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I. BU®IC

BEREY O E B I EAbIE HARO B3I KT
hHbhH. T, BEEDSN TSI A MIEE
TS, L) —Boax MbzFEHRTLZ &0
KRR L CTHHYTIER RDENTW S, FifE
VEEMBERDO R TEM & BROERIZEEDK 26 %
2O CNHRE L B EIERE S EE D X
N &S OB ER DA R i e L CER S
NTW5 . KFROBEIRFE 2L, HKERE L ZHE
BOZODOTENPMET L TWA, BIFE, #KEREIX
JekEdbIEg A L LCHIML T Y, SZHEREIIHR
WIS i L CERAEATW A Y KR
EARAI - A2 & HBAKE 0 ~5 cem F2E TR 5
FHEC, RN B2 b 2 RS EmILaIKE
MEEZH WK T BIEEDPLETIEH 555, K
RECTHIIRER A RN TR 5700,
HEBRAED CRAKEZRZ LIS WEOF SR D
5. —7, #HEEL KrE% LW THikET
EEEET 2 2L 0n, BBILAIKEMESAET
LI A MTHY, KEBEM CTOIRTEL T RE 2 1E
(EMOBWFETH L. HHEEL, Ao X )i
R E DA THKDIERDAE 720, #EHEH] %
JR K EETE, HALZ QBT % 8 72 AR FEE R
FHRIHE 15 O MR 70 LM B RRICHEIE T
&%, 7, K& 2itbhwvizd, HMlERICE
WCHITE O EZR XIS T2HE L H L. &
LIS, BRI CIIAEE 60kg4 ) EEI A D)

DOHIEIC & 0 EBSES I 2 @d 5720, Kk - % -
KT & K HEVER KRR — 2 O _FlE 7 SV
FEDE WS R IR R R BT I AL A DT D
NTW5. 0L RN OEAIZ L EZHIE
FIELTHBY, 29 LAY ML, BEoRE
BAL R L IR DAL X B &M K - % 1
HETHOCTEETHA.
RWFFETIEZ O L) ICHMEBL 2L <, BR4 2%
RELE R A ARR T VEEHERFICAEH L.
—77, 2013 4EBAE T I N S O EFFHE 0B A E A
WEKH 2K (816077 ha) © 9 b TH K 1.5%
D247 halllbkEF->TBY, 209 b KEHFD
15,152ha (£ 65% ) 12kt L CHZFHE %L 8,479 ha (¥
35%) &, EFEEO1/3IZESATHEY. Z
OERE L THZHERFILAE O X 5 1S @BRLAIKCE
MENARETI VKT A N TIEdH HHY, RS
WO MR EBHFEOENH N T VR T,
Z D7D EROBEEIMC L ) HIAERTE T
WINE R DA H D EERBTFOENE. 22T
1, EBICEADSTHEINLHIRR & L CHRIER
B L MR A AR L, R L KBRS Nl
% B CRAR IS O F 2 2 AR FGan s 2 VT, &
O ERATR L& - mEICDOWTHE L, [H
BB A B AT 2 BB e a4 2 B & 22
HZERHEAWE L.

PR 27 4F 6 H 17 HAzfh Pik 28 47 3 7 15 HZHE
*  RETREAE L RSER A TR v 4 —
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0. MeERE

1. #HEHRE

2012, 2013 FFidmEAEmfE S LC [—FAE] (K
WIERER, BAL™), [HAAO) ] (EHEEE
B, RS, 2007%), RAEGEE LT [5A<E5]
(KIREER), [WHO726 | (FKIREERK, HE S,
2000"), Tavesn V| wAEMEE LTIELLE
5L GERIEEE K, FE 2011%), [BIH 256
T (RUIERERD), [RX2HBIX] (RUIREGL,
Fik 6, 2006"7) & v 7o, 2014 451 [R5 256
Tl [ RTHBIF] 1TFEZ T, FEME [H32H
fal) (TEEEFRE, HHS, 2007"7) &g [
X755 ] (A ER, 285, 2011Y) 2 Hw
7z WENOME S RS 30°C, 7 H R OZ3FE R
T 95 %L EDFEF PGS N/-MEF %2 FH 7z,

2. B - BEAE

AERIT 2012 05 2014 4E F T 34ER], hULE
FREWTE L & —FY (KIRES CIEA LW
IR L) T o7z, SEMOPREMEE £ 112
RLU7z EEEEOBER I, FiEB L OWRIEE L
T20124E 135 H9H 6 H 14 H, 20134F 134 A
30HX6H11H, 20144134 H25HE 6 H18 H
D2 KELFHE L7, FHEXIIEEKRIEO%R, A1F
FATH % W, BRIRX OREIEIREZTH 5.
AR & b HITEDKEE, ZAEDOREZDORKE = $ &
A, B, Lo, WBERE Lo EIEEK
BEORFMEE L 14 em 2 1A (F9 250 Bim?) & 7
B EHICRETEICEEL, AHHREER (it
Aatt, BUEUNSV600, £/ 30 cm, 6 5&ik) & W
TR L7, W NOE D FEIFHIAHE I T KA
10 cm DK & A, MEFERZICHEE TKEANS
B AT 72

2012 4F, 2013 fE X Rk L MR o 2 LB C, 1

ZN1X 72 m* OREEX 2 %2 L, FEXETT-
7z F 7z, 2014413 11X 40.5 m®, 1TALEIZD X 2
S CHHER L. 2B, WHICREAISEORR
ZILEE L 7 o 7z FEARIE, EEFEIRE L TR
FAE LR AR (LP70 : LPS100 1:2R&) %
2012 4F 30 kg10 " (%2 3% Jiti Fl = 12 kg10 a'), 2013
fF, 2014 FF1x 20kgl0a' (ZEHKNtEH = 8kgloa') %
WM (i L 7o, MR E LT, MBI
EH| ) kY — AU AR E 7Y 70— LFL
Flawon L, MEORAIRIIIS U T, FRDY BRE
i1 o 7.

I - WATROWEIL, FRBRXE D 1K
M2 3 70y 27 (80 cm X 90 cm = 0.72 m®) |22
WCOHSERARIIIL, 1afEd72) 2 KE (GT6 7
Oy 7)) OFEEZR L. EEREL &XED
W2 5 ERO FROIEZERFH, WHH, &E&EE
MEHEZRE L. £/, THROIRERMHBIV
HRHICOWT, REEEY 11.5C (L%, 1990
@) & LR S OB EIREZ WAL B
RAZEE IR S PO FHEICHE I THE L. W
&, WMEIZOVTIE, WITNOELAEFTREZIT-
7214, 20124F & 2013 4F 121 70 v 7 14 1.0 m X
1.2m (1.2m°) OREX%E 3 EHT, Th2hE
A2 EX, WHEZEIXE L THRAELZ. 2014 41,
1789y Z7HE09m X 0.8m (0.72m*) OFEX %
1XIZO & 2 ERITHFAE L2, FIX & QT
SR YILY, iz, BEmIEE R oML
AT o7z, WEITKIE 1.8 mm bl L2 REk & L7z,
F 7, BRORG, FRBAENG SO NEY) R
AT E R BB (B RS RS-2000X) 12 & il L
Tz TRE YT ELEFRINGHTEY (AT T Ty
71241 7V A ¥ 7+ 7 A% —, FOSS) % H\vCilll
FEL, KOEHEERI5%TOMEERLT.

M. FREER

1. EEADKIEOHE - £FICKRIETT
o E

1) £BFHEICH T ERREMH
4112 2012, 2013 J% 0F 2014 EOFFRIZ 1T

5 H PR OMER 2R L7z, Sk LT hof
b, RIETIRE > S T AT 2@ L TH
PR LA E 5 7228, BRI EHGEA T
F L7z (K1), SfEEo&EFRETCOHFY



TARMA S T B BN BT 2K E O HERFIC X A& - ahlE
x1 HEHME.
B RBEK BIEH LR i N T e
g - 10a’) (#7 - m®)
WHEE 2012 5.09 LP70 : LPS100 1 : 2 30kgl0a’ (N12kg) —H A 8.71 290
W2 AN 7.96 300
»LFE5 8.11 277
aieny 7.79 310
Wb 8.26 297
IELLAL 8.26 296
NZHBIE 6.53 186
6.14 LP100 28.6kgloa’ (N1l4kg) —FHE 7.00 233
Hi 2 AD Y 7.58 286
BN 7.00 239
aiehy 7.35 293
WO H 8.17 294
ELLEAL 7.73 277
5 256 7.26 296
NZHBIF 6.43 183
2013 430 LP70:LPS100 1:2 21.3kgl0a’ (N85kg) —7%&E 6.91 250
i 2 AP ) 7.51 278
»HLFED 6.91 240
aieny 5.41 210
Wb 6.61 258
IELLAL 6.61 230
B 256 6.61 267
NI HBIF 6.16 169
611 LP70:LPS100 1:2  203kgl0oa’ (N8.1kg) —&AE 6.57 238
Hi 2 ADY 6.40 237
BN P 6.74 234
aeh) 6.18 244
Wb 6.83 267
IELLSL 6.65 231
R 256 6.34 256
NIHBIF 5.93 163
2014 425 LP70 : LPS100 1:2 20kgl0a' (N8kg) —% 2 6.60 240
HETHR 7.20 245
W2 ADY 7.40 266
»HLFES 5.80 207
aiehy 7.60 295
WO H 5.90 235
HEZDSH 6.90 271
IELLAL 6.30 226
6.18 LP70 : LPS100 1: 2 20kgl0a’ (N8kg) — 2 8.70 316
HETH 7.20 245
i 2 HD ) 7.40 267
»LF5 8.30 296
I eH) 7.90 308
Wb 8.10 321
HELEDL 8.90 347
IELLSL 7.70 277
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7z B o BRI oW TEIR o= [— 55,

FE] R [5ASIHR] FOREREDD [ Z TR D 70 B ERRRRIC B\, TR 5 H
Zhbo] R TIELLA L] OomAEREL ) RE o FRIFFOBKEZM 3 IR L2, fELZZVWTho

7. HPHRIROMERIIRFE T [HE7EHLE ] 4 b BiAE CIAFE R IR D D - 7278,
MIL LA L] DAoL TomiliTAEF I % 8@ L) BREPD G725 7.
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LTRSS« B HIEHIC

BWTHIFERM T TOHBIIMD 2 # FIZHRTHE
o7z 2013 4F, 2014 4F O BAF TILIRAE IR A3
WIRREDSE &, ZOBOBEMNRICHEZFEN G E - 72
(3, %2).

2) {EEADHEF - BALICRITTRE
3 4R O RZ B K AE 2 51 2 AR O H P15
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16

HEHRIR(C)

14

26
24
22
20
18
16
14

H SR (C)

B B IR O HBERFIC X 2= - ahE 5

Sl 2012 4F DLAY, FHAE L 72 3 RT O TRIE
OF L DKL, 3EMEZFEHT L EEET
16.4°C, BiE T 21.7C THAFIIHE L D # 5T o
72 (M1, 2, £2). 72, WTFROELAL LDE
HE A 30 ~32°C (A1, 1986Y) X 1) v A%
FORMEEE 10C) YU ETH o7z WIFERHET
DEMEELIRIZOWT, 3EMOTFHHEIZFIET
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4 BFHRE FHRESEOMBICHD HF - B, H3F - BiIRO#E (2014 5F).

A =R ATHEIHPR]L OTHZADON ], x [5<F5], Olaveh) ] @ [WHUL] @ [HEEH5],
CITELLA L] &Ry, fEIIEESREZRYT. n=2.

WTHE L T 5720, i EIZ&fRIIc Ko 7. D, HFESSRMEE L MRS 2720120 BEE
2014 O FE, Wik e DI, W EOE WV LEIE BB 100 Am? BES#ELTHL L LTnD,
(&2l THEEb5] T, WiZEOMKW ol rE, REBOVWTIOMEHTLE
X [BHZADD ] TIELLED L] #2072 <D TOMEIZ BTV EDE N L 5 INEND 2
rn A T ZEAS 50 % LT &K K 7 B AR MT D, 3D T/hEnwbotEZ b5, $7-6 AHE
[LE 22, [HE7ZDS ] ITHILEN50%LLLE TECTlE, %A & OahiED B % 10 HFREE CH3FH &
LE, MREFEoOPTIZZ 02 A 1 m? &7 ), WIEE A LRIk, COERE LT,
DO EITENZER14K, 128K T1m’ 7 6 AR Clx, 4 A TRHHEIE L D FESES
D 100 RELEOW AR T E 72, BHEFON CHEREL, F/234EME LIBRMMBIHE RN O H
S EEOBBIZOWT, 1AL (2002) @3, D, ETORETHESHFIEAZZEDEZS
HLAIEETHIUL, 25 Am® 25 200 Am?” O nsd (M3, 4).
DTCILWHPICIEISEE L AW L2WMELTSB



RIS B BRI
3) MEEAPEBICRIETHE

F 2\ EEORR N & R, SRR, W
H, Wi oW E coa$, g, Wiy
ST TORY, F/- LEREHOREERNTO
HED SMIERR COHEZ G E2 R L7z H
FHiE TOHEIL20124FED [H2ADH | DAL
P L ETOE, EToMET, FIFEMiEL Y
£, WP ST TOHED RIRIIHE L Y
Ehorz. —F, WHE2OEAFE ORI, X
TOMBECHIFEDO TR, o7, TORE, b
B DR, SR E TO R, FEO BN
ETOWMFETE)P - 72,

COERELT, TNZTNLOEBFIMIZBIT A
e HOREOEENEZONS. 209 biFHD 53
IF W E TOMMICIIAKRG LIRERESREL T
BYY ZO70ME L ) KR HER L2 RAE
DOFPHFERE TCOHEIEIE» o722 EZ LS.
T, HELSHE I TOMMIZREELHENDES
MEELTWEYY o T E TOHMORE
DR X VIR, FHELMRED - 2 BiE
OFPEFEEF TCOHBIEE,r-72EFEZOLNE. —
U5, HEEA S I E TOMRNITIRE S X 0 H
HMERTHBEZENSDT A8 AP T &%
D, TEOIK, EBHGEAETRIRAMET L 72 BiiEk
FECIIBAOMEITVREEIC 2D, BT TOHIE
Bl hotztEzons (M1,5%2). D EoER,

B B IR O HBERFIC X 2= - ahE 9

INSEAETLIEED S I E TCo H I, R
2O T TCOHBICKIZTTIEHORE N RKE W
O, BB EPo7 (X1, F2). E&E
BT — Y DHEITFIZONT, iﬂ%(m%ﬁ”ﬁ%
KEFECTCOEAPEFT AT —VEICRITTHEY
L, ErOHFEFT TOHE B E T@Byfifi
BRI S R WERC, —HHEr S E TOH
BIIBEESREWEEC 22 2HEL TS, R
PRI AR D HIER TH ) 7l b 57
B3, HEFETH - 7.

WAHEIA & fl, SFROEWHDTE, BRI
TREYERS RARCESIZENREIURLE.
72, ETORMEBFEROFIEIX & WX OFIHE %

£33 3FRXHEIZHERKHORREBRICEAT 5208

DMrEK.
- T
i AE (m) ME (cm)

1EH 1 42.294** 70.912**
rn A 9 628.712** 3.817**
AER 2 235.838** 0.155™
PERR X fb it 9 11.936** 0.487™
Enfl X 4R 12 8.233% 0.830*
PR < 4K 2 19.879** 5.390**
PERR X il X 4R 11 7.526* 0.617™
A 78 3.798 0.387

FEBHFICOWT, ", F MEEhEN 1 %KIETHTE,
5% KIETHT, ﬁi\f‘tﬁ\ﬂ:k%iﬁ’.

x4 EHERBOERPER(Cm) ICRIFTHE.

2012 2013 2014
wn A %A

5H9H 6 H 14 H 4 7330 H 6 11 H 47 25 H 6] 18 H
—F 2 72.0cde 71.9de 69.2cde 72.7cd 66.9d 68.3cd
53 TH - - - - 66.4de 71.0bcd
BZADD 67.7f 67.3f 64.2de 67.8d 62.2¢e 65.7d
HLES 77.1bc 75.1cd 74.2¢ 77.2bc 69.0cd 69.1bcd
Ik 89.2a 89.9a 88.8a 93.8a 84.4a 84.7a
QOO H 79.6b 81.7b 80.7b 82.3b 72.5¢ 75.1bc
HEIZDS - - - - 78.1b 76.1b
FLLAL 74.8bcd 72.0de 70.3cd 71.8cd 72.6¢ 64.9d
BAH 256 - 71.3e 65.7d 69.8de - -
X HBIE 70.2def 73.9cde 70.3cd 70.5¢cd - -
15 75.8 75.4 72.9 75.7 71.5 71.9
1EHR ns o ns
PR/ < il * ns **

Fl—7 V77X MEIZ
BEThAb.

V3 H T AR FE R 12 Tukey 3 (

5%) THEENPZRWIEZRT, **, *131%, 5%KETH



10 SR EITZE £ > & — i 7EHas

%2675 (2016.12)

x5 FHALABOEZRITR (cm) CRIETHE.

2012 2013 2014
wn A % H
5H9H 6 H14 H 4 H30H 6 H11 H 4 H 25 H 6 H18 H
— A 20.4b 18.9 19.8b 19.4 20.7 18.7bc
A3 ITHh - - - - 22.0 19.3bc
BHZADD 21.6ab 20.2 20.1ab 19.5 20.9 19.7ab
BN ) 21.2ab 184 20.0ab 19.0 20.7 17.8c
aeh) 19.8b 184 19.7b 194 21.3 18.3bc
WwHU-H 20.4b 19.0 20.0ab 19.1 20.8 17.9¢
HEEbS - - - - 22.2 19.7ab
FLLCAL 20.9ab 19.2 21.3a 20.2 21.8 21.1a
BT 256 - 18.6 20.5ab 19.6 - -
RZHBIL 22.3a 19.6 20.9ab 20.4 - -
Sy 20.9 19.0 20.3 19.6 21.3 19.1
Vel o o .
mn A o . .
PRI S ns ns *

[F—707 7~y MICIEE -~ H TR IS Tukey i (5%) THEENRWI L AR, **, *131%, 5%KETH

HTHs.

R LR 5 I1R L7, 3EMOREREY
bbb THRET AL, BRI, &l Fkoz
NI ERRED RO S, (B x S fE, 5ol x 4
W, VEHI X AR, VR X @il X SRR D Z 2 izse
RO BN (£3). BEEIIET 22 L
THRFELD L RCEL 2 MEN% L, SREEL
ToEFHOEM I ML LA L] o [—F&
B S XD ERIC R - DA, SRR T IE R
ol ZOLHICHAERED [HE72b56], 13
L L% L] (2013 4 LIAY) DAL il Cla sk o F
PREERDPS7205, [HE7ZD56], [1ZLLES L]
(2013 4ELIAL) TIABRIR S 2 L o7z (F4).
COERELT, [E7Zb6], [1ZLLAL] &
fho ShAE & ) HRBISHEDS BT, BRiESM T
GRFEL ) BN H S 2720, FEERDR
OATEERANOIREAR T Y, W L)SEE 25 72
TENEZONDL. —F, [—FEIR[HE T
e EORRAE, BAGHE TR, SEEEN S ARGE
BAOEHSEESG RIS TR, BE T
BESIRO EAIRIBIZ R B 720 MR 21,
ZOMER, MIREMTT TRENFE S o/ EZD
N5, A FOFREEEDSAEERE~NOBITIZ, %
RERE RN B, BARMESES L TB Y, &

el AR L A H RICAEG S, KR
IS B REOESREME ) ERHENT
LR 2 MBS TYS (B, 1986)".
FIS (1965) 9%, BEMEBET L LICLD
HEFHHBOBEBIZOWT, E%EHER (B R
[(FA73av )28, BFETIIHELL B ET
OHEHEL 2D, HHE»SEEAE TOHHIZEL
AL EEHmELTYD. ARUZETYH, BREE TR
TR O SIS IR L D m CHER L, AFEBEOFWY
WCHEHSEMHIC 270, HEE20 T To HEDS
WL otz — 2O E COHKUL, 1312
BESIRICEDVIRE > TV E 7200 ot C
iR & 7 D BERSEClI E TO H BT FIR L D
FEl hotbkEZz2z6N5. HERBIGEDENIZOW
Tid, =A5 (1989) VA%, MM LA L 25—
FEOGAEIE LT, dbiEE D S BRI ) 128
WIKIGHEDSKEL %25, $abbEHEHFICL 54
A RANORBATPMEEE O MBET L ) BHEFICHNS
CEEHELTWD., O ENSERLE, K
BTHW N Eom T, ki, s EfE ToH
BoEiM oz I RKE Vil ([HE72b6 ], T2
LU% L] &) THEBISHDR & v I AR
DMEDOREEIZE {, HEDEIVNS WifE ([—



LTRSS« B HIEHIC
TR [53TH] F) 1 3EMHE O ML
HEHRELTWLEERZLNL.
KICHELEREREOMMBZIN6IIRL.
ORTaes ) 3EHICEDS TR BEED

B EMICLLFROBERLR T VREL -
72 (X5b, 6). MEEPFREMGICIVEVITD S
75, BIURARE & O MIC55 W IEHIBIBIERATED 6 7z
(#£3, M6). L2L, BETE [aves)] o
KICHEENEWV [HE7ZD5 | HETIRERIEE

N BEUNOERIEG L TwbEEZON.
—7, BMEFECIIRESEWIZEER LS VW Ems R
b, BEXT0ecmBEL Y EL 2L EERIGF
0, TN ETIIRENREL 2513 EERFEEIZR
&L ol (M6).

HEL SEMORBEREZHDLETHRET S
& R, SO FNEIUC TR S, 4E
RICERRIIBD SN h ol F72, ML 4R,
VERA & 4R RIS HAE AR S 7zhs, VR & Sk
WCRHEAERE R (R3), &ComfEIcddk@mL T
Wik CHE < e B MHEIN 2572, T DT & ABRIE TR
ERDBBERNO—DEEZ BN (3, 5, X 5c).

B KRR OFZH IR L 0 - anE

11

2. FADKMBOINE, MEICKRIFT

7
VRIS, #BCIERR R (BoukE, —i
W, ARiiEL, TRE), EICKITTREEZESE,

F7, K8 F£9, O F£10, F11RUEKI12 L5
L7z BRI 2B O FRRIEETOET
RO LN o720, MBI OWTIE3EME D FE
BEFRD SNz BlL, (ENIEREICH LTH
BB I R, WL EVHKEEL 72 (3
6, 7. X 5h). BIEAEIITEMOMEIKE L,

SAEM & M CHRIF L D IRV, FRIZ 2012
EOMIETE L LKA o7 (6, 8, [X5). —fE

WL 3EMORREHRET S L, 1R, Wil 4
ROZNTIICHELZEWRPROON, Rk L

BoOEIBCcltid 2 &, REOHWE o7z F
7oV AR, AR X AEIR, VER X AR, PRI X
FEXAERDOWTIUIDOWTHHELRRHEERITRED
bNZehols (36, 9, Xbe). FaIFEEL, 34
BoOBRERET 2L, EH, W, FRoZZE

WCEE R EREIRO LN BFETIIRIELY

~ P > E/
bZ <, INLOEMRO ) LIEHORENRE
- - =} Sne
Moz, F72 2013 FUXEM & WA OMICHE R
23 5
(©) FiE(cm) 550 | (A BIRIECR mr?)
22 500 a°
” 450 -# O
#2400 e 7
E o & .
%0 - o " Re =350 a
19 =
@.X 300
18 L 250
819 20 21 22 23 250 300 350 400 450 500 550
L i
30 50 (e
IR () FORHCT A )
T w0 e
w2 5 = o0
£ A o =40 L
w T 20 20 30 40 50
002 2% % %0 5 L ;
- FARMAIEIGO
1001 s e o | O TRBEEAG) .
80 8 30 .
= N £
£ 60 ) g o | o
10 10
. V‘X ©
20 & 0 -
20 40 60 80 100 0 10 20 30 40 50
LRE FLI

X5 E&3FHREICETI2ERKMOLEELNRE, *E.

90
0] @ s k) ®) FHem) A
80 o
200 S o ®
€ od R0 - Mg
100 g
60
0 = 50
0 100 200 300 50 60 7 80 90
EF s
0] oo ) 0 o mmEa®
80
100 R
70
& - u & A
A P « U 60 g o%
- A
60 g 50 L]
a0 b 10
40 50 60 70 80 90
40 60 ;0;5 100 120 i
1000 80 | () ssm s a R
) Bk kg 10a) R arEn
800 7.5 A Ae 7
o
- wa ° »
& 600 Ay e 7.0 oo n
= ey ™ -
e
400 a R 6.5
0 50 o 6.5 7.0 7.5 8.0
200 400 600 800 1000 . -0 . 2 .
L i
AT—=FE] Of#HrADD ],

2014 EFHHEE R, P of#E, 1:1%5R7.
XZhhl, @ THE7ZHE ] 1L 2014 FEOFREERT.)

X [5F5), OlTaven)| @Twowozzb]) ITELLALL] @212 44~
(— [RIsE 256 75 ), M [RZHBIX] 1 2012 4E~2013 F£FI51H, A [5



12 RS AT e v & —TFgE RS 45 26 5 (2016.12)
5 5 o
201274 201210 4%
4 4
3 3
2 o 2 °
1 1
0 b—m—Oo—mr—x—e 0 O—/HE
60 70 80 90 100 60 70 80 90 100
5 5 o
2013 4% 201 3%
4 4
o3 3
o
5}5 2 <& 2
=
1 1
0 4—o AE—X: ® 0 O N—X ®
60 70 80 90 100 60 70 80 90 100
5 5 S
2014 4% 2014004%
4 4
3 o 3
2 2 [
1 1 D AX A
0 “—O—A—Xx—11 - 0
60 70 80 90 100 60 70 80 90 100
i (em)

K6 FikEEREEORHE
AR ATHESIPRL,OTHAADN ], x [5FE2],,OTaven) | @TwHUL] @ [HE7Ehbs ] [1E

LUZL) B IRTHBIX] - TR 256 2Rd. BIRFEEE, B2 10, 018 11, 1836 12, 3654 i 1 3, 54-72 & :
4, 7290 15 & L7z

x6 3FICHhAIEZHEBRKTFEORES LUREICEHAT 22BO MR

I

N e B BRGNS AR TRIE RXORE YORS Loxy BRL HRRL
(FHm*) (%) (k) (KAm?) (g) (kgl0a') &AF (%) Ha (%) HE (%)

e 1 0.072™  4981.7** 10739** 248119** 23.5%*  240689**  3.755%* 36.85* 665.8*
it 9 200.69%*  286.3*%*  2433%*  21283** 47.7** 78075*%*  0.556**  3748.5** 1760.9**
I 2 68.24** 3751.2**  1637**  27273** 99.5%*  343991**  2.611** 524.6**  208.0**
PR x S 9 19.06* 207.3%*  145.7" 3060*  0.95%* 5297**  0.260* * 281.5%*  332.7**
i X AR K 12 24.64%*  292.0%*  209.6™ 2118™  1.42%= 9550**  0.066* * 346.9*%*  445.9**
VEH] X AF- Ik 2 22.07"  2512.6%* 779" 8096** 2.33**  215902**  0.328** 809.1**  333.6**
PR < < ARk 11 761" 230.5%* 394" 1566™  1.03** 11275%*  0.197** 158.5%*  132.2%*
A 78 9.094 42.8 125.2 1530  0.171 1304 0.018 7.918 5.058

BAEENHIZOWT, **, * S ZFNFN1UKETHE, S5UKETEHE, HETHEWI LRRT.



BARAF 5+ R 2ENC BT 2 KR OFHIER I X 5 IE - o

K7 EHEREOEZEPEPE (FRm?) CRIETHE.

o
s g=¢

13

2012 2013 2014
mn A %A
5H9H 6 H14 H 4 H30H 6 H11 H 4 H25H 6 H18 H

— A 28.5bc 30.6 20.1d 28.6¢cd 26.8cd 26.0c

53 ITH - - - - 25.4d 32.3abc

BHzADY 28.5bc 24.8 28.3bc 25.7d 30.7bcd 29.6bc

BN ) 26.0c 24.6 23.7cd 25.2d 23.8d 27.5¢

a kR 32.8b 32.0 32.7ab 36.9a 38.3ab 37.9ab

WO -5 32.8b 30.8 30.6ab 28.1d 36.7abc 37.2ab

HEEDS - - - - 42.2a 38.6a

FLLAL 39.2a 334 33.8a 32.0bc 36.5abc 36.1ab

B IR 256 - 24.7 31.3ab 32.6b - -

RIHBIX 29.9bc 27.7 29.6ab 28.4cd - -

Fi5 31.1 28.6 28.8 29.7 32.6 33.2

=t ns ns ns

rn i o - .

PRI i ns *k ns
=777yt HIIE 38 H AR I Tukey i (5% ) THEEN W LERT **, *131%, S5%KIETH
EThD.

=8 FHLREOERIPERSE (%) CRIFTHE
2012 2013 2014
rn A % H
5H9H 6 H14 H 4 H30H 6 H11 H 4H25H 6 H18 H

— A 77.4a 35.2¢ 83.1a 72.8ab 82.2 56.3

AHETHN - - - - 79.8 65.1

HzZARDD 75.6a 27.8cd 71.6abc 75.5ab 75.7 81.5

5<{%5 77.5a 28.7cd 79.7a 77.7a 75.4 77.8

aveR) 79.1a 63.2a 75.6ab 62.8ab 66.8 73.3

WHUTH 82.9a 39.1bc 79.5a 70.0ab 71.7 74.4

HEEDSL - - - - 76.9 63.2

FLLAL 63.6b 46.0bc 75.0abc 69.8ab 70.7 59.8

BYIR 256 - 17.7d 61.2¢c 74.6ab - -

RIHBIX 60.3b 50.1b 63.6bc 56.4b - -

T 73.8 38.5 73.7 70.0 74.9 68.9

1R 4 * ns

rn i . * s

PR x il *ox * ns

F—=7V7 7y bHIIEE 0N TafEi 2 Tukey i (56%) THEEDVRWI L 2RT **,

HTHhb,

LHERDH Y, BETIE [HRAADOD | OFEE
Bt b Z 0, BT T—F2E] PiRb %<,
RN &0 s O 2 DBIRD R 5 2 LR 5

1X1%, 5%KETH

N7 (36, 10, X5d). TR EIXSEMOKREE
WETDHE, B, S AEROBSERIIEHEAE
ALY RELEHED Y, FIFEL O BIECTREL
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x9 FHERBEOERFS I WD) CRIFTRE

2012 2013 2014
mn A Ei%H
5H9H 6H14H 4H30H 6H11H 4H25H 6 H18H

—H A 72.7¢ 63.7 64.0c 55.0bc 72.5 56.3b

5SS ZTHH - - - - 75.0 58.2b

W2 HDY 64.0c 52.5 69.0c 55.7bc 82.5 64.8ab

»L{E% 66.3c 53.2 75.0c 50.6¢ 72.5 63.1ab

a3 eH) 72.7¢ 57.4 97.2ab 81.1ab 108.5 79.1ab

Wb 74.4bc 65.6 93.0b 67.7abc 103.5 84.1ab

HEHG - - - - 120.0 95.6a

ELLAL 100.9ab 69.3 107.9a 77.5abc 118.0 82.5ab

BT 256 - 58.0 98.7ab 69.5abc - -

NZHBIE 107.0a 82.5 109.1a 85.7a - -

RG] 79.7 62.8 89.2 67.9 94.1 73.0

ﬁ:ﬁﬂ * % * % * %

Iﬁ]fﬁ * & ok % %

VER] x i it ns ns ns
=777y IR — &5 H N CEAER I Tukey 5 (5%) THEENRWI LART, **, *1X1%, 5%KETH
BEThb

K10 FHERBEOERIPEIEY (Fm2) ICRIFTHE
2012 2013 2014
AT % H
5H9H 6H 14 H 4H30H 6 H11H 4H25H 6 H 18 H

— A 412a 483a 314bc 524a 369 462ab

5SEITHH - - - - 339 463ab

HAADY 446a 473a 411a 462ab 374 458ab

»HL{E5 392ab 463a 316bc 500a 330 435ab

a3 e 451a 557a 337b 488ab 354 479a

Wb 441a 471a 329b 415ab 354 442ab

HEiZbo - - - - 353 405b

IFLLAL 388ab 482a 313bc 413ab 310 437ab

BT 256 - 450a 317bc 469ab - -

NZHBIE 280b 336h 272¢ 332b - -

P 402 465 326 450 348 448

1EH) o . .

mn i . * s

VEHA X i i ns * ns

F—7 N7 7~y MEIZIEE 3 H N Tl 12 Tukey 5 (5% ) THEEEDSZWI L EIRT, **, *131%, 5%KIETH

HTH5.

HWEARO b7z (%6, 11, Mbg). MLk H256 5], 2014 4ED (A5 ETHAl, [1ELLEAL]
X, BHEOERENKE L, KRIEH O FZRHR DA O TOREE, £TORNEIZBWTHIFETIX
RobNnz 20134E0 [—FE] [5A<F5] [H Bk X 0 ARIUEm 72 - 72 (386, 12, M5i). AR



RTS8 R BT 5 KGO HERRIC L 5 0&E - ME 15
F11 EHERBEOERPTHE (g) ICRIFTHE.
2012 2013 2014
mn A E%H

5H9H 6 H14 H 4 H30H 6 H11H 4 H 25 H 6 H18 H
—FH A 20.8d 23.2¢ 19.9e 23.7c 25.1bed 25.6abc
53 ITH - - - - 26.6ab 26.7ab
B2 AD) 22.3bc 22.4cde 21.5cd 22.7d 25.6ab 26.6ab
BN ) 22.7b 24.1b 21.9bc 23.7c 27.4a 27.1a
a kA 21.3cd 22.1de 21.3cd 21.7e 23.7bc 25.0bc
WHUH 20.4d 21.5ef 21.1d 21.4ef 24.1bc 24.3cd
HEEDS - - - - 22.2¢ 22.7d
FLLAL 22.7b 22.8cd 22.7b 24.8b 26.0ab 25.9abc
B 256 - 20.9f 20.1e 20.7f - -
RIHBIX 27.4a 29.1a 25.9a 27.3a - -
Fi5 22.5 23.3 21.8 23.3 25.1 25.5
1R *4 *k ns
mn A . . o
PRI i ok *k ns

=777y MR — &5 H N THAER I Tukey 5 (5%) THEENRWI LARRT. ** *X1%, 5%KETH
HTh5b.
xK12 FHERBEOERIBLRKE (kgllat) ICRIFTHE
2012 2013 2014
AT EHEH

5H9H 6 H 14 H 4 H30H 6 11 H 4 H 25 H 6 H18 H
— A 529b 220cd 387e 602ab 501b 405¢
53 ITHN - - - - 626ab 661ab
HzAHDD 519b 207cd 545bc 495cd 622ab 602ab
H<ED 539b 193cd 498cd 512cd 606ab 578b
oA 587ab 467a 572bc 563bc 681ab 668ab
(X SR O VAR>} 599ab 287bc 545bc 496¢cd 703ab 699ab
HEIZHDL - - - - 783a 621ab
FLLAL 632a 355b 620ab 605ab 734a 748a
RAF 256 - 127d 457de 467d - -
RZHBIE 653a 510a 690a 650a - -
T 580 296 539 549 657 623
1EH 4 ns *
nn A o . .
PR x il *ox * ok ns

=77 7y bR H N CRAERIZ Tukey i (5%) THEEDRWI L ERT. **,

HTH5.

X 1%, 5%KETH

BRCiRE L7MEMI Tk, BiRSClk, BEL,
—HE LV (HEZHLSIRTIELES L]
) TEHIE o7z, FOEREE L TCRIETIIEHR

HIMIC T 2 RESGEO T TRETE, F/-215
OFFETIE Taves) ] OL)RFELWEIRD R
DN TzZ ENETENDL (M5, 6). —F



16 SR EITZE £ > & — i 7EHas

Mk Ccld, FiEE N5 &% oM TRINE L
ol TOERELT, NEBEEZNOHI L, A
RIPEEUIEIRD /T 5% { TRED Eh o 7225, —il
WEHIE LA L, FEIEE LT EN 2 -
e EZLND (K6, 8, 9, 10, 11, X 5d, e,
f g ). ZORTRERED [5HSZTH4] 3K
FECORIFL FSERINEIS SNz, IR
2B S A REFC, BALRE Y 72 ) OF
Bax L HRTE, —HWEKIZD RSl sr %

. BARBRKOEL LR ESZ 7. b
Z LD O HE CORINRIRED 720121, WL R R
L, B E S L T—HEEOMA L 2680
BoORLERRT 52 ENEET, EHEHRELS
FLEFERBRLFEAE LIS W RA SO FFEDE
E#Z 2% (Mba, d, 1).

Wiz, E BB+ 22 EHNEDORE (X
Ky ooy ERER, BRAE, BRBKNEEG) IRk
IFTHEBIZOVT, %6, 13, WBLW151IRL
7o TRY s EERIL, (EOREIKE L,
BRI VMRS A2 L ICE )V EmEAENL o7 (£
6, 13, [XI55). #Fhi&xax, 0, BfE FRIcE
RIRDFRO 5N, FRERIAH B RS HAEH R
D57z, 2012 SEOMUE TIRETIR D 71 X A 2 BEE

%2675 (2016.12)

XD BB ER 05, [—FE] R [5HST2)
SO G TIIMIR O T SRR & ) BRI ARSI
wmEY, hAEMED [HEEDS] [1ZLLES L]
TSR T L RT3 272572 Sh
SOERNE L LENEHONFIF ) % I L 72/ 2,
RO FRRIPIKEN o7 (F6, 14, K5k, F
RN EE T, i, RIS ERRETRD S
F oK EHRNCE B HEAERAD RO S zns, Fik
LVMIFEBTHE LMEN S o7 72720, 2013
FIZOWTIE, 7TH»S 8 H FHORIEIME L, H
2 C OUEEE & 72 o 7o RAR O R EA: R 54
THLHERIKOEEIE»-72 (6, 15, [X5]).
SRz EO R Tl BAGED [5HS2H
] I EEREC O BE L MERIES SN Wi
FEIZVEIC B D & F R ATRIFC, HATEREYS2 Y
DHENEEAEL CHRTE, —FREIZ L 2w
W%, FERAKOIA L D RFEE > 72,
—F, [arves) ] [H&7Zb6] [1ZLLES L]
&, BHE it L FAREOF RPFEER G2
2, MIECIIFE L mELAMES 72 (327,10,
15, M5d, e, 1).

A 2 BB 5 2 LT RIEIC R
2o, FHkb (2008 2k, 4 H A5 5H

x13 EHERBOERPZKREICNIEFE (%) ICRIETHE

2012 2013 2014
s 3% H

5H9H 6140 47300 6 H11H 47251 6118 H
— A 6.7b 7.4ab 6.7bc 6.9ab 7.0 8.0a
HETHR - - - - 7.1 7.5b
i 2 AD ) 6.6b 7.7a 6.6bc 6.8ab 73 7.3b
»LF5 6.7b 7.6a 6.8ab 6.9ab 7.4 7.3b
aveH) 6.7b 7.1bc 6.7bc 7.1a 74 7.4b
Wb 6.7b 7.5ab 6.5bc 6.7b 7.0 7.3b
HEDS - - - - 7.2 7.5b
ELLEAL 6.2¢ 6.7¢ 5.9d 6.7b 6.9 7.1b
B3 256 - 7.5ab 6.3¢ 6.3ab - -
XZHBIX 7.7a 7.1bc 7.1a 7.1a - -
P 6.8 7.3 6.6 6.8 7.2 74
An i . o .
PEIA X A *x * *x

F—7 V7 7~y IR H AT fER 2 Tukey i (5% ) THREED AW E2RT. **, *1d1%, 5%KETH

HTH5.



HA VBRI RS 2 47, RS & R
s 20— wA L, BFEE0ET 22
EEHELTVAD. AERIZBWTYH, BETIIR

F14 FHEREE REBEOZRIBHEES (%) CRIETHE.

BARAF 5+ R 2ENC BT 2 KR OFHIER I X 5 IE - o

o
s g=¢

17

Bothne —B L BIREOETARD 5N
7z 2L, BECIIREINCER SN E b0
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Yield and Quality of Direct Seeded Rice Cultivars in Different
Cropping Seasons

Satoko Yasumoto*, Makoto Kojima*, Natsumi Maki*,
Kazuto Shigeta* and Yasuo Ohsita*

Summary

International competitiveness strengthen of farm
products is indispensable for Japanese agriculture.
So a further cost cut is demanded. Direct seeding
of rice as a technique that is effective for a cost
reduction. By using the technique, raising of seedling
and transplanting, which account for approximately
26% among all rice growing work, become needless.
Then this technique is paid attention as the effective
technique that can reduce production cost and work
force. The dry direct seeding is lower-cost method,
but it is influenced by establish habit of seeding
and growth properties of cultivars. Therefore we
assumed early seeding cultivation and late seeding
cultivation as the cropping system that introduction
was expected. And we examined establishment of
seeding, the growth, yield and quality using ten main
paddy-rice cultivars of the Kanto area including some
cultivars bred newly in late years

The results are summarized as follows.

1. In case of direct seeding in the end of April, when
daily mean temperature was about 15 C, final
emergence percentage lowered than 50% in many
cultivars. When about 250seeds were sown, the
number of establishment was more than 50 plans
m?2

2. In case of early sowing, the days to set of
emergency and the days from emergency to
heading were longer than that in late sowing. As
these reasons that the temperature condition

from sowing to emergency was lower and the

day length was longer in early sowing than that
in late sowing were thought. On the other hand,
the days from heading to maturity were longer
in late sowing than early sowing. As the main
reasons that heading in late sowing began at end
of August, then temperature was lowered in the
process of seed growth was thought.

. Comparing vyield and vyield-related characters

between early and late direct seeding cleared that
yields in late direct seeding were decreased in
many cultivars. Though the effective ear number
was not changed, the percentage of ripened grains

was decreased was thought as the factor.

. In yield components, the ranking of number

of effective ears and number of spikelets per
panicle, percentage of perfect grains were not
changed by cropping seasons. In this study, the
number of effective ears were increased in late
cropping season. But the number of spikelets
per panicle and grain filling rate were decreased.
The thousand kerneld weight and their ranking
between cultivars were not changed by cropping

seasons.

. For getting stable yield in the cropping system of

direct seeding in the end of April, using cultivars
with much number of the seeds in an ear, because
enough temperature is provided during an ear
ripening period, is important. And in the cropping
system of direct seeding in the middle of June,
using cultivars these have much number of the
effective ears and these are hard to occur of the

*  NARO Agricultural Research Center
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green immature grain are important to get stable

yields, because it becomes early low temperature

condition of the ear ripening process.



