(3):
342-347

Zheng J S, Li Y Z, Lin W X. Identification of QTL for ra-
tooning ability and grain yield traits in ratoon rice based on
SSR  marker[J]. 2004, 2(3):

342-347

Molecular Plant Breeding,

QTL [J].
23(3): 289-295
Tan Z B, Shen L S, Yuan Z L, et al. Identification of QTLs for
ratooning ability and grain yield traits of rice and analysis of
their genetic effects[J]. Acta Agronomica Sinica, 1997, 23(3):
289-295

, 1997,

RIL

s > s

QTL [J1. , 2012, 38(7):
1240-1246
Yang C H, Wang Y P, Tu B, et al. QTL analysis of rice ra-
tooning ability and related agronomic traits by using RIL
populations[J]. 2012, 38(7):
1240-1246

HhillerisLambers D. Varietal improvement for rice ratooning:

Acta Agronomica Sinica,

Traits, procedures, collaboxation rice rationing[J]. Rice Ra-
tooning, 1988, 8: 247-255
[J1. , 2006, 32(4): 613-617
Ren T J, Jiang Z C, Wang P H, et al. Correlation of ratooning
ability with its main crop agronomic traits in midseason hy-
brid rice[J]. Acta Agronomica Sinica, 2006, 32(4): 613-617
[J1]. , 1992,
6(4): 151-154

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Liu Y S, Zhou K D, Zeng R Y, et al. Evaluation for rice ra-
tooning ability of intersubspecific hybrid and its relation to
agronomic characters of mother plant[J]. Chinese Journal of
Rice Science, 1992, 6(4): 151-154
[J]. , 2008,
23(5): 73-76
Yi Z X, Wang X H, Chen P P, et al. Differences in ratooning
characteristics of axillary buds of hybrid rice with different
ratooning types between in vivo and in vitro[J]. Hybrid Rice,
2008, 23(5): 73-76
, ) , . [J].
, 1996, 14(4): 22-24
Chen J Q, Liu Z B, Li Y Z, et al. Analysis on the stubble
height of perennial rice[J]. Fujian Science and Technology of
Rice and Wheat, 1996, 14(4): 22-24
[J1. , 1998, 13(4): 7-11
Cai Y G, Huang Y M, Li Y Z. Morpho-physiological effect of
stubble in grain yield formation course of ratoon rice[J]. Fu-
jian Journal of Agricultural Sciences, 1998, 13(4): 7-11

[J1. , 1996, 14(4): 523-528
Yuan J C, Sun X H. Effect of cutting node and leaves retained
on the mother stem on rice ratooning[J]. Journal of Sichuan
Agricultural University, 1996, 14(4): 523-528

, . [11. ,
2001, 15(3): 64-69
Zhang G L, Tu N M. Status and prospects of studies on re-
generating rice[J]. Crop Research, 2001, 15(3): 64—69
[D].
: , 2004
Zheng J S. The characteristics of high-yielding cultivation
and gene mapping for related traits of ratoon rice (Oryza sa-
tiva L.)[D]. Fuzhou: Fujian Agriculture and Forestry Univer-
sity, 2004
[7]. : ,
2002, 28(1): 1-3
Tang W B, Chen L Y, Xiao Y H, et al. Relationships among
yield, yield components and some features of ratooning
rice[J]. Journal of Hunan Agricultural University: Natural
Sciences, 2002, 28(1): 1-3
. —_— [J1.
, 1997(1): 1-6
Shi N P. Fujian hybrid mid rice — The cultivation methods
of one-ton-grain-per-Mu in ratoon rice[J]. Ratooning Rice,
1997(1): 1-6
. [J1.

, 1996(4): 11-12
Zheng C M. Preliminary studies on the growth and yield
components of ratoon rice[J]. China Rice, 1996(4): 11-12

, . [J].
, 1987(7): 3-5

Hu H Y, Zhao S Y. Correlation analysis of main characters of

http://www.ecoagri.ac.cn



400

2015 23

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

ratoon rice[J]. Jiangxi Agricultural Science & Technology,
1987(7): 3-5
. 1. )
1996(5): 22-24
Xiong H. Analysis of yield-increasing techniques of ratoon
hybrid rice[J]. Hybrid Rice, 1996(5): 22-24

[J].

, 1982(2): 10-15

Ren C F. Correlation analysis of yield components of ratoon

rice[J]. Journal of Southwest Agricultural University, 1982(2):

10-15
) ) s [J].
, 1999, 11(4): 215-216
Ye C E, Jiang S M, Huang Z X, et al. Effect of plant density
on ratooning rice yield[J]. Acta Agriculturae Zhejiangensis,
1999, 11(4): 215-216
[J]. , 1990(1): 25-28
Li Y Z, Huang Y M. High-yield cultivation technique of ratoon
rice. II. The rule of ear bearing of ratoon rice[J]. Fujian Science
and Technology of Rice and Wheat, 1990(1): 25-28
N [D].
, 2002
Jiang Z W. The characteristics of nitrogen absorption and its
effect on grain yield in ratoon rice[J]. Fuzhou: Fujian Agri-
culture and Forestry University, 2002
, . (1.
, 2004(5): 329-333
Qin P, Tu N M. Research and prospect of the characteristics of
source and sink in ratoon rice[J]. Crop Research, 2004(5):
329-333
[D].
, 2003
Yi Z X. Studies on source-sink relation of rationing rice from
different nodes of hybrid rice[D]. Changsha: Hunan Agricul-
tural University, 2003
, . [
, 1994(1): 15-18
Yu W X, Huang Y Q. The relation between the nutritive sub-
stances of main crop plants and the growth of ratooning crop
in rice[J]. Hybrid Rice, 1994(1): 15-18
[J1]. , 2004, 12(4):
106-109
Zheng J S, Lin W, Zhuo C Y, et al. The correlation of dry
biomass and activity of root system with grain yield in ratoon
rice (Oryza sativa L.)[J]. Chinese Journal of Eco-Agriculture,
2004, 12(4): 106-109
[J1. , 1990, 11(1): 15-21
Su Z F, Zhang H C, Hou K P, et al. Studies on development
characters and cultural technology for high yield in regenera-
tion rice[J]. Journal of Jiangsu Agricultural College, 1990,
11(1): 15-21
> s . [J1].

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

, 1990(2): 105-109

Liu G F, Wang X D, Wu Y J. Preliminary studies on the
cultivation physiology of ratoon rice root[J]. Journal of Anhui
Agricultural Sciences, 1990(2): 105-109
[J1]. , 2001, 16(1):
1-4
Lin W, Li Y Z, Jiang Z W, et al. Morphologic and functional
difference of root systems among ratooning rice varieties and
its correlation with yield[J]. Fujian Journal of Agricultural
Sciences, 2001, 16(1): 1-4

[J1. ,2002, 18: 178-184
Zhao S X, Yan S P, Zhang D S, et al. Study on the control
mechanism of paddy against Orseclia oryzae[J]. Wuyi Sci-
ence Journal, 2002, 18: 178—184
. ( AR )
1995, 13(4): 506-517
Sun X H. The studies on ratooning rice in China[J]. Journal of
Sichuan Agricultural University, 1995, 13(4): 506517

[D]. , 2009
Chen H F. Analysis of ecophysiological characteristics and its
comparative proteomics of high and stable yield formation in
ratoon rice[D]. Fuzhou: Fujian Agriculture and Forestry Uni-
versity, 2009
. D297 86 [J1.

,2011, 29(3): 35-36
Tong X H. High-yielding cultivation techniques for hybrid
rice combination D297 Youming86 as ratoon rice[J]. Fujian
Science and Technology of Rice and Wheat, 2011, 29(3):
35-36

3301 [J1.
,2012, 30(2): 30-32

Fan K Z. High yielding cultivation techniques of “Tianyou
3301” as ratoon rice[J]. Fujian Science and Technology of
Rice and Wheat, 2012, 30(2): 30-32

, . [J].
,2005(2): 11-14
Ding Y, Zhou Q M. Research on the utilization of regrowth
vigour of rice[J]. Hunan Agricultural Sciences, 2005(2):
11-14

[J]. ,1982(3): 1-4
Sun X H, Tian Y H, Ren T J. Study on the effect of fertilizer
application for bud development on the ratooning ability in
hybrid rice[J]. Science and technology of Sichuan Agriculture,
1982(3): 1-4
[J]. , 1997, 11(3):

160-164
Xu F X, Xiong H, Hong S. Relation between axillary bud
growth and matter accumulation of stem-sheath after heading
of main crop in hybrid rice[J]. Chinese Journal of Rice
Science, 1997, 11(3): 160164

http://www.ecoagri.ac.cn



401

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[J1. ,2001, 19(1): 21-23
Xu F X, Xiong H, Hong S. Effect of N application for bud
development at different days after full heading of main crop
on the ratooning ability in hybrid mid-rice[J]. Journal of Si-
chuan Agricultural University, 2001, 19(1): 21-23
[J1. ,2005,20(3): 168-171
Jiang Z W, Lin W X, Li Y Z, et al. Effects of nitrogen fertil-
izer rates on some physiological characteristics of ratoon
rice[J]. Fujian Journal of Agricultural Sciences, 2005, 20(3):
168-171
[J]. , 1997, 23(3): 311-317
Xu F X, Hong S, Xiong H. Relation between N applying for
bud development and ratooning ability and it’s mechanism in
hybrid rice[J]. Acta Agronomica Sinica, 1997, 23(3): 311-317
, , . U1.
, 1993(4): 25-28
Xu F X, Fang W, Xiong H, et al. A study on relationship be-
tween N application and ratooning ability of medium hybrid
rice[J]. Hybrid Rice, 1993(4): 25-28
[J1. , 2000, 26(3): 297-304
Xiong H, Ran M L, Xu F X, et al. Achievements and devel-
opments of ratooning rice in south of China[J]. Acta Agrono-
mica Sinica, 2000, 26(3): 297-304
s , . 64S/E32
[J1. : , 2005, 31(4):
359-363
Jiang T J, Yi Z X, Tu N M. Effect of stubble height on ra-
tooning properties of Pei’ai64S/E32[J]. Journal of Hunan Ag-
ricultural University: Natural Sciences, 2005, 31(4): 359-363
[D].
,2012
Zhou H Y. Studies on simplified high-yielding cultivation
technology and physiological mechanism of ratoon rice[D].
Wuhan: Huazhong Agricultural University, 2012

[J1. ,2014(9): 27-29
LiuZ Z, Liu X B, Luo M Y. Primary trial report on screening
suitable varieties of the machinery-harvested middle season
rice -ratoon rice[J]. Seed World, 2014(9): 27-29
[J1. ,2013(12): 78-81
Liu X B, Liu Z Z, Huang Y R. Primary trial report on the

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

comparison of the new combinations of hybrid ratoon rices[J].
Bulletin of Agricultural Science and Technology, 2013(12):
78-81

S g ,
2013(8): 14
Cai G J. Screening of regenerative capacity of ratoon
high-quality rice under low stubble condition[J]. Fujian Ag-
ricultural Science and Technology, 2013(8): 1-4
. [J1.

,2013(5): 1-7
Zhang C C. Screening test to node regeneration capacity of
low-stubbles of hybrid rice stalks[J]. Fujian Agricultural Sci-
ence and Technology, 2013(5): 1-7
. [D].

,2010
Huang S M. Study on low pile ratooning rice cultivation
techniques[D]. Fuzhou: Fujian Agriculture and Forestry Uni-

versity, 2010

[J1. ,2013,31(2): 7-10

Liu Y T. Study on application method of bud fertilizer and in-
fluence on yield for  you 5928 as low stubble and machine
harvesting[J]. Fujian Science and Technology of Rice and
Wheat, 2013, 31(2): 7-10
. [J1. s
2013(4): 118-120
Liu Z Z. Analysis on the machinery-harvested technique of
ratoon rice at the first cropping season[J]. Bulletin of Agri-
cultural Science and Technology, 2013(4): 118-120

[J1. ,2013,29(36): 210-214
Yu D B, Zhang Y, Zhao Y J, et al. Nitrogen application technique
of ratoon rice with machine harvest in low cutting[J]. Chinese
Agricultural Science Bulletin, 2013, 29 (36): 210-214

[J1. ,2014(5): 13-15
Liu X B, Liu Z Z, Luo M Y. Primary trial report on machin-
ery-harvested stubble height of ratoon rice at the first crop-
ping season[J]. Fujian Agricultural Science and Technology,
2014(5): 13-15

[D]. : ,2012
Liu J. Physiological response in Perilla frutescens under
cadmium stress condition and evaluation of phytoremediation
potentials on soil cadmium pollution[D]. Fuzhou: Fujian Ag-

riculture and Forestry University, 2012

http://www.ecoagri.ac.cn




<<
  /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 600
  /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 600
  /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 <<
    /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


