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Temperature-dependent Fecundity of Summer Generation Adults of
Unaspis yanonensis (Hemiptera: Diaspididae)

Su Bin Kim, Yong Seok Jang and Dong-Soon Kim'*
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ABSTRACT: The fecundity of summer generation adults of arrowhead scale, Unaspis yanonensis (Kuwana) (Hemiptera: Diaspididae),
was examined at constant temperatures. The total fecundity increased up to 29°C and declined thereafter. Total fecundity reached a
maximum of 254.5 eggs (crawlers) per female at 29°C. Females showed periodic oviposition activity but the pattern differed with
temperature. Three or more oviposition cycles were occurred at 25 and 29C . At the other temperatures, the 2nd oviposition cycle was
reduced or obscure. And oviposition cycle after the 2nd cycle was not obvious at low or high temperatures. The fecundity of the 1st cycle
was significantly different according to temperature, showing higher fecundity at 25 and 29 C . Fecundity after 1st cycle at 13, 17 and
21°C were lower than at 25 and 29°C .. The sex ratios of hatched nymphs in terms of female : male in 13, 17, 25, 29 and 33°C were 1:
0.48,1:4.79,1:2.48,1:1.85and 1 : 0.56, respectively.
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SR Y] Unaspis yanonensis (Kuwana) (Hemiptera: 1923; Blackburn and Miller, 1984; Kim et al., 2000).
Diaspididacyis 5%, 554, QRS E@T oplok Mool 7 SRR A B, i, e ojeld Qurhoz o
29] 293} 3= 0 & A A QJthBlackburn and Miller, 1984; Hof| 2~4At) A3t Murakami, 1970; Blackburn and
Ohkubo, 1980). 0] 352 7H=5 Al Eof 2HAlshH 9], &7] 1 Miller, 1984; Song et al., 1990; Adachi and Korenaga, 1991;
P39 5 ABAS) BE RS Aslee e 484 EPPO, 2004). nhXeh Al FEA A, 4857] 7he
77 AR EAY U AA7L el 7] gt (Kuwana, A 7120 24C o A& == 9 UrEhd 4= Lo H(Kuwana,

1923; Davis et al, 2005), A|FA| ol A= LHFA S 2 242
o] Skl 7kS 34T ool U] = FTkKim et
*Corresponding author: dongsoonkim@jejunu.ac.kr

al., 2007).
Received November 2 2012; Revised January 17 2013 ) . )
Accepted January 24 2013 T159 Al Aol A Sz Y| 9 wjsl= 12 A4

The Korean Society of Applied Entomology (KSAE) retains the exclusive copyright to reproduce and distribute for all KSAE publications.
The journal follows an open access policy.




okom, vt vl o = Ik A o A7 HE HE /LS
CKim etal., 2000). SFAI5F 212 671 Aol 3 23k AefA
Z o] F7tetol whe} sz e o] WAo] Srfsto] wslzt
-2 3L Qlek 53] Aloll= sz o] B abA ] H A
o] A4 &F7] wioll(Kim et al., 2007) “s-F& A2E31A] ¢
< Tl A= o] Aekd 9217} =thKim et al., 2000).

shapzkA e 8 29l el l(ovovivipary) 2501, oF
& iso] A o] ek w7hA] Al ol A wEe Qlar, U
0] o] AP EH o AYAibo] AAH o' FHE I} 4b
= AIARE 2ol = thA] o] FAd%7] AlARItK Takezawa and
Aihara, 1962). o|23t JaFo 2 PRI F-E FolAel 714
A4S B Qlthal 619t Takezawa and Aihara, 1962; Kim
etal.,2008; Kim et al., 2010a). = SIZHzH | L=olA-2 4]
T 2224 C)ol| A Hdff 43]¢] At 275 Zh=CK(Kim et al,,
2008). o] Eolgtalks7 = Aol A= 21| 9] oF %
A7) 2 UERd Tt Murakami, 1970; Adachi and Korenaga,
1991; Kim et al., 2007). < 3 A AFd71= A WA oF5 24y
712 FoelA] e, vl 2712 A4S EE e
A2k Q1S ARE] PAXAL Sdslol WA o
2712 ek,

AR 04 2R B 5 RS Slato] 718H
shet AAlE S 5= Sl A=A A 71 A F-R-A
= SR e o) s tA of| wheh g a v F ok A veRd
CHKim et al., 2010b). SRZH2 e 72 do] JP=H 5
of et 24215 B/d5H(Seo et al., 2008), o] w} 7] A f-A]
T2 IS oAl A A adY ASanE =
ti2tstr] fieliAl= 217 B/ 7] A ol ofF7]ol 47]
A7t B2 o). wpeha] SRR 2} Al o] T EE
ofsfistaL o 2ol 28 a7} ek

A G| SRR Y| YEAd 50 ol whE AREAdS
H 1% S H(Kim and Bang, 2008), ©}2] AJ<&-7] oJE544%(1
Aleh /3% 8] Abetol] thgh b= Al 8] s vt ik ffofA]
71Eq5ol shzA e = Boldt Al d S Hol 7] ol
54 oo WAPE= olslistr| HsliA= o5/d 5ol izt
/4 2} ofaj7} il-¢- -5ttt whehA] 2 At A= AN
270A o F AFY itdrE AL 1 EAS 1L

o,

d

o>

1

]_

lo >
oo T
rfo

I

it
ol
2

T2 2
201041 8 A A 597144 9] 22 ol A 8
Az R LA 9 A o) Akt gl 4E e s

30 Korean J. Appl. Entomol. 52(1): 29~33 (2013)

ek AT 7 ¢l Ad o] 1vhe] 23] =5 Cork borer(0 9
mm, LCB12, LKlabkorea)& o]-&35fo] 28t} 1 oh2 1=
ARE-87)(0 100 mm, H 40 mm)o]] =5 222 Qs AH2|(L 50
* W50 x H 10 mm)E 53L ThA] 2L 9]0l 57 S mm 2] 241 &7
WS g2 el Q) 2715 SR ARS8V B 3% 161t
(% 27F1671)7F So7He S a FohqlaL, 2F 2= 44 50] 32
a2 A 2] =5 3k Wl 271 o] ARS-8-71E v x| sto] &
£(13.0,17.0,21.0,25.0,29.0,33.0+ 0.5C, 16L : 8D, RH 40~
60%) Z71o A ARSSF3ATE

FAb= B2 o] 8-5ho] 208 Y &joflA 2 1HA 0=
skoch A Ad ol ZA] ol Q= AR Ao WS
= U7 wfitol] oFA O 2K E HETH oF5crawlers)
At YeR a1 A AR E upx)et 2kl 7i2)
ro 2 FHshlet. wheha] AP 7I7E Bl ARk 7

lo & >
> e >
[ e

it

S~

>,
(O
N

il

(NI
fo ¢

r N
>
1
D
52
}%
24
5
-N
N
i)
2
=S
>
il
=
El
(¢}
N
4
EL
2

AR 42olA] ) el FA1 718 AR Shof 3w,
iz, 12w o] AR 19 & 8 Belsto] 3
AR BAMRH(ANOVAYS ISkl 42142 24519
v Bk vl Tukey HH2 H3HILKSAS Institute,
1999).

A 57 ek SRz A A 5] 2o
£ Alk7|1k} AYe7 ] Alekd s Fig. 19} Table 17} 21T,
A2 %21 Hel T 3 uA ARk 24k o] 5 327
[ox]
=

O 2 BE 9l 2zto] Fufjsto] Abek 7] Bl AFeko] Z2A;

A7 o & At 13Cof|A 46.52 2|9l o, 29TCoflA
25452 WOk, o] uet EAH 0.2 §ols R o
UERGIU(F =27.24; df=4, 82; P<0.001) A7 7He 2% of uf
2h-q-2J5HA] Z}ol 7} ARNTHEF = 6.93; df=4, 82; P<0.001) (Table 1).

A T2 TV A Bl =dl(Fig. 1), 25Tt
29T ol A= #oji= 4740 (peak)o] bk, hAgE33 Col
A e o] o] Uiehetar, T w2 Hebaste
ch A= FollA A o 4221 13CeF17Co A= &
o] FEE|A) 9Fa1 FH A Lehtet.

Sk 8| o5 459 At Al 25kof w)
2} F2J5HA ZFo)7} QIRIT) (Table 1: F = 47.79; df = 4, 82;
P<0.001 in 1st cycle, F=16.23; df =4, 80; P<0.001 in 2nd cycle,
F=4.71;df=3,36 P<0.01 in remainder cycle). A HHA| AgtE



15 4
12 A
9 4
GA

15 -
124 17°C
gA
6A

7 osc
12 4
9 -
6
3

0
15

12
9
6
3
0

13°C

29°C

The number of crawlers per female

12 1, 33°C

o w o ©

0 15 30 45 60 75 90 105 120
Days after first crawler observation

Fig. 1. Daily frequency distribution of the oviposition activity
(crawler production) of summer generation adults of U. yanonensis
females at various constant temperatures.
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Table 1. Oviposition period (days) and fecundity (Mean # SE) of summer generation adults of U. yanonensisfemales and its distribution

according to oviposition cycle at various constant temperatures

Fecundity per female (crawlers)

No. of crawlers per oviposition cycle

Temperature Oviposition :
(©) ! period Female Male Total Ist cycle 2nd cycle Remainder
cycles

13 8 33.9+3.25b" 31.5+£925ab 15.0+£6.38b 46.5+7.47b 30.5+7.51d 183+1.44b 0.0+ 0.00
17 17 319+£342b 122+427b 58.4+10.48b 70.5+9.56b 37.0+3.85d 31.4+6.31b 16.5+4.65ab
21 26 - - - - 85.9 + 6.28¢ - -
25 21 40.8+3.23ab 62.6+13.93a 155.4+19.84a 218.0+17.56a 1162+6.78ab 72.6+8.37a 68.8+14.98a
29 22 53.1+531la 89.3+14.19a 165.2+26.38a 254.5+21.66a 123.2+570a 92.5+9.65a 60.6+14.19a
33 19 29.0+1.46b 82.0+11.59a 46.2+12.54b 128.1+7.85b 98.0+4.89bc 26.9+4.87b 7.6+ 1.64b

? Means with same letters in a column are not significantly different by Tukey test at A= 0.05.

® No data available.

Fecundity of 1st Generation of U. yanonensis 31



BAEE 13C o[Ah0) AL Lol A] AR A0 o WE 3
oL w s e, ATk i Q170 0T o) ito A2 © 13T
S} 17Coll 4 3 A A7t oI5 243t ol U

K30) 3 i) Akl M 2} 32 2710] uje} 2 o]} o]
2] 9}k Kim and Kim(2013) 9] 2 194 tha ), Y5420
A ol2fgt A7t Uehd 21 A dE dsel Sol717] Aol of
] GRA 27 FAE 0] 91917] WlE o2 X elt) (Takezawa

and Uchida, 1969). & Aol 4] 3-2-4]2] 3 of5-0] A& 2
g Wj742) 9] 7|17 7Y o[ &2 Z A kot AR M 7R

243 Y of] thoFel HhSATE O] &H& &4 5}l Q) =(Takezawa
and Aihara, 1962) M7 HE o] E
o}4] mlet QHEo] A4£:0] GaEo R w0l Ao, olAE gk
Ao A7FE 4 Stk ol o BAFS UEA
3] Ao Wido] Eojtg Sfu)shz A= Kol AR A
&5 77k dasit

g]./ﬂ—ﬁ]-x]t"]a-ﬂ 01—74 /\'] i,g. X%ﬁ:] 7(—] o] L/PEH/%'] /‘ll-x?/_]—
QltH(Takezawa and Aihara, 1962). Kim et al.(2008)-> S}4t
1eo] 5o 24 Coll 4 Al 5k 2l 43]0] 41k 57
F7)4 AR S-S btk Rrstole) Hagol
o 3 wiE o] A7) A3 g, o]2h e 7]
TN E FLsHA vebg e, ofz|eh A4
welo) el Ak 53 el whe U A
F7) 9 vl o] Holof et 2 E = He Al

o_>L

[e]
=%

2y
e

T+

N
rr
l‘
o

j%'>~_ll
ey T
N O
N

B

2

b o o & X o N H
! " A
)

rf r_a
e -

i
1t

choRet SmolA] BHZA e o] B 450 Al
0.2 Mash A0 2 SHIZH e g
skl 851 o] 88 4= lom, 35 A
She 72482 o] Zlhgch

[m
o,
o

|
It
o 1

o
=
H
ot

tlo
oo
oz

Acknowledgments

This study was carried out with the partial support of the
Agenda Project (PJ0073952011; PJ007395), RDA, Republic of
Korea (2010-2012).

Literature Cited

Adachi, I., Korenaga, R., 1991. Fertility schedules of Unaspis yano-
nensis (Hemiptera: Diaspididae) in relation to daily temperature.
Res. Pop. Ecol. 33, 57-68.

Blackburn, V.L., Miller, D.R., 1984. Pests not known to occur in the
United States or of limited distribution, No. 45: Arrowhead scale.
US Department of Agriculture, Animal and Plant Health Inspection

32 Korean J. Appl. Entomol. 52(1): 29~33 (2013)

Service, Beltsville, MD. 14 pp.

Davis, E.E., French, S., Venette, R.C., 2005. Arrowhead scale,
Unaspis yanonensis (Kuwana) (Hemiptera: Diaspididae). CAPS
PRA: Mini-risk assessment, Unite States. 30 pp.

EPPO, 2004. Citrus: Good plant protection practice. EPPO Bulletin
34, 43-56.

Kim, D.H., Kwon, H.M., Kim, K.S., 2000. Current status of the oc-
currence of the insect pests in the citrus orchard in Cheju Island.
Korean J. Appl. Entomol. 39, 276-274.

Kim, D.S., Seo, Y.D., Choi, K.S., 2007. Seasonal development and
population fluctuations of arrowhead scale, Unaspis yanonensis
(Homoptera: Diaspididae) in citrus orchards in Jeju, Korea. J.
Asia-Pacific Entomol. 10, 363-367.

Kim, D.S., Seo, Y.D., Lee, J.H., 2008. Post-diapause development
and multimodal oviposition activity of arrowhead scale, Unaspis
yanonensis (Homoptera: Diaspididae) and its modeling. Appl.
Ent. Zool. 43, 553-562.

Kim, D.S., Bang, C.S., 2008. Development of IPM technology for
environmental-friendly managed citrus orchards. Final Research
Report of Site Joint Cooperating Agricultural Research-promot-
ing Project, RDA, Suwon. Publication No.: 11-1390000-002050-01.
136 pp.

Kim, D.S., Choi, K.S., Lee, J.H., 2010a. A multi-Gaussian model
for predicting the crawler occurrence of Unaspis yanonensis
(Homoptera: Diaspididae) in citrus orchards. Entomol. Exp. Appl.
137, 93-101.

Kim, D.S., Seo, Y.D., Choi, K.S., 2010b. The effects of petroleum
oil and lime sulfur on the mortality of Unaspis yanonensis and
Aculops pelekassi in the laboratory. J. Asia-Pacific Entomol. 13,
283-288.

Kim, S.B., Kim, D.S., 2013. Temperature-dependent fecundity of
overwintered Unaspis yanonensis (Hemiptera: Diaspididae) and
use of degree-days for the prediction of first crawler. Crop Prot.
43, 60-64.

Korenaga, R., Sakagami, Y., 1978. Relationship between body
length and number of ovarian eggs of female adult of the arrow-
head scale, Unaspis yanonensis. Bull. Hort. Res. Sta. B 5, 91-98.

Kuwana, 1., 1923. Descriptions and biology of new or little known
coccids from Japan. Dep. Agric. Commerce, Imper. Plant Quar.
Stn. Bull. 3, 1-67.

Murakami, Y., 1970. A review of biology and ecology of Diaspine
scales in Japan (Homoptera: Coccoidea). Mushi 43, 65-114.

Ohkubo, N., 1980. Ecology and control of the arrowhead scale,
Unaspis yanonensis Kuwana. Rev. Plant Prot. Res. 13, 1-11.

Okudai, S., Korenaga, R., Sakagami, Y., 1975. Effect of temper-
ature on the ovarian development of the arrowhead scale, Unaspis
yanonensis Kuwana, in the late hibernating period. Bull. Fruit Tree
Res. Stn. B2, 97-106.

SAS Institute, 1999. SAS OnlineDoc, version 8. SAS Institute,
Cary, NC.



Seo, Y.D., Kim, S.C., Park, S.L., Choi, K.S., Kim, D.S., 2008.
Morphological and behavioral comparison between males and fe-
males of arrowhead scale, Unaspis yanonensis(Homoptera: Diaspididae)
on citrus leaves. J. Subtropical Agri. Biotech. 24, 43-47.

Song, S., Huang, B., Huang, M., 1990. On the population dynamics
and integrated control of arrowhead scale. Acta Phytophylactica
Sinica 17, 233-236.

Takezawa, H., Aihara, J., 1962. On the type of appearence of the ar-
rowhead scale larva in the first generation, with special reference
to reason why two peaks appear. Jpn. J. Appl. Entomol. Zool. 6,

208-215.
Takezawa, H., Uchida, M., 1969. Relationship between the ovaries

development and the appearance of nymphs in arrowhead scale,
with special reference to its application to forecasting. Jpn. J.
Appl. Entomol. Zool. 13, 31-39.

Fecundity of 1st Generation of U. yanonensis

33




<<
  /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


