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Effects of Spring—sown Rye Living Mulch on Weed Suppression and
Soybean Production
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ABSTRACT Establishment of mechanized soybean L QU= Zo W BB O £0lo) o]&slal QJA|FF 5=~Q 2}
production system without herbicide is required for organic L A S 58] uio 23k FT& o)A oA
soylgean Il)rod.uction. hin r.eclen.tl.1 Eff::)cts of mechanized o3 A 2 9l FAE Zk2L o] Zasith 2L A
soybean planting with partial tillage between growing rye SAMOoE tEk ALY OEiAl wxyEgo] HE
living mulch, which was sown in April or early May, on e EEL(:H oo ;i} kil 1:”A°;LL ;jA Tﬁ:ﬂ
weed suppression, soybean early growth and yield were et 7]7311% A= Sl EH'FFEE_ dakot= Zlo] a-=al
investigated with different rye sowing dates and locations =, 28y F Akl A= AlzAY] ARgol FA1E o 3
in 2007 and 2008, respectively. Effect of rye living mulch 7] "Zoll A4 3 Au|Go2 A2AE AL - U=
on weed suppression at 40~50 days after soybean planting 7|&9] 7idto] Bkt HQsich A z2A glo %’—% AYAFsk
was high as much as 70~90% regardless of rye sowing 22 Q) &Rl olgA 2 W HYu|ko) o5t A2A|A vt
dates. In particular, a strong suppression effect on the o] QA|uF e w AAR]Lo] Wol A8 Eo] Aufwz]
occurrence and growth of Echinochloa crus-galli which o =l
S Slsl= 0 by Ae) H 7].
occupied 60~80% of total weed biomass was observed. io—'t_ﬂof‘; jcﬂﬂi = —”’: Mt :;oﬂ ]oﬁj Eiﬂ
o £t =
Rye living mulch sown on April 9, of which biomass was o SEE wol Eetel o) HREAIE AR W
more than that sown on April 27, inhibited soybean early o ZH& &TAIZIA il AlzA| glo] =5 JAL =+
growth severely and reduced soybean grain yield in 2007. Q1 31(Ateh and Doll, 1996; Thelen et al., 2004; ©] 5 2008;
However, soybean grain yield was not reduced despite S+, 2009), SWo| EoFS 1]E3Fle] 7899 T97|0
suppression of early growth of soybean plant by living EOFO AL ul7|Els _(,)_01 A §9E 2r4Hoz s|ogst &
m}llch sown (.luring fron? late April to. early May compareg o)t} E3) ol2jat FEupS 7 Aslebd AzaA vy
with conventional planting. Rye sowing before late April . SpELA e Balx T
was not proper considering tendency of weed occurrence )it s = /\o} [T A pella FEEls
=] /\
in spring because of unfavorable changes in weed AAIBH iAo A Aol Vs AT
suppression, early growth and grain yield of soybean Ao = 2k F Aol F2AAE et HE
according to amount of living mulch. z] o] 87|&2A Hael Fo BATE A4 U 7AS A
N o . ustel mgska QRu(hE 5, 2008), SfelAE B
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Fig. 1. (A) : Soybean planting with partial tillage (25 cm) between growing rye living mulch, (B)

rye living mulch rows (left).
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Table 1. Dry weight of rye plant at 0 and 53 days after planting (DAP) of soybean in 2007.

Dry weight of rye plant

Rye sowing time 0 DAP' 3 DAD Spike number (53 DAP)
--------- g ¢ p— No. m”
April 9 139 224
April 27 75 206
LSD(0.05) - ns

t ..
One replication was measured.
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Table 2. Changes of dry weight of weeds at 53 days after planting (DAP) of soybean in 2007.

Dry weight of weeds at 53 DAP

Rye sowing time

Ec’ Dc Aa Po (@] Others Total
g m®
April 9 16 6 1 0 1 24
April 27 29 0 0 2 2 3 37
Con.-Her." 8 1 1 2 15
Con.-No her. 186 1 3 21 0 0 211
LSD(0.05) 63 ns ns 9 ns ns 58

"Con.-Her. : Conventional soybean planting with herbicide,
Con.-No her. : Conventional soybean planting without herbicide

*Ec : Echinochloa crus-galli, Po : Portulaca oleracea
Dc : Digitaria ciliaris, Cal : Chenopodium album
Cam : Cyperus amuricus, Aa : Acalypha australis
Cj : Calystegia japonica, Ph : Polygonum hydropiper

Table 3. Changes of dry weight of weed at soybean maturity under no weed control condition in 2007.

Dry weight of weeds at maturity of soybean

Rye sowing time T
Ec Dc Aa Cam Ph Others Total
g m”

April 9 46 30 12 1 3 0 91
April 27 101 1 0 0 1 0 103
Con.-Her." 19 0 0 0 0 21

Con.-No her. 431 5 4 0 19 0 459
LSD(0.05) 227 ns 11 4 ns 6 209

" ¥ are the same with Table 2.

49 27 wEE 2R WX o] o5t 1] Fx A Table 4. Changes of dry weight of soybean plant at 53 days
7} AA ] ol (85-92%) AA 20| v Zhal gf)tg; planting(DAP) of soybean and at maturity in
F2 o] A o] o AL & 4 Ytk T 9 ' .
3 woeh Alge e AWUAS HROA HIE  p i e DIy weisht of soybean plant
Sgkeh. ey Ee] g w, Aol B AR BYF 7 53 DAP Maturity
2

aadols sdupgrlof] ot Aol . T g m

AU AHoIA Y B £ ARAEFS HU(E 3) April 9 78 447
Vg ABFO| WY 2FL W ACHARTAY 94%) April 27 108 533
F90] 49 99 e W 49 279 ufE1o] u ARRS Con.-No her. 188 615
247k 463} 101 g m? 2 @3 o] LA 2A 7] 431 g m” R LSD(©.05) 36 127
t} A 3] Ao (F2AA T} 89%, 77%) I otE = "Weed control after 53 DAP.
S3AA 2R RELAL] AeFe] £ 7] AL HE A
2 o 4 ggick of W) EgawE F2 ad yuEae] W WEAL FEE oFett awt 2 wE 29
ofat 39 gao] Yat AOE btk SENME B 2/14% oA FEE AHE 4). 1F F 539 A2 39
WEAHERY 49 9% 5 L 49 279 TS B AKFARHS HEl 5 4999 1F @ 5 49 279
AZATZEY] Rzuraare] Aol Hol x| grgke. S}E07} 247 PA-FAZAT 188 g m O] 41%(78 g m),
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Table 5. Changes of soybean grain yield in 2007.

Table 6. Dry weight of rye plant at planting and 40 days after
planting (DAP) of soybean in 2008.

Rye sowing Soybean grain yield
time Weed control* No weed control
-------------- | V1L Y —

April 9 2.9 2.5
April 27 3.2 3.1
Con.-Her.' 3.1 2.9
Con.-No her. 35 1.7
LSD(0.05) 0.5 0.6

Dry weight of rye plant

Location
0 DAP 40 DAP

g m’

Hwaseong 199 318
Yongin 146 236
Suwon 46 104

" is the same with Table 2.

* Weeds were controlled after 35 DAP.
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Table 7. Changes of dry weight of weeds affected by rye living mulch in three locations at 40 days after planting (DAP) of

soybean in 2008.

Dry weight of weeds at 40 DAP of soybean

Location Treatment T
Ec Dc Cal Po Ca Others Total
g m”

Living mulch 157 0 0 0 0 0 157

Hwaseong Con.-No her." 390 45 1 0 2 437
LSD(0.05) ns ns ns ns ns ns ns

Living mulch 1 6 39 0 0 2 48

Yongin Con.-No her. 104 32 2 18 8 171
LSD(0.05) 97 ns ns ns ns ns 74

Living mulch 16 14 1 2 2 35

Suwon Con.-No her. 146 41 37 25 22 271
LSD(0.05) 115 14 ns 26 14 9 131

" ¥ are the same with Table 2.
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Table 8. Change of dry weight of soybean plant at 40 days after planting (DAP) and grain yield at harvest under weed control
after 40 DAP in 2008.

Day weight of soybean at 40 DAP Grain yield
Treatment
Hwaseong Yongin Suwon Hwaseong Yongin Suwon
g 1 O — Mg I ———
Living mulch 56 95 98 1.9 2.9 33
Con.-No her. 96 141 96 2.0 2.8 3.6
LSD(0.05) 23 43 ns ns ns 0.2
o 2 sHgollA e B R ] oA k= 72, 87 B 40 A Aol BAY-FAI2AL] oF 30%(Fh= A
65%= EUTh F2FToAAe Al AQ 27 o] Bl 70%)E YEhe] T 2EA|of o3 FAIE sEolA
7P BATH54~89%). 3, &4 H Y AYeld 2 FHRE JAIT = e 7o) mie w2 AeE YEhT:
g0l ot wo] WA EES WP-RA AT 40%, Hx 2T YA o3t Fx AAHEE HH B
1% 9 11%E 2428 Yepdo] gjof it 24 axprt Fx9 80% ol AAshks ¥of dist AAlayrt di=f
EXTh & B oA B vief o] Bigol, 2H]E 80% ol UEhiol T 2R 9] HRAATE ok &
g EAU Y Fx AeFol =Y HHEA s wol Al Aom yEhyth £ F uF Fof Wolsh= Higol,
QA= ek Tt GelolAel ol F ukF Aof wolgt  An|E WEAY T2 x| Hidt JAENE 52 AR
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B WS SRR HEAS A Eol whEEA ookEl ol
2 4 ool 5w eEx) mabh Ach A 5008 51

of ALY B A WEABS ol§¥t HAAE Aol T 5E Aol wolst

o wole) ol Bekn sjol 2ol o] olg)

WSLE 3 W Q104 ol ool tfet ofeig Bn v gl i ARel
J 4§ TUg Aol shEsp] sistel 48 Eeol

AmA ARFel SRS 2R A T WS 1T HEAL Alo] ofn] wol
22 567 95 g 'R BASAZATE S8 W @%E U ofo] Ao S Hophel sl Eoel th2EA) g

Ehgleh. e A4710)] AR Bo] SUSwe 23t 7Hs A

A 3 AN S 10% A G W S & 4l B OF B A A2

A A =

QoML e WhA oA FauA Gokeh BA-RAZA  oj2A7)D, olol F, vhe] B Hu]E 5 %A Wolshe
o A9 B4, 89l W S0 B FAFFS 242420, frs uAd] o8] AN W] vy Aow
28 9 3.6 Mg ha' 2 2|9 b %ol 2 wo Urehgick. B ARETE Sl SEAL A4 RS 425 oAT 4
FUGre 59 Hyuxe] ofst Wolurt Ao 2 TgE  Ql=v(Carlene & Mbuya, 2008), £ Aol A= 5 2
Aol wg o] Eo| 2 oz uehyk A 420 WS WA PAATIE FAlo] 2o 274
S5 g0l gt 299 5571 de Ay

il 891 271958 09l 2 345717} 49 2ol 49 sheel

Hlsh eyl wokos o wet B 271458 ¢
20079 F 3 3R] 2ARE B EEAe) gRe]  2HUW, 1 AP S AEl] AFH B F
A

]j\l

A e B 5US 49 2 U ool TEAAS W A AN FRE 0l A0R ehdThE ). 2ot &
2ol B3} 90% YOI2 AZAEFAAE AL A WL 49 sl AERS ) w2 Z BE T 53 Ao 2
3 2L we xS HAWL T AT 2K 2 A=A AEFE Bee] (0% FaEAA, 7Y s

ez A0 deliich 2008 3 X909 04U ol 20 24 Fol 3 YRol Hel susiol 49 4
459 24 TEO) A Aol 7] Folz 9lx T 5 2 AEA A8F 9 o] 7o) BaAl 7 el



198 OHEIX|(KOREAN J. CROP SCL.), 56(3), 2011

ol T2 UE A gl 270l Al e Aol A
gt 230 =i $Hvlof BAske 2=t 54 7HA
7] 2o 2 AZECTHYusuf ef al., 1999). T|20] &9 ul
71 SER 3 Y 2EA F2 gE gaste] 39
272 v S/ AR 355, o] fe 2
A Fo] s H2AAe] avpt dAE| gad
Aol Jlerm Ss SHof ugd = HA2YAE ¢
gt A whg A A SR 7R Adel B 28
o Zloz Holrh it 2 AF2de] o7 44 s A
ol &Jet ol & ol Blara] dH ol sh= x| A
79k 2Rl wh ], upgol, H|E T 6d T WE &
Hopshz Aol dith Ay, A Fof UE T 27
sl et 9 STl ditt 9% & g o 21
A Abo] HE2AL 71AISH Fubg AlA A= 49T o]
Aol 2 vE ke 2 BHEsHA] et AR AlRE
9tk E 2008 A Ao R ule} Zo] T A
ol EHO}O% Ec’hﬂli % B3 220l Y 2 EA]

A ‘ﬂo‘”éilOﬂ % O 4% U UYL EF 5
242AL Yoo o o AE FEE 4 UL A 2
, 71

S 59 3 2EA] Alo] Hie 71AS 7 e
AAE 7HAAL 200702 59| TgA7]E, 20092 Al
Aag dfobiA] FEoA 9 Fo AS 9 R nA=
A ARIFE, $a3 AR Qokehd o2

1 4925920 35T &

= 40-50U 74| 2] ¥zl

B P

olrk. ® 59 2ol
77 A5 ek,

2 %z ZFURE RS 0-80%E Al
aof gt 2l WAe] oA w7 oo o

A
# Wolat Wolrurt 3 3E F Wol 1, il

2 Aol o A ETIL Eke
3. 28 48 Zof 55T Aol 49 U-5Y 2o I
AR B 95 A 2 Agol werew, o et

3 2714%0] gol AAHUR, S FUSY
HrolE GeFe Fi A0 ekt

4. UL 48 WosY 2o HERS v T 27|A%L
R E| A So| WAL Foll 52| Aol o] 3
BEQlw, FASFS Bt oIS tehhA] o
SFk. 20081 A ARelAlE B BUSHE 51
WA fRR A9 EgRAC] E ol A

5. % RRY A, eYEATe] B EoA|, 3 27
B% W BASge] WA G 1T ) Y 2y
w3 o] $2A4L /1A 5 wEA AN o) u%
A7IE 490 o]0 R Prlt A wiAsh ket

HEE, oL, AEY, AAE, FS3L 2010, £3} 2y
& WRe BE] L B B2 F4u3 L 93 ug
3H222818]%]. 55(3) : 207-312

z‘;}%%ﬂlgcgz:g@x]. 17(4) : $29-538,
ol o)X, 94T, oI, UFA, AP olFF. 2010
£ YR, BFRL Al ol B G

28(2) : 111-116.

AR eAH ToF, 87 %, vrAEl. 2008, =l A F Al
A B B Eo] o3 REUA AREIL. TS
}3]%]. 28(4) : 414-419.

IRIESE, SEJIME, BUFERE B ARSE T, AT, Bk
5, WM, R, L 5, M. 2008, 4 XM E
NEr 7T &L THniz &4 2R D120 2 X[ 54
ZMRERFERS. HETIE. Vol. 53(2) : 63-68.

Ateh, C. M. and J. D. Doll. 1996. Spring-planted winter rye
(Secale cereale) as a living mulch to control weeds in
soybean(Glycine max). Weed Technology. 10 : 347-353.

Carlene, A. C. and O. S. Mbuya. 2008. Greater interference
from living mulches than weeds in organic broccoli
production. Weed Technology. 22 : 280-285.

Thelen, K. D., D. R. Mutch, and T. E. Martin. 2004. Utility
of interseeded winter cereal rye in organic soybean
production systems. Agron. J. 96 : 281-284.

Yusuf, R. I., J. C. Siemens, and D. G. Bullock. 1999. Growth
analysis of soybean under no-tillage and conventional
tillage systems. Agron. J. 91 : 928-933.

<
b




<<
  /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


