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iy NBF 32 D2 a0 BRI 20 222 R 12 B 3 2 4%
&, WEMMOHERES IS LY, EEHEOEEILK
HRD BN T WS, LR TR O #iIR N B G
RAWE L TIWVAS, A 5o 5K D HERHE W
7280, WREOEFEILRD2OIZI3KEZIEH L 72 %
HHENVEE D, T2, HBEEDHWTETH
LEBEEZHRLE LKHEREOREREDHT
THIFEEAITKT 2RI RE . LaL, Juke
WIROKHIZ)EL < A3 5 BRIk, & - F
EAEE LT, MR HIM R A ERE O K% HE
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BEEICXD, ERIEICERTREOREZ LT L
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FOEASIZX W #HE LR b 2 & lifEs
¥ (FHAZEE D EROBEERELY) &, F
Tl AbFE IR O K IR C b — 2R EEA ST
W, S5 R LEEIERPFESNSE 7Oy 31 —
(HEMz FkE D /ERLD 255 & L, FHi1 FOEAS [
5\ B B @IS PE ORI & 2 BREHE O B 5 & H AR
ELCHRABRE FERL 7.

W) 70 B M T KRR G 2 SR 3 5 720, AN
FOEASH ¥ 12 BT, HTFKRMHEIHO LMD R
HBXAHELTAY, 70y a3 =% L
TR R M TR ORI AR LoD, AEF - I

wmAEFE L. T2, ML EEEOWL D720,
R % 28 2 723 BRIX 2 50T ¢, HU T KALB X O
JEEAAR D 53 A5 AR P D& Fwm 7 IS RITT R
BEFA L. &5, 7y a) —EERICHE
DS R Y A 128\, FOEAS O # T #E i A
I TEX 50089 lgET L 72

RIFFEIE, BWKEARLE 70y =7 MifgE [k
HOEAERE I SEHEEE 2 & 2 MR 45 A 016 F Heafr o
Bi%E ] 3% [ IR HIEA 2 16 L 72K H &
AL OBAZE] 12X hiThire.

0. MeERE

1. Bl EHTKAHIE DR

BRI -, deBERTZE R v v — GBS IR
EBT) N FOEASASHE 1. (2010 4E 11 A) Sz
FRLEGTH L. ZomBIE, EKY— N (b
T1mZFT) Z2/LLAHET2 OOXE (HED
4da/IXH) IZETOHNTEY, XBIEIHHZLT
W KA HIE2STTEETH 5. BHEBICOHT 1m
FCHEARY = ML ENTVWD, KEFEE 21
BT A5 ILEE R (RBIFL) (XK1 o X 9 ICFE &
NTW5. RS XEOMBEDF 9m L
R\ 7e, REFERIESIXEO—) D% RIED
EZOXI OKFAM) ZnZnod bz #E 51
KOKBTEMIER . $72, 20114ED 9 A T4 L
Me, MEMMA@EL T, —HOXME TR EHKFERE
DTSR SNz GEIZRRESI) oT, Bk
BOD, 2012F4FI22o00KEE D, BFD
fiti T2 b A7 L ORIBIFLCTdH - 720 12 b Aidk
A BB IE DR T %475 72,

REBEHH AT EBL T, 2200XKEO ) B HIX
WRKMHIE A 479 X (LUF, $I#X) &L, &9
—JF AR % U ORI ZR O N5 & FERR B 7 b
LREERBT 21X (DN, BIRX) ik L7z &
B, REIZBWTIE, HT KM EEY O 2 AT
JAZE GERREOEA L) 225 DRI TRT I L E
T 5. HIEX O ER T ARAMIE, 2011 4£45-30 cm,
2012 R I ZHEAKMEZ EH L CT-40cm (HF 9 ARTOH
7 5 -30 cm, FOEAS O i il K iz (A 2Y) &
L7z, HEIX A BT 2 HEAR M O KA B 2N 5 O fr
B (LUF, THERKALD) 12, BHEWAKZIT ) 54,

Thbb, KR ERIT TBW KNS T
K - bk & HEIHIES A5 A 1R ER TR & Y
b 10 em AR E < L7z, AKROEBRZRN O KA A R 2
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B 1 HERICHU/- FOEAS EZ DB

BB L UHEEICIIES ImEOEARY— FSIEL SN
T\ 5. FOEASIZ 2010 45 11 H 0T T, AREIZEZL
T 1 mMHkECHRE S AL, fLoE oA v M2
RBEAS>TVD LD (FEH) L AoTwiwd o () 28
THIZET SN/,

R L ORBIFLOAIEIZIE, 2012 4 oI ERB AT O
4 HIZ, WA D L R A b T L 72,
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KAAFITNS 7% B LREKIIMEIET 2 TH 225, #5
KIEDEFNZ LY, FIET H2KMIEETETT 5.
PR Z BT A ED S 10embEHL LD
(&, 7K S 72 AR ASHEKAE O AL 25 P BT L 3
LA —N—=7u—LTZDOF FHKRINL D% EFE
WPz Th A, 2011 4E1E, Efiich7zoT
COHBRKEITOBAOREE L. Ll =
DFEETI, H TR E KNS B 5 IRPLT
ZEOEWNNH 2 L9 Ha121E, BT KA
EXRME D bEE AEAS RSNz £ T, 2012
FIZBWTIE, WKW 2 & BE» %
CHERDYERIZAE L K0, &5 WIZHWED
R20mmE M2 5 &) BHEEICIEHAKITTREZM L
FEAIRALIE RSB TR & 7] U2 10 em F2 AR C L
THEEIKRZRT L )12 L 7.

2. xF¥F&7Oval) —DFHIE

HIHIX B L ORI O XY %, AREFEME % 5%
122 OO (12, AR EBXIgE$5)
Wby, AF, 7uvya)—BIUry~vx (R
TR D R ) 2 TN O KN ICER T L7,
2011 4E > 5 2012 4EFKIC 2T C, 7y a2y —o
BEREEDOGRELY TEX521/NS{T572D12,
RO X 12 L7z, 2011 41, A TAF
-7 0y 3 -0 2 BXTIZT ¥~ 2 HAE,
2012 1%, ARSI TAFHAE, BXIICTTZy~ 21—
Ty a)—02FEE LA AF, Tuval)—
&b, EEEIXIEANC, 28 x 40 m EVERHT L7
P, WA, RT A by = (5 &R
ZEREMN A F BHE, 2007 A4S, 2010) Ok
BTV (BEIE, 2008) (2#: TR L7,
2011 4F1%, 2 H28 HICHETE L T/ 9 ARECHHE
L7zt 2008V ML A) #4H 2T HIZE
FEO(FREZ) L7z, B I3ME oMLt ot
bHENo /2720, BWEMIIATTRETH o7, 6 1
IHE7THIOHD 2 EHFEZER/KL, 8 H11 H
(ZUNFE L 720 2012 4F0%, 3 A 1 H¥EHE, REFHO
NR—=8—KRy "NHEESLHASHIZEM L7z, FORE,
WA EREE (=y 5, U-1E) < AHP-6)
EHOWTEREZ L7722, BLPA T Tho727
O, EMANCTFIEEICL 2B L ZLEE L. 6 1
IB3HE8HIOHD 2w %%EML, 8 H27H
WZUIHE L 7. 4R & b, mAR 200 cm, A& 5 cm,

%M1 90 cm @ 2 fefiil 2 GRARZEE 20 #k /m®) & L,
THEFEIZTFELTL—FELZHOTANTIT-
7z.

Ty ay) —\ EEseN (FHFDY R
%, WIOIEFT HrE, 2003) (2H#E U CHEEE L7
BEBFHOLLVE 128KtV L A1) %, FHH
sEMitE (ISEKI, + v )V F PVH1) % HWw &
L7z #EMEHIX, 2011458 H 5 H, 2012 428
TH24H, EHEHIE 2011458 H 25 H, 2012
FENRNSHIHTH-72. #AM 180 cm, FEfH 30 cm,
%M1 50 cm @ 2 fehifl 2 (AR 3.7 ¥k /m®) & L
720 WENOME D RRAE U725 A (2 H i %
T, RAEDHFIZE A L2 2012 Ep 70y 1) —
GEIR R EZEE L2 250, ML )
RRMEFRE T & 72,

Ewgnd, BR#M7y 7H7y bu—41) —
GRS, 2005) % HV28F 9 A FEFEAS CIESER
(ML, 2012) 12 & o TEAE S 49 10 em,  BAER ST @
o A LRI 20 cm O EEAE K L 72, #AIE
Bt) ATE) 1&, AF25180cm, 71 v 31—
160cm T 5. FEIEIZDOWTIdBl§ 5.

BRICEWT L7000y a1) —TlE, EHEBZORE
WESEE L 70 B 2 E D350 AS, 2011 4F I3 E M
PO TRRBKED D o 72720, EEDT2ODHER
I Tbhhotz. —F, 201241k 70y a2 —5%E
R RV HERE 2 F20 L 72 2S5Bi 3 k4 5. A F T
W&, X o H T RAEHIAENC X 2Rk DR R
TThhhros.

W OEE - NEREOM, +FTldtEan
#, 7oy a) —TIxEFEEMEFTRNELIT- 7.
T/, 20124FED 7y a3 —TlE, FXWICHE
L7744 (20m x 2WAD AH 24257, 36 m?)
DO S HERIIAELIRE 1 R B X 125H4 10, fEERE
2510 em Pl b & 7 o 7o8k & & T L TRIEDAEE
I % A L7

2011 fE D A FTld, FEf (SPADfE) % FEkkREt
(3 /)%, SPAD502) TR L7z, F72, £FH -
WEREOKFEIICBI 2EW R &k EB L 04
EREHRY, &K% aBRARSEE (Vo
A AT AFK, IM3000CN) % 728k 12
LYEHIIL 7.
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3. KSR - t/HEKEDETHA

AP TIED KR T~ ¥ v v B X ORRE & k&R
, FNENT UV A A= BLOTDR7u—7
(Campbell, CS616) T, LEFHWHABEB UL TE=% 1)
YL Ky HiE, AFBLOTOYy ) -0
EREEZ, M2 5% S 10em B L 0820 cm DL
BOMEZFHHTE L L) IRELL. ol
&, 7 — % 1o # — (Campbell, CR10X, CR1000 %,
BEAMSH) CllE - kL7 2B, AFTIEE
HCHFEEAIT o 7223 TR v ONE T 2
o0 T EHE A S HIEKGE U E TORES
(LBOES) 3Z L L7, HTFANVOE=ZF 1)~
7L, HXOMBILE B L OCHiBIL & #hiBfLoHh
WAL, 1 A9, 5H4 HATICHEE EE (VP50)
B T ARAMMEEE 5B L, ENOKAZ KL
> %— (Onset, HOBO-U20-001-01) Cilll5E - it
L7 b, REMEI, AREDSIZKTFHN
I3 mBEHN TS, fBfLAE CIEmILE
T, HHBHIL & MBHILO I E TlE, AREFEZREL Y
H\ 80 em ~120 cm ¥ T, M T KALHIEE DIV E
IDRRRVRELY Y U —F— 12X W IHI LT
ErREE L7z, BOTH 10 e FEE OHIPH 213 £ 5
O/NL (EZET7mm) BHVTHB Y, FHEEDKkD
BEIZEHIZ LTS, BORMOBEIL, 220
TELZTL R b L9102, #HElLT2HoR
L7228, B FEO/NLD BN T235 5O B 7201,
ANLOHFEZ Y 2B 7200 EE 1 em R OREZ
FeE L 72,
ZIXOBEPIKkER L OREPKE, HIHXIC
BUKKkEEZE=F) v 7 L7z BEEIFKE
&, B EET (FmMEEE EESRESARRE
SW050GM), EmHEkE L FKEIIKEX—% (7
A V&M, B IREE TR KE X — 5,
EKDA40) = F\WCEHII L 72, BRI EFT D78V X
ik, /NEl o 4 — (Onset, HOBO-UA-003-64),
KA =& OOy A I LK EHINZ Vv 72
T—y 0 —7T, TNEIHH - FlEkL 7.

4. HEREH XOHEINE
1BAT O 4@ R - BRA R & R AT — 38 h R AR %
DI % 2011 £ 1297 - 72, X B X OBk

Kzhzhomis, e U<, BErEkxe
Rt —s e X & ke L7z, Bz AW 5 RT

8 23 75 (2015.2)

—ZMETIX, 7aya) -0V FEETON
F(Fiis, 2011) 22E102, R Z LR TE
EH9 10 cm DAL KT L 72, HUF AR A8 oo A7 4

X JEfEEC, B4 MHEIX, 4 RKETHRBRIX % 3E L
7= (BT 16 X)) . HIEX & BARIX, SENO 2 5
X 40 mOFFF L) 7%, 20X 5mDXH I 8 FE5)
L, BEATHIEX & JRAT—3 iR % 28 B AR E L
7o 70y 30) —FEEERE, RIEORIE (kS
B REIE ) DSXE L > TRE L7290, HEo
AR % SR\ 2 51 8 MLER[X 2 A CRllRIX % G E
L7-.

MR, A FOBEATHAX T, Wiitd H%h
PEREEFCN-P,OsK,0 %, #AE& L C 5.2-5.2-5.2 kg/
10azaiH, 1\ H %8 EIC 4.5-4.5-4.5 kg/
10a, 2[AH &8 HIZ4.54.230kg/10a%, i
FIAEE IS L2, 70y 2 — 0BT e
XTid, Wb EEE TR E L TN-P,Os
K,0, 22.621.0-20.6 kg/10 a % 2@/, JBALE LT
N-K,0 = 3.63.6kg/10a% 9 H 29 H (EHlit: 35 H)
BIU10H 13 H CGEEM) IC2hehtgERmIC
G L7z, R —F e ot R 1%, NPK AL
EWEITO20% K E 25 L )2, AFTIE, #HE)
AR C N-P,O-K,0 = 4.16-11.1-10.2 kg/10 a, JEHE
REDOWEIRFELP30 & LPS60 # N T 3.6kg/10a§
D, 7uvya) =T, HEIEEECN-P,0:-K,0
= 18.1-16.8-22.2 kg/10 a, # 7&K % LP30 & LPS60
#NT29kg/10ad D& L7z, 20% &) hal=
DHIEERE, BN ORI O RS T I 5 T i S
N7 JEATEIE I B3 2 B R CR%ER) 6, E
THNE & FSELL EOEB GO NS IR E v &
MWL THRELZDDTH S,

2012 FiFECRAT—EmE S L, MR 2011
FEEFLCE L.

5. 7Oy —FEHEEODEBRAR
(2012 )

HRICEMT L2700y 2 —|2D0WT, EER
WZHEEZ AT O B A 2012 4F 12 E e L 72, X
(&, HIENXCC I TR, BRX Tl HOKER S L
7. HEIX T, BMERAEE CARPHHE I NS &
AN, EH TR A —FRICHE L Y B2 L TR
AKL7z BT, HEREST5ICE-72LH
HTHB SN LREEICEUKF 22— 7 (ZZFERBRT 7
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YR =2, zox7u— AR & F v Cla 2 §ok
L7z, BOKF 22— 7103, TR O Tl
SR ICHE L, RMAKIEEZ A L CHOK L 7.
72721, FXO—E121%, HEERO X% i) 7.
L7255 T, BEMAIEE, T ERE, HokiEm, &
WERED 3KMEE 72 B F 72, BEROREEI S A
T B0, FHEBEMT OMO—IZPO 7 1 V4
(AL, 2—=F v 7)) Ok %)V (IF1.8m,
RIEHE S 1m, BATE 5m, FE@EMAKR) %2000
THREM 28R L7z, $74bb, MRS L& BN
EWOFEZHAGDLE 6 OFMFLEREL,
BRUETIZBI LEMBOHOA L AREB L O
A (EER) OWBERAEL. b AVEEHE
TS 2B ARSI L7225, by A VS

L7235, B X OB 0 B O 35 (3 Ak o 2
H - WEHREON R E L7z

6. RRAE

WARRED 2012, BbeE B I HAKR, &
30 cm/E & 5cmifE & 30 cm @ 1IFE O $E W & AR
GLCTHUY B L7z, 2012 4F 07 0y 3 — TIEHRADS
22 2 £ 912, FN DAV ClE2 25 5 cm
DOFZ B L)L (K2)., Byt
AEETEL E10emITE, ESX10em T &129
oOTay ZIGEIL, ThEhoTay 7IlEE
NHMREHR LT, 70T T4 BFRIFEE L, W
EeWlE L7z

Jowyay—

& | 30cm ¢

: ¥ i : 3

| I S | NFY|

prenman E e E

Il S . L =

| o =

i o

RS,

FhR (S ERmE)

2 RE/HBEOEAR (£: x¥, £:7Aval-)

AT (S05M)) LAY A, KBTaR L7z 30 cm PUJ5 O $EFH O A FERLSFE IR 2 SR, WH /RS (BATX) 1Z5emTH
B, BRELL 2WiE % 9 550 LT NORE (WE) 238, Hokiio+ (8 15)) ohdu ik figs 5. 72720,
2012 FFEDT Ty 3 — DI, KRBT (B 25)) 1275 £ 9 IR

M. BREER

1. HTFKAS KORETIRKG DR
AF - Tuya) —AFHNEPORKE, TG
K, BANTEKRS, MFKMOMEEEZHIBIY
412779, 2011 4R, #iBhALATE DKM I ITIE
REMRMICHERF SN TB D, 20124, #HAKRILAK
(AEG 3=8: N VAN YA B QLAY Al A =S VA ]
LR ISHRAKBIEBIELZ T o Tzt E LS
N5, L2L, WFhofEd, BRE/NSCHT
ARALAVMET L O S, #lBheL & flighfLo
MO TR % B EARMICHERT 2T LT TER

Moz, 20114F1E, AFBLUT Oy a0 -
WM O # P A K= 10 mm &, FEE I/
Sho7z. 2012 4F1%, A FREFBrS Ty O
) —ERERTE TORK 3 AT, MR H AT 60
HHEHoilbnhbbd, A THkERE
F139mm &, NEros. UEoZ Ens, KEE
B3 X OHIBALUSIAN O BEFK O G & ITIEF 1A
LholzbDEMREINL. B, KREFEB XU
WIfLOZEBROMEIRIX, T FOHEREZ &1 X 5 R%
B WVERET L E, B 1m?dH7z0) 10 LFEE &
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K3 x¥sLv7Oval-—4£FHEPORKE

WTHRKE,

BMALTEOREEKEEKRRT 2 vIib, BTFREDOHTS

(2011 %)

A ERP LR T 2 v Vi, hE CGERR) 2258 S 10 cm OREME. W TRMCO [HIBIX] B L0 THKKX] &, £
NENDOKIZBIT L, L ERMPALO PR TOKEZRLIZEDTH 5.

REdbonl., $4bb, ZEIKTIHZSN T
5 IRTE CTIIARKE R & B fL D 22 12 10 mmAH 24 D
KEZHRFHLTWAEI LIRS,

FERMEICE LTI, 2011 B IEBEMIC L W T
KEASEE A &, BEMTRA BIRX OGS
WKL) FTTDLDICHHEZZEL, BNEEOS
Mo 7 HERIARI P B X 079 H A LI E L 0
WHE KA CREB S AR S B o 72—, 2012
X, 9 HiE DI, Bk - SEEEDSHEINL T b8k
K RIFCTH o7z

FHRIFHEEZEZ SN LHE) AREOTIEKS S HTIK
OB & D8y — > TEB L7z, #E 10cm
DRKRTF v ¥ v )V id#E4a-100 kPa (#pF3.0) Lt &
oTHY (M3, M4), HFAMEORS 20cm T
S HITEERENHERE I LTV (F— 58,

L7z8>C, TIEEIRIZX AR OKA L ADE
CZIRMIEAEC T o EZOENL. —H,
2011 FF o7 1y 3 — M OFIHEX TIX, W
253 E 10emIiZBIFEKET ¥ v v23-1kPa
(#)pF1.0) i f& D IS TRaE $ 2 MR 23 E 2 -
7z.

2011 1%, 9 A LIk, #PKEIC D 5 KM
HAROFEE T, FRCHBX TIIRFRIC L 24
THARENZE L KT L (K5 HE). 2011 £
7DyﬂU-ﬁ%%%¢,ﬂ@Bf%Ei@ﬁﬁﬁ
Ll olzd COHKEDIETICE B DL E
ZHN5. mmﬁ@ HEXTH, FRLLEORGE
PEREOHE RTINS, KEPEk=EIZ4 7%
Mol (M6). EFIZ, VTN BKEICH
T 2HKREOE GV NEA 2D 5 25, ZOREH &
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B4 x¥sL070va)-4BFHEGTOBRKE, HBTHKE

1-—:1 .
8/15
A/B (20124F)

i | | ! | |
9/5 9/26  10/17  11/1

BMALTEOREEKEEKRRT 2 vIib, BTFREDOHTS

(2012 %)

RXIZB 570y 20) —HEREOFUKERE bR L7z (FBUkE). HIEXOM TRRAKEE, 7oy a) —gHEROKR

A, 43mm (M 10 2H) 2. BREKELKRT v
EF L. HEAKOKNL & AERFLKRNAL (T HEZRFLO KAL) (I X

LT, BFEEIARBHEIS W LITMAT, iR
A 72 A NI AR IRALE DURAN OB TR 5w O E
B EEARE R DR GRS D,

Do X912, 2011 4F & 2012 4E OHEACIRI LS 22
ROPRONTzD, TOERE L TIE, 2012 4 OH
MU R IZBEKRED A % C BEDEE LR T W5
Epol-2 &, 612139 AR IO REKE - M

FEd 2011 4FED DB RED S22 EREZ LN
4. F72, FOEASHi L DEEDE D HE L /-

kb EZ oML, $4bb, HFOFOEASD
JE T 2010 £ 11 A CTH 525, B RS 5 M
b, BN, ME ZE0OMEKICSS SN, B
HZEBRAD TR T OMERE A A U T 72w FeE d HE%E
s, FhCx L, 201241, BEIEHO4HIC
PR BERERIAERART (D AREA D BILEFER) 250 T S

. HWFARAL o TBRIX ] & THIEEX ] 122w T oI 2

n, Fotk HRAD F TIIEBREMFICSS SN,
COZEIZEY, 2011 4E 2 2012 4E & TlE, O
PERBETI DS T o - REMEA R SN 5

B, BHEKEIL 2 7L D HIEIX DA BIX
LD L RRL VAR S N208, BKEDERT
FHTET, ERIZAHTH 5.

2. x¥&T70vaV)—DEFHKRV
IREICRIET HFKGIFHDOEE
2011 4F, 20124F & 12, A~ FOAEF I KA
HOPBRRON Ao (R1~F4D. FFEH

IR O X OB 3 7% <, B0 TR
ZHIEIX & FRIX CERPR SN o lz720 L
BINDL. B, THFEEPTRFIITE hd o770,
WO E S RS M R AR G 7 e o 7z
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X5 HBHEKE, BREHKESLIUREBIKEDOHTE (2011 F)

BEPEKEIES BRSO ) v 7 LTCWweh, REHKEOET=4) v 72 L7227 B 12 HUEOREEMZ /R L 7.
BIEEIX T, BEAKICHZC, 70 12 HA 5 8 H 28 HORIZE 6 mmAH4 25 FHERELC & 1 By 1 S e,

1500

1000

WEHAKE on WRHEKE. om  HREAKR. m
-
2

| i 1 1 1 1 1
%ﬂ &1 7/1 &1 91 10471 11/1 1241
B/B (20124F)

X6 BEHEKE BRHEKESLIUCREBIKEOHTE (2012 F)

AFEME GHSH) O 1BEMA, 5H1H»S0BEMEZR L. 2o, BKISZ T, $IEX I TRERICL DG
90 mm, BHIIX CIXHOKIEREIZ £ 04 13 mmAH G A3 E 55 (kG S 7z,



MEFER S - BRI ARV FIEES O A F - 70y 31) — OIS

xR1 X0 EFZYEOHE (2011 F)
- — H/H (AR
5/31 (92) 7/14 (136) 8/11 (164)
il 117 135 £ 1.2 146.7 = 11.8 2279 = 6.8
il JHT—%& 99 £ 1.8 152.7 = 21.3 298.5 = 10.0
B 817 10.7 = 1.1 120.2 = 14.4 2195 £ 11.9
B JRHT—%8 13.5 = 1.3 1934 = 5.1 320.2 = 16.8
baniV Gl

Hb N IR A 1) n.s. n.s. n.s.

T AT n.s. % % %

R HAEH * % n.s. n.s.

WE (gm™) ORAEIE, 4 KEOFIHME+ HERE KREOMIE, 531 HIZEE10ems (280), € ofiid,
&E25cms GH) AL THZLO. FHETORRIR, ns I 5% KETHE TR, *I5%KETHRE, **

Z1%RETHETH D Z LR

®2 xXOREH B8 A 11H) O ERE, EX, FHR, FHEHLUVAKRE (2011 F)

TRAE 4] it AL = I #E g/m’ 3l em HEHE cm FEEE mm FELE g/m”
il 1817 1880 = 41 55.7 £ 0.2 9.0 £ 0.2 16.0 = 0.2 1467 = 17
il JRAT—% 2439 = 62 58.5 = 0.7 10.3 = 0.2 17.6 £ 0.3 1701 = 30
B 1817 1859 £ 87 56.1 = 1.3 89 0.2 159 £ 0.2 1393 = 43
B JRHT—%& 2666 * 131 59.4 = 1.0 10.7 = 0.3 18.0 = 0.5 1808 = 79

bani G
R AL A n.s. n.s. n.s. n.s. n.s.
il ehe % % * * % % % % %
ZHAEH n.s. n.s. n.s. n.s. n.s.

B3 4 AR Ol = A K REOMIE, &R 25cmsr GH) 2REL TSz b 0. # LiED X OTHEE

g b P E.
L 5% KETHRE, **1L1BKETEETHLZ L 2RT.

X3 XXLHELHOLEFTE (2012F)

AT E ST 40 em, AEEBAMUSTHE L 2E S, SEOITOFRIL, ns i3 5% KETHETII R,

A/RA

(PR F ) AR [X 3 mm RS g/m’ LT E g/m? i LY E g/m?
6/18 gl 280 = 11 83.0 £ 1.3 176 = 23 193 £ 2.1
(109) B fix 280 = 6 84.2 = 2.8 171 = 11 179 = 0.6
8/7 il 507 = 11 93.6 = 2.1 1499 + 84 184.5 = 8.1
(159) Bl i 534 * 12 100.6 = 1.5 1706 = 85 2109 = 9.9

8H7THOEFHOA, HBRXETHEED D (HIE, 5%KHE). BT 4 KEOTPYME = EHEHRAE K REOMHEIL,

%E50cm% (9 ~10%k) Z#A L TRz 0.

K4 ZXUGEH (8 B 27 H) D&EEBEE (2012 %)

. B W EEHEEE M R R E T R E TER R TERRET
mm g/m g/m g/m g/m mm mm
Gl 556 + 4 2300 = 153 275 = 18 1540 + 83 173 £ 8 100 £ 5 16.4 = 0.2
Ea)ie 550 = 8 2256 = 94 274 = 12 1514 + 45 170 £ 6 105 = 5 16.3 = 0.2
TR 40cm, FEHAIHBELZH OIZOWTORHIME
Btk 4 PUB O = fFERRE, S EOMIX, &£ES0emsr (9 ~108k) ZMAEL THRAZLD. WTFho%ERD,

RBRIX I THEESR L (tHUE, 5%/KIEE).
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7aya)—0rEFIE UTIERRS X PR E B L3 otz EZbN7205, HIH
mniiﬁ@E<%mE,%m$i%@E>%w XOFDBRIX & 0 BIF R4 E SRS L (&
X, LWy HOkERIZR -7z 2011 FE i3 EER o 7), PHERBFR CRBENES L r o7 (K7).
¥ X LEINTIOEYES L O EEEEo 72721, R O AT R I & BRX T
VW E I TR L) S FEICKT L EhEIR SN R o7 (ES). 20124070 Y
(£5BL0%6). HIEHXOP ) AREIBEIEE 7% > ) —EREE R ORBIX T, HUKERThh 7z
2 EDEF RN L g S NG, —T, 2012 Yoo, MNDOTERFIIET > T o7z (K
I, AFEHMZE L CHRRES R CHERS 4. EMEROERRIE, kX EHEXTREL

£5 7OvaU—&FEH 10 B 138, BEXR70H) B2 EFEME (2011 F)
HWE, g/ B

TR ) it 5 = RN
el 81T 449 * 2.1 115 + 0.4 56.3 £ 2.5
il R AT —%& 381 =29 9.0 = 0.8 471 = 3.7
e 1817 444 = 3.8 104 £ 1.1 54.8 = 4.7
B JRET—% 58.1 £ 2.8 154 £ 0.5 73.6 = 3.3

G EGAT
TR 1145 % % % % *
T n.s. n.s. n.s.
ZHAEH * % % ok * %

Bfifix, 4 EOPIME £ e ZREOMEIZSICH > Tl 5 2O TPIME. SO oG RIE, ns. 13 5%
KETHETIE R, I 5%BKETHE, **IZ1%KETHE.

k6 JOvaU-—IniEiRE (11 B1 B, BE%89H) D&BEE (2011 £§)

T . I TEEHE, g/t VeE, g/ Bk
TRAE ) it L EERE, cm () = = pree T
gl 1817 11.2 £ 0.3 265.1 = 4.3 471 = 0.9 169 £ 1.5 25,5 = 0.4 89.5 = 1.2
gl J—%§ 99 £04  209.1 =120 45.7 = 2.7 16.4 £ 1.1 234 = 1.0 85.5 £ 4.1
B 1817 12.4 £ 0.5 321.3 = 22.6 589 = 3.5 214 =15 288 = 2.1 109.1 £ 6.7
B JRFT—% 12.1 £ 0.1 3109 = 6.7 68.3 = 2.7 283 = 1.2 30.5 = 0.6 1271 £ 6.7
5B AT

IRAL D % ok % % % % % % * % % %

it n.s. n.s. n.s. n.s. n.s. n.s.

ZHIEH n.s. n.s. n.s. * n.s. n.s.

HAEE I 20 mEBESICHE L7200, £ X 4 KEOFHME + BElERE SREOMIX, 412> Tlllid % 5 T

ﬂE. ”ﬁf("’l‘ﬁ@f*% 1, ns AZ5RRETHETIAZR Y, *IX5BKETHE, **3 1%7J\‘¢T7ﬁ??.

k7 JOvay-—EEHES (1081 H, BE%69H) OEBFE (2012 )
VWE, g/t

FBRIX FEGERL/ R XS RS

% E o EEEEE
il 173 £ 0.7 12.0 £ 0.0 354 = 0.7 8.5 * 0.5 439 £ 0.9
e 14.5 = 0.7 94 £ 15 233 £ 44 5.0+ 12 283 £ 5.6

%X 4 REOFHE R FREOMIE, F£ISH-> TS 2 5 BROTFHEMHE. WINOERLHIHEX O FE
2R E W (tHE, 5%KHEE).
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BoThBh (feah), BRI TIARIICHERE
WG THo7zb o LRI n.

B, MR TOEREBIVLEEZOEHE
Gz 7- ) OEE) 1B LT, KiEH#EB X0
MARE S X 2 HBEDEIIE R S o7z (57—
).

T
400 FIMERE o] 800
. HEE Loer T %
c\.E 300 ':E .*/'—/ Ed =
-~ e
[=14] -
s 200
B
moﬂ -
o L
10/2 10/30
A/

7 70val)—-RE (EEHEE) O#HB (2012 F)

BEda, FEEED 10cm Bl LD b D % U,

W R - AT BRE - Hl1T
B i -—% M - —H
70 By
60 | N
50
o
& 30
20
10
0

6/16(108) 6/29(121) 7/12(134)
A/B (HEM&B %)

X8 XF¥®DOSPADEDH (2011 F)

IT —N— (JHEHEIRGE [ — YNSRI X 5% K TTA
D (Tukey 122)

3. x¥&7Oval) —DEBH IV
BICRIFTHRSEOHE (2011 %F)
A FTUE, NPK Ol % 817 M 20 % ok L 72
R —3EHEEC & 0, EATHEE & R TR EE
MEHNTz. AFEME 30 H A @ X 28 (REHD
90 H) 7 Hig 4 12 Jair— 3 CEATHEALIC T
EEPEC D (M), HLHRE ko7 (H9).
Z 0%, PHERHNED CICONTEBDEITNS
Keo72b D0, H W EIZPFERINCE S
TR CEITHE L ) K& o7 (R D).
7uy a)—TlE, HEORBEOEE BB R
SN o728, # T RALHIE O A I X FEAlE: o,
FHAEEIX, 4 RKIEE LCT— % AT L7z B
X CI AT DB T2 e~ BT —ZE R TR
Lol (S oo, PHEMBIIC IR
LL2EBROERIINS S ofe, FRZHIEIX TIX
AT —3s Mt & 2 A BUESRIER SNk o 72
(£6). ABEHBEZRENSEWE %o 7720 18D
FERETRE L, FRICHIE X TR R RE DL

60 ——

50 -
= 40+ -
b
o 30+ .

o0 - 1817

20 ol o

--e- - B - {877
--m- - Bl - — %
I 0 1 1 1 I [ 1
80 90 100 110 120 130 140

BERAK
9 XF¥OEXOHE (2011 F)

LT —N— (IR

%£8 JOval—IRERE] (10 B 30 H, BiE% 98 H) NAEBE (2012 )

WU, g/ R

SERIX  RIEE/ M SREU/M B em : —

. * . 3 % Te M- ET
kil 17.0 = 0.2 176 £ 14 11.3 = 0.7 67.5 = 4.3 305 = 1.1 26.7 = 1.8 124.7 £ 5.9
EE)i'e 19.1 £ 0.9 16.0 £ 09 9113 79.7 = 3.0 26.7 = 1.8 224 = 4.0 128.8 = 7.6

HIX 4 JAROFIHMHE + FEERE. SREOMIE, KIZiH-o TEfET 2 3SHROFIE. IOk, RARXHTHE

Fp L (tHE, 5%KEE). LS5 WIZ20em ST L 720 0.
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BH
=

ML) FE L THERSRMA L o2 2 eSO

MROFEBU B2 52 T RENERZ 5N,

4. 70V —FHEEDEBRDIHFE
(2012 4)

X ClE, 7ava) —EME#E, 543 mmo
TR Lo TRBMHEE TREMIGT 22 &8
T&7: (X10). EHEAEOBMIZHAKIE L 2 H
FEFE CTHAK L7218, FEICHRAKEEIE L2 &EKk
D K EARREHZED 7 10— M AT ER L THK
HEIPML T T 20T, HKEEZ MR 5720,
AREKRM Z WA X ) E 10 em AREE 12 L CTHAZK L 72,
KB X ORI T 1, BREPEK B L OEmEHEK
FAEUhorz, AR THRT L2, Bk
HFAKALIZ IR & 1) 2% Lo>-20 cn FEE O H T KA
Loz (K10). AKAZHIEZR B L OFARILNOIKAL
i, BHICIEEEOREKRMLE TETLZOT, K
ALHIHZR O B L ORMNEHERO 70— &2 H
fLEICRT & &b, HBkEEEE BBk E L7z

FARCIX (BEEMEO XIS A R <) T, TERED
T IREIRREIC 22 o 72 & BRI THIMT S LA RREE IS
BOKF 2 =TI X DML 7. ZOME, EMERY
DCHEROH>7-8 H 13 HF TOEEMEIX 17 mm
HLTH Y, X O TEMRED 40% TH o 7-.
BIHCIX CIEBOKTEE (9 H 1 H T, EMBEOER
HAEED TERH 41 mmAH Y % HERE) & HARFEN
&0, WolEE (BfF) ICHMEX o720 00
AL 5 10ecm O T3R8 H 22 HiE F TR
RLEOIHERB L (K4, ZoEFOH o8k
SrOERDS, BiROHIEX & FHRIX & ORI =

FEAREWTE L v ¥ —WigeHis

8 23 75 (2015.2)

DTN OGP T2 R EZ 5N 5.
8H13H CEMKZ4HH) ¥ CEENRZ 72
%, BIRX O IR 7o MEEPE O XIS T UL, B
WrOAMEZ L O TERMAMEZHEEL, 7ay
) —DFIEHRVAKA ML AEZIT (F9), El
% 1BEBLINIZIZ L A EORDHIEICIRRE & 72 5 /2.
—F, WAk E LT, ke L 3miEE,
BIFCH - 2HIBE ORI, FFICA D &G
FToHHRBL RO TR (K1), BHHBIZIC
FUR, RS S S5emfEEHE L THEZ S 721
L RIFICIE L7z, 3E 5 cm® HEOEC (1
KOEEIAL:5127%5 L) ICHEBIZKEZMZ T
i L7 O BESIREE) 25Hll L2 25, il
KoORfiESE Fid 710 mS m™' & IZE < 7> T

- ZJu
— X

®9 JOvIaU-—EHE3 BEOEHDKRRE (2012 %)

FRBRIX A N L A"
b T VEEIE - A RN I IX 1.7 £ 13
T RERE - AR IX 2.7 %07
WOKHERE - FETR HE T X 1.2+ 0.1
WOKHERE - BARRENIX 1.0 = 0.4
MEGEE - BRI IT X 46 0.2
MEFEE - B IRBER X 44 % 0.0

* 2L ATEREEL, BRI, A ML AL LA O, HEia 8 EfE
FEORENPBE L THOELIENTWDL L) %5 L
L, R ZRIREEZEB T ~4 128 L7, &K, 2K
By fEMEERE (B RIEIE, 25x 8Bk, & 16 KD
FFAMG i O3 ME) .

%B, EM4ABRTE CIRERNTH- 2720, FERE

W& EARBETN & DEWIZ b v A VIEEBOREISER T %
BIESMOER GREHID) oAb nw) ZEich 5.

80
60
140
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R
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taK=E

I T T ][
ey 0F AR FLAK L
PEE20F 7T Yo -
S CopTEe e
2040 wmmA T T
gﬁeg_ﬁn¢ﬁﬁa i
H%go — = 7 | ]
12:00 14:00 16:00

7 (8A9H)

| 1 | 1 |
14:00 16:00 18:00
Bz (8A10R)

10 70y a3V —FEHEEORTIHEKICEZHTFTREDNE (2012 %)

R AES

AR A5 DR E.
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W7zAY, 6em BN S & 70 mS mo AR & IR Al
Thotz. LzAoT, HEX T, MtskE ki
HAVER S N2HE2, HT 25 ORI X ) EH
L72MEEHC K DARASEVIE A b L A 252017, fFEIC
FolzbpbifEgEans.

B, Eht4HHE (8H 13 H) OFHE,2SHHEA
(8 H 14 H) OB ) THF 42.5 mm DR dH -
7. BRCIX (EERES X OYHOKIERD) Tk, ok
FRLC &0, BERREERT & Ml L CAfFRREE DS L 72
AR SNL. —J, HTFHRKE L72HI#X T,
HARIETR O 5 CREFREWRT & 1 & AR DM )
MHRONTz. BERETOEME 3 HIZBWT, 3 TI2
A b L AR BREN O H TR EWEAZ S
72 (3£9) T Epn, HIFIKIZBIT S HRRER & B
W O RR DB RL, RSt 02RICREK
THDTIZRL, HROEA ML ZADBFTIZ L BN
FYFRIZEBODEHEREINDL (TbL, [HA
Fer | OFEARO I HEIN S & W& & AT 5
KDL o 72 REEDSE 2 5L D).

5. ROSH
2011 £ D A F OUHERF I BT A BRI B35S (¢

FEI) B TICE LA/ LTwz (3£10). $hESA
IZowTid, MK TiddE (%S 10 ~20 cm.
EREAE 2 5E S 0 ~10cm DB IZHY) 12/ b
L Twizolzx L, fl#EXTid bE (FES

0~10cm), T abblHFEIcL DAL EM
BemAT (EFEEE) L Eo+RBIcofmtsrhERLE
Motz EEROREIIFHBIX O L ASHIEIX & h £
A Th o 72, FIEED RO AT T BT
W, o &) L@z e or.
2011 fF o7 1y 21) —JUER I BV CTIE,
ETFTBLXOZFOMIZBWTIM ENSIERI10~
20 cm E~O AR ILEEDS, HIEIX &0 & BRIX 0 J
TEP-o72 (F11). 512, BRIXO—ZHEIZ
BWTIEHERE 20 ~30cmDBOGALEDL, o
WX & BB L CTEWEEICH - 72 F 72, BT
JEX TII#AE D FREOIRES—FHE L ) &L ko
7278, ZAULBRRICKIS L7z EZ 5.
PlEonXoiz, & 7avya)—&3d, 20114
BARX O 5 S TR I BUF B RO 55
M, SHUIHHHIXIZ BT 5 E\ i TR A2
O FHENOMELZIH L TWEzdEEZ b/,
2012 FE O A F OO ERE M D534 1%, 2011 4F
CXRRY, FE2rOTRET, S LXK E
DECEEZEDN R (£12), TREOBOHAL
EOFMXCTHEX L) &L 22D Aoz
Motz Fiz, HRRORERDHMX EERKXE T
EVNR N o7z, T, REKMNE TIF22
L, FREBOMTRMOE,-7-2 LI2E ) TE
2B 58EEA b LA X BRAMEIE O A
INEL o tztz0 b E 2 NG, MiBhILALE & Hilh

1 0 [ T T
. R 14\- 44}
N —
0.8 W W il il
\‘ '\\ ] .EE' — o — — ]
0.6 b - -
i« NN ¥ *
# 0.4 X 1 R - PR T
\ —e— T B+ B AR
' —-1— BKEL FrER
0.2 % -i—ﬂ*%ﬁﬁﬁﬂﬁﬁ
- =A== MR - R BT
00 --a- - EEBRBAER
'8/11 8/13 8/15 8/17 8/19 8/21 8/23

R/H

11 7ay a3y —4£E%EOHRE (2012 F)

KX, 2 REOFIHET, LT —N— | TEHERAELIRT



14 RO R ATIZE - v 7 —WEgEhkis 56 23 5 (2015.2)

LPETEESI RSN o7z T2, KEHED HEATE 2SR T A 54 Lk IZ 3, IERO® 23
SAi e LA &, GIEX OB E ORI TIIfk  FTCRSHE SN0 LiER SNz Lo, &
B T OfE O DGO 5376 lLEESMO B L 1) b % < RIGIZIE, BRIE T O34 LR D iR b BV & ) i
o Tz, T, BT 2RI L 7260 E T 13 2011 4F L [ABRTH o 72

£ 10 FXXNEHORESH (2011 F)
HIEX - AT G

HENFLALE (4MRE © 0.69 * 0.06 mg) HEHFLA I (4MRE © 0.86 £ 0.02 mg)
[OATS 1 (BRfriE) 2+ 2 3+3 1 (B &) 2+ 2 3+73
- 31.8 = 20.7 94+ 14 0.7 £ 0.2 18.0 = 1.4 135 + 3.8 31=+21
EE 335 + 17.3 16.7 = 2.0 2.5+ 0.7 38.1 + 6.3 16.8 = 0.8 5723
T 17+ 02 1.7 £ 0.1 2.0 + 1.0 0.8 + 0.6 15 * 0.9 24+ 0.7
HIAEIX - — 5t A
HBFLAZE (R= © 0.97 £ 0.28 mg) WAL (i 0.98 £ 0.18 mg)
fir & 1 (BRG7iE) 2+72 3+3 1 (BRGTE) 2+72 3+73
+ 39.9 + 14.3 9.1+ 24 0.5+ 0.1 39.9 * 2.5 18.0 = 0.9 04+ 0.1
G 244 = 73 194 + 4.6 3.6 =07 19.0 = 0.4 155 = 2.9 24+ 05
T 0.8 = 0.1 1.8 = 1.0 0.6 = 0.0 23+ 0.8 19 + 1.3 0.6 = 0.1
BRCIX - MEATHEAE
HiEhILALE (4B 1 0.95 = 0.13 mg) HighILH I (4R 1 0.92 = 0.02 mg)
(AT 1 (BRfZiE) 2+ 2 3+3 1 (BRA7iE) 2+ 2 3+3
= 162 = 74 88 = 69 0.6 = 0.1 14.9 = 104 70 =39 0.2 = 0.1
H 40.6 = 10.7 19.7 = 0.6 47 =15 50.8 = 11.2 16.9 * 2.9 1.1+ 03
T 30+ 16 46 24 1.9 = 07 33+ 07 3.6 = 0.5 2.1 %06
HIBEX - — 5 fta
HBHILALE (&M 1 0.98 £ 0.20 mg) HighFLAP R (&t 1.34 = 0.28 mg)
(AT 1 (Fkfr#) 2+ 2 3+3 1 (BRf7E) 2+ 2 3+3
i 31.2 + 21.9 3.0 = 0.0 04 *+ 04 50 = 25 78 =52 0.8 =03
i 372+ 91 159 = 9.1 40+ 19 472 * 8.8 19.7 * 54 5.7 = 5.0
§ 2.7+ 04 43 * 17 14 0.7 3.0 09 6.8 =49 4.0 + 11

g, B2 IORIHFISE. RESAORMEIR, BEFICEINLRE CWE) PERFIHO LI (%) 2077
2R, AR 2 BLUS A EGG bR TICE ENLIROBEWE (420 TLoFiy 2 FiMEiE) Thh), 22 BI03
FloEE, Then 2B L0 3 OMEIZE L v EUE.

£11 70val-—REHORESH (2011 F)

HAEX - EATHAE (2= 8.56 = 0.06 mg) HIBIX - — R0 (28 749 + 0.25 mg)

(AT 1 (BRf7iE) 2+ 2 3+73 1 (BRfrE) 2+ 2 3+3
+ 81.2 + 123 154 + 12.8 0.6 0.2 94.6 = 0.8 2505 0.9 0.1
oy 08 = 03 1.1+ 01 0.6 * 0.2 0.6 = 0.1 0.6 0.1 0.7 = 0.1
T 0.0 0.0 01 00 0.1 0.0 0.0 = 0.0 0.1 % 0.0 0.1 +0.1
FX - EATHE (&= 9.72 £ 2.66 mg) FRIX - — 5 (&RE 744 £ 1.53 mg)

fr i 1 (BRG7iE) 2+72 3+3 1 (BRGTE) 2+72 3+3
F 88.9 * 6.6 5.7 + 3.4 0.5+ 0.1 882 = 28 3222 0.5+ 0.1
EY 21+13 2117 0.4 £ 0.0 44 +33 23+12 0.7 03
T 0.0 £ 0.0 0.1 % 0.0 0.2 £ 0.1 0.1 %0.0 0.2 £ 0.0 0.4 02

bW I ABDSLH B A2 E TR T ofth, FIMIEE 10 L [E L.
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Ty a2 —TiE, FRIMOMIZ T E
HELIKREVDT, 2012 FEIFFERZHVIZED
AL EIE L2 (£13). 4B, 2012407
Oy 3 —TlX, Aiabo@E ), HEALE DS E T 2
BACER I 5 emBEE TN TV 55 0% o 72,

Z D720, MALE O & A HE O X T
PEZY, FERAE IV TE < 2 AR S
7z, FRzBERIZONWT, Lk W, TEOSMm
R BT 2L, MLEEAPS 20emikS I TOL
&L Tid, BRI EHIBIX & THERENRS

12 2 FTPRNEHOREDF (2012 F)

il X
HEHFLALE (4MRE @ 1.15 £ 0.01 mg) HEhLA R (& © 1.19 £ 0.03 mg)
(AT 1 (BRfziE) 2+72 3+73 1 (BRAZiE) 2+2 3+3
* 14.3 = 4.8 12.7 = 1.7 33 =12 13.3 = 10.0 165 = 1.9 1.2 £ 0.7
G 143 15 252 * 5.4 71+ 0.8 312+ 91 12.6 7.0 78 =12
T 5.6 = 0.7 11.3 * 4.0 6.3 = 4.8 52+ 42 9.5+ 6.5 2.8 + 1.0
B X
ighILALE (&M 0.87 + 0.15 mg) LA (&RE  1.29 £ 0.06 mg)
(ATS 1 (BRfr#E) 2+ 2 3+3 1 (BRfZE) 2+ 2 3+73
i 13.6 = 96 159 = 9.9 23+ 22 33.7 + 18.3 16.8 = 3.4 23+ 17
G 34.8 + 15.7 19.9 = 2.1 39 = 1.0 157 = 35 14.6 = 4.0 74 %56
T 13+ 03 6.4 =33 1.8 0.1 30% 0.2 25+ 17 4.0 =17
ELG[EE S UNME]Y
£13 70Ov 3V —-EHOREDH (2012 5F)
HIfIX
HByILAE SRR %(2’3 o . AL SR ig‘é Lo e
(AT 1 2 (BRfzi#E) 3 1 2 (BRfzi) 3
- 29+ 1.2 93.6 + 2.2 0.7 = 0.3 1.2 * 04 83.2 + 7.6 0.3 = 0.0
(11.2 = 5.1) (75.8 £ 9.2) (2.6 = 1.2) (34 =09) (54.0 = 20.4) 0.9 = 0.1)
" 15 * 14 0.3 = 0.0 04 =03 1.9 * 0.6 12.3 = 6.4 0.6 = 0.2
(5.9 + 5.4) (1.2 = 0.0) (1.6 = 1.0) (5.2 = 1.6) (33.7 £ 17.2) (1.7 £ 0.5)
+ 0.1+ 0.0 02+ 0.1 0.1+ 0.0 0.2 + 0.0 0.1=*0.1 0.1+ 0.0
(04 = 0.2) (0.8 = 0.5) 0.5 = 0.2) (0.5 = 0.1) 04 = 0.2) (04 = 0.1)
X
e SR é:é oy e By LA N gg ol e
AT 1 2 (B i) 3 1 2 (BRAriE) 3
B 0.2 = 0.1 943 * 0.5 14 * 0.1 2.0 = 1.2 93.1 + 2.8 0.1 = 0.0
(0.5 = 0.4) (81.9 + 1.3) (4.5 + 04) (8.8 = 5.6) (69.9 + 13.6) 0.5+ 0.2)
" 0.1+0.1 1.6 0.1 1.6 * 0.6 12 0.3 2.6 + 1.6 0.1+0.1
0.3 = 0.2) (5.1 +0.2) (4.9 = 1.7) (4.9 = 0.9) (115 = 7.4) (0.6 = 0.4)
* 0.1=+0.1 0.4 = 0.2 0.4 = 0.0 0.5 = 0.0 0.3 = 0.2 0.1 0.0
(04 = 0.3) (1.1 = 0.6) (1.2 +=0.1) (2.2 £ 0.3) (1.1 = 0.8) (0.5 = 0.1)

LB, B2 VDRI FIIG. 72720, WiEEHa R oigT (58 251) 127 % & 9 13RI e REE, PRI 4k 12 &
FNLMOEWME (mg). WESAOEMEIE, FHTFICEHEINLME (ZWE) PPEMREITEOLHE (%) 2Ry, 72720
TEBL WM OREIL, EREERCE &2 2 TV IR
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Nero72h%, 20em ~30cm D F/ETiL, REld
ML o0, FMEXOFBHIEX L) 10 % faks
RTHBIIE o7, T2, MEHMICAETIE R
Polzb oD, FBFUE & MBLFH T, Hib
FLH T @ 54510 ~20 cm O H kg O 3 A3 E L fE )
BHE SN

Dbo#Rrs, #F, 7uva) —L K%
FFB L, WoOsAiL, BRI KD EZEITT, &<
A EHRENT. U, BRERZEMEIIBW
T—MICBigE s 5 %8 (Fitter and Hay, 1981)
E—HT 5.

6. HMEEER
1) WTKEEETE - INE

AFIIEFTHUHENICH2), Z ok O
Nt CERERFEATE 2 5% X 10 ecm B X 10820 cm)
DOKRET V¥ VIV TNOED -10 ~ -1 kPafe &
CREIRECRALL. T ELLT, A FD
HOPRAEFHEIRSNT, FEICBVLTREX
MOBELES - NEOER IR 27, TOER
ELTC, IFFICL VIR EO D I LA, REN
DETHMTH o 7-MREM D E Z SN 5. WA
KT D EIBHETH, EHFELTEL R o 72
DO THRFIEEILE 2 SV EPHELZ SN DD,
RARAEIC L IUL, ZEML ) Lo @I bR
FELTWZ LR ENT.

AERIZH 72 FOEAS 3 ClE, # T AKRAAMET
THWMIZB T, ML E #fLo R OKA %
BIEKALICPRD Z L Id M & & 2 54172, FOEAS
T, #ILEZFD ED ) v FEG ARG S N
ROPBEHENRET 5 2 L2 &) B aEo# TR
MERDZ LD TE LY, TORERZIITEDE
KRR &2k > TR L. ER it o+
HERREREBE LAEEImS T/hS v (BRI,
1986) 7z0, FEKMAMMKI Y FIC LGS, A
)y P BREOFREE ) A TIERADKDZEREH
o TR, KA TELRVLDEEZONRD.

Shimada et al. (2012) 1%, FOEAS ¥ 1Z BT 5
A4 ZHHEEERT, FOEASIC & 2 B3, I
DHAEICBIT 2 E VIR EZERZL T 5.
FHZBWTYH, HEERICIZKA MLV APED
% &9 IR Tld, FOEAS & [tk #fE % 3o
THERE - HEK Y AT A BT RIS X A

8 23 75 (2015.2)

VEW OIEPNRATREN TS (Allred et al., 2003;
Satchithanantham et al., 2012). L7 L, &WZE i,
2012 SR \CHERN BT 2 O L Z= 3R - A CTh o 72
(4, H6) I2HBbHHT, FAMEREL S TK
AR L COBBRXIcBW T, #ANEK
SR TV oz, AFOAFHETR SN
Mol B, AFTIE, ¥4 XELHTLAI (3E
HRETEED 2SS EBEINSVWEEZ NS S
ERTFRICEVMEEO SR ED, #) ARE
TR O TG OMEFFER Td o 70 ReME b SR
END. KEELERHFTERLTY, B0 1iE
KRG HFBIZ R AL, (EOETIIHE S L%
v, BRI TO YA ZETIE, BREEREICB
WT DRI RN W EATRENT WS (HlE
5, 2014). HEAS LY COBEREIZBWTDL,
FOEAS @ # T /KA HI1C & 2 H T #EREAS, 38 72
TR R MR L CEBREL L7253 X9 IR
IRENTHDL EEZ NS,

FERPEICBE L T, 20124EDEFDO L H 12, &
IR DRDHN A2, # TR &2 HI#E L Tw
TH BIFRPERED R B EZ 2 517z (46).
—75, 2011 SED X ) ICELIRICE WA 5 &,
AR A § 5 Z 12 & D HEREREOR T AR &
NHAREMEDSHEZ Sz (K5). 2011 FEDFkED
70y ay) —{E, FRICHEX CI R8RS
Lo TEENHESN. O Ehb, KA
REWICECHRET A EIIIRED) 27 23ES &
Zi2obNhh. IS (2014) b, BEEMBHTDT T4
K #h 1 > FOEAS i3 TORK F & F ¥ Xy o 5t
B s, AMRIZBIT 2 &S TR & 2 EFRE
RO Z RO OO G, IS b TR
IR =N REE L2 B R ED ) A7 HAEn 2
EHRRLTWVE,

—, WEKRE B L 725E, BEB X O
TLOBUKM D b At 2 A 2 &I E 63T 2 812
%0, LABROBEVEFEVIHERYETHE
WO IS D DL (FEH S, 1994). THS (2008) 12,
WHEP K 2 B 5 2 12k ), b ARRIEREAL oD%
EXAHHIESNASZ LR LTS, BT
KA MERFFCTERLTY, REFREB X OHiBhLAL#
ANOREIK, KEEOHEFFIC XY, MK - BFER O
Bty & LB L CHUKM 0 b sk 0 x sl L, 7
A MBI XS RIS SN, 7272, EAS L
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B CIX Bz SiE R B oD b Ak ORI KT 522
ThSwew HiEbd Dy (FHS, 2005), Fh
+F T O T KGN X B BOKE O b AFEOLE
ROV TIZE L ICHFDBLETH S ).

Do R e E%H0 0, T FOEASH Y TO
BPSERER BT, R % & — R 7 BE AR AR
HIR DAL D FOEAS OB RICOWTIRET 5 &,
TR OB EARALIL, b ARED RN
ROWEEME % ERE L CRAKHIEIRAL, 3 7% 5 HIE
7 5-30cm (BATE A 5540 cm) fFTIZEREL, £
LC, MWRlZR T RMSRERMEDVEED
RFTVIRIIC BT, REKRD & ALK AL L,
TICFT3, &2W3KEEE, 3 7% b5 Hl#EHE
ONFEEIL THIKZRET 200 L weEZ b
L. Bl 2L, ACEEHIS O AR 22 R SO &
5 ANOHENAD T TOMM, X OHERHT#2
SN F COMRNIIH TR HIE 2 17V, Z LAt
OHIFNTHE AP RE 7 A SRR E 5 &9 7%
BHPEZOND.

REAREEICB L ClE, 2, 7avya3) =t bR
At — i O A RPEATTERE S L7z, RIFZED /[T —
FEREIECIE, BN EREIRFIATH 20 5 ¥ & 10 cm Dk
B FOMBICH L. —#&i2, Bxhzmo 570
121E, RO LGS G~ ORRAIER) & & 2
b5, MOGH T &, KOG S
REEICBID 6T, ZRERFALHES 10em (T2b b,
EREFA 2 5 S 10em) FTORBICHR L L
HLTWwiz, F72, @FRWIEZ S KA < AT
BORENR SN Loz, Lzd-> T, FuifrE
FERETT0~10ecmDEE L, KAZIZIG U THEhe
WEZZEZLLEIILZNDDEEZOND.

2) —EFRYBARIKIEEEDFIF

—fEIZ, B Atk BEWOR ST RE IS
BWICERL, BRI BT TRES S 0K
SR O Lo, SRR ERO I %I I
BLBERRAEL S 5 (RIS, 2005). AR

TIX, H T EERED A TS SRR3R AR S
N, MEBOTIEKRGTZEHDL I LNTE, HHRES
DEMTD, 780y 3 1O RI%EE & E
ENEONDL ZEDMERTE/Z. 72720, Rt
AT o 1A, —E T A ML A2 X B ORE
WHELZE2D, MIEMEEEA ML AL OBFR
DA RIS, WY 2R - EAEEEO S 5k
LRI TH D,
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T AEAKEE D S BUKT 2 — 71T 5 2 L1 &
LEUKEBMSELWETH L. REDONL TI714 D
BaI2iE, Bk =7 %R 5720120375 H
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BRI Z T, KR, BEEORE, B
By - MO N b KREL 5720, FOEASD
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(AP ESE S D B L 0 5. RIFFEDOHFEEMD
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3, B R b 2 W O AL HER I O T3
VESESWLTE L 72 2 R EREVER ORI A F 038 A3 8
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23t e Hu3s D K BRI~ — AR L L T .
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HEEPFHTELOT, 70y 2) —O@EuEE &
SICEL ZAbDEEZLND.
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7y 2 = OREERBEE T, DT OfR 2B
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<, MRHER) 70 TR AL R O A LS X B 4
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Suitability of Welsh onion and broccoli cultivation in a heavy
clay field equipped with a subirrigation and drainage system

Tatsuo Hosono *', Jun-ichi Tkeda **, Satoshi Ohno **, Katsuhiro Suzuki **, Takeshi Tanimoto *?,

Katsuyuki Katayama **, Tetsuo Sekiguchi** and Masahiro Seki *'

Summary

Incorporating vegetable cropping into a lowland
crop rotation system (i.e., rotation of irrigated rice
and upland crops) could be economically beneficial
for farmers. However, upland crops grown in the
heavy clay paddy fields typical of the Hokuriku
region of Japan would suffer soil moisture stress
due to both too much and too little water. The Farm-
Oriented Enhancing Aquatic System (FOEAS) is a
new subirrigation and subdrainage system designed
to improve the suitability of converted fields for
upland crops by preventing extremes of soil water.
We grew Welsh onion (Allium fistulosum 1.) and
broccoli (Brassica oleracea L. Italica Group) in a
heavy clay converted field equipped with FOEAS at
the Hokuriku Research Center, and monitored crop
growth, soil water content, and water table depth
in 2011 and 2012 (one cultivation period for each
crop per year). In one treatment plot, subirrigation
was used to maintain the water table at 30 to 40 cm
below the soil surface (subirrigation, SI plot). In
the other, the water table depth was not controlled
(no irrigation, NI plot). Each plot was divided into
two fertilizer application subplots in 2011. The
conventional application subplot received a basal
application of fertilizer (N:P,0;:K,0 =5.2:5.2:5.2 g m2
for Welsh onion and 22.6:21.0:20.6 g m~2 for broccoli)
which were mixed in the whole plow layer through
plowing process (the depth of plowed layer was about
20 cm) before planting and followup topdressings (N:

P,0;:K,0 = 9.0:8.7:7.5 gm 2 for Welsh onion and

7.2:0.0:7.2 g m~2 for broccoli). The band application

subplot received only a basal application of fertilizer

(N:P,OsK,O = 11.4:11.1:10.2 g m 2 for Welsh onion

and 23.8:16.8:22.2gm™? for broccoli) including

controlled-release urea in a subsurface band 10 cm
deep along the seedling row after plowing and
before planting. In addition, we tested the effect of
postplanting subirrigation on the rooting and growth
of broccoli in summer in 2012.
The results are summarized as follows:

1) The water table depth could not be maintained
by the subirrigation supply at the set value in the
SI plot throughout the growing period, probably
because of the low permeability of the soil and the
slow capillary rise. Nevertheless, soil moisture in
the root zone did not fall below -100 kPa in either
plot, and both crops grew generally well except for
following cases.

2) Deterioration of the subdrainage performance
occurred in the SI plot during growing period of
broccoli in 2011, probably due to trying to keep
relatively high water table depth (-30 cm) under the
situation of higher frequency of precipitation. As
a result, soil moisture in the root zone frequently
rose too high (>-1 kPa) and the growth of broccoli
was inferior in the SI plot compared to the NI plot.

3) Subirrigation immediately after planting of broccoli

in summer in 2012 raised the water table depth

*1 NARO Agricultural Research Center Lowland Farming Division
*2 Present address: National Institute for Rural Engineering
*3 Present address: NARO Tohoku Agricultural Research Center

*4 Present address: NARO Agricultural Research Center Soil Science and Plant Nutrition Division
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temporarily to near the surface and provided
adequate soil water in the SI plot, enabling good
rooting and better initial growth than in the NI
plot. Crop growth was more advanced and the
total harvestable yield was higher in the SI plot.
Although sprinkling irrigation via a perforated
tube after planting in the NI plot also enabled good
rooting, the water quantity was too small to raise
the soil water content sufficiently for good initial
growth comparative to SI plot.

4) The growth of Welsh onion and broccoli in the
band application subplot was at least as good as
that in the conventional application subplot, even
though the band application subplot received only
80% of the fertilizer applied to the conventional

5 23 75 (2015.2)

subplot.

Thus, this study demonstrated that Welsh onion
and broccoli grew generally well in a heavy clay
converted field equipped with FOEAS. The expansion
of Welsh onion cultivation in such fields would need
the development of farm machinery adapted to the
heavy soils. Although yield increases by continuous
subirrigation might be limited, our result suggests
that postplanting subirrigation could lead to good
growth and yield of broccoli. Broccoli cultivation
in heavy clay converted fields could become
increasingly practicable because costs and labor
for postplanting irrigation could be saved by using
FOEAS subirrigation.



