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30 d ARBERE EARHKERKY, TATEESHES PR LERKER NG T H KM SN BKERT,
TGRS 3 AT IR 200 ) 28 0 B AN T o B S P LB e AR AR 22, WIAE- P I LU AN /K EE AL A BIBRAR T 20.1% 16.1%
1 20.0%; TEATZEVES 3 TMBUBHEFREMMK S FER T ERARE,; F—KERT, WAFE 7 AEEEERA
B3, WKERT, WTEESHREMTRRE S SR TS TAE WETHEIHRET 21.5%M 5.7%. £S5 TER
IRER N BUE Z R T ARKER (P<0.05), WETIMERKT 11.3%; SETZBELRMK T EN TRNZERAR
=, WAT AR BARGUTAE W] AR A R B AR R . SR K ERIMI L, FEKER M AL ST R 98 47 2B 1E 1Y B 2 087
(P<0.05) , PHAESLFHME S35 1 349.6 Fl 547.3 kg/hm?®, (HIEWHIK S, FEATEIEEIAMEFAEGTE: #K
FRN, BETAERTREE ST HITEE (P<0.05) , FESNE 14.1%F 6.8%, TeiTZBIERFHEE L. s R
PUA BT 5 R AEHLIX B K s e R f i PR A R AR R AR 3.
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PEHLEL B Z mE P02, R, ASHE 7@ A A 5 AT 2 A
bk = v K B KR A AP EIERe s,
555 Gy AR X OK P R R R S R R AR A R
RIHF

1 MR5FE%E

1.1 Rt

R T 2013 4EF1 2014 AE7E A B B0l R
AT, BHESIEA—FER 2, 2013 4£F1 2014 £ &
KAEKZBE KRS AN 607 A1 591 mm, +3ERRNEEE
Bt 0~20 cm L2 HIEA MU ESECN 16.8 g/kg,
RN 153 ghkg, AR 832 mgkg, HAWEA
56.5 mg/kg, AN 78.7 mg/kg, pH EH N 6.98.

AL DLy ERURTY AP e £ 335 bR, WELS
SPAERISEAT BAE MR DT 2, 0l AT IR K A b B
EPIAHKAERD) A KA (BREKERD , 3t 4
AKEH, RN GCEAE AN RK AR EE (TWo) 5 FAE
HARMEE (TW) \ FEAT ZEEAWEKAE B (RWo) FIEAT
ZBAERKALHEE (RW)) , SERFENLX AW, BEE 3 K.
KIS HAS 4 mHH, KRB = BEETHD 1 em, BRERE
A SRAZ T K R I T A R B K AR I TRT A 68 h,
A T R A DT R SR DU, o 5 8 A K I [] 1A
TEN 72 ho /DX 20.0 m, FE 5.4 m, F/NX [H [E]FE 3.0 m,
i 0.4 m =y HEE, FEFRE LR T, DABT I &b B Ko 2 57
& A o A8 G TR AN HE K AL B AN A% G5 1R e K AL 3 55
ITEEFRIE, 1TEEN 0.6 m, #RFEN 0.277 m; FATZEIEA
K AL BE AN G5 4T B AR M K AL B IR SR AT FE AP, B RE BI5E
FEF KA~ 0.9 m A7 EEATY A B T RERAT v L= & [F]
I 5 S 3 550 5 K IR U A8 A IR T 3 R AN A R PR AT B 182N
0.9 m, HREEHN 0.185 m* >, T KR T2 L, 4 MabEE
FiHe 25 FE $29°8 60 000 #k/hm?,

A H BN 2013 4E 6 F 10 HA1 2014 426 A 10 H,
HEK B EH A5 308 2013 4E 6 H 19 HA12014 426 H 19
H, BUEEIE (%) 8 kg/hm?, KB\ 5EEAE (4l
RO 16 kg/hm?,  HADE B I 7] 24 H 7 oK H
1.2 MEMBESRH®
1.2.1 »tHEAZHNE

T 4 nf B B S K B4 9:00—11:00, H HA
KONICA MINOLTA /A 7% SPAD- 502PLUS HUM-43 %t
ME B FKIhRer 28K & & (SPAD {H) , &RALIENE
10 frkf, BCPSME, DUER S RIE—k, Ll 7
Ko DIREM TERERRR F th rH BN FE R IR E302E 1 e
JEFFI,  MERE R H A fS FR AR A
1.2.2 RaFagme

H 4 i, SEDiRer SPAD )5, KHEHE
LI-COR A &7 LI-6400 Wl 52 ThREM Y6 A id % .

1.2.3 ket @AaReN L

H 4 MY, RRACEEEL S Ak, HZIEEA 0.001 m 4945 R
TS AN R B A A B AN E B, BRI T AR D 1%
PR I AR 2 A, BURE S SR AT MK AR B, DA

JEtE 5 REUFE—k, JLE 7 IR,
T AR =K B < B 5% 0.833
1.2.4  Fufe b geeym

TRER ], BRACFREL 10 Ak T KL &R ) AT PR
PEREM E,  FFX E R 1E

FEEREE 3 WIEHLEE . HOERELEE 3 WiE, AR R
e A B

FEERES 3 VIR SR . R AW LIS R R A
F]P7 YYD-1 BUZEAFGRFEME A, KRB AA 0.01 em®
BRI 5 Sk ANERS 3 5 1) w3l T 25T 07 W) SR 2 12 4N
B I A N -

FEERES 3 WM PO KA TR T
AR A F P2 YYD-1 B 2555 B I @ A A Py, 3R
HUE FEZEAS YT, 2SS
1.2.5 4

FORWGRIA, /N XUSCER AR E] 3 4738 30 Ak FOKAE IR
WA, KT EHER, BN, TRFERM 30 #E
KRR R TR, RN A E AN X R (%),

P e =R SRR R 5 /R R A0 X B A7 THI R 2 X
(=%
1.3 HIELIE

K] origin8.5 BEATAEE], K] SPSS17.0 A #E47 4L
PRI FI AT . PR R A —. BT CERIE,
ARICRF 2013 4ER1 2014 SEEUE - FIERATIER, ®
A H T 2013 F 2014 AN FORAE KRR

2GRS0

2.1 MERZRFAEGRE

FE 1 A%, AKHT S b3 ThREr SPAD fE (K 1a)
ftEEE (E 1b) ZRARE: FFRPEARKGE
(TWy) FIBEAT ZBAEAAKALEE (RWo) 7EHE/K)E 30d I
Difert SPAD EAVGAEEHm, HERARE, UWH
AR ARSI AE 7 U ThRERT SPAD {EFIE A R
WA K HEKIEE 5 220 K, LG FAER/KALEE (TW,)
TIRErT SPAD [H A A8 B KT TW, A1 RW,, 25 d
J55 TWo fl RW, LREZER: #AKEHE S 210 K, %
ITEAER/KAEE (RW)) ThEEM SPAD {EAGEHERE
FALT TWo A RW,, 15d J55 TW, fl RW, Z R AR,
H RW, Ijfent SPAD HADGAERIERKGEE 5 220 K
SZEET TW,, RW, THREM SPAD A& R E & 1E
WACERI T EE TW, 5. 10 d, SERIWEKAER T 5T 281E S
FE4 AR LT B 48 L DR SPAD E A &l Ik &
BAWEIKFRKCE IR ], A=A 2 R = BEE |
ARG . AT R, TEARRI KT, DiREnt
SPAD {HAGEAREMAHRRECN 0913, EHKEZEKF
(P<0.01) , @B uEWIA/KAER R Dy REm 't G 2 1 i
ST AN SRR S BRI . ATARF IR, £k
HHIRFSAK 144 h RS, BEXRMSGRSEMLEHEE
AR E TRAET G GERID IEAREIKE 2 IEH K
SRS AT SR AL SRR K AL T g SPAD
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FCEERIERIKG 25d 5 TWo M RW, ZRAEE, %
1T KA BT REM M4 R & B ADE A R B HK G
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#: TWoo RWo. TW, Fll RW, 2 ARRAL GOPAERHE KA B SEAT BV K AL B . A% G0 P AR K AL BEAN G5 AT 22 VE MK AL 38, R 1A
Note: TWy, RW,, TW, and RW, are treatments of traditional culture without waterlogging (TW), broad-row ridge culture without waterlogging (RW,) , traditional
culture with waterlogging at seedlings stage (TW,) and broad-row ridge culture with waterlogging(RW), the same below.

B 1 AT AR W KA B RS et SPAD A6k F 49 %
Fig.1 Effects of broad-row ridge culture planting pattern on leaf SPAD value and photosynthetic rate of functional leaf of summer maize
being waterlogged at seedlings stage

2.2 HER

P 2 AT, KR A5 A BRI T AR 22 S A B 3
fERPAEAH KA (TWo) F5E AT ZEAE A /K Ak 22
(RW) fEHE/K 5 30 d BRI A e ey, HERARE,
Ut B ANV 7K A A R B T KOk ik i AR s e AN K
ARG 5~30 d, G FAER/KALEE (TW,) HRkmTH AN
BEMT TWo: H/K)G 5~10 d, 5647 Z/E /KA BE(RW )
Bk AR ZMRT TWo M RW,, 15 d J5 5 AR KER
TREER, HIHENKE 5 d PR EE R THRKCHE, 3t
AT KAE R SR G 5 d SE4T ZBAE i AR 3G i 52 st i
o TSGR, SEAT BE SRS A LR K AR
BN R F AR B A RKERDKE, A ARIIE T
BRI E A A
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B2 ATEAEA AR E 2R EART BRI R R
Fig.2 Effect of broad-row ridge culture planting pattern on leaf
area per plant summer maize being waterlogged at seedlings stage

2.3 nfEltteeE
BRI TR E R0 o —BERER, ZRE
FEFLTREE 3 0], MO EOKER 3 PR fe B E

T P, E 1A, 1R 2013 2014 BIANTEORAEK
=, M 0T O NS AT 0 E S SR FE AR AL AL R AR
[F], YR AEGFAEAR KA (TWo) FITEATEIEA
WKL HE (RWo) S THL e br Bl s, HZERARE,
R AR ST S N = W Wi e o N S B e T E N EE R G =3
MLy FEATZBAE WK AL EE (RW ) HLEITRbrEUE IR 2,
H5HA 3 MEEERAEE, UWHTITEETLIREKS
5, HPUEIEREIF AR RE PRS2 G0FESE 3 (a9 )
ZEMLL R 7 5 R R S T iR BE R KR Y R R 95 T ANAK
R 1 EITERENEREKEEKRSE 3 HEREMERN
Table 1 Effect of broad-row ridge culture planting pattern on

lodging resistance of third internode of summer maize being
waterlogged at seedlings stage

ey 1) 25 5 &
i 5121 WFRE g
A sl . Stalk rind penetration .
Stem diameter/ Bending
Year Treatment om strength/ Property/N
(N'mm™) perty
TW, 2.27a 53.61a 440.67a
RW, 2.22a 51.57a 421.59a
2013
TW, 1.84b 45.75b 350.52b
RW, 2.06ab 48.30ab 393.93ab
TW, 2.19a 52.98a 430.35a
RW, 2.21la 52.43a 410.60a
2014
W, 1.70b 43.66b 342.83b
RW, 1.97ab 48.92ab 383.15ab

E: TWo. RWoo TW, Ml RW, 73 HCRAL SRR HRAL L, BEAT 2214
TEARAL IR | AL GE TR HE /K AL BRI G AT 2B AE HE /K AL B ;[ — 51 500 S AR 17 B
FORAEIRIAE 0.05 KF ELERAEZE, TH.

Note: TWy, RWo,TW; and RW, are treatments of traditional culture without
waterlogging (TWy), broad-row ridge culture without waterlogging (RWj) ,
traditional culture with waterlogging at seedlings stage (TW;) and broad-row
ridge culture with waterlogging(RW,), and values followed by the same letter
within a column are not significantly different at P<0.05 among treatments, the
same below.
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A, PIEEME S MR T 20.1%. 16.1%F1 20.0%,
WATZEIES 3 WMPUEIEARIE IR 3 E 8 Z 7 A
iy F—/KSERT, WRPRE T P MR E A R
F, VLUK EE RC TS PR PUEI MRS, X 51T
TR RS FPL

i LTk, AT E . AT BB MR
S G PARM LR INFasE . EKRAES TAEATEEN 0.6 m,
HC2E J5 KR AR 23 (1) 2 B PR ), AFIT 5P ag
FEYIM R EKIRER RS ERKRE, BURXEIEN,
T A 70 FEAT 224 1R 2 35 PR AR T K Bufsl v g () JE 1R vy
RETE T 98 AT 45 KR R A S 4t 17 AR ORI AR K
f], RN Z2VEE R FimmiK, ImkKy#ER, GRF
MR R,
24 = B2

H% 2 WJ%0, 7€ 2013 F12014 D TRAEKSE, &
A ERRRAZE AR . SF AT R LR G EA
HERKAEER (TWo) FIBEAT ZBEAHIKIEE (RWy) K,
HZESARZE, ViAW KER N FiE 7 200 S FF 2 A0
TR R A K 94T ZBERK AL (RW ) FIfES T
PEREKAEEE (TW)) BIEZE T TW, Ml RW,, 3K
BERE T SHEMTRE R, TW, fl RW, T KRR
AT RE A 5K JE R B RE B ROR, TR
RV 350 oK DX KO 8 3 7R #E Fh 5 45 d, BIAC
BT B Ja — IR A B R AR U A —3E /K JE 30 ) IFTEAR

FKERE RW, SHEM TR E 2 E KT TW,, WE
SERE S IR T 21.5%F0 5.7%. FERIELL TW, 5t 5
RW, Al RW, k2, 5 TW,ZRAEE; TW, &k, &
&F TW,, H5 RW, Ml RW, Z R AR, PR
FEE— KRR R B AN B3, R80T
IKEETRL R BRI BRI T A KRR, 7 B K
T 11.3%; BEATZZARAE PR KRR R ROk B s AN
E, WATZBAE VT RIS A R R . AR ROK
HAKZETWH RW i m HZERARE, HIHARK
SRR R A 7 A PR R AN K 7E 2013 4 RW, P2 E
TW, LRZEZER, (HEEKT RW,, [M7E 2014 £ RW,
FEEREINT TW, Ml RWe: AN TKEKFHLL TW,
PRI, BEMTHAM 3 M, WHEKERSA
HKERIAALL, 8 FIERITE 4T 2815 7= 18 B 3 k=
PRAE R T S9ME 43 )9 1349.6 A1 547.3 kg/hm?, {H TC 1874
IKE B RATBIEAME TS TAE, BT 2Rt
Whfo WATKRERKTRGZEILL TW, s, & T
RW,, B4EZ 5l = 14.1%H01 6.8%, 1fii RW, X &3 =T TW,
AT RWo, TW, Fl RWo Z AR, U KER R AT
BN 5 % Ge T A AH LU sk = e 55 BEARG, (R0 RE 300 B S8 4T 281
Far=PE SR 4, XA 1 J5 R AT e 2 AT B AE 51 4
A R G AE T 7K AR R HL AT R 6 v 1R A SRR K
FeAM AR CHE 1 FE 2 aT 5D, R £ G A& i R A
F 4 AF P REBS =L Z (R &7, BEmsLEL T M~

TEEE RN, R R RIS, VR LA K Fare.
R2 TITZENEHEKERR=EREAREZRHFMN
Table 2  Effect of broad-row ridge culture planting patterns on grain yield and yield components of
summer maize being waterlogged at seedlings stage
0y AbE MR LA TR TR & i T
Year Treatment Harvest plant/(plant-hm™®)  Barrenness/% Grains per ear 1000-grain weight/g  Yield/(kg-hm™) Rate of descent/%
TW, 60 577a 7.2¢ 541.6a 320.1¢c 8283.3ab 2.7¢c
2013 RW, 60 281a 8.1c 521.7ab 314.7¢ 8517.6a Oc
™W, 60 163a 16.8a 489.1b 345.8a 6 624.1c 22.2a
RW, 60 526a 11.1b 519.8ab 330.5b 7 826.8b 8.1b
TWy 60331a 6.4c 527.5a 311.6¢c 7 889.6a Oc
2014 RW, 60 195a 7.1c 514.4ab 315.8¢ 7796.6a 1.1c
W, 60 126a 17.5a 459.3b 353.7a 6 849.6¢ 13.1a
RW, 60 452a 12.8b 501.2ab 329.2b 7392.9b 6.3b

2013 FEIREHR(%)=(RWo P~ m— b H 77 5)/RWox 100%; 2014 4987 3R (%) =(TW, 2= s — b HE 7= 8)/ TWox 100%.

Note: Rate of descent in 2013 =(yield of RW(—yield of treatment)/yield of RWx100%; Rate of descent in 2014 =(yield of TW—yield of treatment)/yield of TWx100%.

RUEARHKER 54T 281E (RWo) FreBERNMET1£4
SEAE (TW,) , HMEKER (RW)) FEEE T FEAR
(TW) , HFFRIELE KT, RW, LW R &8
TIPS T 8.1%F1 6.3%, B EAR T RHAE e m =&, K,
ZEAEFIE )7 A& HABPUE R IFHAR, ik by i
CaE it A 3 I T 3 A R B S i VA I K S T
FEPUBE I, PRACH T R BRI REE 5 2 5 B
O 7 X Yl (=K & 5 s 2 1 O T

3 & it

HKSERE, AT BRI M a3 BADE G
FRE EARRKERKT 5EGEREERET T 10 d,

BEAT AR S5 AE G AE A LU AR K AR R ] DAL o B
TR A RE ST

WAERR, FAT 2 EM ARTERK S 15 d BEAT K
BB KER KT, Mg FEER K 30 d i ARRE
W BARKERKE, 54T 2B 546 G0 PR A LU TE
KA R T BRI ARt A T AR

HKERR, (LGRS 3 iR, 2o s
PromEEPUEIRIR SRS, WP ME AWK 5
BB T 20.1%- 16.1%A11 20.0%; FE4T281E%5 3 5 AlPifa]
BVRTEB AR R T ER AR F—KoERT, W
PR PUEIE R E R AR .

HKETR, SAT ZBAE S FF M TR R T4
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AR, PEFIE D BIPEIRT 30.4%F1 5.7%. 1£50FAE
KA AR L B AR T AN K AE RS, AR T (e F
KT 11.3%; FeAT ZBVEAE P FlK o0 4F B N AR A 2 e AN i
o TEATZBE T LSRR R AR R R . S AN KA
TURALL, WEKAE B R AL Ge~FAE R 5847 2B 4R Y 2 3 087,
AR M2 )8 1 349.6 A1 547.3 kg/hm?, (HGE
WK G B EAT R BN TG FE: BKERT,
2013 4\ 2014 FALGPAE R 2 L 94T 22 1E & 14.1%-
6.8%, AT ZBIER LT
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Broad-row ridge cultureimproving photosynthetic characteristics and
lodging resistance, and increasing yield of summer maize with
waterlogging at seedlings stage

Wang Chengyu®, Zhang Ligiong®, Song He, Li Jing*, Cheng Beijiu**
(1. School of Agronomy, Anhui Agricultural University, Hefei 230036, China;
2. School of Life Science, Anhui Agricultural University, Hefei 230036, China)

Abstract: To better understand the effects of broad-row ridge culture pattern on photosynthetic characteristics, lodging
resistance and yield for summer maize waterlogged at seedlings stage, an experiment was conducted in the Institute of
Agriculture Science in Funan County in 2013 and 2014. A summer maize cultivar, Xianyu-335, was selected as material in the
field, and 4 treatments were designed including traditional culture without waterlogging (TW,), traditional culture with
waterlogging (TW)), broad-row ridge culture without waterlogging (RWy) and broad-row ridge culture with waterlogging
(RW)). The results showed that the date of SPAD (soil and plant analyzer development) value and photosynthesis rate of the
maize functional leaf recovering to normal level under broad-row ridge culture was 10 days earlier than that under traditional
culture in waterlogging year. Therefore, the photosynthetic capacity was more quickly meliorated under broad-row ridge
culture than that under traditional culture when a flood occurred. The leaf area of maize recovered to normal level 15 days after
waterlogging under broad-row ridge culture in waterlogging year, but couldn’t recover to normal level even 30 days after
waterlogging under traditional culture. Thus, a larger green photosynthetic leaf area was provided under broad-row ridge
culture than under traditional culture when in waterlogging year. The lodging resistance indicators in the third internode of
maize such as stem diameter, stalk rind penetration strength and bending property in waterlogging year were worse than those
in normal years under traditional culture, with a reduction rate of 20.1%, 16.1% and 20.0%, respectively. There was no
significant difference for the lodging resistance capability between the 2 treatments with or without waterlogging under
broad-row ridge culture. The lodging resistance capability for the 2 planting patterns had no significant difference under the
same water-type years. Collectively, the capability of lodging resistance under broad-row ridge culture was more reliable than
that under traditional culture. Sterile plant rate and 1 000 grain weight under broad-row ridge culture were significantly
(P<0.05) lower than those under traditional culture in waterlogging year, with a decline of 21.5% and 5.7%, respectively. The
number of grains per ear in maize in waterlogging treatment was significantly (P<0.05) less than that in no-waterlogging
treatment under traditional culture, with a two-year average reducing rate of 11.3%, but it had no significant difference
between the 2 different water-type treatments under broad-row ridge culture. So, more stable number of grains per ear was
gained under broad-row ridge culture. The yield in waterlogging year was significantly (P<0.05) lower than that in
no-waterlogging year, with a reduction of 1349.6 and 547.3 kg/hm” respectively for the 2 planting patterns, but the yield under
broad-row ridge culture was not lower than that under traditional culture whether waterlogging or not. Therefore, a more stable
yield was obtained under broad-row ridge culture in the areas liable to waterlogging. The research provides the reference for
the high and stable yield theory and technology of summer maize in the areas liable to waterlogging.

Key words. photosynthesis; corps; moisture; summer maize; broad-row ridge culture; waterlogging at seedling stage; lodging
resistance




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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 0.1000
  /ColorConversionStrategy /sRGB
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /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
    /ArialUnicodeMS
    /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 true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


