B B/ O RN EBAEEBEARYRY
GO/ N - 4
Chinese Journal of Biotechnology November 25, 2013, 29(11): 1599-1606
http://journals.im.ac.cn/cjbcn ©2013 Chin J Biotech, All rights reserved

O R EERERBAERRRNEL

REM", Brm e AAY, ZAFEY, Ha pgR"

1 YRR, =R PEX A SR A RS, EIK 400715
2 PURIRSE Aednhlessgle, K 400715

BVEI, ZreBl, A, S LU AREAE M SR B AR R AL, AR TR, 2013, 29(11): 1599-1606.
Zhao XP, Luo KM, Zhou Y, et al. Establishment of high frequency regeneration via leaf explants of ‘Red Sun’ kiwifruit
(Actinidia chinensis). Chin J Biotech, 2013, 29(11): 1599—-1606.

M OE: o e BRRARERS T A SMEIK, A3SF AR, FP R IR A ARK R #ATHRAL,
HSTHMAAKRE, SRR, £ MS+3.0 mg/L BA+1.0 mg/L NAA &R T, REFFFEL100%, FHh
¥ 40K 18.67 AN/PT4E; £ MS+2.0 mg/L BA+1.0 mg/L NAA+0.1 mg/L GA; 3R, A FIA 100%, 1~6 RAZ
¥R A 0K 8.63; TAF A 1/2 MSH0.8 mg/L IBA 325 F32R 15d, REBHKRES 1/2 MS KT RN
BIRE TINS5 4, ARFL100%, EERZLH RAF; BARKEBHBHE| LIE A4k T, RE S, mEFE
96.94% . ARIRAELT Ll BN SRABBAKRL, ZRAFF AL ASE, BFES,
REFHEIBAKK, AREZARALL, H WM BBRWRE GO T A F L2 T Ask,

EEIR: et BRBEAML, cTh, RAEF, HARAEAE

Establishment of high frequency regeneration via leaf
explants of ‘Red Sun’ kiwifruit (Actinidia chinensis)

Xupeng Zhao?, Keming Luo*?, Yue Zhou™?, Xiuhua Wu'?, Li Yang:?, and Shaohu Tang™?

1 Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, Southwest China University,
Chongging 400715, China
2 School of Life Science, Southwest China University, Chongging 400715, China

Abstract: A high efficient in vitro regeneration protocol was developed from leaf explants of the female ‘Red Sun’
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kiwifruit (Actinidia chinensis) and the multiplication coefficient and rooting rate of adventitious buds were also optimized.
This method does not require formation of callus tissues which leads to somaclonal variations. The results show that the
adventitious buds developing directly from explants tissue were noticed after 30 d of culture. The maximum regeneration
frequency of adventitious buds is 100% and 18.67 shoots was observed in each leaf explants when MS medium was
supplemented with 3.0 mg/L BA+1.0 mg/L NAA. The optimal culture medium for bud multiplication is MS+2.0 mg/L
BA+1.0 mg/L NAA+0.1 mg/L GA; and the multiplication coefficient reached 8.63. On the rooting medium with 1/2
MS+0.8 mg/L IBA for 15 d, the adventitious plantlets were transferred into matrix perlite supplied with 1/2 MS liquid
medium for 15 d and the rooting rate reached 100%. 95 out of 98 plantlets (96.94%) survived acclimatization, producing
healthy plants in the greenhouse. Taken together, a highly efficient regeneration method via leaf explants of ‘Red Sun’
kiwifruit was successfully established. This protocol may be useful for micropropagation and genetic transformation studies
of ‘Red Sun’ kiwifruit.

Keywords: ‘Red Sun’ kiwiftuit (Actinidia chinensis), leaves, adventitious buds, plant regeneration
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Fig. 1 Plant regeneration from leaf of ‘Red Sun’ kiwifruit (Actinidia chinensis). (A) Adventitious buds directly
regenerated from leaves cultured in dark for 15 days. (B) Adventitious buds directly regenerated from leaves cultured in
dark for 30 days. (C) Adventitious buds directly regenerated from leaves cultured in light for 10 days. (D) Multiplication
of adventitious buds. (E) Rooting of adventitious buds. (F) One acclimatized plantlets after transplanting to the soil
condition for 30 days.
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Table 1 Effects of plant growth regulators on dedifferentiation of buds from leaves of ‘Red Sun’ kiwifruit

Media No. Plant growth No. of Explants No. of Induction rate of Average No. of
regulators (mg/L) explants buds formation adventitious buds buds per explant
inoculated (%)
Y BA 2.0 48 0 0 0
Y, BA 3.0 48 0 0 0
Y3 BA 4.0 48 0 0 0
Y, BA 2.0+NAA 0.5 48 40.33+2.52bc 84.03+5.24bc 9.33+1.53b
Ys BA 3.0+NAA 0.5 48 48.00+0.00a 100.00+0.00a 10.67+2.08b
Y BA 4.0+NAA 0.5 48 35.67+2.08d 74.31+4.34d 8.67+0.58b
Y, BA 2.0+NAA 1.0 48 43.33+1.53b 90.28+3.18b 13.00£2.00b
Ys BA 3.0+NAA 1.0 48 48.00+0.00a 100.00+0.00a 18.67+2.08a
Yo BA 4.0+NAA 1.0 48 39.00+2.65¢ 80.56+4.34cd 11.00+1.73b

http://journals.im.ac.cn/cjben



BIFRR & ‘O’ BRI ESNEEBERRNET 1603

F2 HEPEKATHTN LR’ BRRPEAREFIEER RN
Table 2 Effects of plant growth regulators on multiplication of adventitious buds of ‘Red Sun’ kiwifruit

Media Plant growth regulators Multiplied rate Propagation coefficients in clonal generations /Times

Average

No. (mg/L) (%) 1 %) 4 5 6 multiplied times
Z, BA1.0+NAA 0.5+GA30.1 87.50+3.61b 5.2 5.1 4.5 5.0 4.2 4.6 4.77+0.39¢
Z, BA2.0+NAA 0.5+GA3;0.1 91.67+2.08b 4.8 4.6 4.7 4.0 3.5 3.8 4.23£0.54c
Z3; BA3.0+NAA 0.5+GA3;0.1 100.00+0.00a 4.3 3.2 3.4 3.3 3.5 3.0 3.45+0.45d
Zs BA1.0+NAA 1.0+GA50.1 100.00+0.00a 5.4 5.0 5.2 4.7 4.3 4.0 4.77+0.54c
Zs BA2.0+NAA 1.0+GA30.1 100.00+0.00a 9.0 9.1 9.0 8.5 8.0 8.2 8.63+0.47a
Zs BA3.0+NAA 1.0+GA3;0.1 100.00+0.00a 6.9 7.1 6.4 5.8 5.5 5.0 6.12+0.82b
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Table 3 Effects of IBA concentration on rooting of adventitious buds of ‘Red Sun’ kiwifruit

Media No. IBA (mg/L) ino]?:zilaste d Rooting buds ROOt(i;ﬁ rate Root No. Roo(tcLE;I;gth
Gy 0 48 32.33+2.52b 67.36+5.24b 1.33+0.58d 1.13+0.06d
G, 0.4 48 46.33+0.58a 96.53+1.20a 3.00+1.00cd 1.43£0.15¢
G, 0.6 48 48.00+0.00a 100.00+0.00a 5.33+0.58b 2.87+£0.21b
G; 0.8 48 48.00+0.00a 100.00+0.00a 7.67+1.15a 3.63+0.15a
Gy 1.0 48 48.00+0.00a 100.00+£0.00a 5.67+1.53b 3.03+0.21b
Gs 1.2 48 46.00+1.00a 95.83+2.08 a 4.00+1.00bc 2.90+0.10b

cjb@im.ac.cn



1604 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech November 25,2013 Vol.29 No.11

T E A SRR A B F AR AR GE R,
FEAE AR AT 0 B0 R BUBARSE ) B, — 2
ZEEFAIACH L 2R R 2R > .
ERRERE CZIPR 60 d HiZERHN 99.33%, HZF
ok 52 A mEglY, iR 9527 40 d HZER
FH ZEE0 9K 87.5% F1 4.2 AL SE R Bk
30~60 d 4351 80%~100% il 1.2~15 L2123,
R 42 d 4351k 76.399% F1 5.33 AN,
T ABRAER 98 d 43 B 68.79% F1 10 A4 B
BEERE 40~50 d 435108 58%~93.3% Fll 3.5~5.8
ANES200 RSt ik R A S SE ZE A T 4R A
FAMESY, A RGN AR B RCR A E .
W R A EZF R B IR 2 R 8 o0 PR
B, BT T 1% (30~35d) 4kf0HE 3, HE
FRBUEAR. 0 CLLPHT (35 d) ERHAKA
4501 fR4 952 (30 d) K 4.7617; = BAE
AR, W 30d CL0PH RS 759%1,
R4 95-2 09 86.67% ", HAbBRBEBE (30 d) A
AR, WSEpRRBE R 60% " A Bk,
USSR SN Y S 72 N | IO e O 7 R
1009 20222427 B R Bos, B iRiE AR E
MR ERRAR, AN KL, Fbb i i
oA o s A, ORI A K . U2
AT E BRI 8D, B R IR
BAL. 4 FERERCE SRR IR A IR
B 10 d G R K 94.67 %M, BRI L IR 5
M3 ARG RN 90% 2, Rt AR
YRS Ak 21 H i) = 3 2 R P20 s R

FEARIG P, R AR AN 2 I IR R
o MS+3.0 mg/L BA+1.0 mg/LNAA, 5 40 d
Kige, HZERIK 100% , 1 2E50K 18.67 A~/ 4%
N GE ZF G B 0 e AR R 3R 358 MS+2.0 mg/L

http://journals.im.ac.cn/cjben

BA+1.0 mg/L NAA+0.1 mg/L GAs, 7E 30 d 194k
AW, 1~6 - 50 REGE 8.63; AEZF
HE MR ARG IR LN 1/2 MS+0.8 mg/L IBA, 7EI
BEFRIEPIES 1S dJE, HAMRSEE 100%, &
15 d AHEAREETR, MARKLIK; AR E e
] B SR ek P A K 30 d IR, TG R IE 96.94% .
AR IS Bt M e T SO R B B SRR I A
FLHE AR TR O AR — S ), g T 4L
R BRAEBER I R = R AR R R, W A
R stk s v 0 T Ak A 7 s 2R I T
PRt RO HOR P&

REFERENCES

[1] Wang KQ, Zhou JF, Wang XB. Cultivation and
management of Red Sun kiwifruit. Shanxi Forest
Sci Technol, 2010, (5): 68—71 (in Chinese).
TESEoR, JA A, FEbere. 2L FRARIGBE i R 8
SR BRPEAOLRE, 2010, (5): 68-71.

[2] Zou Y, Huang M, Hou RT, et al. Analysis on
inter-simple sequence repeats in 14 Actinidia
varieties. J] Southwest China Normal Univ: Natl
Sci Ed, 2008, 33(1): 111-115 (in Chinese).
AR, EHL RATY, SF. ISSR AR icH AR TERK
Motk 3t A% A 5 b iz . P R S R AR
F AR AL, 2008, 33(1): 111-115.

[3] Han SM, Zhou SX, Song MZ, et al. Market status
and the development strategy of kiwifruit
industry of China. Heilongjiang Agril Sci, 2011,
(2): 101-106 (in Chinese).

LR, AR, K2, % BRs b pT
PR SR JEXT . BT R, 2011, (2):
101-106.

[4] Yang XC, Wang BC, Ye ZY, et al. Tissue
culture and rapid propagation of Actinidia
chinensis. J Chongqing Univ: Natl Sci Ed, 2002,
25(6): 75—77 (in Chinese).

BN, EARw, M, S AR RRE Bk
S AU I B LS AR B B A . R R E A A



BIFRR & ‘O’ BRI ESNEEBERRNET 1605

(3]

(6]

(7]

(8]

(9]

[10]

[11]

FAR BRI, 2002, 25(6): 75-77.

Liu CC, Chen ZX, Gong XQ, et al. Studies on
optimization of the conditions for in vitro culture
and plantlet regeneration of Actinidia chinensis
cv. Jin Fu. J Southwest China Normal Univ: Natl
Sci Ed, 2007, 32(5): 124—128 (in Chinese).
XIKAR, PREEHE, SRETF, 45, &R Abkes ik
Bige SAEAR R UL AL SE. TR IS KA
W AARBLEIR, 2007, 32(5): 124-128.

Mi HB, Zhang H, Liu B. Main technologies of
pest management on Shaanxi organic kiwi
production. Acad Period Farm Products Proc,
2007, (3): 85—87 (in Chinese).

KEM, SRk, K. BETE A A LR Bk AR
TR AR YA BRI T T,
2007, (3): 85-87.

Liu ZD, Li Y. Several problems in kiwifruit
production. Northwest Horticulture (Fruits), 2011,
(4): 5—6 (in Chinese).

X, B BRAERR A T T A AE 1 JLA [ L
PEAERd 2 CRH), 2011, (4): 5-6.

Yan JL, Zhang Y, Xing M, et al. Studies on rapid
Actinidia
chinensis var. rufopulpa. J Huazhong Agril Uniyv,
2008, 27(1): 101-104 (in Chinese).

JRREE, SR, MM, S 20 R B A bR
FIHBARMIE. e AL KA E R, 2008, 27(1):
101-104.

Zhang JE, Liu JH, Deng XX. Genetic variation of
Citrus calli revealed by the ploidy analyser. Acta
Genetica Sin, 2003, 30(2): 169—174 (in Chinese).
SRR, XUAkLr, XET5HT. SR A A A%
E MG AL ARG 28 S AL 274k, 2003,
30(2): 169—-174.

Ibrahim R, Debergh PC. Factors controlling high
efficiency adventitious bud formation and plant

micro-propagation  technique  of

regeneration from in vitro leaf explants of roses
(Rosa hybrida L.). Sci Horticul, 2001, 88: 41-57.
Fu ZH, Li HL, Li Q, et al. Callus induction and
plantlet regeneration from the immature embryo
of Actinidia arguta var. purpurea. J] Wuhan Bot
Res, 2004, 22(5): 459—462 (in Chinese).

[12]

[14]

[15]

[16]

[17]

[18]

G E, Aubdk, 2B, %%
5 4 235 5 K e vk 2
2004, 22(5): 459-462.
Akbas F, Isikalan C, Namli S. Callus induction
and plant regeneration from different explants of
Actinidia deliciosa. Appl Biochem Biotechnol,
2009, 158(2): 470—475.

Kim M, Kim S C, Moon D Y, et al. Rapid Shoot
propagation
kiwifruit (Actinidia deliciosa cv. ‘Hayward’). J
Plant Biol, 2007, 50(6): 681—686.

Long QJ, Wu Y]J, Xie M. Tissue culture and rapid

micro-propagation from leaves and stems of

SRR DI
DU 22 BT 5T,

from micro-cross sections of

kiwifruit (Actinidia chinensis cv. Hongyang).
Acta Agri Zhejiangensis, 2010, 22(4): 429-432
(in Chinese).

BERTE, SRAEA, WG, LI BRmsk A
i 2 ZEB I UG SRR B R WA 2 4R,
2010, 22(4): 429-432.

Shang XL, Ma CH, Feng JC, et al. Establishment
of regeneration system from leaves of Actinidia
chinensis. Acta Agri Jingxi, 2010, 22(4): 5052
(in Chinese).

R, hEA, W, 5F. P ARRRERk T
PR RS, TLP R AR, 2010, 22( 4):
50-52.

Cao Y, Niimi Y, Hu SL. Meropenem as an
alternative antibiotic agent for suppression of
Agrobacterium in genetic transformation of
Orchid. Agri Sci China, 2006, 5(11): 839—-846.

Wu YQ, Cheng HH, Li YS, et al. Effects of
antibiotics on in vitro leaves regeneration of
apple. J Hebei Agri Sci, 2012, 16(2): 55-58 (in
Chinese).

RMEE, BAMAR, FEA, F. HAERIER
SR R AR RS2 . RO 2R, 2012,
16(2): 55-58.

Chen H, Li P, Liu J, et al. Establishment and
optimization of the regeneration system for
common dandelion (Taraxacum officinale Weber).
Chin J Biotech, 2005, 21(2): 244-249 (in
Chinese).

cjb@im.ac.cn



1606 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech November 25, 2013

Vol.29 No.l11

[19]

[20]

[21]

[22]

[23]

Brde, 227, Xdh, . 25l A0 AR R 1y i
SEAAR. A TR, 2005, 21(2): 244-249.
Fan JF, Li L, Han YF, et al. Establishment of leaf
regeneration system in Kiwifruit (Qinmei). Acta
Bot Boreali-Occidentalia Sin, 2002, 22(4):
907-912 (in Chinese).

PR, 2R, WL, S BRI A i

FERAE Ry E . VEALRYI AR, 2002, 22(4):

907-912.

Bi JH, Liu YL, Syed Asghar.
organogenesis and plant regeneration from leaf
explants of Actinidia latifolia. J Fruit Sci, 2005,
22(4): 405408 (in Chinese).

EedAe, Xk ST, Syed Asghar. R R RE
Fr A B A M AR A R S, 2005,
22(4): 405—408.

Tian N, Xu ZQ, He JG. Establishment of high
frequency and direct regeneration system of
kiwifruit (Actinidia deliciosa Qinmei). J Wuhan
Bot Res, 2007, 25(1): 79—83 (in Chinese).

W, 78, A7 M. R Bk s At B4 15 2E
R By DU Y 2= BT, 2007, 25(1):
79-83.

Prado MJ, Gonzalez MV, Romo S,

Adventitious plant regeneration on leaf explants

In vitro

et al.

from adult male kiwifruit and AFLP analysis of
genetic variation. Plant Cell Tiss Organ Cult,
2007, 88: 1-10.

Zhou LY, Qin HM, Lai XY, et al. Establishment

http://journals.im.ac.cn/cjben

[24]

[25]

[26]

[27]

of regeneration system of kiwifruit seedlings.
Guihaia, 2009, 29(4): 514-517 (in Chinese).
JAReHe, ZRAEHT, MSER, SF. Rk LA R
AR RS, TR Y, 2009, 29(4):
514-517.

Lan DW, Liu YL, Yuan TL. Organogenesis,
somatic embryogenesis and plantlet regeneration
from leaf explants of Actinidia kolomikta cultured
in vitro. J Fruit Sci, 2007, 24(2): 218-222 (in
Chinese).

2R, XGRS, B AR AR AR R
KR SR A E R MR S MR A R
RE2E3R, 2007, 24(2): 218-222.

Sugawara F, Yamamoto N, Tanaka O. Plant
regeneration in in vitro culture of leaf, stem and
petiole segments of Actinidia polygama Miq.
Plant Tissue Cul Lett, 1994, 11(1): 14—18.
Takahashi W, Sugawara F, Yamamoto N, et al.
Plant regeneration in Actinidia polygama Migq. by
leaf, stem, and petiole culture with zeatin, and
from stem-derived calli on low-sucrose medium.
J Forestry Res, 2004, 9(1): 85—88.

Liu YL, Lan DW, Bi JH, et al. Organ formation
and plant regeneration in vitro of Actinidia
polygama. J Fruit Sci, 2005, 22(3): 220-223 (in
Chinese).

XS, 22K A, R, . HABRBERALIS
i ge b i A BB RS A bR A R A
2005, 22(3): 220—223.

(AT A7)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks true
      /AddColorBars true
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


