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FRAMES Y LHE LT HAR DL, Pk AR
DA, 10H 1H#EHE - 1287 - 24K, 10H 1 H#%fE

< 2007¢ « 1AX, 10A 15 H#ERE - 1287T - 1AK, 10
A 15 H#EME - 128X « 2AKX 3 L UN0H 15 H#EFE - 200
FIRRDOMETH Y, ‘HE AU —084, 10H15
H#EFE - 1289¢ « KX, 10H 15 H#EFE - 1285 » 24
KB L O10H 15 HEM - 20008 - IRR D3 TH - 7-.

2) —D)EMERDOER

T DOFHRIRIT, 4H6EAETIZIOCLL FTH
o773, BHBEALIEIZISCLL EE 220, 61547
HITTH3¥AE T20CL ETH -7z (H1-6K) . W
FE— AR D128 « IARX T, FERHOE ) ERHE D
AFICRFTHEL R L-, FOAEX Y, EMET
H%DO4HA 24 HIZITROMENRD H AL, EAELILH %
DAA28 BIZITHE OIEAEDNBE STz, HEERIIAIE
FEHIE H5A20H ~TH14H £ CIEFICHIIML7- (GF1-
71%) . TH148 OHIERIE, 9H1RIEREX T17.28 &
b <, WNTIH16HFEMX T15.38, 10A1H#E
FEX CT14.48 8B L0 15 HEREX T13.56CTH Y,
11H4BFREX TIX12.08 LI b iemo7z. Lavt,
5A20H 75 HEE U 7= 385039 A 1 H #EFEX T6.244, 9
A 16 H#EREX 6.1, 10H1HERX T6.0k, 1071
5HEMX T6.484 B L 01 H4 HEMEX T6.44 & A
HThot. THI4A O FEEIE, 1071 AKX T
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IF9A1H B L U9H 16 H#FFEX & [AIFREE & 7= i3 F L
ETHY, 10A 18 LIATOREHE CIIHKFEN & M =
IR R B GR O b/ o 7=, L, 10H1H
DIBE O3EFE < i, # EER BRI RSB VIE LN E L,
11A 4P EREX CIXBEE I/ NS o Tz,

PIFF—ARX DI0OH1AFEREX T, B hL—D#
¥ & 1708 72 ) OB OB DN ERES OAEF I RITT
MR U7, HIESIE A X & H5H 200 ~T7H
148 FCIEFRICE M L7 (B51-8K) . 1% 7= b O
BOMER~OFEIIHMEZ LB L TR LN, HEE
BUI2AR L W 1IKR TL o=, —FF, B FL—D
i TIE5 A 20 H O HIEHIEZ2008X L 0 128X X T
Zhot=m, THI4BIZIEREE 2D BV R L—0H
F&OIENT X D HERA~DOFEITRD b oz,
1708720 OB L OV L —0#ikk & & EE
HEAORETHMNEZ LB LTGRO LI, M EEIL2
AR LD IARXT, 2000VX LD 128X X TRE Do 7.
T, ABICHEY, TRK E2RXOHEEER L O =
EREDOZENTER L, 17045720 OO FEN X 0 R
ETholz.

2) —2)FEMMEDH Y LHE LT O

MG & b, EMEEICERMES YV EHE L X
OHE, AEHFPICHEORAENRBRDLNT, TH1
4 B IZIEE L 2395em P b, AR 25em P O I FE A Af
FEZRRE SICHEL. (551-35%) . HBER, AT oOH
PR, AR JOWHRIG O EEEIE, 2ARK X
DIRRNKE L, R, TRK TIE2LAE O LN &
Molo. GFERTIE, PHEF—AK O2LHE DRI,
10H 1 AFEFED2005¢ - IRXT28% Eixbm<, RV
T10H 15 HERED2005X « IKX T11% TH-72. —
J7, 10H1H#KREL 10H 15 H#ERED 1287 « 2R X Tl
0% Th o=, ER/XT—=02LHKOLRITI0H 15
AR 1289 « 1RIX T86% Lk bim<, WVT200
N IR TE7% Tdho7-. —J, 1015 #ERED12
87% « 2RK TIX2% LK o 7=, I, 1IARK LY 2
ARREBEL, WPWhk—AKTIE, 10H1BEED128X
2RI L ON0H 15 HIEFED 128X » 2K KX T458~4
80kg - aléfkbm<, WWNTIOA1IHIBLUI0A15
AERED2009% « 1ARX I L U10H 15 A #EFE D 128K -
1AKXT287~336kg + al THh o7z, ‘ER/NU—"TIF,
10H 15 H#EfED1287T- 2R X A3584kg-a b b mi <,
WNTI28X « IARX T414kg - a' TH-o7=. 10H15
A TR Ck/L b L —o#kEB L0 7= 0 okk
oL, WWk— AR LV ER Y21 1
HEE, 2L & LS O D 2 EI6 B L OULENE - 7.

2. N L—BEHEICEDTH &0 RO BT O REE
AR (FRR2)

AEfRTT (20104F) O%f, RO E L IE35cm, 3
BEIT6.8mmThH 72, HERITZ% TH 72, UL
T U 7= RR OSSO EEREIT194g, 2L O LRI
71%5 L O &1T404kg - a1l TH o7 (B1-4%) . #5
Fiii (20114) OGE, EMMOELIT35cm, FEH
£Z6.6mmTdh 72, FIEILERO ST, I LIk

TR O FEEIX188g, 2L D HLERIT80% F &
QU EIT421kg - alTH o7z,

% =
LELVML—BEICEATH &0 RO

AX TR EZFRAT 2546, —RcTHEE
H2.0~2. 58D/ EFHET D2, BN L—DH
FEAZIN U TR E 72 0 OBRSUAE 2~5 AR L BERIZ L, I
FEAS 2 T3 DELE D b B A 2R M 252.5~3cm
LD LD, BRI O 2 AT B % 5~15cm
WCHHEET 5. A X OREL L EHITMERE N OEEOE
BCZNEBN LN Es, BETOAEFICKIET
BB EORBII/NSWEEZ BNDD, HHEEEN
BEDEEKRENLY, M EHENNESLS B ZEN
WEINTHD WK - Hed, 1957 ; /MED, 1990
s BHIES, 1981 ; BpR - PEIE, 2001 ; HH - BEH, 2
004 ; [, 2008) . AHFIETIEL, KEICERKRT H8L
D, 128782007/ hL—T, 170470 Ok
BAEIREIT2AROBE L U, 2T E%5em &
L CHEEMN R %2 1A X Them, 24X T2.5cm& L
7o, EREEIO IS, EEHER X O EEEIX2000T
K ED128RXKX T, 2RAR LD IARRTRE L, BIFET
BT OAEBEMEES . £, KETHLM AT
MR A bem & U725 T, 2K & 0 bt s B o
IARR CEBTMetE SN, Pk—AK O ERE D4
FCORLEZERBD, IDRX E2RKOHIEN L L O L
HEDEITEBTOBYICR DI LENWIERL, I
HWOABITITEWE OFAHEE E DR ENRKRENT &0
BOoT-. ZhET, fEflomiEkicmiT <, #E
#, EHHORWL, EMEO N B L B4
Bl ERBRE SN0, BHERFOBRNIZ L 5K
DB EAB TOBEIC LD EEOIREDTIT, TH
E VBRI A A R BIGHMIC 2 0 EL LB XD
ni-.

BRI PR — AR TIH16H, ‘HFE/SU—"TI10
A 1AL L 72 35A1c T 7228, AAFgeics i
HEBEUFRSHTOER S, STREITRERER O ERE
DEBIZEEL, M OADERNTHD Z LRI,
B ZEROIR A A EIRDOBGIED 7= I124T 9 2%, kb
FREE LETHE U723 — BRI AE TSR L, RSN
FLTHEENMETHIVUIEEP OB VG LV /A&
WIEADREO DLz, FEOBZIE, ¥~<~3xF0kL
A THMERH Y (A - MRS, 2001) , XX T
BT P OBIEC X DT OB ERE b ke
L (R - #H, 2009 ; ®H « AFE, 2007) , L&D
KT Bz EnMiEshTngd (KRES, 2011) . ¢
ST, BB ZHWETH &0 O D oL
BEICBWTIE, KfEERT 2B THEN 2 50
THHEALETHNTEOAEBTNMHI SN D Z Lo
5, FERMICIGER ORTELCIEO R EIZE272 0
DN Z EAURIE X LT

AW T, KRz E5-00EHMMOEEICK
ST, REEDIEEMAIEEE L 720 B & 72D 2 ENE
Iz, FHSG (2010) X, RFT128/k/NL ML
— % W21 72 0 BRI TR O & O A E O A,



KE . EAHICBIT AR FOEINEE = AT A COMABTRICL D E &0 REHCBET 2078

BFHEYBAETIEEHEBOE ITRE WA, EM%D
VIHIEBRL D L @ME L TWD. LivL, AHFFE T,
TERRLL B ICIRIE A DS HERR S 4L, TEREE DEF b1
FPICNEFICAEET L. ZhEESEOEE Th-o 1=
2, 12 220 ~2 A 5 O KRN CLU T Th 5
7 L Y IRIE A O B CAEB D BIE RN E o
-2 ER128XFE 21220000V h L —TLR%7=0 1

BRE 7213 20K & IR W EE ThH 722 LD,
REEDFRRIZFE S B R G H B CE = L E 2 BTz,

FRAMESH Y LHE LT, W TERSXH Y,
WTNORXTHTHI14H QI &I B RE & 95300k
g alZBER L. ST, BRASU—TEHEDH
FEFRMER T %2, AEBRIEO R 52 Fr OBl
THEFERB LR TYH, ILEN400kg - a'bl R & 72
V HIEIREA LAl 7z,

PLEo X olz, i3 L B3R A Bk L 72 K % A
WAHZ EIZEY, BHARO LS REAM T BEEL S
HWEBFHNDHTH E O HIEORBNAEETHD Z
ERIB X T

2. IR E B R B DI

AT N CTEAMLES O L HE LB X T,
2ARX LV IARK TEFDEI, Y O2LEE OEIS
DEDo 7o), PRI AE DL V2R X TEH >
7o, AFXFOEHEETITBREIZT 5 2 & TS -0 DfIE
KT I L 220, FAEN DD LT, IX
BT L 2 R STV D (BOR - Hede, 19
57 ; /IMRD, 1990 ; A3 5, 1981 ; BFR - FE{E, 200
1; B - #EEH, 2004 ; A%, 2008 ; &H - &AE, 20
10) . —J7, BPR - ER (2001) 10X, E X0 HERCE
WTC, RETTORMEAZ ST Z 1L, F@sfo
PR, BROREWEKBOEENHEZ 5 &
O, EMICERTH D EHE L TWA. B (2008)
HIARICHIE & 0 s oRiE b <X, FERA s

EZERLBINEDNT S ATEZDUERHD &L,

INEMEDO AR T L, BEIC X2 BRI DO R-R =
FRE 2D OFFMNREE TH D LHEHL VD, ¥
DIENIBIT DULHE, R X O AEE T2 oS5
BRI D66% % HD 5 Z L b (BMHOKFES KEEE
FEEHER, 2009) , FAALLOPIIVEEREE & A
LEEDOEMER DY, BIEHEEIERTSZ D
AR D EEZLND. £z, BEEVREBEOSBA,

TR DOIAD X 7= A1 D Tk 20~ 254 FF 0 il 55 3248

THET S L, 8~9H O2LE O HARIZ295M - kg
TEELTWVD. 1 Y720 ORFII2LHK T30K &
LIFAE DABASCMIEFE DB0A & Lhili L T 72 &y
5, 2L OB E & HITHATREOF N L L 720,

RGO DR N D ENEZBND. - T,
IARKDINEIZ2ARIKX X 0 E o703, SRR o 4EHE<e
IRFBEFOHEMAHETEDL Z D, IARDOARF

WTEWN b D EEZ BN, B, ERANTU—0D10

A 15H &M - 1287% - IRX (FF1-9K) 1%, ABFMIE
BT, REWEOLOEIG N Kb E <, IN&EDN414
kg al & 2ARKIZ AR THAEALL I 1/2LL0 T C HIEIN &

?300kg « alZ KIEIZ EFID Z &0, FEHEDOREN
B ThsrEZONK., £72, E)Il - FHHE (20
11) 1Z4 A = THE & Bl & A& bR T B o4k
KEHEL WD, XX THRERIC, BIECTERD X
WIARRK & Bl CIEEICEN D 2R K 2 A&t
TR 2 oL, 1ERIZIERT 2 2 & bk
1oEE bz,

3B —EHEEICKDTA EVEIHTHET D MO
etk

AXDOLEFMMGITIIEIC L W B2 LN, —EDKE
SICELZEMERICEIS L, —EU EoKiRREICE
HWT5ZLIcLviEZ D (G, 1983) . ARWFEICE
W, EAEENCIEZE L2358 G LT LB X D DK
X IEERETORTE, P AKT8.0mmbl L, ¢
BRI/ —"T136.9mmll ETHo=. EREAST—0
BA, 10H15HEMED1287C « IKKX TILiEMA28.1
mm T > THIEZFEGEDBRBO b, [ bnw]
R RE SEZEHROBLTRT I EITTE o7z,
UL, fEIEMERFIRERE O RE I & LT, HEMWR
WMz CTHIEREEET A L, MifEe L 2LEX O
BB BICE A L. W5 (2012) O#E Tk
IXDPIEFMMET D ORE S & L THERE WS
VERHD EIRFLTEBY, AIZEO R D bIEF
SHBIZEIT 2 FRARIC I EIAR & S b T 5 R
T B WBVED R S A7
WHESCITE RN 72AKIE1Z3~15C (Yamasaki®,
2000a) EAWZ ED, THEYWOERFEED L 51,
IR =T A TEA L K 2RI+ 285481
%, BETPICESEMET D EBRERE 2 bz, A
ZEDB WM I, RIEKRIRIZOH 60 ~4H 44
ECTREHMICHZVISCLU T CThotz. D, &
FRSECITHha 2 69 2 8LE 0 6, BedhvE S FE o Pk
—ARRPWET D EEZLNTD, WmmfEE $10H15
H LB OFEFEH CITIEZE LB bR o7z, W
MO EZ T 5 &, BR/NV 0107150
FEOWEIE, FREHGOPH—ARKKX DI0A1HFB LV10
HIBHEERE LV &L, WEEND D &EPE—AK
IV EREAATRER T, BRSO RN
Pk AR L@ HEBHE LT, ‘HRETU—0D
BT BMEMEIC LY REOEBOHIER THH15~2
0°C (Brewster, 2008 ; g, 1996 ; (L, 2002) X
VERE 7256 THI~TATROEENEN TV
MBI L EEZ N Thbb, wUAE
ERWEBABEEICEDTA 0T, EmEo
EWmRES M RemmEL O TH 5 & RIRRZ, B30
DEIHEDS P72 e & SERRRICE BT 2 B &0
oM DZ Licky, BufhtELS O W T xS
MWATHET, UNEMED S CIRUNHERT O SR O R KIcE
NAMBEEDMENER] TH B Z EIRB SN, —
¥, P AT ERAATV =LV INEITIE L 00
HIEREIZZE L CWD Z EnLEMRERH Y, fiED
[ELEEAS FTRE CRIHE 2 088 & L 22 WEFE ] O IE DS A
TIE, ‘BER/NU =&l U TENERFED b7,
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H# 30
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h 7
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EE1-3R 2008429 H ~20094F4 FIZ331F 5 240) Z & OIEINE B =/ 7 ANOKIR & H FRIFL
SR T ZDOHREROMFE S E 150 enZHIEL, Higm, H¥EEE L OHREON40 2 L OBl %5~
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EwnZ
M ORHIO AfF & v —<EFATENLN, WHELELA B JOSHER a7~
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‘HR/U—’
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Hi
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H 10/31
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5
' 1/30 . O T 1% J4/'1'
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FI-1x  WPW—AK , BE/\U— OfFFEH, L L—o#Ks LU T D OBBEOE ) ERE
HWOAEFICRIFT AL EH OEREOHE

B 5 BT EREOAF (4H21H) 2
fn e MY BN 1N OBIE P3O HIER oL HREERE SEEERR F M
L— M7z [E ok B
Do R
e (=) (%) (B0 (cm) (g) (mm)
1985% [N 2 0 7.1+0.3Y 49.5+4.0 15.6*+1.4 7.7£0.3 X
9A1H VN 2 0 6.410.2 48.3+3.6 9.6+2.4 6.2+0.7 X
2007¢ [N 2 0 6.9+0.2 43.3+2.7 9.5+1.0 6.3+0.3 X
N 2 0 6.440.2 42.5+3.5 4.7+1.1 4.8+0.5 X
1985% IZN 1 10 6.00.2 50.3+4.4 16.6+1.5 8.0+0.3 X
98 16 H 2R 1 0 5.6+0.1 41.1+26 89+1.2 6.3+0.4 X
2007% [N 1 0 5.84+0.2 51.1+4.8 12.6+1.1 6.8+0.4 X
N 1 0 5.540.2 43.4+3.2 5.240.9 4.8+0.3 X
RES 0 10 5.3+0.1 49.9+2.8 20.8+1.8 8.7+0.4 X
Hg—AK 10810 128% VN 0 0 4.9+0.2 42.3%£3.3 11.0£2.1  6.7£0.5  O( 90%)"
2007 IR 0 0 4.9+0.2 45.8%+2.1 12.1£1.2  6.920.4  O(100%)
N 0 0 4.74+0.2 33.1+2.8 4.4+0.8 5.1+0.4 X
19875 IR 0 0 4.2+0.1 35.8%1.8 9.8%t1.4 7.1+20.5 O(100%)
108 150 2 0 0 3.84£0.2 35.9%£2.6 7.5x1.5 5.9%20.3 O(50%)
2007% IR 0 0 4.2+0.2 45.9%+2.9 10.2+1.3  6.320.3 O 90%)
A 0 0 3.6+0.2 38.8+3.7 5.3%+0.7 5.0+0.3 X
1985% [N 0 0 3.24+0.1 30.0+1.8 4.3+0.4 5.2+0.3 X
11H4E VN 0 0 3.0+0.1 28.0+2.7 3.5+0.7 4.9+0.4 X
2007% JZN 0 0 3.0+0.1 28.6+0.7 3.4%+0.2 4.8+0.1 X
PN 0 0 2.94+0.1 25.8+1.4 2.1+0.3 3.8+0.3 X
YRR FEFE (A) wk ok ok ok
Lk —(B) sk ns Hok sk
1704 7= D% (C) *k fok o Kok
AXB ns * * *
AXC ns ns * *
BXC ns ns ns ns
AXBXC ns ns ns ns
1987 [N 3 10 7.6+£0.2 46.7+3.9 15.012.0 7.5+0.6 X
9H 11 VN 3 0 6.6+0.4 455+2.7 8.1*1.5 59+0.4 X
2007 [N 3 0 6.8+0.3 44.4+54 10.8+0.8 6.9+0.3 X
PN 3 0 6.3+0.3 38.2+1.6 4.0+0.7 45+0.3 X
19875 A 1 40 6.00.3 54.0£3.9 17.0£3.2 7.5+0.5 X
98 16 H VN 1 0 5.54+0.2 51.9+2.7 10.9+1.6 6.2+0.4 X
2007% [N 1 0 5.6+0.2 49.9+2.3 11.8+1.2 6.5+0.4 X
N 1 0 5.34+0.2 49.5+1.9 6.1+0.8 4.8+0.4 X
1985% IZN 0 40 4.84+0.2 48.1+3.4 18.7+2.5 8.4+0.5 X
HEAT— 10415 2R 1 0 4.5+0.1 41.5+1.4 10.6*+1.2 7.1+0.3 X
) 2007% JZN 1 10 4.6+0.2 46.1+1.2 12.840.6 6.9+0.3 X
N 1 0 4.440.2 44.1+2.3  7.3+1.1 56+0.2 X
1987 IR 0 0 4.1£0.1 43.9%£4.1 13.5%£2.3 8.120.6 O (100%)
108 150 2 0 0 3.84£0.2 49.2%+2.2 104=£1.3  6.620.3  O(100%)
2007% IR 0 0 3.8+0.2 45.7%£3.9 9.1x1.1 6.2+0.4  O(70%)
PN 0 0 3.54+0.1 47.4+29 7.0+0.8 54+0.3 X
1987 [N 0 0 3.24+0.1 30.7t1.8 4.2+05 55+0.4 X
11H4E VN 0 0 3.14+0.1 29.5+1.8 2.6+0.3 4.2+0.3 X
2007% [N 0 0 3.1+0.1 30.1+1.2 3.2+0.2 4.8+0.3 X
A 0 0 2.94+0.1 27.5+2.1 2.2+04 4.1+0.3 X
STHOYHT BRI (A) *k ok ok ok
Lk —(B) sk ns Hok sk
170 720 Ok % (C) *k ns *% o
AXB ns ns * ns
AXC ns ns ok ns
BXC ns ns ns ns
AXBXC ns ns ns ns
“4 F1 8 H DA R
4 14 H OFHET G 5

B SEELEAN RN T, BRI AES SR O L IR MERR6 mmEL EOERX A FEMELY (O) LU, £D
SHTOL D THREELIRWE B DT URIX R L (X) &L=

PR AR

ERMEEIED B (O) SHESIVERXT, BEHR1%6 mmLL Lo OEIE

Uk 31%, #IE%KIETHEEDY, nsiIAERRL GrihtE 5 #s)

10



AE 0 EAHICKT D RXFOEINRE =AY A TOBAFEICLDE LY HIEFICBET 2015

F1-2% BHSEEPEHHIORIL, HERERS L OSERARC KIFT RO EEIF AT K 2 5Hl

B L - HEEPE
(H4) REYE EER P REYER SR pE REE O EEE P
AR 5.34 0.34  <0.01 1.79 0.19  0.02 0.39 0.16  0.04
FRREI] (B 0 B)Y 0.53 1.50  <0.01 0.25 1.15  <0.01 0.05 0.99  <0.01
AR — (RO 0.23 0.07  0.32 0.71 0.37  <0.01 0.23 0.46  <0.01
170 70 RS -2.95 -0.19  0.02 -4.79 -0.50 <0.01 -1.36 -0.55 <0.01
B HE ] R -7.48 -0.93 <0.01  -3.92 -0.81 <0.01  -0.90 -0.72 <0.01
ERE -63.54 <0.01  -40.13 <0.01 -5.15 <0.01

AT O AR 0.79 0.80 0.81

AN D BT i ok **

2P AR L, CERIT— 1328 LT

VR S ERERF (4 H21 H) £TO B, 9/1, 9/16, 10/1, 10/15B KON 1/4FFFEIFZ-EH228, 213, 198, 184511164 H
Sh—THiFE (30 emX 59 cm) &7 N1 7S T DEFEAHEE, 1287%, 2007UT#HE4113.83, 8.85¢i
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A PO SR
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'H IR 2
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2001 o285 1k 400 ¢
—0—2009¢ 1A
o 1287% 24 .
0 15 + —=—2005% ZK a Hh 300 r
3 ab k
% b
0 o000 |
G9) N7 (g)
C
d
or 100
0 1 1 1 0
5/20 6/17 7/14 5/20 6/17 7/14
HERH/H) HMERH/H)
F1-8E  PhEFAK DR b LD L 1Y T 0 BB SRS O S KO L R E
R0 1A

SR 2L DR D ESCF RIS %A YETHEZEDH Y (TukeyiE)

B8k Ph—AK , HRU—" ORI, v b L—OiE LONTTET D OMBOE )R RIE R

EEES fihe IHERA (TH148)
sl TR 'h X o LK TR L
L— 47 M BEE EERR X AR M EME FAR ] LR I &
Do 2L L M S 4k
B (%) (K0 (g) (mm) (cm) (cm) (g) (%) (kg+a )
10A18 1287¢ 24 0 12.7£0.4%" 190430 ¢ 17.1+1.2 ¢ 100+5a 28+2a 120+17c 0 50 47 3 0 480
200 14 0 14.3+0.5 a 285+29a 21.7+1.4a 95+4b 27+1ab168*t18a 23 77 0 0 O 336
Pk —AK 1287 1A 0 13.5+0.4 b 251+42Db 20.7£1.6b 95+4b 26+2b 149+22b 10 78 7 0 5 287
10A15H 2K 0 11.9%£0.4 d 187%32¢ 17.4%1.7c¢ 95+£5b 26%=1b 117£20c 0 46 46 5 3 458
200 14 0 12.6+0.4 ¢ 245+25b 20.1+1.2b 95+4b 26+1b 154+22ab 1l 8 5 0 0 308
B 108 1A 0 132404 a 336+38a 21.9+1.3a 1014a 30+2a 207+27a 8 14 0 0 0O 414
20— 107 15R 2K 0 11.8%£0.3 ¢ 214%32¢ 17.7£1.5b 96+t4b 28%+2b 146+19c¢ 2 88 10 0 0 584
2008 1A 0 127405 b 284+35b 21.3+1.4a 96+4b 28+2b 183+21b 57 43 0 0 0 366
5 H8 H~6 24 H DFFATRER

HEH2. 5~3. 51, K360 cmlTHRH

2L, L, M, SiT, Fh Znililisot FEE180 gl b, 120 gbl 1180 g, 80 gbA 120 gAdi, 80 gASM:, #MIikE
R0325 emAii

S R

RS & DRI DFECT RIS %K ECTHEZED Y (Tukeylk)

Fl-4k  TH L FEEOTMSEER I D EMOAET & IHE IR

Al B FERE ] Eiiif=y I HES
FOgET AR M REE SEERR RO =t &R EEEE0] SR lsgY
Wi EERE sOL HUEEE o e IR
(g) (mm)  (cm) (%) (g) (cm) (g) (%) (kg-a'h)
2010 #EfH 4H15H 7.5+1.36.8+0.4 354 3 7HI9H 295+29 97+4 194+24 71 404
2011 BEFrH 4H22H 8.5+2.4 6.6+0.7 3543 0 T7HI2H 30036 98+4 188+23 80 421
6 720 ~7H1HOFRERE R

EEHD, 5~3. 58, K60 cmiZFRL
RS O FEREE180 bl b
P AR RS
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72 : 10 A 15 A%
1287 IARX

F o ETERTO
/N CH10H
[z e NN
L7 0 EeAR)

10 cm

1K EHMICRIT S L N L—EEOAF
(2009%F4 H21 H, ffE ‘HR/\TU—" )

F2E B ML—FHEHICEDIEEYHEOMIER
D fEER

S EEROBELEENETE, ERRIE, X
BRUBLUNEICRIFTEH

L

il

FXOE L0, BHCRBEOSS, KEE
ICEDENDOEME I TOBE Y 2 H L 1ER
DL LT\ D (B3R ENIEAT, 2010) . LAL,
FEAMTIE, BERERICL T, KEXITLLERN
DOEMCHE M COBFHNHREERT0, THOLIGET
HEEDFHEECHIENEZ A TN LT
bot-. HBIETIE, WA THAHKHET, EIiNR
By ZEER LT, 108 E~faickL kL—
ICHRRE L TR EW L, B oK o7z 5]
ENRET, EHRICEESERRD bT, BEHR
DMER6mmEL DK & BEOLH PRICEMT 5 2
EC, THHRRLBINETE, HETH 5300kg-atlh
FONEEZHETEDLZEEWLNC L. ZOFE:
FHETTA LY & BENEOMEZ TR LIZER &
LC, BUBEXELEL-REERAWZZ &, ERERFZET
MLE2NELVNL—TEHE LI EREZ bR, &
B2, H S (2006) 1%, 10H LANCHEREL, $EY B
BRICWIR N AL AN KIS HE | CE AR E W L7-3E
M8 OmMmBE DR %, BURBAIEDO - HIZEIHEL T4

FHHIZEB T 5RO E =/ T 2 TOBAF

13

B XD E L0 BT D5

AWANCEM L75E, TA26BICIHEIXATRETH -
723, BREINETH 5300kg-a lIITZE LR o7, &
TERE D TIEE L iR AN R X OEF 2 MET 2 = & 13K
AN STV, ARy MRBRCHI3E L SR D 88
e U2 @mE ORE - 5, 2009 ; 3H - AFE, 2
007) , MHRERTIX, KA L0 s CHURE D515
23102 B H OFAAE B IR T REL R Lo fE

(EIE5,2008) 13H2H DD, TR OIIE L iR
D FE T OAFRE ST ORI RIE T 58 % 3T
MR LS I b= b2, B, XL, Tk
I & C A A4~ BRIRREET H 2 & THIM
TEDHLMARE MR T DB RIS E AT O 72w,
W OB C b 2 B T HE L SR O P EE R
THZELITEETHD.

ZIT, ABFETIE, BN L —B WISV CE
LR A BRI B Z B ST L, B E VRO
BB Z AT 5720, XX OEMREOTIE L 3R
DL B L ARDAETE, ERWINE, IERTR L OuY
R RIT TR E L.

B LUVAE

AHFFZEIEAK R IR B BB G © i U 7. SR 1,
AIRICHRRIE (VYT L) 2HIEL, TEX A 7 I3RE
ZIEHEZBER 7 L ThD. MERWEIXER U —
L L7, 20124104 19B 1S, BEEATFER L (NP
205 : K20 = 600 : 7,000 : 150mg-L!) #FEL7-12
8RBV b L —IZHERE L7-. H3FEE CI130.02mm/E D%
HOAILRY =F L7 0 L NTHEL, HEER Y
ETHEHNBOKIEN25CLL E, TNLEIZ15CL LD
BEICBR AT o7, 1R 0 OE ST LARENT, B
BIZHBIWTIARE L, iR E LT, fE80cm

B & 80emITEEE L7z b R KAED B S JE £0.05

mmOEY TF LT 4 A AELA FA~2H DO/,
7 H A AR~ R8I IS T T L7 (BLF, B
OB R ILRBRICIT > 72) . BEIEIE (N : P2
05: K20 = 10:4:8) #50fFICAML, 2140, 3
H7H, 3H25H, 4H9HIZ1ENL FL— (30cm*60c
m) %4729 500mLiEH L7=. 2013447 22 HIZFE R
DD OARED HHEE3. 98, HL38.0em, ARELK2.THL
(Fesii s b OFEACEIE DS THIA O B BB AL R B g
FOEOMEEIASEZIMATZ D) , H LEES.9g, IE
5. 9mm O & VT, BIEEAE (LUF, BI%E LR
F0) , DUARALER (DLF, SUAR & WERE) 36 K OVDUE L oY
ROMAG O (LUF, BJ3E+EIR L iKEE) %17
Sz, BIEEE, HEHE 5 E S 20cm OLE THIBR (M
FEOWHET24% 58Ik Lz, SIHUE, HOREIZ
SLERLEERELEKLE Lz, EROEE»D1c
mEONE CTRETR (ROEHET4%TIER) Lz



BRI AR B FE L

(%2-1-1K) . DB XL OSIROTIBROE AL, B
DOAFEBIS CHIFR BT L7 TiThiu 5 55 L iR

(BIHR) DOWFROBREZ BB Lz, R XL M
B LOESROMILILX, SIHEDOADTIERK, FARO
FHOTIRIX IS L OB+ SR X OFHAX E L=, [FA
I, FRHEBE OB %, #E100cm, #Y1Y
HCIEOT S 15ecm - EEOIE25em A U 72 hl 2 1%
1z, Bohifk s T 2 AT [EESem, 1 X 10em T/F
L7z, BRI I3AERRAEEFCN - P20s : K20 = 1.4: 1.
9: l.4kg-a'%, BIMZIEIN : P205: K:O = 1.5: 0.4
: 1.5kg-at& 4z T L7z, £HEIEEFTh
BT 7. WO THFTIITAIRIZITY, EENMOE
S27cm¥E CLFH Lz, FUHEX EH5m203KME T
RBRE1To7.

TEAE > & IR % T10~20 H [HIBE T ALER X D[R]
—DTEERIZOWTHIER A 3E THA L, FIKFIHE
DEY FRE AT, BOL, AEEE, M EEER XU

MR RN XTEAIC O T3ETHIIL 7. £/,
A D D PR SRR 2 O TIRE R A L,

TEMED 560, 883 L UN20H BITITRAE M) S~
TUBRL, YIRRLIZ1IKIBROERET VXV ) FAT
AU 72, R & LRAR O EAR O FHA 134 LB X 7 (K
L L7z, MM 560, 88F L TUN20H B IZHALERXS
EAR D3I I THEL s & BERREB DR IERURL ) &
30mgx &L, C/N=2—%— (Sumigraph NC-22
F, (&) FEEMrEr2—, UTF, A+ 5C/N=
— A — LA CERSHEELWEL, wWUTY
DEHFEWINEZFH L2, T 588, 1053 L1UM12
OH BT, SAHXTREDIFEIZBWT, HE2.5
~3.58, EWMDLOESE60cmIZTHRL, WK
M EMEEMAREZHE L2, ARG OBEISE &
INRE, ARFKEO T RS AEECE Y, FR
B EEE» DR L.

w 2

L. GERERE O BIHE & BIIR AN H R 00 AR T R E TR

HEEHUS, BKTHER CTHH8H20H £ THMBX
EHHIL, 14~16KFREICE L. (552-1-2[4, 2
-1-3K) . HEEIC R T IEOREIIHIH A LB L
THROLNeh o7, SROEENIS A 22H LI 5
A B, 8H20H Tld, MABEX L BIHEX2315.7~1
6. 14k & R CTh o 7223, BIRIX & BYZE+ BIR[X Tl
14.6~15.14 L V7o o7, BEIIE8HA 5 HITITA LB
X & $85~90cmE THIMN L7223, ZHLAKEITHE D
fEWE L7, £, WIERORENE, 5H2H T32mé
MEALEEX D42em &V -7, 5H2~22H DL
DOHEMNAY6.2cm,7TH & X D2.2cm,/TH LV K
E)ofolod, 5H22H LARRIIIEALEEX & [RIFEEE CHE
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575 (2019)

B L7z, TR &SR+ BIR X OB IZ6 H6A TH 38
cm & MUEE K D5lem X Y i ->722%, 6H6~21HD
EOLOBENAY5.2~6.3cm, 7T H & MEALEEX 3. 1ecm, 7
AXo2MIciEL, 6721 A LIMITEMREX LV 4~
SemiVVFREECHER L7-. A3EH0T, RUPIX L 46
A6 R LABNEF M L, 820 HIZIX6~SKR 1o
Uiz, AREBICKITTIHE L SR O P ENI8 A 20 F
TRRO LI, 8H20H OAZER T MK A38.04% & fx
H %<, ROWTHIEX T, BIRX TT.0MDIEIC
%<, WHEIRK TIE6.4 L kb Dotz Mt
TREIX6H 21 H DARE, KX & & BRI L7223,
BUHENC, BIRIX IS L OBIZE+ BRI & I ML X |2
BVOT, WIZ, BIRX IS L OVBTHE + SR X G
LXK & DFENRE L IpoTe. ZOREE, 8H20H D1
BEM 720 OR FEE XL X 38328g & Fle b E <, K
WTCHTEERX 0300g, FIRK D241g, BIEE+ETRK D2
10g & EIZHEV MR & 72 0 BTR OF IS IT A B ZENR
D ohhTo, BT, AUBLX L H8H20H E THIM
L7z, HESRRIC KIT T SIHE L SR O BN I8 A 20 A F
TH#D B, 8H20 H OHERGEEN HALHX T25.3mm &
RHAL, ROTEZHEXD24.2mm, SiRX022.3m
m&frE, B4 FIRXA320.8mm & &b oo 7.

2. TERERF D BYIE & SRR D AEF I KT T B

BENE, BIR LR HMEEPITHIE LT (5
2-1-4[) , BIFRX & BU%E+BIARX G5 A 22 H & CT—HF
HICHA L7eds, 2 URiEssim L7z (32-1-514) .
RIS RIFT B B I5H22H ~6 21 H £ TR
Do, SHERKORKIT6A21H £ THEAEX LY D>
o t=iy, LIS H 20 A £ CRIFREEICHER L
7o —J7, BIROEEIISHA20H F TRO LN, 5
H22H~6H21H OBRIX & BIZE+ BIR X DR ET DY
DG AR X D 1.2,/ THIZx L T3.0~3.54,
THE LD RED -7, 8H20H OREE, ALK L
BIE[X T86.1~92.4K TH o 7-DITHF L, BRIX & i
A+ BIFR X 1368.1~70.64 & D 7o 7.

MOKESE, 6H6HFHEDES, HEROKE0.7
~0.8mm D EIA TN X & [F%45E CTH > 7223, 0.9mm
YL EOFE T X L 0 IRVMEA AR b GB
2-1-6[X) . BUMRX & BIZE+BIRX CrE, K&0~0.2m
mORITFRD ST, KE0.9mmbl EOEIE1E2~3%
LR I D IRVMEA AR b, TH19H A
DY, THEX ORI OHAIIHAEX L FETH -
7o3, BUARIX & BT HE + GUAR XTI R £0.5mmBk EDE|
AT AR L 0 RVMEM RO Bz, 8H20HA
HOLA, WRX & HE+HRX T, KS0~0.2m
mOEANEVHBE AR SN2, TRLUAMIEL
HXEHTA19H & FEkRER TH o 7.



ENES

3. TERERF OO BYZE & BIAR 7 % SRR AT ] 1 F T

EROARITESTNERIM L | <, BB X
OSERE & B TH19H LI < 72 2 m 23580 b1
7o (H2-1-7IK) . 7o, EHELERBOERTAR

X, —HTTHEENRD LN, FLHXE G RE
ETHRE T 2 Th o, UL, EFRRINET,

HEHERTIT6A6H ~7TH19H ICHKWLPRX & & AILITH
MU, 7TA19H LIS 2 MR b, W
NOPFER &b, MAABEX XV SR X L B3 4 SR [X
T ot BEHTROERWINREIT6A6H~8H20

HE THAHX & bigi e M3 2 HmaiEo b h,

WTILOFHE H & b LB LY SARIX & BHE 4 BAR
K Thipim-oiz.

4. FERERFOBIYE & BIAR AN BT M T3 R

TH19BITIE, AAHX L 4 T AT E 7o ZEHE D8k
ETHDH25embl LIZELTWe (2-1-1%) . 7A1
9H T, WEIE, MALFEXT320kg-a'libm<,
WO CHZEX CT279kg-a’!, BIRIX CT214kg-a ' &JEHIZ
E T2, BEEFIIRIK TIX192 kg-ald ik bIED
Sz, BRI, A6 & < BEESFE OIS
72N B2LE LS D 5 5 EIG M MAELX T100% &
BbE<, WO THIERX T81%, SIRK T29% & X,
BYE+ SR IX ClE10% & i bk -7, 8ASA B LW
8H20H TiE, FAHX & b INER L OB R D2
L& LA 5 2 EN G133 2B AR H v
28, 8HBHLUIEOBMEIIEW L, AKX D8
H5H LA DI B13400kg - a L, HiMEHIHERD2L &
LEUE O 5D 5 EIEGIZENEII0% & 10%FRE THER
L7z, UL, 8H20BCH, INEITMALIEX C405k
grallikbm<, KWW TEHEXT386kg-al, BIRX
T335kg-al LIEICHE <, BIHE+BIIRIX TIX306kg-a’
&b ARV MBI & 72 0 BTR O A I A B AR
bivlz. F£72, 8H20R D bHE N KEWV2LO HH
DEGIX MR TI0% E Rk bE <, WO THHER T
57%, BIRIXT29% &fex, BIEE+BIRX CTIE5% &
KHIE -T2,

F =

AXOEFEBRL T, EHEFEOEIRE IEDTZ D0t
ERTEIFET 2 5A0, MUK B OFR RS IR (37
) TH2HEBHLDB, FNOBAXOEFTICKIET
R LSS o7 Lo, RO
FERNG, EREEEOBIEE L SIRIIAEFT EIHT S 2 &
DRI RENTZ. TROLOEBE T 5 L, 513
L7z3sd, i B0 ATERGS JOZEMROMENIT8A 2
OHE T ENT=. LL, ROEFIL, BEOH

FERHUZI T 2 X FOMINE =T 2 TORELE

15

HIC KD HE &0 HIHTBT 20178

MEARDIER N —REIZEHI Sz b oD, TH19H
WITMEEE X L FERREE CRIE L. —J, BiRLZ
B, MR CIREES, B, AR, M EEER
L OEEMBROBINNS A 20 £ CHIfl s N D & &b,
WOEFZ, BEOHEM, HOEXKEH8A200 FT
FELLIHIENTZ. 20k, EHEFBOTTRO G A
WIEL D ABEZMGEIT2EEVRRE N7 L,
ey, EFEEMHTOREC/NIVIIETY, Kk
A H 08 A 20 B DU BT MALEL X IC T2 2 &
5, BIEEB ISR, TELETBTLRETHD
LEZLNT.

S5z, LSS, 5H2~22H0 ORI
WIRALER X L 02U IR L7223, WIS % ORI OR
B OBMITIH S iz, B K o TIROAF D
EnbdZEiE, ¥EE (Crider, 1955) , &Kfg (&I -
FEW], 1982 ; ¥, 1968 ; (LA« A%, 1990) T
H &M, Brouwer * De Wit (1969) %A 7~ A
WZRWT, 1R (1968) 1Z/KRRICEHEWT, BIHEICL -
THEG B RONTIGE, EHEZELENCEET 5720
IR MZ DN EWEL TS, XD
AFEBIS T, WEND LAETARETLEEZD
AFER BIFIET B0, B - TROOND ZDHE
Lofl e MERSN, EEFOBMEEL—RNTH
LDEE\BZDONI., £, BRLIZGA, 5H22H~6A
21 B ORI OB — RN LR X D K& o
7D, W ORI O MBS, Btk LU0 EEE O
AN S AL, WHRIC L o Tl RSB EE o BN AN
flansdZ &ix, #<=xX% (I 1965) , Kig (I
C 4, 1982 ; LIRS, 1978) THE S, WAL (1
978) 1%, BIRIZ KXo THRAKDNIZGE, REEL
BINCEIE T 2 e DR A~DO RN E £ D L
LTWa. UEknkole, Kbhi-sBD0AEE K
RS 2 & D (Brouwer * De Wit, 1969 ;
R, 1968 ; IUARD, 1978) L IRIERZRBILN, AW
IZBWTHRO b,

XX OFWNT- 0 OEREHEIL, EMEILES L,
D%, BT —r%&RrL (BRD, 2006 ; A
R D, 1997 ; HH - /LU, 2000b) , HEHHT2.3
Y% itk BEHTIT1.4% 0% THERE T2 LW bk o,
2003) 4L, AMFFEOFBRLAZE—H L. AKF%ET
i, BUZELSTROEVIC L A EREFROETNE DN
o723, M EEOEFRRINET, HEFOEFILT
TEARDOFNTIEL 0 o7z, IR LK T
BIAR SN AR DIRESET 2 DITHEVRE S K& < L,
FD%, FRBUIHEMT 200, BETIHRHERD
L, HRBM BN END, FEROICHRLZKX
ORI e oo EREEND. ZD7®, FRL
R TE, W—IlHESnTHD EENLAFTICHKNE
REFRE IR TE S, M E RO AEE S L
BXIVF L Lo BN,



AL EREABILIIZER S 5575 (2019)

AFXFOMFO TR AR THWr S, HAFREOR
HITREEOEREIIERORS TIRESND. &
MRCRLIZERD, FXORNIE, S ZII5R
LTh, WEHIIEZR 5, m@%?% |2 ML X & ]
BEORE SET DD, FAHEKEHTAI9RIC
IR RS REEICE L TV, L, HiBiE

B L OERRITT R L ORI X 0 #mp i S h,

BB LKool EEEOEIMNIZELLSY, KH
2B 5 E &0 50 BEEN&ETH 5300kg-a iz
LT, EAMXOTHI9H ISR L, BERT
IX8HBH, FIRK & HIIEFIIRK TIX8H20H LB
7. 2ozl AEBSTRUE/TITOA TS

TEARIRF OB, HUPRE B OB Ik 5 Wil (S94R)
i, RHO#EE BTG AICIRERSTREL, +5
R ES L S & TAUINTERI A RIE S 5 Z & &R
LTCW5. 5o, FH 5 (2006) 2%, HUKBMWICZK
DZRETTA LD FIFOMRBICI Y MATZERIZ, TH25

HIZINFECTE72H DD BRI E CTh 5300kg-a iZEE
L7ghofedid, REFOBIE (BTHR) ORENRRC
RKEpolztEz oM.

B O ERERE A RE S5 2emh CRIINEZ B
TRESEZ PR T 512, EHEBEOX T E2RIER < £
BFIEHLIENEETHD. FIETIE, HESIR
%M%kb&wtwmﬂﬁ%mwtkm%ﬂﬁfé:

20  —Oo— MEALEE 100
—e— s
H:l' 15 | --o- iR / % 80
S (1 A
10
(em) 40
(0

20

S T S S |

5/22  6/21 8/5
5/2 6/6 7/19 8/20 5/2
BHE(A) ns ns ns ns ns nsns
BIFR(B) ns * % ns ok kkokk
AXB ns ns ns ns ns nsns

*%k ns ns ns
sk ok sk Rk

ns ns ns ns

LT, B VS THRINE TH 5300kg: aluL%T
REL L7o2s, AWFZEDME RS b, AREEOKILIT

@%k@&%@ﬁbtﬁﬁ@ﬂﬁﬁﬁ%f%ék%i

bz,

B HEQLER T
BIpRS L4

BTARALELC
BIERS AR

/] S
| B
o

#2-1-1 TEREIRF D B HE & STARALER DR 0L

10 cm

5/22 6/21 8/5
6/6

7/19 8/20

ns ns ns
k ok 3k

ns ns ns

10 r 400 30 1
£ 8 H 300 % 2 f
#® E oo
# Hh 200 f £ 15 t
4
& o |
2 y 100 (mm)
(g/#)
o g e
5/22  6/21 8/5 5/22  6/21 8/5 5/22  6/21 8/5
5/2 6/6 7/19 8/20 5/2 6/6 7/19 8/20 5/2 6/6 7/19 8/20
AR (A H)
BIEE(A) ns %k % kk ns k ckk ns 3k sk kk %k %k ng ns kk x okk ok k%
BIAR(B) % sk sk ok skek ke kok kk kk kk ok kR kK kk )k ok ckk ckk o kk skek ok
AXB ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns

F2-1-2K FXOEHEFFDOIIZE b SR FEOERICIE I R
KD T — [ HEHEFEAEZ R (0=23)
TUHE (A) [IBEEOSE, TR (B) IISHEOSNE, AXBIIEIHE L SROMICHIT AR E/ER AT
FHE A Z LTk T1%, #IBWNKEETHEZED Y, nslTAEER LErRd QIoltE S T
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A . FEAHICBITAXEOHENMEE = AT A TOMABTEHICLDE &0 HEHCRT 5%

10 cm

B 3E X AR X OUTE 4+ BIAR X HERLEE X
$2-1-3 S5 HBOLR (2013456 H6H)

BE2-1-4E  EAEA5 H B OBHRX ORI (201346 H6 H)
BIZADIMUDIRAZBRE LIRS, ERERHZEHR Lz (B OFRALN)
DFEFEL TS

17



HERERBRGCHmE 575 (2019)

120  —o— MEjLEg
—o— D 3E
100 [ --3- B

Fi 3+ AR

g %0
60
(A #K)
40
20 | W
O 1 1 1 1 1 1
5/22  6/21 8/5
5/2 6/6 7/19 8/20
A (A7)
BIHE(A) ns ok ckk % ns ns ns
BIFR(B) k% k% kk oskk sk okk kek
AXB ns ns ns ns ns ns ns

5E2-1-D R DIERERFOTIZE & BARDREL (2T

o

HOT T == HEEFAEZR Y (0=7)

SUHE (V) IEEEOMR, SR B) (ZBMAROZER, AXBIIEIIE L SHROMIZIST 5L EAE 2~

A H 2 LTk T1%, HIB%KETHEED Y, nsiTAEAR Lard QoA st

27 10} ®(0~0.2 mm
6 - @0.3~0.4 mm
H 36 Esiz B80.5~0.6 mm
6 00.7~0.8 mm
H H0.9~1.0 mm
G1.1 mm~

A By 23 g]

19 .

A g |s]

0 20 40 60 80 100
FRE R 1K)
F2-1-6 R X OTHERFOBIEE L SRR O K ST RIF 9502

WOBERITT VZV  F 2% FAT0. 1 A7 T
R ORI ENENOER T L OB 0 2F1E (%) 27
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KE . EAHICBIT AR FOEINEE = AT A COMABTRICL D E &0 REHCBET 2078

HELYEL HEREES
6 r —Oo— fHEALE _
e —e— Wi 1
= 5 1 -k %7?‘% -
% 0| [
A
w2 I
1 L L
(%) 0 1 1 ] 1 ] 1
6/6 7/19 8/20 6/6 7/19 8/20
BIIE(A) ns ns ns ns ns ns
@TE(B) ns skk ns kek ns ns
AXB ns ns ns ns ns ns -
1 EEG R
e 10 r r
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BiAR(B) ok ok ok *ok ok skok ok ok ok
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F2-1-TR X OERERFOTIZE L SRS Y 12 V) SR EA P ORI R T T 508
HOT T =N~ HEHERGEZ R T (h=3)
SUHE (V) IEEEOMR, SR B) (ZBMAROZER, AXBIIBIE L FUROMICIT A EAE 2~
A H Z L1231 %, HIB%KETHEED Y, nsiTHEAR Land QohdEs B

E2-1-1R R OERERFOTIZE & SRR J ORI R IF 33

TH19H 8H5H 8H20H
B AR R EEE AR R REIIRER . BER R BRI
2L L M S 2L L M S 2L L M S
(kg+a ') (%) (kg+a ') (%) (kga ') (%)
MEALEL 26.7+1.1 320+16" 1486 0 0 26.240.8 404+ 3 90 10 0 0 26.2+0.9 40510 90 10 0 0
LIS 26.4+0.8 279+t 9 081 19 0 26.0+0.8 374+14 62 38 0 0 26.3+0.5 38615 57 43 0 0
SR 26.010.9 214+17 02971 0 26.4+0.7 297+ 5 095 5 0 259+0.7 33515 29 67 5 0
S HIR 25.821.0 19211 0 10 76 14 25.9+0.6 266 7 086 14 0 26.0£0.6 306 9 595 0 0
B (A)" ns" * - ns Kk - ns ns -
SR (B) ns sk - ns ok - ns ok -
AXB ns ns - ns ns - ns ns -

FEMOZIENOIE FETORS

BRGS0 5~3.58, FeZ60 cmlZFHHL

9L, L, M, Si%, ZH 2Nl o 180 gbl b, 120 gl 180 g, 80 gbA F120 g, 80 g
SR AFHERE (n=3)

BUHE (A) 1 LBTEEDORNE, SR (B) IXBHROZIE, AXBILBIHEL SHROMIZIIT A AMERZ R CotE s BT
A A LT T 1%, HI5%KUECHEAEDY, nsiTAEARL, 1A HLE L
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BRI AR B FE L

B2 B FL—FHEICKDEEYRIBICETDHTE
Fo LRt DR

&

AHFIEDEN B L—BEICLDTH &V EE T,
BE P OEESE L OEMZOMEZEHECE /-2
EHHEBEARARTERNTH S, F XL IR RS
OIEHTH Y, —EDOKE ZIZE LI IEARMIZS
~15COEKIRIZ#EET 5 Z & Tk L (Yamasa
kit, 2000a) , 0tk #ETH (i 1983) .
TN L—BEICEDTH &L, AMEHRATR
BETHY, 61T, EMHIOLA PAOFEEKIRILE.
2°C (BKHEKIES, TAX AT —4) LEPENT
LG, BED S EMRIIOT TRIRICEIS L, fE3F
T DIERDBED B, AFEEOH/E, EOREDOR
T SOFFPMKIEICRUS L TIEFDbT 5 ATRENEDS &
HNARHTHD. —JF, EHEMEIREEDOEFICE
WCHIRICEET % &, RBEBISOERBIT B SN
LMEANRZ D (G, 1983) Z &iX, /E (Chu
jo, 1966) , =Y Mo, 1975) , ¥ 1 2 (M
e &, 1982) TROLNTWD. ZOFE(LES:
ERFTHRD LI (LD, 2002 ; Z8 - K5, 2
004 ; F25 5, 2007b ; M4 - AHE, 1993 ; HAID, 1
992 ; Yamasaki®, 2000a ; 5J®, 2004) , R¥ DL
BOMBACRFIRE X, MFICX Y RRD03, Witk
RO RN DA 13.5~20CTH D (Yamasakib,
2000a) . B M L—BHICLDTA &0 T, B
CHHIBREOBFRENHE, IR =1 "7 X T
DEWHB LOEMED b2V OBAOF I L > T
BEZ L2 ZERFHETHY, BEBLIOEMRKZIC
L CTE 2WIBICF X 2B S, EENLE I
TEDAREMDN S 5.

T, AMFETIE, BEANL—BHICLBTA Y
DEIFIZRBWT, BEREO =T 2B L OEME
D b VOB OE MERFELE I RIE T B A IR
L, MR & E ITIRIBRISOLETRIEL £
DACFE IR & Rt L7z,

MEBEUHE
L. T E R & ERR R OIRBESRIED i & RIS T T
2 (R

AHFFEIIRK IR AR T 9 L 7o, BRI,
AEICRRAE (VLT L) Z3EE L, HHY A 713EE
LM ELRER 7 T ThH5. G FEIXER T —
L7 128REA N L—ICEEMBEE T (N : P2
05 : K20 = 600 : 7,000 : 150mg-L1) ZFIEL, 20
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124F10 A5 HIC1/Y 72 0 2hiiEFE L7, HZFRIO T &
T, EINEE =10 ZARORIEN25CLL EDRFIC
BREITV, EOHIIANT ANORIRA15CLL EORE
IR B To 7=, IR E =Ly 2O, v
AHRIE O E X 150emiZ{RE T Y — (AceV—F

(BR) @Fn, LAT, (M3 2R U — 1R —iE)
ARE LR AT A (K D577 T Ace, (KF)
RN, LA, AT 5 BEMRR S AT A E )
TIT-o 72, 1R%S72 0 oS bARIE, H2ERICHSI
WTCLARE L7z, 2013452 20 A 70 BB i O A 1R AL
ZBtA L7z, EHIRIIRT# 42200 ~3A11H,
WA3H11A~4H1H, ##%4H1A~4H18A & L
7o, ENRE =N AOREEHEE, K OBGIR
EA27.5C LT AmIRK, iz kT 2KIRX E L
7o, O OB S IREE AR S DY, Th
ETNHEHUEFF1~6L L=, BIRII2A14H, 3A7
H, 3H25 BB L V4H9BIZ, HEIE (N : P20s : K20
=10:4:8) Z50fFICAHINL, 1/ FL— (80cmx
60cm) 7=V (Z500mL% L@ SHH Lz, 4H18
HIZ, Mfi]Z100cm e L CHZIEZ M L, Bhifks
AW TR VAR O 2 AT G %2 5em CEME L7-. 4
H19A~5H27TH £ T, FA#HIZE Z210cm®d k%
N EFEAIESOcm, 1 S80cm THEE L, 0.03mm/E D
BEARY ek #) , BUF, #H750.03mm/E
DRV ITFE ) 2808 LR X & s oK
BXZZRTZ (F2-2-1K) . BRY KIIEREEORE
DEL DT D720, 5HISANLIERIED & &3,
b RVHEFE DR 30em R E i TR L 72, ZEEIC
IEAEEFCN : P2Os : K20 = 1.4 : 1.9 : 1.4kg-a’!
%, BIEIZIEN : P20s5 : K20 = 1.5: 0.4 : 1.5kg-a’!
A L7z, SUEXOEMEAm?2E L, KIRXIE2
KA, ERKITIE CEME L.

BEHIE, BERFORTHLERRGERO2H208, H
HULEEBRMAREO3H 11H, H“IIER s D4 1H,
B THEDAA 16 BT, FAHX & &3 OD 4
2D, Y720 10fEEFDOEEL L C e & JEeR
ERAEL, Totk, HEHZREEL, SEEMEZ AW
THEFELOFRE, HOSMEEMNEZRE L. F
7=, 4A16 B IXEMBIOAEFT & LT, HbifmEe st
EEDETHAELZ. BHETOEMNRE =11 T 2AN
DEIRIE, A~ 2P RO F150cm DR A, HR
I Zdidei oL b L—o EfED S # T 2em D7
Brr—sal—AVCiHll Lz, EfkiL, 674
A~7H16 0 £ TLAM Z &2, FAE X508 Ao
THBEOERERE L=, EMEOEFIX5H20H, 6
A18HB I UTA19HICKALIEK 10 RIZOWNT, H
B, b BERE, BEERR L O EA L. [
WIOTHI9R1Z, £01%, FEHEZ2.5~3.68, XEND
DF S &60cmIZFHHM LC, %o FHEAWEL,
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IR & MBI R 2R L. St oOREE, o
BRI U 72 2 TR S H_ E50em DAL E %, HiR 1
Fl 2 B D Fhem D EE T — & 1 T —% Hn T
L 72,

2. B HIIE & A O LS B & NURERE I M E
w (AR2)

AHFSEIIRK IR SRR T 90 L 7. AR,
ATERICHRRIE (Y VT L) ZBFRFL, TEX A T 13RE
ZIEHE LM ER 7 £ Th 5. RN RITER/ U —
'L L7, RBRLEFRRI, 128Xk b L—ICEEMAE
Wit A FE L, 20134E10 A 8HIZ1/RY 7= 0 2kiHEFE
L7z, 0%, 20144-2H 200 F i1, RABr1 L FEE
EEEHCTEES L2, 1Y) oW bARE, H
ERICHBIWTIARE Lz, AR IIEiEA 228 201
~3A11H, ##4#3A11H~4A1H, #%#%24H1H
~415H & L7z, IR =T ZDIREEZ T,
BROBFIRIRE 227.5°C L3 25 miRX, 4 Bk
DIKEX & Lo, RBR1OFE R B ES
5 EEZONDRIBEBEOMMIL, T THD
EEZONEZOT, AITEEROAOEEEHL L
7o, T EBHANHRIRX & SRR A A, i
FNEHOHEES1I~4L L2, IR =117 2D
BAPAIE, #ER1E FERICBEIRS S AT A TiTo 72,
BAEIX2A21H, 3130, 4A3AKB L U4ATI1IAIZ,
RIEZ50fFICA R L, RERLE Rk L. 4A1
5HICHAM #100ecm & L TR IE4 M L, Btz
FAW TRV O % 117 R % 5em C/ER L7z, 4
H16H~5H21H & T, fXIHIZE Z210cm® k> %
VAL H IES8Ocm, H S80cm Ta%iE L, 0.03mm/ED
BN 2R U miE X R ORI X 2R T 7.
BARY RKIIEREEORENEL 20 +F5720, 5H1
SHMNOHEREEO & &1L, b2 R AHEOHEE 30cmfs
EEF TR Lz, BIRICIABARIEE TN : P20s : Ko
O =14:19: l4kg-a'%, BIEIZIIN : P20s5 : Ko
0 =15:0.4:15kg-a'%&hif L. KAFXOmEE
Zom2l L, 3METHEMm L. RB1IOBRNL, &

i XTI & AL T & D ATREMEN SV 2 L in b,

INHERA 27 A LAICRE L, AR =972
T EDOTFEE6A25HIIT o1, KIEXK D &
OLFFIXTA2H AT 7.

BEHIE, AR O2H 200, HHILEERR
WERFO3A11H, HYLERBIMIFD4A 1H, #ZE0s
TIRFO4A16HIZ, FAEX L L3 OOHEAMND, 1
B 72 0 10MER 3" DB L CHHBES & B 2 T A
L, £0%, RBR1ERBRICIEEMEOFEE, i
DO CEMN ZA L=, £7-, 4A16 BT EmE o4
BELCTHEHELEX2ADYECHELL. FEWt
DE=Z NI ANORIRE BV N L —OE N O E

E=I0

|

FERHUZI T 2 X FOMINE =T 2 TORELE
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ILRRBRL & FIRRICEHII L 72, EhEt%1E, 5200 ~6H2
48 F CLAM I &I, FABER50EEKIC OV THE O
HMEAFE L. EH%EOAEEITISA19H, 6/18H,
TH8HB L UTA 15 HIZH LR X 10MERIZOVT, H
Hgy, W EEE, EWMRRIOELEZTE L. [
WOTASH ETHIBRIX, =%, REBRL & Rk
L, RsoM FREAHEL, [EE BRI EE
BHL-. EHEZORIE S HIEITEERL & R EH
L7-.

3 ARXDRE SHEF MBI RIT TR GRERS)

AIETIE, BV ML —BHIZEZDZKETOTA L
DB R DM EEHE R R D720, 163
LR FIREZR R/ NORE S EHALNICTHZ L2 E
LT, ALKGZEDIEHF /ML LT W EREE T2 T,
HE EAETELOBMREFRA L7, ARBFZEIRK RS

ERBPECEML-. ALKERE (24 F haKG-
BRI (BR) /REUERD ORREIX, B Z 8K (FF

ASHF~ZF1540%) |, &% 1685 (%45~ A8
) & L7, ALKSBEANOLHREIZEL b L— kil
(2B C270pumol - m2-s’t, PREEIT14.2kLux ThH - 7-.
BRIT13°C, WIRIZTCL Lz, RABR2 L FMEICHR L
7 HE#2014F2H20H, 3H11H, 4A1H (REXE
EIRX O2ME) ICALKRE~RAL, EHZEH140
HRAER L7, SBARNE, ZRZ 0B 4G H 545
HE, 90H BZB®&IZ, Wit (N: P20s5: K20 = 10
14 :8) HHOfFIZARL, 1B/ b L — (80cmXx60c
m) %729 1Z500mL%A L GHEMH Lz, Akixl
HIZ1E], BEtoKSEIG U T ERNGITo7.
ANTLRGEITMARZIL, HEENDLLD LI, &
WUBR OB O IR L3S, HIERE ER
WCREA L7z, A I0BEBALA B 22520, 40, 60, 80,
100, 1208 L1400 BITIT -7z, FALEX O 10fH 4
WCDOWTHIBER L MR AR L, 0%, HEHEH
BEL, RARPEMSIE AV CHEFMEOFIEE, Ko
SALIE L A TRE LT,
w B

L. BH R & EH S ORE S0 8 LIS R E T8
2 (FERD

B B AR B FARIEL Y 0.3~24CH
ot (52-2-1FK) . AFEHKIRIE, A <2.2C,
FHIT4.9C, #%IT4.8C, FERXKMEEX LV E<,
FRR SRR O ZTHH E B TR E Do, £z,
FHIOFEIR X ORIRIZI.0C & M OIKIRX D7.9C &



BRI AR B FE L

D Y|,

EHESMEORKE SOFEE LTE 2 b5 L,
IHBIERLR K OBERER LB LR OHER 2 552-2-2
FRIR LTz, P THO4H1B T, WTho
BEXCHAETEMBITRR D b ed o7, B TRFO
4716 CIIHE B LEE6X T3% DEIA THEHEML
b, FORROHIERIT4.2K, SLIEMIZ8~104L,
HEHERIIT 1mm T H - 7=, FRLSOLFX TIIIEH
MEDFRD B ot —F, BELBS, 4B L0
SIXILEH A6 L v HIEHT0.4~0.68, F/hDsy
{LHERL T1~280d L OFEMAE T0.2~0.5mm K & VM E
M Choiend, HHEMMITRD b RnoTz.

ERIAOAET L, TN EIRROE GLELS, 48 &
OBR O HEES, H EfERS JOELAREL, T
MEBEX OB E AL, 28X 6KDZN S DAFIT
INE L e AR NER D BTz (§2-2-33, Hi2-2-2X)) .

2) ERtR OHhE DI

TERET: OIRBEALER M O B AEA IR 1, B EARIR
£002~0.7CEn -7 (52-2-4K) . HiRXOHY
YRIRIF14.6C L RIEXKD11.7C L 9 2.9CHE <, &k
XD H - HEIE14.8C SRR X 012.4C L 0 2.4C
o Tz,

EREH ORIER OMEIZ6 H 130 ICHEAEELX, 6
A20HIZE L6 TR b (§2-2-3K) . #
D%, 6A2FICHERLB2X, TH2AICER L3 L 4
X, THORIZHEHQUHESX THENBO bz, —7F,
EHRX OB X6 H 13 HICEHEAIH1I LK THD LI
7273, 6425 H AR 72 7 B 1338 S, (IR
X &l L CHIBERME - 2. EiRK O F L2,
3, 4B X UBK TIHHIERRD biiehroT.

3) EMEBOETE LIE

ho RAFE LT BB TAERENRIERKR 20, b
FNWEOBRETARIOSH20H TiX, HIES, # LT
|, EWHEBLOELE, IR LEEXO S MR
KEOREhoTm (52-2-4K, #2-2-5[X) . FD,
IR O MBS, i FEERS JOERRIE, IE o
THI9H EFCIRIBER LV R&E<H#HERE L. LorL, B
LIE6 A 18H £ CIEERREMEIRKX L 0 mho7223,
UL DT A 19 B IR X & AR X 00 B X [R % &
ot

WERIIEER 2 EEX XY &do 7z (52-2-53%) .
BRIEX OB EAELE6XITT~12% E @72, B
HALEE2, 3, 4B X UBXOMERITII~5% TH-7=.
T2, WIRKOBE AL L 6K DOIMBERIT4% TH -
7208, BHEAHE2, 3, 4B L UBX TIHENED LN
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Teinolo. % OERERIX, ®IRXKA34cm & KIRX
D3lem K Y Edofz. RRZOM EHEIL, SRXH
177g LRIRK D153g L W o7z, £, BHLE2,
3, 4B LUBX O FEEIZ163~1T1gl kb EL,

W TH B LXK 3155g L fi X, B U1K 23143
g b7, WEIFEIRXMEEX XV &2
fo. ARIRX I, HERSEL, RGO HEHER
BEWVE I ALEEL & 61X 23251 ~265kg-at & HIZD 300k
gralllELARD- . @RK D FEICHERQLHL L6
KO EHNB09~313kg-alt/NEhotz. LavL, @\
BXOEWNHE2, 3, 48 LUK T, MHBEORAEMN
72, RO FIENSELS, N8 354~388kg:

alt@mmot.
4) BHEEEE %O SIRX EAKIRX O R OHER

EROMIBIIEIRX & i LT, Bk, E%
B SMICAEZ & SNAKIRE TH H3~15CD
MBI E <, Bk S R OB LR SR &
EN513.5~20°CLL oM@ N E» o7 (5E2-2-
6, #52-2-7%) .

2. B R & EAE A ORI E B & IHERE T T
wE (H5)

) ERHOEE EIEFENME

B B SR B FARIEL Y 0.1~2.6CH
Motz (552-2-63%) . HIEWRIE CEIEX &RIEX O
RS L, BRRATHTLEC, $BHT54C
Einotz. i, FHOEBXOKIEIZX10.1°C &%
DIKIRX D8.0C LV -7z,

MO KRE SOEEL LTEZ B D HIEK,
SHEEERT RS X OFEIER & WM LR OHER & 552-2-7
IR LTz, BHIETREO4H16H TIW oL
THIEHSENH SN - T, HIERITE LB
K248 L b %<, RO THERLB2X 8 4.50, &
HALERBIX A3 L, BHABIR 4.1 E &b
Diehrodz, SHCEENITE B B4R ARI~11 & e b
%<, BEAEIXKN8~10 L ik b lehro T, B
FITF M2 & 4K 37.0mm & B i L & 31X 06.7
mm £ Y SO0 KVMEA) T o 7.

ERIOAEET, B UHEAR O -EE & B
RHREL, BHAHIKOM FEE L B0 R b/
EL R HHEMAFED b (2-2-8%, 552-2-8) .

2) TER TR OfhE DR

TERE % O FE VBRI O SR X o B A RIRIE17.5
CEEREXD12.2C L 0 5.3CHEL, BX O H L



ENES

RI316.6°C L KIEX D13.2°C LV 3.4CRan -7 (B2-
2-93%) .

ERE OIRIRR ORE X5 H27H ICH B LE2IX, 6
ASHICERAEIX TR bl (§2-2-9%) . D
%, 6 H17THICEEAFSX, 6H24HICEHAE4X T
HEPRD BN, —F, EIRKOMEIX5H 200 (2
BEAHE2IX, 5127 A IZEHLEIX CRD bz,
BEAHE3 L AX TIIERRO b o T,

3) MR DOER LR

bR L ERKITAEESER SR, b
INARBOMRESHRTOSA19H TiE, miRX O HEER,
HREE, ERRBLOELT, RIREXK LI K&
7= (82-2-10K) . 20%, EiRXKOMES, H -
R L OSEMARIE, IEHOTHI5H £ TIREX XY
RKEHERB L. LrL, BEXIZ6H18E F CidmiE
KAMEHEX L0 @ovo 7228, THSHIZITEEX &K
XDOENILFRISEE 7o Tz,

IRIRX OB AL & 2K DORIE RIT2.7%, B iE AL
F3X1X2.0%, BEAHAKIF0.7% CThoTz (552-2-
10£) . FiERK OB AR L 2K OB RIF2.0% T
HoT-n, B3 AX TIHHENRD bR -
7. TA8H ORM%Z O ARIL, miRX72326cm & H
MIRMEZG T L2 Z & D, TH BRI DU 7]
HETHY, INEITEED300kg -a &A=, TH15H
W, IRIR K T R% O E2327em & AR HEE
Wl LizZ &n, IWHERRRETH-7-. THISH®D
TR E T RIR X A3220g L KIEIX D201g & W Ehr o 7.
X BRI X CH393kg-al & HIZD300kg-a iz L
72703, IR O E13436kg at EIKEXK LV Eoo Tz,

3. ity & EMR OWMESRME GRURL, 2)

20134EL20144E D F O IKIEX EEIEXICBITS
TEEMBICA 2SN DIRIEL (3~15°C) D1 H 4720 D
OB REFE A 5L, HHICIRIR X 2319.0~21.8/F
LR X 0018.4~18. 5 LD &<, M TITKIRX
7318.9~20. THF R & R X 0 15.3~16.3FFf L0 EH -
72 (562-2-11%) . Fio, B mRrOMKIR X & @i X o A
{EFRFEEE (13.5°C) LA EDIRED 1 H 24720 D3 B FERH]
Zig 358, O CIRIE X A31.9~2 1 RF ] & i X
D5.6~6.5F LV, I TIHIRIR X A33.4~6.2F
L ER X D9.0~10.1EF LV EN - 7=,
TEREZDIRE X R X E i U CRiRk D1 H 247-
DOMBR RS, MARLRFURELL EO1R H720 0
BRI N o T (552-2-125%) .

4. FXORE SHPHEFSUICRIT TR GRER3)

FERHUZI T 2 X FOMINE =T 2 TORELE
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1) ATREETOEF LAEFMMEROHER

ANLRBRETOREBRERFOAEEF L, 4A1H KO
B, MEIEN B K OEMER R B RE L, RWTS3
ALLARAKREL, 2H200 R CTRbL/NE otz (52
-2-13%, #2-2-11%) . 4H1HX T, MiRXBAKIE
K L0 HEER L MEEM N ST, 441 ROKIR
X & ERX T, 40 H B IZ210% O EIE THEEES b
BRO B, EORITERX THEIEMLOFIE D E E
LZONENoT (52-2-14%, $2-2-12K) . 2H20
H K360 H B I1210% DE|IA TEZESERFRD 5
AU, AEE140 B BIZIE80% A EE b L7z, 8H11H KX
IZALER60 H B1Z40% DEIE TSRO b7z
0, ZOk, EHFIMMEOEIGITIEML 20> 7.

2) AEFDRR DT NDEF R

T L IR DT TR b /NS Do 7zdiE, 2H20
AXOLEG0 A B Ok T, HEEEN4.58, L3k
TEALINE L OEHEN6.2mmTH » 72 (552-2- 15
#) .

5 =B

LEANL—FHICEDTA LV REEICE T SHE0
LD B I H AL L DOIFH]

RABRLCBWT, EHEEOKIEXTIE, WIFhod
B THEORENBD LA, ERX T
BILEE2, 3, 48 L UBX THE OFRAENBD LT,
BHEAELE6X TOAMBEORENRD LNz, Zh
X, BEAEL, 3, 4B XUBXIE, BHEMHIITIEES
L CTBLT, EMED, MR T, EFEMbiCe
TARKIREN TR SR T &0 S IEHFS LA AL S
nretEzxon. £z, ERGOKIERXOE L
2, 3, 4B X UBXOMED, BEAEIE6X LV ER
THEALD, Ik, BWle2, 3, 48X UBKT
i, BEAEEIE6R LV IR T, EBICEIESLL
iz EEZ Bz, —F, Ball1teXiL, EH
HBOBEX THMEORENED SN, KEXKITEE
KX 0BEORERNE NI L, £72, BELBE6KX
TIXEMRHCHEIE MRS HER SN2 & D, B
W& ERsE, EITEMBRICESENE LB DN
7.

RER2TH, MEORAL, AR & FERERER & 2R
D, EHEHOKEXKIZEWT, WTFhLOBF LK T
LB ORAENBD NN, EHZEOHBEX TIXE
B ALERS & AX CIIE ORENRD HIT, BELe
1L 2R TORMBORENRD . Zhik, Bl
LFR3 & 4KIT, BRI SME L TR LS, Tl
%Y, BIRR IR EBE S h 7 & B2 b,
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TEAE OIRIEX OB B VLS & AR OfE A, B i LuE
1L2K L VBN TRAE LD, BEAHESL4XK T,
B E 2R X 0BERT, EMEICEFRSE Lz
HEBZ LN —J, BEAELE2KIL, EfEO
FIRX SRR THMEORAEDRRDO LN/ L b,
By & EME%, FlTEMRICIESEML LB X
b,
REICTEEPICHEEF ML B2 OB HL
F1E6XIE, Bkl & B MRRX cLEL T
Woo e, MB2THEEPIHEFMELIEEE RS
N2BWALHELE2K1E, BHFEO KR X C3iE
LTWe., Mz <, EM%OKIEXTE, #1200
WO & HEFE M LTz Bz biviz. Uik
DT L, BN —FEICLDTH E0HERCE
WT, B A5 & 2 RIS D RTREVE D H 5
Hil, +7abb, RERGICEENLERNX, &
BT BH11H~4A1H) &% 4H1H~
ERE) O3A Ha~4H Ha), WO ERERIZ4A
F~bAHRRITH L EEZ BN
FXORBUSEAIE, XIS L < 3R (L - [
i, 2002) THDHZ LD, HIENTEIESLICK L
KIEL (A%&S, 2007b ; (LlE - MH, 2002) , T0
EHEMOICHE R MRIESIL3~15CL &5 (Yamas
akib, 2000a) . F£7z, XX OHLEOMEIRIIRE
W, BREO R 0E4513.5~20C L &b (Yama
saki®>, 2000a) . RER1EL20FERFOMKIEX & &R
KickF 5, EHEMUICHER L SN DEIRBO1IA Y
720 OB Z T 5 &, PHITTIHMKIE X 2 ER
X &0 0.5~8.4KH & <, BHTIHREXA®HIRX &
03.6~4.4E\V. F72, BERFOKERX & EIRX
DOPECRFLL EOIRE D1H Y72 v OEBEER % L
T 5 &, FHICIHMEIRR A EIRX XY 3.7~4.4FFH
<, BMTCIHMEIRX 2N ERX & Y 8.9~5.6FF [V .
1o T, BHREOHH & BEHMOMRRXTIE, EFob
DFEEINDEMEE LT, FFFHOERRX XY &4
TholobB bz, BHEZRIZOWTH RIS, K
BX ORI O H Y 7= 0 OFEREIIEEX LD E
<, KIBREOBEBRLL EOREDLIA S7-0 OE
WEFFTEIEX K 0 BN 0, KRR ERK &L
DIEFZ LT VWEETh o2 B bk,

2. B/ M L—BEICLDTH & EEHCRBIT DHEES
(LA FREAR K& & LB

FFF—EDOKE SITE LIZBEN RIS #E
B9 ETHEMEL, T0%, BT GF
1983) . F7z, IO OREWRE, WD R
BEIG LARWEBE AT — I Th DR EREH AR
T, REBRBIGEZEST AT AT —VTH DG
BREAME 20, 208, EREFETIH5M4THD

(2019)

RIRENRFTR END &, EFESMME LEMKEHRIZED
LEZLNTHD (FEHE, 1993 ; 74 « A H—

2004, #2-2-13K) . - T, WARBHREMOIAE

BH SN AUE, TEFMMICHERRR &R D%
Ha2mmDFRNVITRDEBEZLND. L L, A
FREBREAOHEENL, BRI THRRATERNI L
M, ZTOWORKE ZFHT L HHETIE R (B,
1983) . 2T, REBR3TIE, WEAEEMREHOHE

ERBDIZDOE—HE LT, EHEME LT VR
EELEATREEEZ AT, EHESMEAATRER /N
DORESFFE L. BFESMEHRERESICETHZ
NETORBRTIE, MEOEVWAREINI &L, KEX
DR L UCHERR E OBGRBIELS, ZOKREIIT5
~TmmTH 2D Z ERREINTND (L, 1955) .
77, LS (2012) X, TEIEHMEDSATREZR B/ DA
BEOBEL LTI, ERELIY, ©LAHEND D
WIEIHMEEEML Z N2 ORI TH D L LT 5.
T, ABETIE, ATHIEIC R B, fEEES s
HERRPE, MBS K OVMEIENL & OBRRE A LT,

ZORER, THESE LT TR L/NE D> 12010,

2020 HICALER A BR%A L7260 H H O C, HIEEH 4.
SR, LN OFE K OEREE236.2mm Th o 7.
W-T, AV RNL—FHIZBITD, MEER ST

DRFRBAFERBEEHOBIIL, ZOEFAT—I X0/
SWNWZ LizhD. ZoORBEIOH EBR20D EMRE O
LORE SEIET DL, REBR2OBF EOPE2X 1T HIE
B 4.58, LA~ 1080E L OERIEZE237.0mm
B LFRAXK T B3 4,88, o LBEN9~ 1140k &
OBEESPE37.0mm &, 3ABR3D2 7 20 H IZALER % BRAA L
7Z60HADHE LY b, REWVWLODIEFEMMEIZTRD S
Nighhotz., E£7o, EMEBORBR2O RN I2HIE R
1EZ < TH3%RETHY, NLRGELE AVZiHk3
DOFEF L D KIEIC Do, - T, BV L—F
WICEATA E0HEICBNTIE, 1ZEALOHNRE
B OB S EREB I CRAREREMICET D
LoD, FEESMICLEREEEZHET 2 ETITE
ELTU, EFEMEPEEESND EFZ L2 BN, £
F X ORRBGREREM T, REEBIEROFE L
RS 503, BFELHS (Yamasaki®, 2000b) <K
IRAEEEA 7 TRVWHEEORE B EMME, EloiFkE
N5 (- A, 2002 ; J\SH - Bk, 1969 ;
g 5, 1995) . BN L—FBWHIZLHTH LD HH:
ICBWTIE, B OB AR oI
SN ZNOREN EAT2Z2 00, (B
P2 RENAHER L, EEEZ S BEPRET 5120
NTRENEEY, BERASEMLHES &b, EH5S
LZIHT DBRENER A ICMED. (- T, AHKT
i, RAKEREMICGEL, KIBERSOREERS D
B A FOBT 22, RS, ok dRiEHME~D
FHEAME T O2REOHFMET D e b, RKIIZ,



ENES

& A EOPIEIF MMEIC L ERRREZEST5F
TIFELTIC, MBEORENHS—E L b L{RFEIC
BmBHEEZLNTZ. LovL, AIFFROMKEEIZT T,
AR DIEHEM M EZ IR T Z N TE
TWRWNWI EDD, 3BT, MAREREMEOHEIO
RESEHAOMNTTD L L HIC, BHELHECEBS
78 & OIEE b2 B~ 2 BERIZ DWW TR 2 4%
ERHD.

2H 20 HIZALEE A BRAAA L7271 1360H H1210%, 3H1
1HIZBALA L7-H1360H B1240%, 4A1HIZBAMA L7
B 13408 BIZ10% DEIG THEEMERRD S, o
RKEWH DT EWLEE B E D70 < THIEIF L FER
7=, TR, #~%FX (Brewster, 1985 ; K
FeRehE, 1976) 0, ¥ (RIS, 1995 ; 0, 19
55 ; LI, 2002) T, ABFDEALEIFE DR WKE
BB CHEEMET 2 oWmEL—&K L. ozt
1%, 2720 A ICABR A BRAA L7, AR
WZEE L O BAKIREBUG U CHEZE ML & Bt 4 5 £ TD
RERIICIN A T, BROBCREREARICET 5 F TORMN
WMETHY, ZTO5y, WHAKELINEL LD
EEZ BT

3. o [EEE U727 H bR &0 s oo mRe

RERLCIE, 10H2PAICHEREL T, BHIFOSHH
F~4 A AT E =T 2 OMKBHAGTREE & 5 C
BE L, EE#ZOIAPH~5APHITERY TR x
AR L CEIRICT 5 2 LT, MEREREIND DI
Mz, AERDMEdE S IENA L. B, brx
AR OSEX T, KEX X AR T2.
9°C, THHIET24CTE N LD, LEFNIERKE 2R
S, AXOABBIRITLEIICL > TRZ2S ((H
5, 1985a, 1985b) 7%, ZEIKEOBEMIZ15~20CH
WL THD (Brewster, 2008 ; m=ifsf, 1996 ; [LIF, 2
002) DIZxtL, BXDOMEIXI0CTHIEEIND (fr
M5, 1988 ; AifH 5, 1988) . f€->T, ~r R HE
W ORIRXORIRT, BREEHE, —FRHTED
ZM30OCLLEETERL, (KEXK X V16 CRERELEE
o (T—HEW) ZEnD, mIEROBELTEFELL
MELEZ., £72, MR WEERELEZRZIT, BE
LENFE L oo Z D, mRK ERIRRK ORI
DEITNEL 720, IHEHIITW T ORI & 4 [F
HLOES Lo b00, H EEEITINER E TEIR
KOFNEI-T-. Tbb, b RAPEICLHE
KOBELRIL, I E TRO LN, XX T,
T LR R AR 2 R T 5 7o DI L F AR 21T

FHHIZEB T 5RO E =/ T 2 TOBAF

25

B XD E L0 BT D5

IN, FXONERBZENDHAEE, LFEEEOR
R D & CULHERE ] & ik c X 5 (I, 2014).
2T, BBR2TIE, FMUoRABBT A ETRED
JERMMEE S NTZZ LD, LEHFEEEORZ R0
HZENAREE 72, TASHIZ HAZEN ED300kg at
EERLTCNET S ENTE. UbkoZ Enn,
10 A 2B/ L, ek 5l & 2 TRREG
WCHEBEBMERHTH S, BEMFO3APa~4H
B L ERES D4R FR)~5H AR, BERHEE =1
U ADBKIIEIRE 2 S OISR E L, EHBITERY
TR FAE L CEIRICT S 2 8T, AFMEES
oL EBITHEFHMENEREEND Z LR BN E R
D, fEERE LoD AT ERETRD S Z
EINARETH D T LIRS T,

RE % DR FEALER D AR
SRR (HERAT)
SR (RARY bR LRTE)



R RIERARGERE  H575  (2019)

F2-2-1R  BHRFORIEX & &R X OB ORIR & HiR (20134F)

AR IX RSN H A iR
BT R 63 AT R %
(°C) (°C)

IR 2.1+92.7% 4.1%£2.0 7.9£2.2 4.5£2.5 6.3=£1.5 9.3*x1.2
B, 4.3+3.2 9.0*x3.0 12.7%2.1 6.5+2.5 10.0£2.1 13.0£1.3

RARI AT AP REL O 150 emDAE, HIRIT AN —O BB H T2 ecmOEZHIE
HTENZ2H20H~3A11H, FEII3A11H~4A1H, %34 A1H~4H18H

A A
B2-2-2R BN OIREEHE &IOS RN EERFOLER LA RIT T (20134F)
B B 2/20 (HTIIBA 4R 1) 3/11 (AR T - I BA A6
uB:H g ok R At M b HEE JE3F

B3
FUELREE I3 ¥ Ry &R e % BENT 7 e
(Ko #F)  (mm) (%) (o) Ho  (mm) (%)

1w K

2 K’ K = j|, 2.9 p¥ 7~8 4.8 b 0

; TEE E E 2.7 6~8 4.6 0

! = = =

5 =2 =5 } 3.2 a T7~8 5.5 a 0

6 & Ik K

B LER 4/1 (P IRE T -5 BRI 4/16 (I T

g WE oyt SERR dEF O ot e JEF
EIE I VIR I SR . S| 2 QRN = S (-

o Ho (mm) (%) B Fo  (mm) (%)

R 1 GO [ |9 }s4d 1~8 59 a 0 42 b 8~9 73 ab 0
2 K Ok & ' ’ 44 b 9~10 6.7 b 0
3K &5 O&5 39 b 89 6.1 a 0 4.7 a 10~10 7.3 ab 0
4 i i ] ]_4'1 C 9~10 62 a4 0 4.8 a 10~11 75 a 0
5 mom K 46 a 9~10 7.6 a 0
6 M K K 3.7 ¢ 8~9 6.0 a 0 42 b 8~10 7.1 ab 3

B2 H20H~3H11H, I3 11 H~401H, %3410 ~4718H
HERSINA L, SEARERINEE CBIES CEDIEERMM RO B OZERL
IR AL T ARIRIX, B IR BRARIR A 227 5 CE LT iR X

VR B TN I35 % K HECH EZEDD (TukeyiE, n=30)

$2-2-3%  BEHERFORE &P EE O AT RIE T8 (2013447 16H)

B SIVER IR HEEE b BEE BEMRERR B
LB R P R (KO (g) (mm) (cm)
42 @& 94 b 7.3 ab 374d
44 ¢ 92 b 6.7 ¢ 44 b
4.7 ab 123 a 7.3 ab 48 a
4.8 a 13.1 a 7.5 a 48 a
46 b 127 7.6 a 47 a
& 42 d 98b 7.1 b 41 ¢

BB

o

B OH B R B B
BRI ERE

1
2
3
4
5
6

FRDIFIN I FB Yo K UETHEZEDY (Tukeyis, n=30)
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AE . EhL

HIUC 1T D 32 FOMEIE L =T X TCOWEE

B LD E &0 HEHC T 5498

20134 [ENE

L U : L1l
4A16H ’M !‘- L : ‘ { ) I 10 cm
YO U
B LR 1 2 3 4 5 6
GIE! IR IR IR mil sl SR
4] IR IR ik iR miE KRR

% 1R = iR EE R 1R
$2-0-0K ERHOAT (2013F4H16H)

$2-2-4F%  EREH OIEEFEIE OKER & EiERORE & iR (20134F)

RERIX ASESSIET B HRY

(C)
KR 11.7+3.9% 12.4+3.2
R 14.6£3.6 14.842.6
HWRIZ4H19H~5H27H
VIR IR RSB D M E50 em, HEITIRE SHE 5 emDNEZHIE
SR E AR R
15 - (IR 6

6/4 6/13 6/206/25 7/2 7/9 7/16

A H (3 H)
52-2-080 OIS & AUBIRTES & OVERL IR

EHROE OIS OFAEIRIF T (20134F) (IR n=100, /iR n=>50)

27



B RSB R 55575 (2019)

- IR -

2 5 - = 1‘& ?J%Il -

$20'

#
w10

10
(mm)

T T T T T T 0 T T T T T T
5/20 6/18 7/19 5/20 6/18 7/19 5/20 6/18 7/19 5/20 6/18 7/19

AR (H,H)
F2-2-4K HEREOIREEE L QU X OVERZ OIREEEEOE IS ERES OEBICIFTE (20134F)
POz T— = I FRAEE R (R n=20, iR n=10)

H0-2-50  ERIE ORI VEE T
(013¢F6 H18H, BEILELIX) 7= IKIRK, 4 @ miiX

28



KE . EAHICBIT AR FOEINEE = AT A COMABTRICL D E &0 REHCBET 2078

F2-2-bFk B rRFOIREEEE & APk X OVERHE DOIREAEEDE DN LT T2 (20134E7H19H)

R X il 3= R ipg=u FREE B
TEREMG AR B AR TEE R i ¥R 2. L M
A R R (%) (cm) (g) (kg/a) (%)

1 (I3 S | AV 3 7 31 135 251 0 85 15

2 ® K & 1 32 157 312 100 9 0

i 3 ® & ®m 2 31 154 301 10 9 0

S 4 [ 4 32 159 305 5 95 0

5 mooE K 5 31 160 304 20 80 0

6 KK 12 32 151 265 10 90 0

1 (I3 S | AV 3 4 32 161 309 0 100 O

2 ® &K & 0 33 177 354 50 50 0

- 3 K & ™ 0 35 182 364 60 40 0
i {im. e

4 == 0 35 184 369 60 40 0

5 oo K 0 35 194 388 80 20 0

6 K K 4 34 163 313 10 90 0

TEAEZAEE KR - 31y 153 b - - - -

(A) i, - 34 a 177 a - - - -

B 1 KRR - 31 b 143 ¢ - - - -

(B) 2. KK = - 32 a 164 a - - - -

AR E e E - 32 a 163 a - - - -

4. BB E - 33 a 167 a - - - -

5. B K - 33 a 171 a - - - -

6. =i KK - 32 a 155 b - - - -

TERE 1% LB (A) - ol ol - - - -

B AL (B) - ns Hok - - - -

(A) X (B) - ns ns - - - -

6 H4H~T7H16 Hiff# (IKE n=100, &R n=50)

2.5~ 3.58, 60 cm| I

SRR THER

2L, L, MiE, ANz FEEL80 gbh I, 120 gl 180 gA%lifi, 80gLL £120 gAili
BRI p B FSUTRNT5 Yo /KAECTH EZEHY (Tukeyik)

kX1 Y%/ KECHEZDY, nslIH B2 el Q& B, —13ERL
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HERERBRGCHmE 575 (2019)

S — il — %R
| AEZFEIC :
25 e i ini Kgﬁg ﬁ n
2 7 1
/
A A
SeCRC | N e
L.
10 A l
(C)
5 -
07 | | |
2/20 3/11 4/1 4/18
o EIIE:: | g | 1% H |
$2-2-6K FEFOMIEX &REX OB OHEES
(20134F2H20H~4H18H)
HEIX /L b L—NO FESSHIT2 endDf7E 2 1IE
. — i —{E
25 [
R ﬂ A
ﬂ;j 20 L) | [ (\ Lol l
{im. J | | . '
o' 1 A""V “'l"}\' I t\vAw l‘\ A'A‘k\‘}\wl\‘l ‘Au‘“h\“ ‘RRAL
/ | \ -
10 N | | | BRI
A WM e
-
0= | | | | | | |
21 26 1 6 11 16 21 26
4K 5H

§2-2-1 TEREZ OEIRX & ARIEX OHR OHERS,
(20134F4H19H~5A27H)
HOIRIIHEZ T D HETS emDr B 2 IE
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AE 0 EAHICKT D RXFOEINRE =AY A TOBAFEICLDE LY HIEFICBET 2015

H2-2-6% HHERFOIIEX & @R X OABRHRIOUR & HiR. (20144F)

R X ERESERN H - iR
EIEN g %4 GIEY g %
(‘) (‘C)
R X 5.6+2.9" 8.0%2.1 — 7.6+2.4 10.1*t1.4

=l 5.5+2.8 10.1*+3.6 13.4*+1.9 8.1x1.8 10.9%£2.9 13.5%*1.3
AT AN ARSROM F150 cmDNLE, MR E/VN—O EENGHT2 cmDALEEHIE
HIEAIZ2 H20H~3A 11 H, N3 HIIE~4H1H, #3418 ~4H15H
BT IR (R BARAIREE27.5°C) TEFELT-
SN E AR A

F2-2-1R B rFOIREEH & QIR OMAE O ENBEIRFOAER SR RIT T2 (20144F)

TR AP 2/20 (R HHIBA AR 1) 3/11 (RIIHE T - FP A BRAREE)
Bt HIZE ey W B3R HIE ok ZEH 1ESF

AT g 1230 o WAL o ofex o L & e
B Ko (mm) (%) B B0 (mm) (%)

A=Y (i Y 27
= | V=
2.4 6.5 4.2 0 2.9 6~8 4.7 0
3 0B OB K
4 |moEm &
B ALBERERH 4/1 (FRHARE T - 14 WIBHAREE) 4/16 ($R B TIRE)
ALFE HEE b 3E¥ TE3F HEE b R (B3

AT g 1230 o WAL o e o L & e
B Ko (mm) (%) Ko B0 (mm) (%)

=" (s R 2V 51 b 7~9 5.5 0 41 ¢ 8~10 6.7 a 0
e . . ~ . a

2 5O & } 45 b 9~10 7.0 a 0

3 0m OEm IR 4.3 b 9~10 6.7 0
e L]. 37 a 7~9 56 a 0 e

4 EmH OE & 48 a 9~11 7.0 a 0

HINI2 A0 ~3A11H, THEIISHIIA~4A10, %II4A13~4150
HESRINAHIBEL , SEARBIMET CRIZR CEDIEFERIMR D BT O BENL
TR H LD B DT T RN IF5 %o /K UECH B DY (Tukeyls, n=3)

B2-2-8F% FH ORI L PRI DS EREEAO A B I RIT T (201494 H 16H)

B ALERHA R HEEEL M BifE e Bl
LR R i % (Ko (g) (mm) (cm)

1 F=Z 3 S 59 41 ¢* 95 b 6.7 a 43 a
2 m K & 45 b 109 ab 7.0 a 48 a
3 0m m K 43 b 10.1 ab 6.7 a 45 a
4 mom & 48 a 124 a 7.0 a 49 a

PRI I Y% K UETH EZEHY (Tukeyi, n=3)
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B RSB R 55575 (2019)

I 10 cm

B ALE
RITHA =i =R =i =i
Hi 1R IR = =i
% 1R = IR =i
$2-2-88 EHWIOAT (201444H15R)
229K TEHEH OIRFEEAR OIIEX & EiEXORIE & HiE (20144F)
BRI BSERRIRT B HEY
(°C)
1R 19.24+92 9 13.2+1.6
TR 17.5+3.1 16.6+1.8
HAMNZ4A17TH~5H21H
VIRV THEZ I B S EB0 em, HEITHEZ IEE) ST SemDALEAHIE
SSEAIfE - A
5
o4
j'%: 3
%
2
(%) 1
0
o T i
oy L
RN
e 3T
= 5 2
(%) | 4
\ 1
0 = - - = =

5/20 5/27 6/3  6/10 6/17 6/24

WA H (HR)

5E2-2-0F AR OIRLE B L AL S L OVERIRL OB BROIE Vs
DR FITS 5 (20144F)
(n=150)
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KE . EAHICBIT AR FOEINEE = AT A COMABTRICL D E &0 REHCBET 2078

15 R r IR r
g ¢ I I
S
9 r
6 i
B | o3 e 100t I
.4 e
0 | | [ | [ 0
25 — 100 —
K0 r i Eogo i
L ok
%15 ¢ - 60 -
10 f - 40 F -
(mm) (cm)
5 - 20 F -
0 | | 1| | | 1| 0 L L 1| | | 1|
5/19 7/8 5/19 7/8 5/19 7/8 5/19 7/8
6/18 7/15 6/18 7/15 6/18 7/15 6/18 7/15

AR R)
F£2-2-10  BriEoE AR HL & AR S X OVERE OIRFEEFROE INERES OATICRIT T (20144F)
XD T — S~ IS AR T (1=3)

2-2-103%  FFOILEE P & AU S OVERE OB )R KT T 38 (20144F)

ELEE R X e AL ipgra JRAE B
ERHL AR (A) ARl (B)  EEHIE WEE i bEEpE" 2L L M
A P 2 (%) (cm) (g) (kg/a) (%)
1 oo R 2.7 20 - - - - -
. 2 [ Y 20 - - - - -
iR 3 o &k 2.0 21 - - - - -
4 om0 21 - - - - -
7A8H 1 oo K 2.0 26 186 365 53 47 0
- 2 mOE & 20 27 197 387 90 10 0
i 3 mom I’ 0.0 26 192 385 67 33 0
4 o om 0.0 27 197 395 80 20 0
TERER A (A) KR - 21 py - - - - -
il - 26 a - - - - -
TEREAS ALEE (A)" - ok - - - - -
B LE (B) - ns - - - -
(A) X (B) - ns - -
1 Ol K 2.7 27 199 388 7 23 0
(R 2 moE & 2T 27 199 387 83 17 0
Al 3 moEm K 2.0 27 201 394 90 10 0
4 L E | 0.7 26 204 404 87 13 0
TH15H 1 MmO K 2.0 27 214 420 97 3 0
- 2 wmoE & 20 29 223 438 100 0 O
i, 3 moEm K 0.0 28 221 441 100 0 0
4 mom o 0.0 28 222 445 100 0 0
TERHTZALER (A) IR - 27 b 201 b 393 b - - -
iR - 28 a 220 a 436 a - - -
TEAH % AL (A) - ok ok ok - - -
B AL (B) - ns ns ns - - -
(A) X (B) - ns ns ns - - -

*5 420 H~6 H 24 A 32 (n=150)

HEH2.5~3.58, FX60 cm|ZFHL

WREFE25emPA AT LT

SHEERRE RO CHER T

2L, L, MiZ, ZRERREGSOH FERTEIS0 gbl b, 120 gbl 1180 gA, 80gbl 120 gA
AR AT TIN5 Yo /KUECTH EZEDD (TukeyiE, n=3)

ekl 1 Yo KUETHEZEDY, nsiIA B 2L Qer BB, n=3), —I3EL
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R RIERARGERE  H575  (2019)

§2-2-11F%  BHFORERM LA UAR & S DRI D ONTBUE L
IREEDMGERA] (20134F, 20144 )

SERIE  ALPRMEH IREES B (R
IR B by IR R
(FEFLRERD) (K§f#/ H)
o KR 309 6 15.5 0.3
ATy o

R 327 57 16.4 2.9
S 419 41 19.0 1.9

2013" ] o
R 408 124 18.5 5.6
. TR 373 62 20.7 3.4

% o
EiE 293 162 16.3 9.0
AT iR 424 59 21.2 3.0
1K 479 47 21.8 2.1

, iy o
2014 iR 404 142 18.4 6.5
5 IR 283 93 18.9 6.2

% o
EiE 229 151 15.3 10.1

B 2H200~3A11H, TH:3H11H~471H, #%#:4H1H~4H18H
B2 H20H~3 A 11 H, TH#:3 11 H~471H, %#H:4H1H~4A15H
SN E SNAETADEAET D, B —O DI 2 cmDAEZHIE
TS UARES DRI T D3 CLL 15 CA

‘e ARO A LIRS 513.5CLLE

B2-2-12K  FERER OISR LA MUTAZ) & SO IRIRITR 5 N AL
IREEOHHERR] (20134F, 20144F)

PR ALERRRHR R TR (M)
R By’ KB BRb
(FAERF) (EFRE/H)
IR 275 27 92.9 2.3
4/19~4/30 L‘m
i 224 102 18.7 8.5
3 223 26 92.3 2.6
2013 5/1~5/10 R
iR 180 95 18.0 9.5
35 197 328 11.6 193
5/11~5/27 L”’l
i 103 369 6.1 21.7
IR 256 111 18.3 7.9
W1T~ayz0 R
i 175 193 125 138
i 173 117 7.3 117
014 5/1~5/10 R
iR 89 204 8.9 20.4
3 159 165 145  15.0
5/11~5/21 L”’l
i 71 238 6.5 21.6

IS ESNDZEIEDTFAET D, BV —O L DHIT2 emDALEEHIE
AEFMUITARNE SN DIRIRE CH D3 CLL L5 TR
WP RSO BA L IRFUR AL SN S13.5CLL L
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KE . EAHICBIT AR FOEINEE = AT A COMABTRICL D E &0 REHCBET 2078

F2-2-13R A LKG=ETOUHBERFOAB R (20144F)

ALER R HIZERL I LIERT BER EEO bR
Bis A (el (#o) (#o) (mm) (%)
2J20H — 2.6 7.0 4.4 0
3HI11H Y 3.0 7.3 5.0 0
4H18 5 3.4 8.0 6.0 0
=Y 4.0 8.5 6.1 0

SRR CRIEE CE AR LR D BT DIENL
2H20H~3A11 B CE =T AOE BRI E#27.5°CELT-
S H11A~4A 1 B ETE = 2O B 7=

“3H11 H~4H1 H ETE =AY ADOMRBIGIREZ27.5CE LT

F2-2-11 A TRGETONEE (20144F)
E2-2-14F% AN TKBETOLEE LIEHFSEROHES (20144F)

SLER JRE HZERL IS A EENTY
BAMGHE A&BL o 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
#B0 B0
2H2008 — 26 32 41 46 53 63 73 80 7.0 7.8 9.0 10.0 10.9 12.0 12.8 13.5
3H11IH & 3.0 35 45 51 63 69 74 86 7.3 87 98 10.7 12.0 12.4 13.0 14.3
&Y 3.4 44 54 62 7.0 7.8 84 9.4 80 95 106 11.7 11.8 13.0 14.3 15.3
TR &Y 40 4.8 52 62 6.9 7.4 89 97 85 10.1 10.7 11.9 12.5 13.2 15.0 16.5
LBE R TERR AE2E o b3
BAsGHE A&BL 0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
(mm) (%)
2H200 — 44 56 6.0 6.3 69 7.6 7.6 7.4 0 0 10 30 5 50 80
3HIIH & 5.0 55 6.2 7.1 73 7.1 7.0 7.1 0 0 40 20 20 40 30
1A1H 15& 6.0 6.4 73 73 76 7.6 80 83 0 0 10 0 10 30 40 60
® 6.1 69 7.8 80 83 81 8.1 84 0 0 10 30 80 50 80 80

RERBRAEDHD AL

YFARBAET TR CE DRI RO IO HENT

"2H20 H~3A 11 HETE =/ ADOMKBTAIRE 2 27.5CE LT
"3A 11 H~4H1HETE =1 204 B T=
SHILH~AH 1 BETE =/ RO BRAAIRE227.5CE LT
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AL EREABILIIZER S 5575 (2019)

F2-2-12F fEHOb GRETEAEY : 20144F)

F2-2-15% (EAHMbOMER B SR O NOAEE R (20144F)

IR WE S EESE  EEN OB N OEE R
BHAA H (=g DOWETR = HIEH B3k ZERRR
ILEE A % S
() (%) (Bo) (Bo) (mm)
2/ 200 — 60 10 4.5 9 6.2
3A1LA ey 60 40 4.8 10 7.4
I 40 10 5.1 11 7.4
ITH e 40 10 5.3 11 8.5
AEED LT ZENL

2H20A~3H 11 BETE =N RO BIIRIREZ27.5°CE LT
BAIH~4A1BETE = 2OMlEEBIKL 72
"3SHI1LH~4A1 B ETE 2N\ ADBS BIRIREA27.5°CE LT

AERKT B OEE | | 1ERL T E O]
B B A ESks ESi
SORIS | g 0 RIS LA (i3] i 5 H
4 V V
A SRR REN pEPS B2
AL AT A
e | (O o (O e O m— ()
j’> s RAEGHMEMOEY EROTHFS i s
ATV GERBREROK) | (A CHRTEOAMERR !
- EHORAORES) !

2-2-138  MINEE =T A TORL P L—EEICE D E L VB TEF ML EEICE DA A=
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ENES

HIE I FL—BHICLIEEYHERTORRE

BIE wIFL-—FERICSTSEELAEORE

L

il

1T, MR =AY ZAEIEHA LT, 108
b~z P LI L, BAFER L AR
FEOLAPTRICEMT S Z & T, HETH H300kg-a™
ULoOWEZHAELT, THHUNLINETELZ L
BN ERST-. LvL, BV RL—BHICLZE

EREIAH 2 RA TERBIRARS 25 2 &0 b,

EITO/MERE LTHB SN TR XFOEARE LT
I, EREICIEE OB ORRICEDEFTRAENES
Ehb.

2T, AFRETHE, BLNL—BHICLAELY
L E I & et D72, ILEN300kg-a Ll ETTH
FRNLINETE S Z 2B, BEHFOBIRAIE
ERErLT-.

MHE L UHE

1B b L—FEROBIEOM AN ET &I EI
MIFT B GRUBRD)

AMIFFEIIAK R 2B © 94k L 7. e ST,
AAEICRRIE (VAT L) Zskts L, Y A 713 ERE
ZIEEELWEBR 7 1 TH D, HERMRRIT P —AK
e L7z 128k b L—Z1 P L—47=0 (N
P205 : K20 = 600 : 7,000 : 150mg L, FAE< A
FXF L, a—77 I (B ) 3.5LEFKEL, 20
O08F10A 1 HIZ1N Y 7o V) KR L=, 1X4 720 O
SMHLAENE, HEFRICHEIINTIAE Lz, 201,
HNHE O B =y AN THRZ B ORIELSCE B
ZE L CHEE Lz, BIEEE (N: P0s5: K0 =1
0:4:8) %400fFIcA ML (FEAK5 CT250ppm) ,
30cmx60cmD K& S DFFIC RHH 1272 D 500
mLiE A L7z, BIEIEEE R0 M U7 HE R R
EORO12H 40 75200944 9R £ ¢, LARMIC2
EOHE (LT, 20 1WX) , LEEIZ1EOEE (L
T, 1E/1WK) , 2#iC1E0®EE (LIF, 1E,2
W) TITV, ZREIEBNGEIEZIThR WK (LT,
IEEREX) ZF%T7-. 2B 1IWRILAFHT34E], 1
SIWRKIE AR C18[E1E L O E] 2WIX X & FF ¢l
BAEL, #E1L47-0 O0EFROMAEITRSEO SR
TENEN1,214mg, 643mg, 321lmg Th-o7z. W T
ADONIX TIBIE L 723581E, BRELARVWKIZHL
THREOMAE & FEDOKEAKLE. 4A1TH
12, AMA100ecm & U CTHEXIEZ AL L, Bz 1

FERHUZI T 2 X FOMINE =T 2 TORELE
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W CRVARALE O X A1 R % bem CEAE L7z, 3
MR 3L AEEL TN : P2O5 : KoO = 1.4 : 1.9 : 1.4kg
cal%, JBAEIZIEIN : P20s : KeO = 1.5 : 0.4 : 1.5kg-
alZfiH L=, BOBXOmEE9Im?2E L2xE TE
i L7z,

EHEHIOAF T, 4A21 B ICHE, M EiE, 3
R L OE L2 LB KX O10ERIC OV THRAE L
7o Fim, AWK 1OfE A 0> BEE H & HEEEE 0O fuEERR
BHN5500mgZFEE L, 7 /LA —/WIEIZ & D Fiig—iE
FRALKER L I- D RIE T D EHE L — N T IV
— (TRAACS 2000 , BRAN+LUEBBE#) T&E& L
TEREAFRERD, WYY T-0 OEFRINEZ H T
L7z, EM#EOAEX, 5200 E6H17HICH E#E
LB A F AL K 10ERIZ O W TR L=, INRER o
AFE, TH2TRICH HEE, ERRB LR LA
MR 20MEMRIZOVTIHE L. 0%, HEHE2.5
~3.58, EENLOREESE60cmIZHRL, FR%ZO
M B EAFH L, INEERE L.

2.V b L —BEEOBIEO G A RENET & IR
KIET 8 GR5kR2)

HB1OFERAZIFT T, B ML —FHIC X AL
BEICBT 2 EZAMRBIGEERE L, R
IR CFEE L. SRR, AR
JE (YT L) R L, HEY A SRR ESERY
ZWER7 L ThHDH. BRITER TV —FH\ . 2
009F10A 14 A2, MEMABE R L (N : P20s : K20
= 600 : 7,000 : 150mg-L'!) 3.5L% Fif L 7=128/ &
LI L, 1NN oS b AKIZIAL L
7. BIEIEEIE (N:P205: K0 =10:4:8) &
W, BERETILY -0 0BT OE SRR,
142mg & 1,714mglZf% E L, 1,142mg TIEARG L %2
5t (ZEFALST4,000ppm) T2 (LLF, 25f%x2[H
X) , 50ffF (ZEFEALS T2,000ppm) T4[E (LAF, 5
OffEx4[EI[X) I L2001 (ZEHE A T500ppm) T16
B (LAF, 200f%x16[E][X) , 1,714mg CIiX A% %%
25f%¢3lal (LT, 25R%x3EIX) , 50f%C6lal (BLF,
50fFx6[a][X) i L, 2 & 3B BB R X & 5% 1) 7=
BIEEOT IO LK & b HEANRCIBE Lz B
2CFEE DIRFHID20104-2 A 15 A 1SRG L, £ D% D
BILIZZENZEN OB XIZB W TBIED B RS %
M@ & 725 X 51z, 25fFx2EX1E3A81H, 50fFx4[al
XIX3H8H, 3H23A B L U4ATH, 200Fx16[H X%
4H140 F CLHMICI~2EOFIE T, 25(%x3[EX (%3
H16H 450, 50f%x6RIXIZ3H2H, 3A11H, 3
H23H, 3A3IARLC4HIHIIT»T=. ZnLStD
B OFEME, RR1LLFRITo72. 4A20R ICER
1EFERRS, MEXHEZRTLL, BhkE AWV CEm L



BRI AR B FE L

7=, FEEEITEID, BinE bEBR1IEFEEREE Lz, &
JLERX O HIFE 2 6m2 & L3XIE CTHin L 7=,

TEMMOAEE IX4A 22 A I MBE X 108K, EM%
OAFIFSH19A & 67 15 A I LB X 10 A, U]
DAEF L INEITTH 14 B ICE U K 20 12>\ T,
AL FERICHHE L7, 5H19H, 6H15HIB LT
H 14 B A& ALER X S (R D ZE B35 & BERETES o wp gkt
NH500mgE FrE L, RERIFERKICERSARERD,
W7 ) OEFERINEEFI L.

w 2

1./ b L—FHEOBIEO AR AE & INEIC
FIET s (R

TEAE I o HBERU T 28] IW R 5. 18 & 2 Lsk o
WIRX DA.8~4.9B L W £inofe (53-1-1%, #H3-1-
1) . BEBE & AR IT2E IWK A FhF 138,
TglTdmmE R bREL, WNTLEL1WX2310.9g
E7.0mmEfEE, 1A 2WK & EBIEXANT7.7~7.8g
L6.2~6.5mm & [FFEE I/ E 2o 72, BELIHIBARRE]
BN WLELK I L < e DA D Hh2lElL 1
WA ddem & e b i<, WO TLEL 1WX H341cm,
1E],2WIX72383cm & Hi &, MIBEXA328cm & i b IK
Molo. EREHERIIESMPERT LIV &L, By
WL R & b2l IWRE N ZNZEN1.8% & 1.1% &
EbE<, ®ROTLEL 1IWX231.4% £ 1.0%, 18,2
WKXA31.1% &£0.7% EfeE, MBEIEX7230.9% & 0.6%
ERBIRVMEIA TH - 72, LB S RIN E T2l 1
WXA316.4mgl e b %<, IRV TLEL1WXH312.8m
gl m<, 1R 2WK & #5B R XX Z N Z16.6mg & 6.
lmg & R 72 o7z,

TEME OAET IXBIEEES 2\ VLB X T SRR & 72
HEmE /2D, 6H17TH O FEE & EE2E],1W
KBRZENZEN132g L Tdem & e b K& <, RV TLE]
IWX23114g L 70cm & fex, 1[0,/ 2WX1395g & 69c
m, MHEEX2390g L 67cm &b/ NS otz (553-1-
2%) .

IHER O FR AT O M T E I 2(8], TWIX A3 324g &
KbHEL, ®ROTLEL1IWX23316g, 1A, 2WX 733
06g L e, MEEIEXA291gL ik b/ N EVWEIITH -
7= (553-1-3%) . FOLIE2EL 1WKA3100cm & & UL
S DOMFRIX D98em & W EV M T~ 7=, I E|T 2]
SIWRK E1E  IWEK D, £ ZEh366kg-als 364kg
calbRBEICRbE L, KWTLEL2WX23350kg-
allfE, MBAEXA3840kg-at &b /NS VMHR T
Hol-. B ROALOEE L, 20,/ 1TWX & 1[H]
SIWRERZENZEINET% & 56% & RIEEICKR bEL,
WNTLEL 2WX386% & i X, MEBIEX2329% & v
H/NSWVEHA TH 7.

38

575 (2019)

2. b L —BEEOBIEO G ARENET & IR
KIET 8 GRBkR2)

TEREHI O ML, Hi BIIER, ZERERRES K OVEIOLIE,
IGERX TIXZENEN3.98, 6.1g, 6.5mm¥ L V'30c
m, TN OMLEX TiI4.1~4.28, 11.0~12.6g,
7.5~7.9mm¥EB L VP42~4Tem TH - 7= (5B3-1-4%, §
3-1-2[¥)) . BRI & EAL LIS OB X & Lg% &,
HIBIE X O HBEHIIE LS OLFRX L Y 0.2~0.34L
Pie <, HBEX O FEE, FERRB LOELITE
NS DB D Z N2 48~55%, 82~8T%F L
64~T1% CTho7-. HBEXOEREF RIS &
HEHETENTNL4% L 0.6% L, TS OHEX
D3.1~3.8% &2.0~2.6% L V&) ->7-. HEIEX D
Hh EEREE RN RT3, 5mg Lk, TS OMEX D11,
6~13.3mg L W b iahoi.

TERE % O LB I EEB AR X D 42 A F AL ELA O ALBR X
X0/ E<HER L (553-1-52%) . 5A198 OH L
e E LI B IR AN E12g & 86ecm & i b/
<, WNTERBMAE1,142mgX 7321~22g L 44
~45cm &/ E <, EHFRBMHE1,714mg X )327~29g
E50emE B REVHIA Th-7-. 6H15H & L
& E T B IR A E N EL54g & 64em & i b/
<, WO TERREHEL 142mgX 7384~95g L 69
~T70cm & /&<, ERRHEAREL714mgX 5398~101
gL T1~T2ecm & b REVVHAI TH - 72,

EREH DEHFEEFRIL, WTHOLHK & b LT
DNIEM L v Em < HER Lz (553-1-3K) . EBERO
EHIOEREGARIIEH 19 ~6A15HIZ2MT T35
% & ENUUSDMPRK 02.8~3.3% & 0 &\ ME[H THE
B, EBIEROERBOEZSHLRIT6A15H122.0
% & FNLUUS DMK D1.5~1.7T% & D Eh - 1273,
INFEHA DT A 14 HIZIZW T L DALFR X & b FEL T3,
0~3.3%, EMWHTLT~1.8%LR%Lk-72. Lo
L, MBEIEX ORI T EEOAF IS T T3
R, BEHE & b 2 A OERX L 0 D7 S HERE L,
TA14H OEGBIEX O AR OEHFWRIEILT7.1g-m2 L,
FHUSN DMK D8.7~9.6g m2L W V7o i=.

INFER OFRRAT O M FE EIXIHEEX 23211g &
HEE <, WO T25M5X2[EI[X A3240g L8R <, Z LIS D
JLBRIX 13257 ~270g & RIFEE ICk L EVMER TH - 72

(33-1-6%) . TR L MEIEX2319.5mm &
<, WNT25MEX2M X 7320.6mm &<, EH LSO
ALPRIK1E21.0~21.Tmm &[RRI B b RV MEH T
o7z, BTGB X 388cm & F AL LS DMLEE X D9
0~9lem & VLR EWMHE TH - 7. INEITEEIEX
2272 kgrall ik HIK <, WUV T25M%X20H X 23320kg
catl k<, FNLSA ORI (3344~354kg-at & [F]
IR b EVEIT TH - 72, BB ERDO2ALOEIE



ENES

b, BBEERN3% LB, RV T25%x2[E[X 32
7% &L, TSN DOMLFRRIT35~51% & & O]
ThoT-.

F =

L BB EONH & EF & OB%

B/ ML —TRXFXEEEHT HLEOE LI,
EHRITILY 72 0 By B T400~940mg s £ 5 (LR,
1999) . ZOEFEMSEIL, HEEBKFE O/ T
EHET DEAICE, BEiTOBEAARELRETH DN
(KFE, 2014) , AfEEO X SV b L —THIZES
L EOKREEZ BT 258101, ERORRICEK
ZEBARARPEREIND Z 0D, BHEFOBIEGE
et Uiz, BBR1CHE, SRR — AR 2 AV CHi
FEOIOH1TRICIEREL, 12H48 0 5400f% THIR L=
IR (A T250ppm) & WV CiBARZ BRAG L 7.
ERHIOAA 21 A T, HEBJRX TBIEX & ki LT
EBENRSD, BIEX TIREREORENZ VLI X &
B BHERICRLMEETH - 72, EHE b R E
Nex, INFEROTH2TH TIX, #EBIEXOILEN K
HAK 2L O FIE B b Do - oicxt L, B
X TIZIBIEDEE AL ME SINEDE < 2L 0|

ANEL RHEBTH-T-. Uk siz, BETo
BEOZEIZED b, 5K bHEARERE) -
7220, 1WIX AN ERE I 0 245 7 23 HE R CU R AN M

M&7zofe. LaL, 2B IWKAEE (£FR) A
DNENHED B D LR TH DO TE TV e
W2 b, ILICEMMEBET D L 2R IWKITEIE
it B4 A3 3451 & IBIEAEREICEET 555 )23 % < 72

LN D -T2, 22T, RBR2TIE, BE 1L
Wi OEFERMHR L LC2EIWRK & [FFRRE &

L721,142mg &, ZDI15MEE L121,714mgD2-OD
KZEFREL, BN L—FEHICBW GBI R
i TELFEMMLBIRFIEERF L. £,
JIR (1999) 1T F OB WL LD FE My EIXKIE
TIEHZONBRWEERHL TS Z LD, HIEORR
R % 250% (Z#FEK S T4,000ppm) &, 50f%F (ZH
%43 T2,000ppm) & L7z XK &AL EHOE TRET L7z,
HEBIEXOAEB I, EMMO4A22R8, EM% L b
EX X V4, SEIEX O &1L B D 300kg-a IZ &
Lot —F, BIEL721,142mg L 1,714mgdD

THOMBX & & EMMO4H22H CIERIZEOAEEF T

Bl OB TIX1, 142mgX L W BHREOMEHEZHEOL
T, TR EICAEFRIIMAR Leho 7. g o
5H19H TiX1,714mgX DA F 731,142mglX X 0 %
LR AEMMARD b, 2T, 1,714mgX TIEHE
E RN X e o T2 IERb sy A B 8 12 < 7%
FL, TOEENEMHBICESICEDLZ £h, Efk

FERHUZI T 2 X FOMINE =T 2 TORELE
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DEBRRLRMEREIC -T2 EZ BN, LhL, 6
A15H TiX1,714mgX & 1,142mgX & OAEF OFE
INEL R, LI OTA 4R IZIXFREDOAEE
Lol s, BHBOEFEREMAEL LTITE
W E1L47201,142mg THOTH D L& DL
PlEokoic, BHERFFOBIRSEME, EMk L
OUNHEHI OB IC KT TR RITRRL, RBR2L b IR
ORI ENS, BANL—CTKEICENTHA
X, BIR TS ZMERFT 5 2 EBNEERARA L N TH
LZEPHLE RS, BEEELILY Y OERR
FEH EIZ oW T, RBR1TlE2E, 1WKD1,214mg
FTI, AERSVIEEAEERIEE L o724, &
BR2T131,142mgX & 1,714mg X TN HER D 4 F 2
REREBEDDRLOSNR o722 L0, BLIL—F
HICRIT A EITL 142meglRENEETH D L E 2
bni-. F72, 1,142mgX TiE, 25EFx2m[XDAEF N
RN SWVEIM E 2D, EmREICLDERRESE BB
INDZ s, MEHERE & HMAEZIC OV TIX500%
x4BIXAWY)TH D EEBEZ LT,

2. BHEEH RS I=B R OBIED ) H

AER1 T, EMEHIO4A21HIZBWT, EBIEX O
EREGARITBIEX &l L TR, BEKCIEEE
EIpx gAEARY US: IENE Rl & S SR 0/ N R 1 [ RS
D, BREEROBAPD LEHREOBIEDONR K
Bl X0 ORESHRICONTIE,
BEh & B S o B T2.7% (Hd s
(i, 2000a) , 3.3% (AfED, 1967) & O#MENH
D, ZoOMEE, RBRIOFESE TL.8%, HHHEITL.1
%L b EFREAROEN2E S IWRKOE LV &,
—J7, A2 T, ERHIOBIEXOEFEH R,
HELERT8.1~3.8%, HHHHET2.0~2.6% & Ak D H
LU (2000a) EATES (1967) Ot OfEIZUE
V. 1t T, RBR2OBIEK OEEEHHRIL, #MIER
#HWHANOETH D B2 LN, 72k, Bl &2
WZRBWT, ZERRHEAENF CLAIX TH - THRER
QOBEFREHENPRBLLEI Y B o 7-200F, RBR21THR
BRUCH_RTHEEHBNEH N Z L s, BR20B
TICITAEFICHERERZENEHH E TEIEFLTY
EmbEEZ LN,

3.EN ML —FWICBIT5BESE

PLEofERN G, BEaNBRET 520 FAEN LB
fEzBRsE L, Zokix, 3A LA, 3A TH, 48 EH
WHEHT 22 &, B (N:P205: K0 = 10:4:8)
RO CAIRL, WA (30cmx60cm) 1402%7- 1 500

mLiEfH 55, & LEEHRREINSFEZHLNCL
7.



B RSB R 55575 (2019)

E-1-1% A EEEOBEEOREIER O WERBIO AT RIETHE (2009454721 A)
RBRK  MEE =R el WLEE  EEE B skagse ML

o it R BELH M =Ry S

([a0) (mg) (B0 (g ) (mm) (cm) (%) (mg,/ #)
28]/ 1W 34 1,214 5.1 2% 13.7 a 74 a 44 a 1.8 1.1 16.4
=],/ 1W 18 643 48 b 10.9 b 7.0 b 41 b 1.4 1.0 12.3
18],/ 2W 9 321 49 b 7.7 ¢ 6.2 ¢ 33 ¢ 1.1 0.7 6.6
B AR 0 0 4.8 b 7.8 ¢ 6.5 ¢ 28 d 0.9 0.6 6.1
A A1 2470
414 A
R0

VR D P TRNTI 5 Y% K UECTH EZEDY (TukeyiE, n=10)

10 cm

[2/1w]  [rm/iw] [rmew] [seemr ]
311 EMHIOER (200964521 H)
B3-1-2% B OBIEOME BB DR WSERER OAFI KIETHE (20094F)

BRI 5H20H 6H17H
b bR e 58S i b R L
(g BF) (cm) (g./#%) (cm)

2l 1IW 38 47 a 132 a 74 a
1IEL1W 24 b 42 b 114 b 70 b
1A, 2W 23 b 42 b 95 ¢ 69 b
BLEL 16 ¢ 37 ¢ 90 c 67 b

SR B BRI TII5 % K HETHEZEDY (TukeylE, n=20)

40



A . FEAHICBITAXEOHENMEE = AT A TOMABTEHICLDE &0 HEHCRT 5%

FEI-1-3F%  BHERFOBIEOMAEOE HUHE DA T & IENRIE TR (200947 H27H)

AR X BT A HE B LR
O EIRE BEEREER Fok HEEE  NE 2L L M S
(g #k) (mm) (cm) (g/#F)  (kg-al) (%)
2], IW 324 * 224 a 100 a 183 a 366 57 43 0 0
1E1W 316 ab  22.3 a 98 a 182 a 364 56 44 0 0
1A,/2W 306 ab 21.8 a 98 a 175 a 350 36 64 0 0
B 291 b 21.6 a 98 a 170 a 340 29 71 0 0

“Hehf2 5~3.58%, RS60cm|Z AR
2L, L, M, SiZ, sl ot 180 gbh b, 120 gbh 1180 g, 80 gbl F120 gofiii, 80 g
ST A PSUTRNIES %o /K ETHEEDY (TukeylE, n=40)

E3-1-4%  FHEFFOBIEORHIREDE DS EROET I RIF I8 (20104F4H22H)

R X HEEH  #hBifE IENE L EHREHE H1 136
EHR WIEAIR b A B TES D JERRHD 22 R &
e R (J=1) (#0) (8 1) (mm) (cm) (%) (mg,/ )
1,142mg  25% 2 4.1 & 12,1 a 7.7 a 43 ab 3.5 2.1 12.9
1,142mg  50f% 4 4.1 a 11.2 a 7.9 a 43 ab 3.3 2.1 13.2
1,142mg  200f% 16 42 a 126 a 7.6 a 47 a 3.1 2.0 12.3
1,714mg  25% 3 4.1 a 11.0 a 7.5 a 43 ab 3.3 2.2 11.6
1,714mg 50f% 6 4.2 a 11.5 a 7.8 a 42 b 3.8 2.6 13.3
HEBAE - 3.9 b 6.1 b 6.5 b 30 ¢ 1.4 0.6 3.5
1124720

27 Ey)
DGR I EI5 % /K YETH EZEHY (Tukeyi, n=10)

10 cm

| wmpon | |26 ] [som] [e00f%] | 256% ] |50'1%| [

B 1,142mg | | 17iamg |

#1228 ERHOAE (2010F4H22H)

41
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BB3-1-5%  FHFFOIBIEOM AR OB ) ERER OEFICIT TR (20104)

R X 5H19H 6J15H

SR RIEAR AR HEEE FOC HoEESE FOC
Ly (Ial) (g/#k) (cm) (8/#K) (cm)

i3

l\
o

1,142mg 251 2 21 b’ 44 b 84 a 70 a
1,142mg 50fi% 4 22 b 45 ab 87 a 69 ab
1,142mg 2001 16 22 b 44 b 95 a 70 a
1,714mg 26f% 3 29 a 50 ab 101 a 72 a
1,714mg 50f% 6 27 ab 50 a 98 a 71 a

SEY - 12 ¢ 36 c 54 b 64 b
AEILY720

YR DT RITI5 % /K HECTHEZEDY (Tukeyis, n=10)

BEH T HERD
6 . O 25X 2l _
—o— 50fF X 4[n]
——200{% X 16[a]
22 5 [ - 25fFx 3 i a
- 50f% X 6] b
F o4 L --- map i .
= : b
A ‘ b
R | @ b L
2 ab b
(%) ab b
Lry b i
b b
0 1 1 1 L L 1
5/19  6/15 7/14 5/19  6/15 7/14
AR
10 1 r r
% a
%08 - oo
I& a a
”X 6 o a z r
a
B . h
4 Foa F
(g/ i) a ﬁ
a
2 r Ch 3
O 1 1 1

5/19 6/15 7/14 5/19 6/15 7/14 5/19 6/15 7/14

HAEH (A H)

F3-1-3R  EHEEORNM = ) OEFRERRE L OERBIEOHER: (20104)
A E Z & ORI DISCTRNIIS Y% /KETHEEDH Y (Tukeyih, n=3)
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P NE FHHIZB T DR FOMENRE =V AT A TOBABEEIZLDE &0 B9 0%
H3-1-6% OB OB DU AT L IR RIE T (0106475 14H)
R AL A S L
EH WORAR AR b EAE R B M EHE A& 2L L M S
GRUTE R ) @ m) em) @) (kgea) (%)
1,142mg 251% 2 240 ap“ 20.6 b 90 a 160 a 320 a 27 70 3 0
1,142mg 50f% 4 268 a 21.7 a 91 a 175 a 350 a 35 65 0 O
1,142mg 2001% 16 270 a 21.5 a 90 a 177 a 354 a 51 49 0 O
1,714mg 251% 263 a 21.0 ab 91 a 177 a 354 a 41 57 2 0
1,714mg 50f% 257 a  21.0 ab 90 a 172 a 344 a 41 56 0 3
ELiEyal - 211 b 19.5 ¢ 88 a 136 b 272 b 3 69 24 4
5 1L 7Y

0.5~ 3.58, F£X60 cm| I

9L, L, M, SiE, TNEndiilgon FEEL1S0 gblE, 120 gl 1180 g%, 80 gl £120 g4, 80 gAifi
VB A G T RN IE5 Yo /K HETHEZEDY (Tukeyih, n=3)

B2 I FL—EERICETSEEEERLFEOR

Ev:j-

L

il

TN N L—BHEICEDTH L0 FEETA M EB AT
BFHHMAEL 2D LD, AEFMOBEEED
EWSCEROENTHOEFTNRR Y, B ORAEN
%< 0% T ERWNHEPEIET 5 Z EBEESND.
FIT, KFETIE, BAML—EEHICEBTAED
LI AN D720, HIEORAEZMEIL, K&
73300kg-a 'Ll ECTA PRI DI S 2 & & HiZ
2, BHREOIREEBEGE L W OLEBTRIE AR L.

MHE L UHE

1. BEEOEEEHEOBENNEE &I KT
(RABx1)

AMIF SRR R 2R B © 94k L 7z e ST,
AAEICRRIE (VAT L) Zkts L, Y A 713 ERE
ZIEWELMER 7 £ TH 5. HRMEITER/ T —
L7z, 2009100 14HICEEAE N+ (N : P2
05 : K20 = 600 : 7,000 : 150mg L) ZFIE L7212
8RN b L—IZHERE L. 1Y 720 oL, &
BIZHIBINWTIAR L Lz, 20, W|INEO =1
U AN THRABIBOKIRLICE BLICER L, TER
B D 20094510 A 27H 5, #HRBITADORIRE5TC,
12.5C, 20CICRRE LI=ZENEND E =L T A TFK
FHEB L, EHBD201044H 200 £ THEWE L.
E= Ay ZORMIE, E=Any ARREOE 15
0 ecmlTiREE P —%3RE L, BEIK S AT AT
1To7z. BIRITEE (N : P20s5: KO = 10: 4 : 8)

43

Z50f5ICAHM L, 201045221 H, 3H13H, 4H3H
IZ1EL b L— (80emx60cm) 472 Y {2500mL% kifi
MHREA L. 4420812, #@A#%Z100ecm & L CHE X
WAERA L, BhE RO TR RIS OR AT/
W25 cm CEM L7z, ZEIEIZIIERRIEE TN : P20s
:Ke0 = 1.4:19: 14kg-a'%, BINIZIIN : P20s
:KeO = 1.5:04: 1.5kg-al&fiif L7-. FUOHXD
fifE%6 m2d L3iE CEi L.

TEREEIDAA 22 HIC H3ESL, LR, EERR X
OV L & B ALBEEX O T0fEIR I DWW T3 Tl L 7=,
BEHOE = AT ZANOKIRIL E =L 7 A HgeEf
OIS E X 150emDNLEE, /L kL —DE:+N
DOHIRIT AT AR OE L N L —DHIE T 2em D
ET—Zad—FRAWTEHRI L. ER%IZ6H 9~
29 £ CHAMI & 1Z, AAFRXSOKKIZ DWW THIIE D
HIEARA Uiz, IWREFHA LT H 14 B2 20f8{KIo W0
T, MR, MbREE, ERRBLIOUELE3NET
P L2, 20tk FEHE2.5~358, XEHLOE
X &60cmICHHR L, ARG OH FIEEZFHIL, INE
ERH L.

BRI D AEMOREEROENREE LY
RICKITTHE (Hr2)

PR FIX EE/ Y — L L. 201046104 18HIC
FRBRL L [FIRRIC128X /L b L—ICHERE L, 18470
O AEIRE LTz, 20%, BINROE =117 2
HNT20104:12 A 15 H & THEXBHAA D KIR15CA B %
LLTEEL, BAHO12A16H~20114:2H21H £
TIHEHRRE Lz, 2H22A D LAFYOREEH L
L TR BARRIRE 212.5°C, 20°C, 27.5CIZEE LT-
INFROE=ZANTRZX X EB L, 47188 F
THW L. TNLAOEH OEEIE, BB & Ak
\ZATo 72 418 BICERBRL & [FERIC, X IE & A L,



BRI AR B FE L

A% O CER L. MEREIIRIE, BEE B
BlEFEE Lz, SFAEXOmME%Z7.2m? & L3KHE
THEH L.

EREHO4R 198 ICHH3ER, 1 B E, ERE B
FOE L% & B X D 108K DN T3 THRAE L
7-. BHEPOKIE L MEIIEERL & RERICEHI L 7=,
EREEIZ5A 260 ~7H 110 £ CL#AM Z Lo, KA
X8OFRIZ DWW CHIBE O M2 A Lz, INHERRE L,
7TH13 HIZHMER X 20MEAIC W T, BRL & [RIRRICAT

>7.

3. BHFFICI T 2 KA & AT OWEEE BLOE 73
EH LRI RFTRE GUERS)

MR FETE R T — % Az, 20114£10A 17H
IZEBR1 L FIERIC128 /L M L—IZHEREL, 1904 7-
D OEEIARL Lz, 20%, BiNEoE =1,
ANT20114F11H4H £ THREBIMHORIRLSCE B %L
ELTHER L., FRERBMOIIA4 NS, KAH
OREEH L L TR ORIREZ5C, 12.5C, 20

CITHRELEZNZFNOE = AT AT HEB L,

12H16H £ CTHE L7z, MA&HIO12H17H ~20124F2
H198 £ iR & L=, 2H20A 1 b&AFH DR
FEEE L L CHRBORIEZ12.5C, 20C, 27.5C
WICRELEZZNZENOE =AY AKX FHEBL,
4A1THETER Lz, TSt oEHE OFHIL, &
BR1E RRICAT -7, 4A1THICRBRL & RS, Mz
WAL, BREHEE W CER L. Ml s 35Ee,
BEEHGRBRLEFERE Lz, FUEXOEEZ6.4
m?& L3R CTHEME L 7.
BuOAEIL, 111150 ~4H18A £ TRI5A Z
LT, HBEER A BB X O [F]— D 10RRIZ DU Tl L
C3XETHA L. 12A1H, 12A16H, 2A1H, 2
H208, 3H1H, 4H2B B X OVEEMOLA 18T,
BEEIRE, Hh B ER K OVEL 2 S LB X O 10fE (RI2 o
WTBRETHAE L. £72, KED EIREOFEARN
%, 11H28HIZHFLEXOEEDI0E /N b L— (1,2
80t) IZOWTHELL. BETORIE L HIERE T —
Zuff— (BALLdr. RTR-53A, (K 747
RFA) ZHWTERERLE FERICEHIIL, RIRFCEE
LR L7, EM%IIsA24H ~TH11H £ CLEAR D
LT, BAFRXSORRIC DWW THI B D F 4 T L7-.
INHERAT I, 7TH1THIZ20fEKIZ DV, 3B & R
477~

B &
1. BB ERAE DR ERGE & T ANOSIR & MR

ARFZETIL, Bz k&0 R10A Ta~12
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Atha)) , B& @hR12Aha~2A Th) , &%F
B (ka2 A TRI~4A HAa) o8 DIcK4r L. 2632
1R, RBRERFOBER L EMEELLINEE TD
EHRIR &R B R AR L. BE RO EHAIR
1%, WThoOFERE & bRAHBRRLE, ROTEL
FEMRE L, AR LK o2, KA O TR
B, WTNORBRIERSE L LFEFED9C LY EL,
ARER3NTICEm b <, RV THER1236.8C L= <,
AER27236.5C & Ik bIKD > 7o, FA WO FEHRIRIT
WTN OB FERE & b TFAED-0.7C L VK<, 3ER3
23-21C L BN, RNTRER2A-14TC LK<, A
BR1A3-0.9C & ik b Eh o7z, AFEMOEHERIL, »
THORBRERF & HFFED31ICR VKL, HEr2n
1.7CER B, RN TRER3N1.8C LK<, bRl
B2.6CEIHbEMN -, EMBEDL4A16H~TH20H
FTOFHRIRIE, WTNOEREEL HTFHFED16.1C
£10.3~04CHE <, 16.4~16.5CLRBRETH-7=.
BralFO1A Y72 0 OFY A RREHEIE, W oiRE
T L bAFEHPRBELS, ROTHKEAHIREL,
AW R bR o T2 KA MO B RRERE, 3
BR1232. 88/ & AR D2 4HFR] L 0 oL E Do 7223,
Br2 & 3132.3~2.5¢H &L PR L FRRE Th o 7o, 4
Wi SEY B FREEREE, FRBR23 1.4KF[H] & 242 0 1.315(H
LR TH A, ABRL & 31309~ 11K & P48 &
DR Mo T, AR O H RIEERHIE, RBR1L2
738.56~3.6[F M & AED TR & A% TH > 7253, R
BR3IT3.20F M & AR L 0 o0 o 7. MR D)
HRREERE, RBR1E 22349080 & SPAE D5 4FFRT L v
FEhnoTt-h3, HABR3IE5.8HF & FEL W EhoT-.
BRHIFFO B =T ZNOEEEIR & IR o HE
Ba3-2-2R I r Lic. [F UK EIRE CRIREH Oy
HUR & OPHRIR A 5 &, EHHRIT ERIR X
D0.3~2.3CEDITHR L. MEHOFHRIRIE, 5
‘CKT6.9~7.8C, 12.5CK T7.7~9.1C, 15°CK 7.
8°C, 20°CIXC8.3~9.7C L #R I D RIR DB EWIFE &
ol [FRRIS, AFEMOFERIRE, 5CX T3
C, 12.5CKXT6.0~7.0C, 20CX T7.5~8.1C, 27.
5°CIX C8.8~9.5°C & Ha X BAAA D KIA A I\ ME & i
oz, Fiz, R URERE CHRAH L AFEYOEHR
BELET D &, REHIILAEHN LV 0.8~2.5CHEN
STz
RBRIOBHIIE T 2 T ANORERR, B
BRI L O ARSUR OHERS 2 55 3-2- 1K R L7, #x
ERIRE, BRBIBOKIROREICE U T20°CR 3 i
HE <, MNTI2HCX EMHEE, SCRAE B AR
D, WMEEXKBZENRRE otz E£i, FOMHRKEE
I, MAM I VAR TREN-72. BIFHRIAED,
IRARIR & FRRICHER L7272y, X oZE T RER
BOBAELV/NEDoT-. —F, BEKIEZWFO
JLPRIX & 4 [R5 ICHERE LTz

k-1

=10



ENES

2. B HEOIREBFEOBE DN ER & INEIC KIFT
(RABxR1)

RELOEMB OAEF L, KB O KR AL
HXIZ LK E 2D, 20CKOHIES, # EEEBS X
OEMREP R BREL, RNTI25CK X, 5C
KR b/NEDoT- (§3-2-3%, #3-2-2) . 2L
120 CK52em & ik b R <, 12.5CKXi%36cmTTh
CRD32em K Y RRREVHN TH 72, £72, 5C
K CiF2HA E~FaIT CoRRIZED B2 60
HEDEENLE LN, FIICELIEIRO LN (5
3-2-3[X) .

FhEHITCXKA30.4% L Fe HIE <, RV T20°C35.
0% L 1%L, 12.5CIK239.2% L b @m-T= (43-2-
4K) . IWHEHIOEFL, BKBHLE O KR E L
KIF & HZES, H B E, ERENREWERTH -
7223, BTV T oMK E SRS Tho72. £72
PR BAIA O KR VLB RIE L 2L OB 5 23 E
WEHE TH -T2, B DORAENS N ->7212.5CKX T
[ E73336kg alé ik HLIRVWVEBT TH-7=2b DD, AE
IV 0> 300kg: al% EE - 7-.

BHEFICBIT 2AFEHOREEHROBEVNNAEF LIX
BICRIT T8 RBR)

g2 TiE, BR1DOS CX T2H E~HAaIZh T Tl
ERLOLNIZZ L, BHEORBTE= LT ADYA
REMHBIZRETO2MLERNH -T2 Enb, 12HH4)
~2 A A OEA NI S L, 28 FaE» 6 HR
ERRMALIZ. F£72, ABR1ITIH12.5CX LV 20CK T
HEDFEN Do 12 L5, 125CU EORE
IRE TAFRMICBIT 2K BM O RIRORE % Mt L
7o, RER2OERHMOEFIE, BEKBABOKIENEHW
VR IE CHER & 720, 27.5°CR O MEES, M i E
BLOELARHKRE L, KNOT0CK EHiE, 12,5
CRP|b/NEIDN o7 (5H3-2-5%&, #3-2-4X) .

e, ERHOEOEETNRRH/NEDN-7:12.5C
X T0.4%DRENLLNTZN, TN LD bAEFTNKE
Mo T220CK L 27.5CRTCOFRAEITA LN T
(53-2-6%) . IWHEMOAEFIL, BEEBOKIRIE
UMLERIK T & HEEE 2 MBI CTdo o 7223, H B,

FEMER LR LTV THLOLIEX & RS TH o 7.

& & BRI T N OAE K & HFE% T, [NE
X HED300kg al% kml- 7=,

4. BRI BT 2 KAH & A FW OB D)
EH LRI RIFTRE GAERS)

B3 TIL, RBR1E R 20 REPESE 2 T, KA

FERHUZI T 2 X FOMINE =T 2 TORELE
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HIC KD HE &0 HIHTBT 20178

H L AFEHTENTNRE LI BB O RIRZ fHA
A THRE L. &HD11H28A1212.5CX TO.
2%, 20CK TL.3%DEIE TIRE D ETRNRD bl

(5E3-2-7%) . KW EHNBH LN HETOTH
MOWEIL, 20CRB KR bE <, RWTI2.5CTR A H
<, BCKM b RVWMER CHER L, BKBBORIE
DNEVVLEL X E SRR E <, IR BYRORAEN L
VMM 3FR O H v (553-2-51X)) .

TEREEIO HIEHITIE, FRAH & A B oK BIIE D
RIRORBNRL LN, BOVLHERKIEE K& <, AW
L R R OBK B O KIS T b ARWKA BT+ 4
FW12.5CEMB.TH L Ie b D72 <, BRBHLE O KIRD
BB WOKAH20C + 4 E 275 CR M, 4.6 L &b
Lot (53-2-8%, H#3-2-6X) . EHEHI O FE
HEERRICYH, AR L ARHOBSHBOKIRD
HHENRL B, FRENOREHOBE BRSO TR,
BVHERKIEE REWVEB TH -7, EEH ORI
X, EHIORENRRD SN TN, LRHNOEY
BIIEED b, AFEMD12.5CK T3lem, 20°CK T3
5em, 27.5CXT43cm &, AL DRIRAS |V ALER
KiFER&E N7z,

B OREAEITKEYECR TIEEL bR o1
LovL, BKA#I12.5CXTIX0.4~0.8% DFIE, 4
H20°C K TIFAFEH D12.5CK £ 20°CIX T0.4~0.8%
DOEIGTHEDORENL NN, W blEET
1% AT & 3D TR o 72 (353-2-93) . INHEM o4&
BIE, KA & AR 0B RUBR 4R D SRS iR O AL BR X
T8, MERIIRESVEHR CTh o722y, i, %
BRBIUOELIIWITNOMEX - HFRI%ETH - 7.
I &R BRI TR OMBEX & b RI% T, IR
X BIED300kg a % LA~ 7.

F =

LA L—FHEORESHL AT L oMK

AT, BV NL—FHWICLDTH &R
BT, BHREORESHEGIEEZWNLT 5720, 30
by, BHFORKEOKIREZE 2 TREE
FEha Uiz, THEHOE OAFIL, KRG ORERE
MEWVIZERERR L 70, 3L, #h S, 3EMRs
FJOEXNKREho72. L, NI, B
H, FEMERBLOELE, RERESFEWVIZEREL
RAOEMBRDENDE OO0, FOEFT/HEL, W
NOMFEX & H7H PRI R 300kg a1 LA | & 7
D, BEEL U7Z IR IR AR L. XX OBGE,
I ER IO AR EVIE SN AR E Y, (L
BbmEdsi@mEsnTnsd (B8, 1967; 6/E:
A4S, 1967 ; /KD, 1990 ; M S, 2010) 728, A
WFIETIE, EHIAOE OR/DOEIE, LRI



BRI AR B FE L

BICKRERPBEL KT SR oT02. ZhiE, AT
HELIREFHE CALNABREDH DR/ NOENT,
INHEH £ TIC (L SN D=0 L EZ BN . HE- T,
TR L—FHEICLDTH L0 EEIcRBV TR, H3E
DEIHT, BETOMBIERIL, EHOREN/NE
SULED Do feDizxt U, ApES R OREE O
EWRFEROEWVCTEMEMOEDORE ENL DR -
e LThH, THHRHNLEE L TINETE S LB
b7z,

2.8 N L—BHHROEESEH L HhE & OBE%

FXNL, BHEMERIBRSROER THY, —EDOK
ESE LS EARNICKIESRFIcEE T T
L, TO®%OER - A& Cad 5 (5,
1983) . - T, MAFH CIHRESHFEZRET 2 2
D HBRKETED LML LB N R4 T B,
FXOEE, E LR TORE LT E2RETS
LT, EEMFERD S THRE L THEKRE DT
W, TNENHESTLZ LIIAETHD. LrL, HEF
DOBREWCETZHINRRKENTE (RES, 2006)
Z DBITFAET DAEMIEOFAEMRT, IERER
L EORMERRH Y, MBEZERET 22 SIFEET
H5 (FHE, 2008) . =T, B ML—FHICLD
THEVHEEETIE, IBEOREBI%BUTTHLZ L%
HIEZERE L. 3SnEORBROFE TIL, #1012,
5CIX (BAAH, AFEH L bHRABOKIREZ12.5C
ICERE) T9.2%, RER1D20°CK (KA, XFH L
HPRBOKIR & 20°CICRE) T5.0% LKL TH
D0MME OFENRL LT, TSN OMERX T
HEORAITRE LT BEDL0%UT Tho1z. £77,

BRNI2%T -T2 B 1D12.5CK & 5.0%72 > 7=
RER1O20CK DU EE, & ek 5 By 275 Lo
WTh, FhEh336kg-alé390kg-ats BIZED300
kgralbE->TEBY, B/ FL—FHICLDTH E V&
FCIE, FBICEY INEBORD DY 2 70%, iR
IWnEEZHNE.

3./ N L —BWICRBT A REE IR

HHEEOKAINL, 3IMEDT AFX AT —H TRE
N5 EBY, BRANELL, KA O H RRHIX
2.3~2.8HF M & X FW D3.2~3.6HFH L v HV. F£7z,
KA O PR IRIT6.5~T7.1C & £ FE WD 1.7~2.6C
L0 @ENWZ Enn, BEAIIIIRE T BROIEN LN
REFMETHD. LoL, MAHOHBKBHIARE 2K
OIZHREL, HEFHEZELTLHILT, =y
ANOBENMET L, RET EROIBENEBIND
TEMWRENTZ. /o T, WEEERET HEAD
KEAHOREZEDICRET 2LER’H Y, KRS
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DOEIRO B ZIZ1I0CRERENE Y THD EEZ LN
—J7, AFEMITFEHREPEN L0 b, RER1D5C
XK THALNT L IIRIBREEL =T 0nH 5. 1t
> T, AFRMOBEREITEDICRET DLERH Y
WRBAEORIRD BHZ1312.5CLL EE T 500N EY T
boEEZLNT.

4. fiE D ENRE L TH F D b DR E L T2 INHEDS RIBEZR
BHIREOEBIEE

ARROERY, WTHOMBEX S HEE LZTH
FFAICIUE S AT EETT, INEAY300kg-a Ll ETHh o 7.
ZOHTHRERIDOKAISC+LAEFEM12.5CRIL, HEE
A3 TR, TEMTEAY6.0mm & TR0 L H RS /)N
Thv, EHloEs U EoRESTHNIL, H
FEIN B AR L CTH RN S OINHERAEETH D &
Exz bl £27C, REBSOKAWSCHEFEMI2.5
CROEBRBEZ, BN L—FHEIZBWTTH TR
DHDORE LN HEZ FRE & T 28800, BEFD
HOEBEEOTRE L (553-2-7TX) .

B DJRIK & 72 ZIEFEF I NDEEDOKRE IO
R L LT, RXOPAITHEL 0 EHENEY TH
L2 &b (EiL, 1955) , {E3{b & HEdme L o
TR HEINTND (BFEER-HEE, 2004 ; ZHED
2002 ; A5, 1999 ; f@Jll 5, 1995 ; H&E 5, 2005) .
F72, b AlRERB/ N OAFEREE LT (HEEED
EHONONEYTH D Z ERRESNTND (L
5, 2012) . FIE T, WEER/ T —OHAILE
FEHA D IR 23 4. 68 DA 1 CIHESHEEDY6.9mm L D
AR b, HEHE D FER ROV
Nid—FR—EDORE SITE L WEA I EES b
L2pnWZ L aWE L, B0k mhkcx 5 Eio
HIBER L IEMBR A A S NICT 5 2 & THiE 2 msl o
LEBE L. LaL, AFEORB1D12.5CX T
1%, HHEER A4S CEERGE AN 7. Tmm & B 13 THE3ES)
(LI B A2 Do T N FEE4.6UTZE L WA TS
9.2%DEIETHBENRE L. 202 &, BRI
HEHDFEIROR R L 0 D043 chimeE 45
TEEBWT D, Mo T, AHFRLEEIEORKEND
W35 &, EMBIOEORE S & HEHIT4.3K LY
INEL, ERRIE6IMm I W /NELTH LT, ME
OREZE BIEDLI% L FICTE LA REENEE D L%
ZbNiz. I T, EEHMOBEOREINZOM (H
B4 38, HEHEAR6.9mm) [T bITVy, BRSO A
H20C +AFEH20CK (EHMoHmORE S, HEEE
438, FEWR6.8mm) DAEBTRIRE, BLNL—F
BIZRBW TS 2 4fl 3+ 28805, BHEOE oA
FHREDLRE L.

Ploz &nb, SRR LUEEOETRE, £
WEHMEDIEIE L 72 D HIER L EMR LB LE DY



AE 0 EAHICKT D RXFOEINRE =AY A TOBAFEICLDE LY HIEFICBET 2015

BRINE, ERLEEZ AT ZDRESHEEZITH = & BRELIZEETDHEEZEZLNT-.
T, BEORALZIEIL, ILEHN300kg-a Ll ETTH
FRANONETE 8L ML —FWHICLDTH E0#

5B3-2-13%  FBREREOF |y & R OK SR

g B YRR P B BRI
B I TEAER" B TEAH

PR A 4EM A A AR

§®) (FEfLH)

AERL 2009~20104F 6.8 -0.9 2.6 16.4 2.8 0.9 3.5 4.9
BR2 2010~20114E 6.5 -1.4 1.7 16.4 2.3 1.4 3.6 4.9
BR3 2011~20124F 7.1 -2.1 1.8 16.5 2.5 1.1 3.2 5.8
AR 5.9 -0.7 3.1 16.1 2.4 1.3 3.7 5.4

FKAEKIEFOT AL AT —H 5 =
VR ABRFERES S 1020 A~12 15 1
AR ERAESS 1216 A~2H20H
"E AR AEL B2 H 21 H~4 15 H
VR BRSEREAE L B4 H 16 H ~TH 20 H

F3-2-2K FHEONTANORIR & HIROHER

g BB R X SRR SR HEY

FRAHE Opeky) & AW BAH B A& mAN ABFW
(C)

5°C (5C) 5C 7.8 1.6 5.3 8.9 2.8 6.7
FBRL 2009~20104F 12.5°C (12.5°C) 12.5C 9.1 2.4 7.0 9.6 2.8 7.3
20 (20°C)  20°C 9.7 2.6 8.1 10.7 3.5 8.5
12.5C 6.5 8.5
ABR2 2010~20114F 15°C  (E#R) 20°C 7.8 2.5 7.5 _u - 9.3
27.5°C 9.5 10.4
5°C 12.5C 6.9 6.0 8.7 8.1
BR3 2011~20124F 12.5°C (&) 20°C 7.7 1.8 7.5 9.4 4.1 9.1
20°C 27.5°C 8.3 8.8 10.1 10.1

ZRERIITI0H27TH~127 151, 7BR21X10H26 H~12 7150, RBR3IZ11 H4H~12H16 H
FRERLIT12H16 H~2H20H, #BR2F12 H1I6 H~2H21 H, #ER3IZI2H17TH~219H
FRER1IT2 21 H~4 720 H, RBR232A22 0 ~418H, 3RBR3IF2H20H ~417H

N AR HIZR D ES 150 emZHIE

NI AR DE LN — DL ORI T2 cmZHIE

R
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40
EE 30 1
G
=90 A
i
(c) 107
0
20 1
A
S 15
¥%)
10 -
/>_?-\‘
W 5 A
(C) o
15 -
5
1& 10 1
_
=
§®)
_5 . Q /
71010_ 27 11/10 11/24 12/8 12/22 1/5  1/19  2/2  2/16  3/2  3/16  3/30  4/13
F3-2-1 FHRHIBT 2T ANORERE, A IHRIER D ORIERIE
OHER (2009~20104F)
SR N 2O HIZE ) 5150 emZHIE
F3-2-3KR  BrERFOEEEFOE DS EREBOA T ET
B (20104E4H22H)
AER X HEES  Hh RERER O TEEERS 'Y
(¥ (g 1K) (mm) (cm)
5C 3.7 7.1 ¢ 7.0 ¢ 32 b
12.5C 4.3 b 9.5 b 7.7 b 36 b
20°C 4.6 a 16.4 a 8.3 a 52 a
LRI B SN IS Yo /K UECTH B DD (Tukeyi, n=3)
10 cm

5 12.5 20
(©)
EREIOAEE (2010464 22H)

583-2-2I%
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AKE . FEAHICEBIT B REOENEE =T R TOMAE NI LB E L0 #HE M 5BrsE

BEQG WS
F3-2-3F 5CXITEITAHE (20104:2H6H)
BEI-2-4K  FHEGFOREEHOE I OAT LIEICKITTHE (20104F7H14H)

AR g HEEEK LAl AL JERE R R
o EERE ZEME FOC HEEE  IE 2L L M S
(%) #)  (g/#)  (mm) (cm) (/%) (kgeal)

5°C 0.4 11.7 p¥ 263 b 21.2 a 91 a 174 a 347 a 42 56 2 0
12.5°C 9.2 12.2 ab 276 ab 21.3 a 92 a 185 a 336 a 57 39 4 0
20°C 50 12.8 a 305 a 222 a 93 a 205 a 390 a 84 16 0 0
20104E6 H 9~29 H D FiA R R
HEH2.5~3.5KL, F£I60 cmlZFHY
L, L, M, SiZ, T2 EEREIS0 gbh b, 120 gbA E180 g, 80 gbA 120 g, 80 goRiii
V7P B FCTRNIES %o /K HETH B DY (Tukeylk, n=3)

$3-2-5FK BHWHIRBT 2 AEMOIREEELOE O EM
DEBITITTHE (20114F4H19R)
HEAX R M BIRTE SEER BoL
(¥2) (g./¥F) (mm) (cm)

12.5°C 4.0 ¢* 7.2 b 6.6 a 34 c
20°C 4.2 b 8.7 ab 7.0 a 38 b
27.5C 4.5 a 9.2 a 6.6 a 44 a

FRLHFSCFRIIIE % /K ETH EZAEDY (TukeyiE, n=3)

(C)
HI-2-AR EROAE (201144 H19H)
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R RIERARGERE  H575  (2019)

E3-2-6K BRI LM OMEEEFOE DI OATS LIRS RIFTRE (20114E7H13H)

ABRXK e HITEK LB PR SRR BT

M EEE EEMR EOC M EERE N 2L L M S
(%) () (g/#k)  (mm) (cm) (g/¥K)  (kg-al)

12.5°C 0.4 124 p* 317 a 223 a 96 a 196 a 390 a 73 27 0 0

20C 0.0 128 ab 319 a 224 a 97 a 203 a 406 a 85 15 0 0

27.5C 0.0 13.0 a 310 a 21.9 a 97 a 202 a 404 a 80 20 0 O

“20114E5 426 H~7H 11 H OFfasks R

HEH2.5~3.58, 60 cm| I

2L, L, M, SIZ, ZA-Engasigotth FEE180 gbl b, 120 gbl 180 g, 80 gbl 1120 goiis, 80 g

VB2 D HSCFRNZIES Y% K HECTH EZEDHY (Tukeyi, n=3)

$I-2-1FR JREH EWEORERN (20114F11A28H)

HERX P A
(%)
5C 0.0 p
12.5°C 0.2 b
20°C 1.3 a

128D /L NL—E 10—
YRR BT I X Yo /K UETH B DD (TukeyE, n=10)

100

80

60
12. 5C ——20C
40
T
| O

—

TVRVERGERTTHRARRRT

11/24 F 11/25 F 11/26

F3-2-5]  JR{H CIRIEATIERTORARE O (20114F)
TR LIRS IE N AE# RO #IZEA 5150 cmA HIE

g HI|HHHHHHHFHI|HHHHHH

11/22F 11/23
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AKE . FEAHICEBIT B REOENEE =T R TOMAE NI LB E L0 #HE M 5BrsE

E3-2-8% BRI DR & AR O ROBE IS ERE O
ARICKIFTHAE (2012641 18H)

BRI M Hu BIRE SRR L
ma AR
(B0 (g/#F) (mm) (cm)
12.5C 3.7 5.3 6.0 30
5C 20°C 3.8 6.1 6.1 32
27.5C 4.1 7.7 6.1 42
12.5C 3.9 6.9 6.6 31
12.5C 20°C 4.2 8.6 6.6 36
27.5C 4.3 10.5 7.0 44
12.5C 4.0 7.5 6.8 32
20°C 20°C 4.3 9.0 6.8 37
27.5C 4.6 10.2 7.1 41
®AH @A) 5T 3.8 ¢ 6.3 b 6.1 b 35 a
12.5C 4.1 b 8.7 a 6.7 a 37 a
20°C 4.3 a 8.9 a 6.9 a 37 a
AEHB)  12.5C 3.9 ¢ 6.5 c 6.5 b 31 ¢
20°C 4.1 b 79 b 6.5 ab 35 b
27.5C 4.3 a 9.5 a 6.7 a 43 a
A (A)T ok ok ok ns
LI (B) *% K% * Sk
AXB ns ns ns ns

B D H TN E5 % K HECHEZEDY (Tukeyis, n=3)

SR (A) IR HIOIRBEE BRONE, KT8 (B IZAFMDOIREEHOZNE, AXBIIAKA ML L FEW
DI EEROMC I DBz R~
1631 %, I5% KIETHEZEDY, nslIA B2 Ly (2ol E S B

10 cm

AFW 125 20 27.5 125 20 27.5 125 20 27.5

KA 5 12.5 20
(‘C)
$3I-2-6 EEHOET (20124F4H18H)
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R RIERARGERE  H575  (2019)

883-2-9F% HHIHIIT HFKAM & AFRWOIREPLOBE NEI OAT LRI RT3 (0125ETHI1TR)

IR EEEE AR 2 ELE Sl A% A B H
KA AFW HEESE SRR B MibFE O NNE 2L L M S
(%) (0 (g/#)  (mm) (cm) (8/ ) (kgra)

12.5C 0.0 12.2 311 21.2 95 188 376 57 40 3 O
5C 20C 0.0 12.7 319 21.3 95 190 380 63 3 2 0
27.5°C 0.0 12.8 313 21.2 93 185 370 63 34 3 0
12.5C 0.4 12.8 311 21.3 94 191 380 68 29 3 0
12.5C 20C 0.8 13.2 349 22.4 96 204 405 83 17 0 O
27.5C 0.8 13.2 323 21.6 94 189 375 68 30 2 O
12.5C 0.8 12.9 333 21.9 95 194 385 7327 0 O
20°C 20°C 0.4 13.4 315 21.2 94 192 382 70 30 0 O
27.5C 0.0 13.4 323 21.6 94 196 392 73 27 0 O
mA&HA)  5C 0.0 g% 12.6 a 314 a 21.2 a 94 a 188 a 376 a 61 36 3 0
12.5C 0.7 a 13.1 b 328 a 218 a 94 a 195 a 387 a 73 25 2 O
20°C 0.4 a 13.2 b 323 a 216 a 94 a 194 a 38 a 72 28 0 O
AFH (B) 12.5C 0.4 a 12,6 a 318 a  21.5 a 94 a 191 a 380 a 66 32 2 O
20°C 0.4 a 13.1 b 328 a 216 a 95 a 195 a 388 a 72 27 1 O
27.5°C 0.3 a 13.1 b 320 a 216 a 94 a 190 a 379 a 68 30 2 O
FRAH (A)Y ns *ok ns ns ns ns ns -
A4 (B) ns ok ns ns ns ns ns -
AXB ns ns ns ns ns ns ns -

2012485 7 24 H~7 ) 11 H DA 5

IEH0.5~3.5K, FX60 cmlZFHAL

2L, L, M, SiZ, =N naiilssooth FEEE180 gbl I, 120 gl 1180 goRiifi, 80 gl 1120 goiifi, 80 gAiifi

YRR AFCF N IE5 Y% /K UECTH B DD (TukeyiE, n=3)

KA (A) IO IR BN E, A3 (B) ITAEHOIREEEO IR, AXBITKAHLLEHOREEHOMICE

AR EERE RS
©k[31%, ¥ I5%/KUETHEEDY, nsid A BEZ2 L AT (QIThtiE ) ikanT
5 8 r
_._J:r;& 4.3
- [[R 3.6 /3. 4 6 b
#h
oyl
(mm)
2 -
0.4
e 0 —— — —
BERERR IR AN
(A/H)
12 50 r
10 L
E
w8 I
O
(g/#k) L
4
) L

0

+ /1 L
1,/20
12/ 1
1215 T
2 /1
2,/20 t+
3 /1
1/
1,/20

.
A - o -
SR TN

H/H)
F32-TH 'V L—BHICEDTH EVBEACIRIT 2, Bk OLFHE
HHEEIZ BT 5 A& IO A ik

52



ENES

FoH EREREEICLSIELYHIEORR

BA4E HEVYBBCRN-EREREEEEORE

B HEUBBICR-EREREEEEORE

&

H1I~3E TN, EEC =LY ZEEA L, &
N L—BHEICEE LV RBEB-ICHE L. K

HEECIE, BN L—BE CEE ZMIHIT 5 KRN
AP CTE 722 LI2INAT, 1N 720 8RR 2R )
HIKICH ST Z & CREDOBERNAREL 220, Tl
BOFMEEELERTTZ2Li1ck-»T, kL, EED
REVEMOXTETHICIET L Z R TE L. B
TEOX X ORIE T, EHREES (T2, 1999) %
FALEZEEHENERTH D, EEREOWH A IMYS -

D DOFRENE, BV R L —D1287UTK L T26478 & £\,

UL, BN —FEHIZELDEE R LRI,
BB CTO LRS- 0 BRE % T8H DO2AR D H I
52 LT, KEOBEW & MBS TOABRENHFET
5.

TIT, AWFRETIE, F1~3ETTANL OIS
THEE L= FiE%, RXOFIETESHAVLATWS
HASRA COBEISA L, TH & REHCm T 7
FEREOBTE S ERR L. RBICHDLMIZLEE
HARMOR CHIFEFERBR AT 72,

HHELUHE

LIRREH & 170 72 W SR DB WA EE L INEIC R
wE B

TR AR R 3R C 9N L 7. M I,
AMRICHRRAE (Vv L) ZFEEL, HEX A 73R E
ZEWEZWER 7 £ TH 5. HRGHEITER Y —
e L7z, #%FEIZ20104F10H 18H, 11H1H, 201142
A14B B L OBATHIZIT - 7. HEFERIIC, HEERG (F
=—r Ry FCP303, (#F) HAHSERNE) AR L
THRE L7-W4 (30cmx60cm) [CEEMBELE T (N
: P20s : K20 = 600 : 7,000 : 150mg-L!) ZFHEL,
WA O 1720, 107 18R X2k, 11H 18132
WLl 3ki, 2H14H L3ATHILSRIEM L=, HZFET
130.02mmEDBHDOF ARV =F L 7 4 )L L THE
BL, HIEROHE CIINBoKEN25CLL E, £
DIBEIF15°CLL EORFIZHAR 21T o7, 7272, 2H14
HEERIZOWTIE, HIERWE TEE~ > b (RER

FERHUZI T 2 X FOMINE =T 2 TORELE
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HIC KD HE &0 HIHTBT 20178

vy b, BEESR BR) ) 2V T20C GEFRE
O EHENHH T 2emDNLE) IZHRD, Z0% Y, KEEL
MEREE TS CUTIZARLRWE IR Lz, H3F

WO, 1M 720 5310 18 H TlXLA, 1141
HTIIAE2A, 2A140 L3ATHIR2ZAL 2B X 91T
MEIWT, ZNFNIARARE2RK E L2, 7P, MR
OVER2H 14 BFERE, 10472 0 BREQADMAS
w23, SHH~TROIEIZANIT7-FKHERICE T 518
1TO8H EV{ERICH 5. BIEIFIRIEN : P20s5 : K20

=10:4:8) &50f5ICAML, 104 18H #HAHIL3[HE],

11H 1B 2E], WA 1Y 7= 9 500mLkGH L 7-.

2H14A#ERE L BATRHIEFIZITEEZ Lo -T2, 4

H18AICHARI100cm, {#EDIEE 15cm * {EEDIE25¢m
DRI, ASBHEE (0210 <A, () AR
FHSEHRNE) % FvChem bR THLAE L Tu 515 & (i
LM OESS5em TEM LT-. TORE, KEl<To
AT, IARX T208% » m?, 2ARK T408: - m™

Thotz. FEiEbRIEE 2 Hv, EIEEN : P20s :
KeO = 1.4:1.9: 1.4kg-a’!, iBiEAZAFI TN : P20s

:Ke0 = 1.9:0.5: 1.9kg-a Ui L7z, FAFX O
fEE7.2m2 & L2NE CTHEE L 7=,

471981, EM#oAEE LT, ik, HE
T, BEEIRRIS K ONEOL A A ALEE X ) B 10fE R4 o8
HBLCiAE L. 11A1RBEKIZOWTIE, EMk
DOHZER D b D X ) (2 L2 10K 20» ¢, B
TR LB I e A2 EWIRICREA LT, &L
T, EHHOAEFE LT, 51908, 6H15H ICHEEK
ZEAEL, FHEIIPNC, B L7Z10EE AL,
M bBEREE E RO AR L. INEFEAIE, TH26H, 8
A1THIB XA 15 HICITHER i L 72 LB X T T -
7o FAEREOImOFH TR X 2L, #-E L
BLaA Lz, £0%, BERE2.56~3.58, XN
ORI &60cmIZFHR L, FHRG O FIE A FHI L
T U & HUSBILE R, 2EKEOF RWE T
FHEIZHEV, RGO EEENSHH L.

2. @RS B EIC L DTA &0 FE o HiHh T O FEIER
B

ARFZE T, EEREICL 5TH &0 REEOHRME
AEERERZ, BKHIRERATE R I L. SEES O
Ty 4 IR tETh s WHEITER AT
EL, JAbX7-Am, Bty ¥ —TCEHEEM L. 14
HI%20134£10H 20 H, 24F HI320144F10H 20 R 12,
R (= —r AR > FCP303, (BF) H AT ALK
WCEWR+ (N : P05 : K20 = 600 : 2,000 : 150mg
LY, =T AR, () BARESEREE) A TR
L, 1M DICTRIFERE L, ML E L. xtRE
LT, B TEREREL, 14FHII201442A10H, 2



BRI ARG B FE

HEHIZ201542 A 12010, BEREIC2RHERE L7, &
AWTEINRE S, BITHIINEES CiTo7z. 14
HIX20144H 13H, 2% HIX2015F4A9HZ, B
&M, #A#90cm, #HDIEE15cm « HEED
IE25cm DI 2 I, @SB (O-1X0 <A, (KR
AR 2 M\ C, bemE TR LTV 5
FEMELRND, BES5emTEM L. ZORE,
ARECOFMEEIL, BAD X T220 - m?2, 1EITH
X C448k - m2Th - 7=, Tl bkl (Eahitge
FBIRFERLE, 78U 7L F¥599, KVME (B ) %
Hvy, BRI, 2EEEE S L T20144 1IN : P2
O5: KeO = 3.0: 1.1 : 1.1kg-a!, 20154 %N : P20s
:KeO = 2.5:0.9:0.9kg-afiiff L7z, HIAHXDE
AEMEREIL, 20144E135,000m2, 20154£132,000m2 & L
7.

20144E134H 13H1Z, 20154E134A10H 12, &b
WoAFE LT, A5 HEHE, EHXBSIOE
LA, BUFXH»H10EET SR L TRELE. &
DET20141T, AEOHEHMEMELTHE L. &
W% oEFLE LT, B5H21H, 6H19HIZ, FMHX
D3NFTH B LI 10ME R 2 BB L, A3, 1l
FREE, HEMARRIOEXAFHN L. INEFEDT, 20
144E1X7A 25 H, 20154F 17 A1 HIZITVY, FALERX
DOIWFNHImOFFHA TR F 2 ML, AXEL, Hk
W, EMARBIOHELEHEILL. F0%, ¥EhE
2.5~3.5, EH#ENOOR S E60cmIiFHR L, %
OHL FE LA EZHE Lz & & R R,
K OF R AT EEICIE Y, %O |
FRE DR LTz,

w 2

LIRREH & 17O 72 W SR DB WA EE L INEIC R
wE B

MR CHIA B L7210 1ISHIFRX, 11A1HE
X EHHEREOREERALNT, MERSEET
7 (BH4-1-1%, HF4-1-1K) . 10H18HFEMX & 11
A1BE#EREXIT, BATHEE O2H 14 A HFEX & v 12
NEL, EHARKREN-7-. 10 18H#FEHEX L2H14H
BHEXOEMOHOKRE ST 5L, 107188 #%
TRX O HHERHIT3.98 L 2 14 HEREIXD1.TH X v 2.2
¥%<, 10H 18X D ¥ EI32.9g& 24 14H
BHEXD0.7gk W 22eEN-7-. £z, 11H1HEE
DIRRX L2ARR Z LR35 &, MIEFIX1IARK 233,38
LR D3I LV 0.28£ <, #i LHEITIARKD2.
6g L 2ARXM1.5gk Y 1.1gHE <, HEMRITIAKI 4.4
mm & 2K KX P3.3mm & Y 1. 1mmKpr- 7.
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o

TEAE O HIEROBINE, 5H19H £ TiE, 00
Ihofeh, TOKIZ, EFREMLE (5F4-1-2
X) . i EEEOSINE, 6H150 £ T/HEN-TN,
FRLI, Acin L. Bk, 54190
ECEW LR, Z0%IE, ElRMELRE. £,
IRK E2RKDAEF Z KT 5 &, B THE, 1KRK
LOARRITRIEICHER L7=23, HEER L # B E T,
EBENELIC DN, 1TRK EQRKDENIENY, TH2
60 Tl, IARKOHIERITI3. 1M L 2R K D11.9% &
D1.28k% <, IRKOH EHHEIX313gE 2R K D216
gD145% Th > 7=.

7H26H O EEEIZ10H 18 HiFFE + 1A X A3314g,
11A1HEME+ 1IARK A 813g L RFEEICHE B ELS, KW
TI11H1HERE+2ARX23216g, 2A 14 HERHE +248X
28177g, 3HTHHER +2ARKN3153g L ik bR -7
(54-1-258) . FOLUZE, HEMNREVWKIZE RV HEN
DRDBNTN, KbEWI0H 18 B K+ 1AKX 1394
emiZxt UC, e bE V3 A 7 HFERE+ 2R X 2388cm & %
DFEIT6emIEE L /NS o T2, TH26 B IZILHEN /I HE
THo=0E, ERAMENTWZ10H 18 HFERE + 1K
KETLALTHFERE+1IARX CTH-7-. 107 18HIFRE+1
AR OFRSL O FEEIT188g L 11 1 HIFRE + 14
KD178g Lk W EL, [X&H10H 18 H#FFE+ 1ARX 2334
Tkg-alL 11 A 1HFRE +1AK D312kg-alL v @
BRI ThoTo. £z, HBREVHKO2LOEIE L
OH18H#EFE+ 1ARX2365% £ 11H 1 H#EFE+ 1RKX D
46% LV moT-. SHITHICIE, 11A1H R +24K
X, 2H 14+ 2K KIS L O8BA THHER + 2K X T
INHERFRE Ch o 7. PHRZOM EEEIX1I1A 1A
fE+2ARX3168g L ik bHEL, 2H 14 A FEFE+2KX 1
135g, SATHEEM+2ARXN129gL /hSrolz. ILE
H11H 1 A#ERE +2AK 23600kg-al ik biEm<, 241
A AFERE+ 2K 28 512kg 2, 3H 7HIERE +2AX V4
T6kg-alL Ko7z,

2. A F RIS X 2TH &0 EE OB T o FEaER
B (RER2)

2014 O ERIHN I3 1T 2 B4 X O HEEE 34,31
LIETTEROL8K L V2.5 <, M LEEIX3.0gk
EITHXD0.5gX V6.0fEEN-72. Fio, HEMRILS.
Omm & IEfTH X D2.5mm & 0 2.0/ K<, B#1327.3
AREIEITH X D10.54 XV 2.6/%% -7 (H4-1-3%,
#4-1-3[%, H4-1-4K) . 2015EDBMA KX O D4
BII204FOMAH K LEFAETH T,
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2) EAERDEF LI
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TEAER DR, HEMRB X OELII5A21H~6H
198 £ TOEMBKRE o720, 64198 ~7TH FTHAE
TOHIMILRMEIE TH - 7= (54-1-54, 5H54-1-6[X)) .
—J5, M EERE IS H21H ~6 A 19 OEMME L V6A1
9A~TH TRAIDOHMENKE ol BAHXOALE
¥, i EEER K OMERAE, BT X & D K& HE
BL, £FNET O, TOENPKE L R DHMHEN
P BT, 20144F L 20154E DM HEE, HEEER X
OHLZ T 5 &, 64190 % TId20144, 20154
ELRESICHER L2, TH TRIOH EME, ZEMER
BLOELIE, 2014FEDFNB20156- L 0 KE Dol
TA TAOM B E TR % &, 2015F OB H X3
00g & 20144E DA T X D369gD81% TH Y, 2015
FEDOEITE X A3140g & 20144E DB T X 0230gD61
% TdHol=.

ENE S ~INHEE T (4H2A~THBY-H) DR
IEBIE, 20144E2316.9C, 20154E4316.9C & [F% T, 2
0144F, 20154 & L AED15.8C LV EhoT- (FF4-
1-7K) . EREG A~ E TOMOFBKERE, FEHDF
¥JC, 20144E2321.8mm & EED19.0mm & Y Lo
7273, 201581312.3mm & AR L D Do 72, KRS,
2015 FE D6 H 1) ~TH 4R OB OREKEIZ D7 <,
FAOFLET59Imm &, FAED20.9mmD28.2% T, 2
014%36.8mm M 16.0% TH > 7=.

20144F-DTH25H Tld, AWM XOH FfEN21
4g, INEH449kg-a’l, 2LIRMOEIE1393% C, MR
X o7e (B4-1-4%) . —F, BITE XK OH T
HF1125g, INEA499kg-a’l, 2L DEE133% TM
HEEDOEIER40% T - 7=, 201541320144 L W 4 H
FWTH2IRICINERAEZITo 72 (5B4-1-8X) . WA
WX O I EIX176g L 20144E DORIA T X X 0 1)
o708, INEHN369kg-ald: HAZD300kg-al% LAl->
2. —J5, EITERKIIERAARTHo72 2 &b
HEIZITEL R T2,

F R

LEINEE =D 22 G L@ S 5 Eic & 2
2 L0

R CIE, 19965 HEFEMKE F i & 1 5 Bl
WA EDETERBEASH, BUETIE, Z0F
B -BHERN TR L 2> TWD (FKH IR EAOKEESS,
2007) . ABFIETIE, H1~3ETHIE I N FEE4E
MR EE IO L, BIR e =1y 22 fEH L,

TH &0 ARERTIAN 7SR O B i S A T L7

AR X D10 H 18 AR+ 1IARK O i o4

FERHUZI T 2 X FOMINE =T 2 TORELE
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HIC KD HE &0 HIHTBT 20178

B, H EHEN2.9g, FEHEA4.6mmIs L OHRILH
25cm ThHh o7, TOWHDKE XL, HFHIET, B
U—F 1 CHEAMEREW B Lz, SR ERE T —
H10H 15 IZHEREL, 128X/ ML —D1/R%E7=D
M E1IROMAA DY TERN Lizmot FHE13.5
g, FEHEES8.1mmE L OV E N 44em & LB L T/ E 0o
7o RS O 2 BT 264MH &, 128X L R L —
LB ENENZ LD, ERREE S DR,
BOIHORBRENKEL, HANSHholzB XD
ni-. 77, E1ETIE, BEALRL—THEELEEHD
FEMMAEEZ D BT, EETOEURM LD TZDIZIT 5
WA XX OAEFTEMGIT 5 & &b, E¥ETT
DOEERIZORNDHZ b, HELFERTHZ L OHE
SRR L2, ARBFZETIE, #lmE E o s O iR
FIZRWNTS, 10718 AR+ 1IAKX, WONC11A1
AR+ 1IARKX & 2ARKIE, BIERRETHY, ERAM
DOEWVEENARE CTH o7z,

1018 HFEHE+1AKKIZ, BV FL—BHICLSE
(TATAR) 0 REBEONHREH LV I0HREEND
2, TH26HIZIZINETX 72 Lnh, HITO8A LY
ERL LV 20 AR, IHEMA A Rt (b2 Z &L 3 /BT
HBHEEZLNT. 1MAIRBHRE+IAK L 2RKRK DR
RTREND LBV, EhbEE ORI 5em D IARRK T,
FRRI2.5ecmD2AR K L 0, R XD JRR BT LI S
, B COEBILEMSE ORMEE DR BE R %
iz, 9€->T, 10718 AFHFRE+IAX TIE, EMERFD
BHARELFL—BE LV NENoT2b 00, THHO
BEEI236em & L b L—FH & FRE OFHEE TH
STeZ e n, EMBEOERMMEES L, TH26HO
BYINHEZ SR ol B2 bz, £, 204EI
Dl rBIMERBRTH, BAHX (104 TR+ 1
B VEREOIAR) T, THEVRFEFEES Nz, ko Z
Eb, 10AMAICEREL, 1RYU- W EE1IATE
W LIcH 248 PRICEM T 2 &, #EERFEEE CTH

THNLDOINERFRETH D Z ENHLMNE o Tz,
20144 & 2015512 it L 7= B FZRERBR I BV ¢,
WL H6H19H £ TOAFIXRETH 22, 2015
FIL20144F & b U CUNHERF O M1 I EE S <, &
DMRD o To. TERER D O UHE £ T O FEH R IZ20144
L2015 £ $16.9C LRI TH o7, iz, HHIIKRR]
1%, AEBH RN E o 122015805 ) DO 44 T34.0h
L, ABFBOKRE - 722014FED32.9h L ) L0 E N
Stz =77, BAKRIE, 20154 ¥HDFHT12.3m
m & 20145 021.8mmD56.4% 72~ 7=. H#t-> 7T, 2014
4 L 20154 DULFERF (1 EERE 72 & OB ITENH
SN E LT, BKEOEWREZ b, FRZ,
67 1 ~TH LMD DMK EE, 2015803/ 0
T T5.9mm &, 20144E0036.8mm D H9°5316.0% T
bol-. T, TAH THOBMAERX (1704720 i1
&) CEITEX (LY 0BRE2AR) oYz o



BRI AR B FE L

H S E A T 5 &, A X TIE2015FE 0 H B
H13300g & 20144ED369gD81% TH B DITKT L, 18
ATHI X TIX20154F 0O H - ERH13140g & 201440 230g
DB1%TH Y, EBITEROFTN, AR X X0 -4
BOWDENREL, BKRKEORELM ZIT R
Lo, AXOBBTOERNBRRET D L, HAFIC
MERRAR R T 5 7201217 9 L3 EE ORI

#5755 (2019)

THRIND. KFROER G, A KA, 18T
B LD, BAKBEORBIC L DH -EHEDHD B2
EZIFIZ N EMnD, BIAFNICROBIEEL B
HIDOMERANBIZFE S WHEBI DOBNIZ IS TE D 2 L
DEZ DN, THET, HWEEE & THIKS 2
Ao TCRXOEBFTICRITTHELZRG L2 #E 134
HIEBRNZENG, ZOEICHOWTIE, 4%, &b

PN R, 2014) , ZORE, HITEWHICLDE ICRET2LERHD EELLND.
RICIT AR & 9 28 A ICUUE T & A W I A AE FE B,
SEA-1-13R BRI & 170 D RO DS EREI OB LI R (201144 19 F)
AR X I RERE e oL
BRER 1720
I ) (8/#K) (mm) (cm)
104 18H 1 3.9 &4 29 a 4.6 a 25 ab
1 3.3 b 2.6 a 4.4 a 28 a
1ALA
2 3.1 ¢ 1.5 b 3.3 b 24 be
2H14H 2 1.7 d 0.7 ¢ 2.5 ¢ 22 ¢
3HTH 2 1.2 e 0.3 ¢ 2.0 d 19 d

10 cm

ok ik

RS 2R PES
104188 || 11A1A || 11A18 || 2A148 || 3H7A
15 1 o g e : e 100 T
I N Hr 300 F I
% 12 —=—2KTH © i 80 -
= e
% 9 *% il i 60 |
& 200
) 6 * (g #F) * % (em) 40 | "
* 3k 100 -
3 s 20
* %k
0 1 | 1 J 0 & 1 J 0 1 | 1 J
4/19 5/196/15 7/26 4/19 5/196/15 7/26 4/19 5/196/15 7/26
WAEHRC A H)
FA-1-2E 1704572 0 BROE W ERES OEBICRIT T2 (20114E, 1181 HEEEX)
TR & LT 1% KN, HIS%KETHEEZDH Y RE, n=20)
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AKE . FEAHICEBIT B REOENEE =T R TOMAE NI LB E L0 #HE M 5BrsE

FA-1-2F%  FEREW & 17047 0 MR OB SINERIOAE L INEIZ T T8 (20114F)

Wi PABRX AL B HH L s

R 170472 MbkEE EL Mo bfgE MUE 2L L OMS 4t
BB @ em @) (kgea) (%)
104 18H 1 314 94 a 188 a 347 65 35 0

1 313 a 93 a 178 a 312 46 49 0 0 5
TH26H HATH 2 216 b 91 ab - - - - - - -
2H14H 2 177 ¢ 90 b - - - - - - -
3SHTH 2 153 ¢ 88 b - - - - - = =
11A1H 2 261 a 92 a 158 a 600 187 8 0 0
8H17TH 2H14H 2 216 b 88 b 135 b 512 3 76 18 3 0
3HTH 2 202 b 88 b 129 b 476 3 61 26 8 2
97150 3HTH 2 269 92 160 591 8 8 3 0 0

FEH2.5~3.58, FI60 cmIZFHY
2L, L, M, Si%, FALENasdigot FEE180 gbl I+, 120 gbh 1180 g, 80 gbA 1120 gA<ims, 80 gA<im, #MIHA&sk
SR A LD B ST RN I35 % K YE TAEFEDY (TukeylR)

FA-1-3F% EFRETESIC L DTH &0 R OBM COEREBRIZ T D e O H
ABRGE AR RBRX HEES RSN M BEE SEREE =L R¥

9] Ko (@)  (mm) (cm) ()

A 4.3 2.3 3.0 5.0 23 27.3
2014 44 13H .
BT 1.8 1.8 0.5 2.5 14 10.5
i E” ok kok ok ok sk *k
A - 2.1 3.2 5.0 23 -
2015 4/110H ,fi
BT - 1.3 0.4 2.2 17 -
thiE - $ok sk ok ok -

2k 31 % /K YECH EZEHY (n=10)

FA-1-AR]  HHEEEEC I A ERTEE (20144E4H 13 H)

BT

S
A

F4-1-3" ERHOAT (20144F4H13H)
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9 - —o—2014-HEA N 400 A
e 20154
£ —o— 201411 T H
i 6 --w- 2015-1HFTIE 300
200
(1) L
3 A (g/#F)
100
S S — 0
5/21  6/19  7/21-25 5/21  6/19  T7/21-25
27
3
LUETIE
&
(mm)
9 -
. . L 0 4
5/21  6/19  7/21-25 5/21  6/19  7/21-25
(H/H)

FA-1-5R ERSETE I IC L ATH £ EEE 0BT O IR 1T A B OA BFRGR
DT — R HEHFE A T
201U4EDEFTHERITTH25H, 2016EDEHTHEHIZTH21H

10 cm

FA-1-6 EEHROET (20144F5H21H)

25 7 150 7

W) W Oy
2014 21.8mm ) H 2014 32.9h/2%)
20 7 [ 2015 12.3mm,/ -4 2015 34.0h/ {4
1R 19.0mm, ey i T 29.9h,4)
7k 100

=

%
10 1 ,ﬁ;ﬁﬁaﬁmqﬁo%
2014 16.9 i
y 2015 16.9°C (mm) 50
5 1 AR 15.8C
0 0

23456/123456/123456{12345 23456/123456[123456|12345

45 5 641 H 47 | 5K 617 | T4

CRA)

FA-1-TR B COFFERICISIT 5 B OKGE
KAERRROT A F AT =2 % Az, FEERIRIER Z L 0V, Fokie BREREIREFEZE 0
BEART, 20144E006 A 503K
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P NE FEm

BIFAXXOEMEE =LY A TOMABTEIC

LD HE LD BT D%

Fh-1-4F%k  EBHREE WIS K D7TH &0 HEEOBH COIEEABRIZI T DIHEROAES & IUE

ABRE FRAER BB Im%7oh AR I BRI
INEAS WEE M bBEE 2 L M
(R) (em)  (g/BFK)  (kgea) (%)
%4—!‘
2014 75 25H ﬁgﬁlfi 18.9 26 214 449 93 7 0
BT 35.9 26 125 499 3 57 40
R " ns ok * - - -
%4—!‘
2015 7H21H tg;iff 18.9 25 176 369 33 67 0
BT 36.9 19 - - - - -
tHRE ok _ _ - _

HEH0.5~3.58, FZ60cmIZFHRL

L, L, MiZ, FHENFRso i FEE180 gbl b, 120 gbl 180 g, 80 gbL 120 g

k2 1%, *

K I6%KUETHEAEDY, nslFHEALL (h=3)

%F4-1-8

28 EREEOIRY UK EEERDOERE
BEASLEE, HARE, ERRINES S VIE

ITRIZTEE

L

il

EHHTHHHHEEOEITO8H &0 EE, 2A E
ANEFERCE (LR, 1999) 1Z1R% 720 QkifEH L,
=Ny A THNRE R %, 4AHRAICEML, 8AH
~THNSINET S, UL, 2o, Bk
MNH3HA EANIIINENSLETH Y, IR O -
ToN T A PRl 2 O R [E B T ek oA EE 1T D AT
TENTERVEESARH D, Fo, —AIC8HIC
NS DIERICIX, T~8AMN®IRLERY, XXDOEF
IR L &N 515~20°C (Brewster, 2008 ; s, 19
96) % LRI Z &6, FEHIMOIERNRE L 70D (B
R-TEEE, 2001 ; (LR, 2014a) . BKHRTH, TR
FXOEMTH DIAD & 7= A D R 20~255 DR
FEFRET, 8H L12H THUKAIOEIA & T 5 &,
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HHESFE OIHER DOAEE (2016457 H21 H)

MR KL, EROKREWVILEMKIT, 12 5326%I12
KLT, 8ATIHI0% &KL, Hilc, HEMEIML,

HEO/NSWOMEMKIL, 12A2314%Zxf LT, 8AT
1220% & @V, Nz T, HAICLERR AR 2 MR
B1-0I4T 5 L HEEEE, ERHOERKORE IS
CTITo 2 D (R, 2014) , RXOEF I EIE
T2%E, LHEEEXOREINERL, ZoMR, BiE
LT H8AICUETE RWERIA, AFEBY CHUL S
5. 612, 8H OHUEHIOHANZJADH X 7= AfHD
K20~ 254 DR FE FAE TR &, 21K 0O HLAfh
1249.6M L LA D36.4M L 0 & <, MEKD21.7M &
SHI#D13.2M £ 0 2.3~3.8fFH @\, D=8, FKH
RN OAEFEBRE 51X, 8H &0 ERICE VT, MK
UTOEIEGRD72<, 2L OFRIG % 5 5 3IE AN
BROENTWD., FI~3ETIL, ENEE =11
ANZEBNTYH, 10H E~Hficter b —IZ8REL,
BUEOAA R RICERT D ETHMDIECTE D 2 L

WL L. ZoOFEETE, B b —2FHL
TABZIHIT DRI ENERECEX /22 LTz
T, IRE7-0 OBEE 2R IRIZHESG T2 L TK



BRI AR B FE L

W OB FRE & 72 0 iR OFMEHEE IR T T 5 2
EnD, M TOEFEMEES, WS- OFRR
%o FEE FIRE) NELS 2V, EiioE 2L
e DEIE BN L 7=

ARFFETIE, HI~3ETTANLDINHEZATREL L
EFREE, FAXOHEETA AV BTV 2 AL
TOBWITISAL, LRG0 O EEITO2ARLY
Diad LCHMEES FIF5Z L T(20~30 m?),
SA LV HBLITBWTREWHRKBO X XIS S 2
EEREME L. F£7, EFREEICOWTE, EIT
DOFAEFEE (408k - m2) ZAEE LI MR R T o
TWDIENnD, RPEOLI ICHMEEEZKT S
7e%t, RS20 ORESGENELLTnD Z &%
EETIOIMNERDD. MAT, FHEBEEOEITED,
HBEIEVRALND I ENEZ LS. LavL,
INET, XX TIHERMINE & e E & 2 HAE
D THRF LiciE 3 b 72, ThbEHREEOHE
2 TRyt S O N oY A AR

T, AWFETIE, @A AW, SR Y
ST ATOBMABEICLD8A L0 EEEOMNIC
T C, RS O 1Y 72 v BRE & ERE O B
JEZEDENDSAE, FARTRE, ®ERWINER L O E
WCRIE TR R L.

MHEBLUHE
AHIFZEIIRK B RSB  C 920 L 7. (R 5 13,

AARICRIE (YA ) ZRIEL, 5 A 7135
SIEHELEER 7 £Th%. BRMEITER v —

'L L7z, 20184F11H1HIC, EERE (Fo—r Ry
~CP303, (#k) HAEIZEEYE) % B L 7230cmx60

ecmD KX SIOWEBICEZEHETEE T (N : P05 : Ko
0O = 600: 7,000 : 150mg-LY) ZF ML, #fEL T
DRIG DL G T2 0 ORIEEH 20, 261 & SRIDAZHE L
WBRLE 72D OB ARE L TR L. MFEET
120.02mm/EDFEHDOAFLARY =F L o 7 4 L A THE
BL, IRV E TN ORIEN25CLL L, Th
DIBEIT15°CLL O IZ G AT - 7-. BT OE =L
NI AN OEIRIE T T5.2°C, S T85.4C, HIKT
15 CThoTe (AT AHIEROH F150cm DAL {E %
T—ruaH—EHAWCEHED) . 12H1081Z, #FEL T
WDRRRI O 1/CY 72 D BB IAR, IR E2RDAZHR &
V2R E 72D L OIZHEBIWT, ENEFNIAKX, 1.5K
KB ILU2AXE Lz (5F4-2-1K) . 72=E, 1L.BAXE
WL LTV AME D27UT 6 L TOMEBNIARTH Y

IRYEZVICHET D 1AL RD 2 D, HBRK
£ E1SARRE Lz, £72, LEAKIZOWTIE, 1AL
RZZNENHEL, RBRXLZZENENL5ER—1
X, 15A—2K & Liz. BT OEEMRE O LoD
HIRIL T TT.7C, &/ T27.2°C, HIKT0.9CTH
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ol (AT AR RIROFAEHE O L2 b HEUF 2emd
MEZT—%uH—%HAVCEHED . BEITEE (N
:P205: KoO = 10: 4:8) Z50fFIZHINL, 20144
2A21A, 8H13AB X V4HA3AICEF (30cmx60cm)
1B 72 0 500mLE M L7=. 4H 15 I2#A#1100cm, 1
DY X 15cm « EEDOIE25cm DR 2 112, i s
(OoiEv < Ay, (BF) BARFZERME) % H\WThem
R CuEEfE L TV MR 2 X L 722 HIE S bem THE
WL7z., ZoRE, KETORMEEIL, 1KX T2
Bk e m?2, 1.5AKXT308 + m?2, 2ARXT408k + m2T
bolo. MR LEIEEE HW, BT E=7 L4,
WY UEAK, WY U A ERKHE R ORI
S&, EPAEN:P0s5: KO = 1.2: 1.6 : 1.2kg-a’l,
BIEZ 457N : P20s5: KeO = 1.7: 0.4 : 1.7kg-a’!
WAL, EEXE L. B0k o okt
X, pH (H20) #%6.9, ®&FEH579mg-100g# 1,
EEFEN36mg-100g L t, FAIFAEEY L (P205) A
23mg-100g 5+, ZHaMEL U v A (K20) 5363mg:
100g ¥zt Cd o 7=, FEAEIX EHERTO4H 10 B IS &M IC
MR L=t —2 VU —HCcliRf L7z, BIEIX5H 16
H, 6450, 64300, TH25ARBL8H18HIZ, 1
EXOEROR S ETENTN0.3, 0.4, 0.4, 0.38
£ 10.3kg-a'%, RFXOUFE (RFE2EA T OK
40emDH5y) W[ChEf L. ZIERITEHE Oy & TH
JERB LB E HIEHEX L D 20% B L, DIEX T
FIREIZ20%AE L 7=, Zh TR OB OEFE Oy
BOEIE L BIEOAFE, ZIEX T8.5kg-al, EAEX
T2.9kg-a B L OWIEX T2.3kg- a1 TH 5. LHFEIT
AECEEIT o 72, D EFREIZTA 20 I2ATY, X
B E S 27emE THEY L2, BRI S E 60 & (3
KHE) L1720 Rk (BkHE) ZHRAGDOETIK
IZDOWT3RE TITV, 1RK E2AKKIIE5m?, 1.54KK
IZ10m2D EFE TIT o 7=, £72, MIRZEZEOF HERZ R
BT DI BB & 1704 72 0 MR A A b
FERXAE—BESENICER L TR, U g
LBV U ADOKEAREIIZIEX, DIEXKE L OEEREX
EHEEER EE & L.

4A16RIZ, EMBIOEET & U CHBER, H EEE,
EERBLOE L 2K LHEX E L3 20OEMND, 1/
W= 0 10fEEFO5E L CHE Lz, ek, HIE
Bdbn b L5 IR OEEE L7z 10fE Rlzo0
T, 7R U2 BB I 3 EIICEE A LT,
ENE%OEFX, 5H15H, 6H4H, 7TH3H, 8H12
H 3 KL U8 A 26 B I &L X 0 10fEARIZ D T HIZESL
A L7z, AR, HERE A Lok &3z
ALERX Y 7= 0 G L7 10f8 R 28R L, M RE0eE, 2
HEBIOESLZFHEI L. 1LEARK TIHRIRY =Y D
BREOAR L 2RIZOWT, ENZEN 10K S L.
I L7z 26 D3~10fERIZ DWW T, 70CT3H M
LR L C, MfeR O R L Lie. o



ENES

AEN530mgEFEL, C/Na—x—TEREHE
ZRIEL, S0 0ERRNEFFEH L. 5A1
3H, 7TH14H, 8H3HI LUV8H 18H DF146IRFIZ,
BB XOFEF L TV DR F & RxFoFMIc, Lmn»
510cm, 20cm, 40cm, 60cm, 80cm® & & Cffi 54
HAFEMEZ 4 v (K7 M) —TY-1W, ()
KA —7 v Fv) ZAEICHE L (F4-2-2)
7H MBS LIz OB GEIE &/ N ERE (D-Me
ter RYO-470 , (#) KA —7 v F=A) THIE
Liz. Z0t%, BEMORERNS, EELETEEH
L, JBRIOHRE L Uiz, MxmBEE, &KX
I A BONBEOEIG L LI-. 8B, 1.5
AREIZOWTIE, FLICHE LT D RFITx LT,
1704 72 0 RS E AN IR DL S & 2RDGA D27
FHCOWTHBREZJIE L, TOFEWEE Av-.
ML, SH6H 821 ICHEAEX DA MLELX /) 52
EERZEREL, EEZ & IS % 5 X 10em O fE T
G L7z Ic Lo5 L, TOmEE A vF (V70
0 PHOTO, &A a—=7YV > (¥k) ) THVIAZ,
fEhry 7 b (WIN RHIZO, REGENT INSTRUME
NTS INC.) THMH L. IN&EFAEL, s8AFAD8AL
2H L 8A THAIDS8H 26 H D2ETTV, AFRANKD -
- BB X O 1OEARIC DN T, B A 2.5~3.50, %
NS DR S %60cmIZ TR U TR E 2 FHI L7, IX
BRI ERIT, AR O F R YE T Y
PEV, FREENDEIH L. IR D in %
IR, & LB I AL AR CHiE S 7= 225 & (LA
T, MEIEEFEE LI ST 5, SR, EERXER
FOD R OZNENDOERWINEN S BERX OE
BRI EEZ LW (LU, MIEZE R &b
F) OBIGTHHLE.

5cm
“—

e IR

IARX XK
o HRE AR

LOARKX soee

2R X XXX
FA-2-1 10472 D R ORBR X O (Efi%)

LERRKIZOWTIE, IRE2RZZENEN
FEL, THENLSA—IRKE1.5A—2K
L.

FHHIZEB T 5RO E =/ T 2 TOBAF
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B XD E L0 BT D5

F4-2-2

SR RERE Y 4 VAL DH
EOHIE (5H25H)

LAEANE & = 225 L@ RRE A M Ic L5
8H &0 HEDEMME

TEREHI O HEES, R L OERZRITIARX T,
ENEN3.IM, 2.6gHB L V4.5mmEfich KE <, KW
TLAAR—1XT, ZNEI3.08, 2.4gF L U3.9mm,
1L5AR 2K T, TNEN2.9%, 1.9g8 L 1V3.6mm &JIH
ICKkEL, 2RK T, EhENn2.86, 1.5g3 L0V8.
3mm & i b/ SUVEBDSFRD B, B RO FAEE
PEVELXIE CESRE LS & eolz (B4-2-1
#) . oL, BE, 1.5RAKT30~33ecmE £<, 1
AK L 2ARK TIE26~27cm & FFREICHE S, B E
L ORI CTH 7o, HIE T, 128F 72132
00RE/L N L —Z W, 1148 IR L1047
DRRELE IR L 2R CH W L2 O EMIFO M,
R E, BEEAR L OEE, EhEh2.9~3.21%, 2.
2~4.2g, 4.1~55mm¥ L UW28~31lcmTH-7=. =
D DR E & & ARBFSE TR Z 7RI A 264 0
FREOHMORE I AT DL, KFRTHW MW
DEBRRLR/NE o203, B TH DEMEEETH
FERAMORNEH B AEETH 7.

2. EHFFEALE L 170S 72 0 R OE W AEE, Fx
BLOERRINEI LT TR

TEMTR O HBESL, Hh YRR, EEAE LU,
RN & 1S 7 0 B O ER ORI AAEH 23
BOOLNRNoT- (4-2-3() . EAE% O HERT,
WTFROAERK &, 8H12~26 B 12 ) To0kRE
LR DRI D o727y, AekEEHA R D8H 26 H £ T
Were HEAN U7z, HEERO I S0 R o 528 3
FLEBLTROLNT, 8A26H DHEELKITWTHhD
MR REX THI6MRE L FETho7z. LovL, 1R
7= DR OFBIIHEEZ LB L RO L, 8H26
AOHEZITIARX TIT.3 M Lk b %<, RO TLEAR
—1X L 15K —2K T15.9~16.5/ & %<, 2ARK TI



BRI AR B FE L

1558 L ik b 7o to. MBS ERE, WA
X&bH, 5HIBH~6H4A OEMT/ NI o723, 6
H4B~8A12H OEIMIKE -T2, LinL, 8H12
~26H TiE, # EEEOHEMIIER Lz, H LEBEIC
i, AB®RFO6H4A L THSHICEHRIBREOHLEN
WO LI, 6A4H TIHZIEXMR25g L DIEX D21k Y
#E<, TH3SH TIEZIEXA166g L DX D147gL Y
FEhotz. LavL, 8H12H LAMEIZ % Hufr o> g
DO LT, M EFHEIZOTNORREX & b R%E
Thotz. —F, 1N 0O ET I 28 L
TERD L, INEOSH12H O EEE CLEd 2
EIARXT389gL ik b E, IRV TLEAR—1X T298g,
15K —2KT274g L IAIZE <, 2ARK TiE250gs & b
Binodz. BEWMEIL, WTNOLIEXES, 6H4H~
TH3R £ TOHIMTIKREN-72, TH3A~8H12H
OHENMTFEIE & 720, 8H12~26H OEENNILER L7z,
WEEZITIE, 6H4B L THA3BICEEILEDOFLENR
HHN, 6H4H TIEZIEX2310.8mm & D EX D10.1
mmE Y K<, TH3H CTIZZEX2319.1mm & D EX
D18.4mm & Y Kh-o7=. LasL, 8H12A LIRITZES
SEIE SO FERRO b T, BRIV TR E
RKEbESEThHo. —F, 104720 R OFEIT
WM ZE L RO L, SHI12A DEHZTHERT S
E1IARXT25.3mm e i b K<, KOTLEA—1X T2
1.7mm, 1.548—2K T21.0mm & JEIZAL, 2RX T
20.0mm & B2 LI, WTNOAEK L
H, 5A1BH~8A12HE CTHE L7272, 8H12~26H
OMEIFER Lz, BE0CiE, 6140 L7TH3AICESR
MR8 0 FENFER b1, 6H4H CTIXZIEX2348cm
DX D46em & Y FE<, TH3H TIXZIEX A 79cm
LR DT6emE W Edvotz. LirL, 8H12A LI
EFRMEEORENRD SNT, BEXITWFROE
JEEE RS THoTz. —F, 1RYSZ Y R
A LB LT EOBMEZ RIS, LHEXHIZK
T AELOET, # EESCERR AN AL
B LTS o7z,

FIRTRREE (I, WIMZ2 LB LT, ERMIERE L 1R
W72 0 MR O ER ORISR EAERRRD HbRio i
(54-2-4X) . MR RIT T ER MR RO P2
Wl Z LB LTRO LN o720, 14720 ki
DFENI5H23~30H ClXE £ 10cm, TH7~14H Tl
5 X10cm & 20cm, 8H3~10H & 8H 18~25H TILH
20, 40, 60cm TiRH HAL, 1TARKOFEXHREN2A4
KX V5~9%mA o7, BEHEXIZIIT 2 HEmEIL, M
AEd, BRBICBVWTIAR KB RKEL, RWTLS
ARBKEL, 2RRB’ b/ SVHAITh o7z (54
-2-5[) . MEmEE IAX LT 5L, 8A6H Tl
LAARKIFIAX D82%, 2ARKIFIARDT3% TH Y,
8H12A TIXLAARXITIIARK D80%, 2ARKIZIARK D6
2% Tohotz. LA L, SO RIEERTIC S
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HLHEEIE, 8H6H TIXIARK, 1.56AKE LU2AKKX
& $H10~20em323~24% L b E <, WWT20~30
em»322%, 30~40cm7319~20% DJEIZE <, 8H21
H CI320~80cm2322~23% & fix & iF <, UNT30~4
0cmA320~22%, 10~20cm2319~20%DIEIZE <, 1
FM T DB OENZ L S TR REA Ch o7z
PUbnksic, EXKoM FEE, #Hkk Lo
LIIAEAE R DX & b LT, AEFEHFHO6H4H~
TA3HIE, PRREHMBT HMEN TH oD, INHE
HO8H12HICIFRIE L e o7, ZHUE, 170472 D kR
BOFBENNERTHLROONE ZEND, EHEMD
BI0 LEMEENETORIRER L 220, ILHEHIC
WIS 72 0 BRETIE U2 AT RIC R TR TH D
EEZ O, —J7, WIS, H REER L OEReE
Wi, HWiIME LB L TI/OCY 72 W BB ENRD &
i, BE O EROSM T, Rl EMR T
52 L CEREMOIMKIMEES N, RS0 ol -
HESMENT D2 B HESNLTVD K - I
4, 1957 5 /RS, 1990 ; F3E5, 1981 ; BFR - 1
¥, 2001 ; L@ - #H, 2004 ; A&, 2008 ; M -
AFE, 2010) . 72, FXOEHMEICE L S E A
A G DETHEA OBRIC OV T, - hE (1976)
TIKFERES BV T, 1B Y720 ot R EITRIRO
ER LU0 b TIREEEAMEVIE ST 5
CLEEHEL WD, 2, S (2004) FRA L
DFEECTIRNT, IR O # EEE ISR SRR L
LHMEEORESEBTICESEET LI L EREL,
HEREPAEBICRIET FERERTHL Z & &HERL
TW5 (i, 2014a) . AUFFETIE, 1RO
FEIF2ARX L0 &<, 1M 7Z 0 OEmEIL1RE 7Y
KRENDINEERE NI EBHALNE o2, fEo
T, RS OBRENDZRVIEE, EERENRIFCHE
HREARKENZ LD, 1SN0 ONERENHEK
L, Hi EESCERREPRE LS Rofc B2z b,
EMBOEREAREERTINEICIT, BRI E
E1RY 7 0 BB OBER ORI BEIER RO bt
Mmole (H4-2-6X) . EMBOEFREHRIL, WIn
DIFX L B 6HARIZ LR/ L7, TH3RIZIHET L,
ZOHITFE UKRMETHRS Lz, BHRRINEDT, W
OMBEEX &4, 5H15H~6H4H OEINI/NS o7
2, 6H4H~8H12BDEIIFKE -7 LiL, 8
H12~26 0 Ti%, ZEHRWINEOEMITFER L7,
EREGHFITT, 6H4H, THIBB X USH26HICE
FHEEOKENRED bN, ERGAHRIT, ZIERD
DIEX LV 0.1~0.3K A > bEoo iz, 19038 72 0 Bk
OFEY, £FRCPLEOSA15H~6H48IZ0T TR
B, 2RKDEREGHENMED-T2bDOD, FiL
FRlX W T OB X & b [FAZEICHER L. ER0IE
12, EFMREORENAZD LN, ZEXKOERE
INEPEAER DB L 0 & O CTHERS LT, — 3,



ENES

1S 7 RO BTN Z LB L CGEO b, £
FRNEITIAR TR HE <, KW TLAAK, 2KX
TR OV RHB L. £12, 8H26H DEHEWIN
#l, ZIEX13558mg & X D498mg & 0 12% % 7>
ST=DIH L, IAK TIE659mg & 2AKK D414mg & ¥
59%% <, 17047 0 BB MLER X C Lufis L 7= 05 23
EHEMIEONIE X THIRT D LV R&ERENEL
7.

PED XSz, EREFELERRINEITZIER R
FEHEX D B & 0 e m < HEE T 2 M A58 b
e, ZRXICBIT2ERZRGERLERRNEDO R F
DI O M EEER OB IZ D223 b 7o 7z
ZORERIE, HF - /NLE (2000a) 23R FOKELE
0EREE T, LA - faL (2007h) R XOE E Y FHkE
T, BREAEEN LFH LERRINENCOEE D0,
I FER] O M BB LA WA RS 5 EHiE L
WAL~ L7 WA - 3L (2007b) BNEHZE
TS MM LEBRRETHD ERBLTWD LI, R
FLZIRER D 1 |55 8 DO BENNZ AR L 7 ZE R ANB R
iR En-sEZ2z 607k,

INET, BFRMEMIE T IHEL DR REORITER
KR TL2~1.4kg * al& HWES L-ULO LTI
AFOAFIZLFZTEROWIEODREMMEN & (H
Hoe /N, 2000a) ASEE EAL, ESRHERE O
o TRFOIEIFLT L HM L2 & (FFE
b, 1967 ; /MR B, 1990 ; /NHERD, 2013) A3
ENTW5S, AESETIE, NEOHEMEHFL TS
JEIZ 72 2 M2 % 5 LR S v TV 5 (i, 2014b)
B, RO MEFR X OEHRWRINED LSy 8 T0.47~
0.53kg +atl S HHESGMETIE, VIERK I £ ESR
ZhiMA L CHOIHEOAEFT OB RIZ RN L2 &
BHLNEZ2D, VL EOEITESTH D Z &M
WHTREINTZ.

IR BRI, MEfEEERINER X O
MR 22 EF 2R & 54-2-2R IR LTz, BHRMEE L1
FY 72 0 R OBEROMICZR EERITRS Hien-o
7o, EHRWINE L fEiEE BRI S, 8A12H, 8H2
6HE L, MERXKILVEZEEZH LXK TEED,
WFHOREERICBWNTH IS0 T, IR T
&b <, WNTLAARTELL, 2RKTIIR AR
VMR TH - 7228, #ilZa (HFE) M7-0 Tl 28RK
ThbZ<, WNTLERKTELL, IRRTHEKLD
TRV T o 7=,

U ED XSz, *F¥0EHFEID & 225 MR % bk
L7zE (RS, 2003 ; MRS, 1997 ; LA - #a50,
2007a, 2007b) L [RIFRIC, AAFRECHMEERKX LY
DX OFN, EFRWINENL L, EFROMIEIZL D
EBFOMRENTEO S, 72, ARRO & 5 IZEm L
TABEX BB W CIEFTICER A DN hoTo 2 &
NhH, FXOEFITHEY KT TERRIEOBMIT

FERHUZI T 2 X FOMINE =T 2 TORELE
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HIC KD HE &0 HIHTBT 20178

MEFX L DIBXOBICH D Z ENRBI NI,
FEARZE SRR AR, W ORRREX THIHER O
EHEPRINZEIZRE DB ODRRBO LN DT b,
S N=BRZENDBROKIEEEL Y, DIEXT
wbmEnole. Eo, IRKIT2ARK & LT, 1k
W OREINERZRRNEITEH OO, TS D
RS D 7202 & O EREFEFHARNMELS, MRS
NIEHREDO ) HRAFITRN INRVERENE o7 &
Ez bz (o T, MREZEFHROBLN LI,
IR TIEH2ARR LY b EROMIEEA IS T2 &7
AHEETH D EHZ 2 b, EFFHEORHWVDIEXICE
WTCh, IRKOMEEEZEFARIIDICEEDLZ L
N ENS. LavL, ZOHICHOWTIE, AHFZET
HIEIOR T Z X TE R Z G, %R
LWEDRDD.

3 EEFMALE & 1/0H 72 D BRI DIE W DRI BT

By 9AR
SRR

TR &N B IXER ML E & 1704 72 B o
HOMZZ EERITRD bed o7 (54-2-3%) .
8H12~26HIZHMIFT T, FTHRELINEOHEIMIZED
niginotz. £72, 8H12H L 8H26H OFHIE & I &
WX EHR L EORENRD 5T, W OREE
KEbRESEThHo. —F, 1S O ET
b, 8H12H OFRREITIIANX T209~220g & fix
HE<, RWTLARX TI6T~170gs HL, 2RX T
1£151~160g & & bIRVMEAM TH > 7. 8A12H D2L
R OEIAIZIARKX T88~96% & F <, IRV TLEARK
T25~40% & &<, 2RKX T4~21% L IRV MER TH -
7o. 8A12H OUNLEE, FAHEE O @O 2R K T603~6
41kg-attHbm<, KWTLAARX T500~510kg a
1L &<, IARK TIE418~440kg-a™ & fix bRV MEA T
HoT.

SHEVHEETIE, SRICEVRAXOEBTRRRE L
B Enn (BFR-FEEE, 2001 ; [LIE, 2014a) , H
o S 2L DEIG A L, Bl D2 WML D
HEBNEMT 5. Fo, EHHOEROBREIZR LT
179 L3 GRM, 2014) 238N, BELT58
AICNHETERWEAND D, AR T, BIEE
WD AEIGH LCEFRREE R T, 1704720 B
EEATO2RNLHO T Z L2 K- T, LA ER
ERB8A L VHEEETH, HEOKRZI WSO XX %
INHET D ENARETH D ENHLNEZRD, FFIZ
IARK CTIHBERABEE RSN, L, IRRKOD
INEE, MHROEE Y FHEOBIETH 5300kg-a
EVEVLOO, 2ARX L L TE9~73% &K\,
727170, AXEHAT 254, 1AY-0 AT
HEEEITHIC 0D LT REETH Y (R &
2014) , HAHOEO2LEME DOEIE A E VI ETH 472



BRI AR B FE L

0 OHFREIXENT HRENHD. £, AR TR
AL DB UTe 5 DAL & i3 5 7o OB 721 i
FOIKEIT 5 BEITIE, FEREMD66% % (58 25 IX
HE, TR L OMRESE RMOKESR RE B RERGHEH,
2009) IZHR BRI ZNE L T 5 LIFEDLL RN &
D, FHRNCHRERE AR T 2 Z L IX B TH D
EEZOND. BT, 1RHEZBEEERS LTl
BEENMEE52 b —2o0@IRETHD, ik
REMNSL LRI L ZHEE L CO D KE RO R X 04
FEICE o T, EERFEATHD EEZ L.
FRELEITIE, 17U T2 D RO B DB RS LT
ZEnh, 1RK, 1L5ARRIE ZU2RX O KIERDA
T—FE7ay L, FWEEE (B -m?) &, Y
720 O ERER (cm? - ) & OBMREHE L (54
2-TH) . FORER, PRI L & A DN
RH B, RS0 o SHE IS X EOMHEMBNED
D, PR LA E L OBMRII T RA TR
AL, IREBLEARX LY, HIEBEOK FIZES L
RKOMEZ RN KR EN T, F7-, FHRE LIS
o R EOBRIZ R TE<HEAL, RMNE
RS 720 O SEmEAEICG U CEAIZENT 5 2
ENFRO BTz ABFETIE, 1LEARDERBOCAR
RLEZE0D, LVERELLSTHITE, EHITH
FEEEZ T OMERDD B2 bz, FlZIX1R
W=D BREE IR, IARB X O2A GERE LTV DHERE
D3RIZHF L TAAR) &35 2 & THAIFBEL 26, TH -
m?2E 720 LERK LD FHMHE S TS5 L IX ke
»HD.

AXOLE, LETEEEZTD

gy

L EO#EHAEIT

575 (2019)

X v, mEIZ100em & BV, —J5, RN 720 IcHE

L7-BREIE, 1AKRKThem, 2AKKXT2.5cm & Wil & kb
BT 2N ern, RXOAEEFE, #E LY BRH

DEEBRR T D BOK - Hedy, 1957) .« 1LRX &2
AKX OB DT T 02.5emTH D2, FREE =R
THDEAUHFED Z &I D. ZOREE, 8H12H D2
L& OEIE1E, 1IAK T88~96% THD DI L, 2
AR TIEA~21% L, FREIOEND, KE S OHHKIC
BB L WD, F2, FFELEFEEITH>ZLET
FERIZPE D BUR % BLEEC X, KRg72 S oSt /EY
X0, HEZRD -GN ARETHD (K - ey,
1957) . 1> T, XA FIINEITOKB TH H28XK T,
BENRD TEWVIREETHE SN WD Z 20 b, K
T XOBMIE, DT D2.5emDORMOE NN EE Z
JbhEBLLNT.

Db X o, BHEMIZET2EMNEDO =11
AEIER LR FO8A &0 5T, @A HE D 1/0Y
T2 A BT O2R B 6T 2 LT, mEHTYH
MO IR BMEE S, HMOmEy, KEWEED
FXEWNHETE D LARENE. 6-T, IR0
DEEST-NTG A B R RWGAETH8HA &0 HIEITH
DHTeZ ENAREL 72D, S 61T, BIERLSSHND
*%@W%%%#f%é’&ﬁ%ﬁéné 7=, &

CITEFRMEEE LY BEERRESRET L L
mw%nt_kﬁ%,j% X, RRE L HEEED
BURAFEMICAAET A28 T, BELTIRARELE
D72 D OFFEEEOHEEN ATREIC /R D & B X b

FA-2-1FR 10U ) BREDSERIAD AR I KIF T8 H16H)

R X HZES B BEHIER B

17CE 720 RS (B0 (g 1) (mm) (cm)
A 514003 2 26+004a 45%0.07a 26+0.28 c
1.54-1 3.0+0.01 a 2.4£0.04 a 3.9+0.01 b 33+0.26 a
1.54%-2 2.91+0.01 a 1.9£0.01 b 3.6%=0.03 bc 30%0.09 b
2K 2.820.04 b 1.5+0.08 b 3.3£0.08 ¢ 271+0.29 ¢

SPEEEARERAE (0=3)

YD NI I % K UECTH EZEDY (TukeyiE)
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ENES

%2 S it A
- 400
E ez 25
15 Tp-jmye y
, b 300 F 0 pe= w20
iy e o %
e £ 5 a
# 9 gzoo 0 Y % . ab
(¥) 6 100 a;) b (mm) ab b
3 (&/£) b 5
0 S IS S N — — N S [ I — —
5/15  7/3  8/26 5/15 7/3  8/26 5/15 7/3  8/26
6/4  8/12 6/4  8/12 6/4  8/12

5/15
6/4

FERHUZB T 2R F OB =N T R TOBELEHICLDE LD FEFCBET 5058

7/3 8/26

8/12

5/157/3 8/26 5/15 7/3  8/26 5/15  7/3  8/26 5/15 7/3  8/26
/ 6/4 /8/12/ 6/4 8/12 / 6/4 / 8/12/ 6/4 8/12
AR (H /1)
fifE#(A)ns ns ns ns ns ns kk ¥k ns ns ns k% *% ns ns ns %% #%k ns ns
BRER(B) s s s ek sk sk sk ek k% sk %% ok Rk sk *k  ns Rk kk ok
AXB ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns
FA-2-3X EHRMEICE S 1 D MBS ER B OB I IE TR
FEARRE (A) IXERRAEREOE, M B) 13172 0 DR, AXBIIEEMLRE S 17047
0RO D2 A E 2T
T H Z LTI %K ETHEREZED Y, nsiTAEZER LErd CoaElEa s
A H Z & DR 5 R SCTRNCIIS Yok ETHEEDH D (Tukeylh)
22 SR Jie I
5H23~30H THT~14H 8H18~25H
100 ) .
A 80 1 f/ﬂ 1
t
m 00 -zt
% 4o ~O-fERE
%) ] — D
0 1 1 1 1 J 1 1 1 1 J 1 1 1 1 ] 1 1 1 1 |
& (em) 10 20 40 60 80 1020 40 60 80 10 20 40 60 80 10 20 40 60 80
1/CH 70 RREL
100 7 7
T_H 80 A b
%
e
EY ]
e
(%) 40 7 il
20 b
0 ] ] 1 1 ] 1 1 1 1 ] 1 1 1 ] ] 1 1 1 1 J
=S (em) 1020 40 60 80 1020 40 60 80 1020 40 60 80 1020 40 60 80
fiEfef(A) ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns
BR¥u(B) sk ns ns % %% ns ns ns ns sk k% k% ns ns * %k % ng
AXB ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns
T4 EFHAEE S 1 7Y T DRSS R | R T3

RS (A) IFERMALEOZE, B B) 1317CH7 0 BREROR,
(U= Caliiilhe S RAT K (o ki

AXBIFZERHMACE L 170Y

A H Z L1631 %, HIB%KETHEED Y, nsiTHEAR Lard QohdEs ot

BS & DRI D ESCFINIIS %K ETHEEZEDH Y (Tukevik)
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HERERBRGCHmE 575 (2019)

8H6H 8H21H

600 - B0~10cm -
0 10~20cm

613 500 - B 20~30cm

7] 2 30~40cm

o 2007 8 40~50cm
300 A 50~60cm
(cm?/#£) B 60~70cm
200 A 8 70~80cm

100 A

A 1.54 YN A 1.54 YN

A2 17%7= ) B SIS ORGSR RS T
S AT R T
PO (1=3)

3 ] lrand
=
z /\ 5600 I
F N R
/én\ 2 ~ a L= . Iﬂ
H . a2 Iz 400
b ab b o
B b b =
17 —o— %I 200
0 ~O-- pEUE
(%) /J;HE (mg,/#k) )
0 i
5/15 7/3 8/26 5/15 7/3 8/26
YR 6/a "% 8712
1M 7= RS
3 -
= E
% % 600
&2 A )
H X 400
R a @ i+
14 a b —.—IZIK
—0-1.54K-1 200
(%) a - 1 5A-2
b ok (mg,/#%) .
0 T 2
5/15 7/3 8/26
6/4 8/12
MWEH (A H)
WEAEE(A) ns %k % ns k% % k% k% ns %
BEER(B) #x %% ns ns ns kk  kk ok ok kk
AXB ns ns ns ns ns ns ns ns ns ns

A6 EHRMICE L 1707 W RBNER S AR L ERPIRI KT TR
MR (A) I XEFREIREOE, HE B) 1T17C47 WO RA, AXBIXESREINE & 17
72 DB ORMIC I T D B 2s
A H Z L1231 %, HISWKETHEED Y, nsiIAEZRER LErd CoohlEs 8ot
T H Z & DI D SCFINI IS %K ETHEZDH Y (Tukeylk)
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KE . EAHICBIT AR FOEINEE = AT A COMABTRICL D E &0 REHCBET 2078

BBA-2-2%%  MACEESRE & 17N T D MBI SHE D 22 SRR T R F R

BRI 84120
o = PN S PAn=
o U EERNE EERRMME RRRRE
(A) (B) (8/H) (kgra) (/B (kgra) (/) (kgead) (%)
IR 0.60 ¥ 1.20 b 037 a 0.73 a 1.56  3.12 23.5 b
EZ 1.5 044 b 1.32 ab 027 b 0.80 ab  1.04 3.12 25.5 ab
2 0.35 b 141 a 0.22 b 0.89 a 0.78  3.12 28.4 a
IR 058 a 1.15 b 034 a 0.69 b 1.30  2.60 26.5 b
FEvE 1.54 043 b 1.28 ab 0.25 b 0.75 ab  0.87 2.60 29.0 ab
oA 0.36 b 1.43 a 0.22 b 0.90 a 0.65  2.60 34.6 a
IR 060 a 1.20 b 037 a 0.74 b 1.04  2.08 35.5 b
LR 1.5A 045 b 135 b 028 b 0.83 ab 0.69 2.08 39.9 ab
2 0.39 b 155 a 0.26 b 1.02 a 0.52  2.08 49.1 a
A 0.23 0.47 - - - - -
a2 1.54 0.17 0.52 - - - - -
2K 0.13 0.53 - - - - -
HEEE (A)Y ns ns ns ns - - *k
%5 (B) ok ok ok % - - %
AXB ns ns ns ns - — ns
BRI SH26H
o = Pl e A 2 =
i 1’;@;” SEWNE  MRERLE R ﬁ;ﬁ%ﬁg
(A) (B) (g 1K) (kg-aﬁl) (g 1K) (kg-aﬁl) (g 1K) (kg-afl) (%)
IR 0.72 a 143 b 042 a 0.84 b 1.74  3.48 24.1 b
E4ls 154 053 b 1.60 ab 0.36 ab 1.08 ab  1.16 3.48 31.1 a
oA 043 b 1.74 a 029 b 1.16 a 0.87  3.48 33.3 a
IR 063 a 1.25 ¢ 0.33 a 0.66 b 1.45  2.90 22.6 b
FEvE 1.54 049 b 148 b 0.32 a 0.97 a 0.97 2.90 33.5 a
oA 041 ¢ 1.63 a 0.26 b 1.05 a 0.73  2.90 36.2 a
1A 063 a 1.27 b 034 a 0.67 b 1.16  2.32 28.9 b
LR 1.5 0.48 ab 1.44 ab 0.31 ab 0.93 a 0.77  2.32 40.0 a
2K 040 b 1.60 a 0.25 b 1.02 a 0.58  2.32 43.8 a
1A 0.30 0.60 - - - - -
MEER 1.54 0.17 0.51 - - - - -
2 0.15 0.58 - - - - -
HapEE (A)"Y ns ns ns ns - - *
%5 (B) ok ok ok ok - - sok
AXB ns ns ns ns - — ns

SR ATAEX « /D ABX O ZHE LD ZE UL ) S BEEE R X O FE R A 725 [ V-

AR Chifins - SR 5

i e = b o Y 1 e =) =D E H

IR L D B D PSRN EE Y% K CHEZEDY (TukeyE)

HEARR: (A) 133 HAC RO, MR (B) 121 /S 7= ORERONE, AX BIZ 2T L 1 7S -0 D[]
ICBITDRAERE T

w31 %, KIF%KETHEZEDY |, nsiTA B2 LT, MERRITRR O (2IThCE )
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IR S 55575 (2019)
FA-2-3FK  FIEEESR R L1 U D BB IR R E TR
AR X aX§72h 8H12H 8H26H

EHEOLETD AK R I BRI R I k)
MR BREK b 2L L M S i EBiEfE 2L L M S

(A) (B) (8/H)  (kg-a') (%) (8/#K)  (kgea) (%)

N 2,000 220+9" a" 440£18 c 96 4 0 0 206*=10a 413*£19b 88 13 0

4! L.5A 3,000 170*=2b 510=6b 40 54 6 0 163=6b 489*19b 18 79 3

24 4,000 151%£5b 603*+20a 4 96 0O O 149t 5b 596*+22a 8 92 0

N 2,000 209+7 a 418*14c 8 13 0 0 203=8a 405*f16b 88 13 0

g LL6A 3,000 167=1b 501=4b 25 75 0 0 154=2b 461+=7b 8 92 0

2K 4,000 160*x4b 641*f16a 21 71 8 0 141=6Db 563*26a 0 88 13

1A 2,000 219*f2a 438%*=4Db 92 8 0 0 203=8a 405x16b 92 8 0

e 1.5A& 3,000 167%=2b 500=5b 29 71 0 O 154=%=11b 462*+34b 15 69 15

2K 4,000 156=*£7b 623*£26a 17 79 4 0 148 7Db 591*x27a 4 83 13
TEE & (A)Y ns ns - - - - ns ns - - - -
et (B) ok ek - - - - ek ok - - - =
AXB ns ns - - - = ns ns - - - -

FEH2.5~3.58, BZ60 cm| T

Y oL, L, M, S, FAVENGRESOM FERELS0 gk I, 120 gbA 180 g, 80 gbL 1120 g, 80 gl
BRI AR (n=3)

VB2 AW ERN I35 % K HE G B 7551 (Tukeyid)
YHERE R (A) 1 X EE R HEAE ORI, A (B) IX17 A7 2, AXBIX
VERZ RS

L1 % KETHEEDY |, nslIA B2 AR QThiE SN, -1/ Lerd

EFRMAELL OB I BT 522,

AKX

250 r 250 -
o/ r=-0.904%* r=0.949k% o
5 . o\ 1.5KK = LA
n}% 200 o Eﬂ 200 | 9 X
il / 2RI i jg': / ‘T’
= / B IAIK
150 | 150 |
=0.181x% - 13.885 421.460 vy =0.249x + 90.256
(g/*ﬁ%) y X o 0.915)( + (g/ﬁi) ol
100 L L L J 100 L ! L )
10 20 30 40 50 200 300 400 500 600
HAEEE B (B » m2) S 7-0 D 5 AT RS (em?~ 1F)

B4-2-TR IHER] (SA12H) (2R DI & HAEE RS L OWRYS 72 0 o SA TR & ORHR
IR, 1.5ARKELUARIZBWT, FhfREROKEZ DT —4% h=9) #7mv hL
7=
rIIFHEREL, #FXI%KHETHE THDH Z L amd
VITE AR~
RALE RO ERE &R~
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ENES

MR TIE, KICRE LZAEREZRETDI L
WEHERFEE o TR, BRI OAFEILKIZHT
THEMBWEAFERL TWD. ZOHT, 2XE, 20
124F- 0 PE HAEA 20{8 1 & 87 32 0 AR IR D 8% FE
ERWEIEEZTRL, KAROEERBRICNE ST L
nTng (BEAKiE, 2013) . KHEICBIT 5 *
VL, A o Al BRSO U A O D L HILZ pE 3
kS &R, 2009) , 20004 LAKEIE, ERESCUL
- SR OAL DI T, 4TI RE & EAREHE R 23 AT B
RYEDZ T2 5 T2 2 & 5, RNEEHS C b EEHI LS 2,
2012E DEMTHFEIT479 hal o> TV 5 (REEH
A, 2013) .

K R3S TlE, 19954EEDN D, SEEREE
LGB L DR (TR, 1999) XS L7z
TESIORGEE, MEIEER X OYRE RBERICBE 42— o
e 4 Ehi L= &R, 2009) . ZOKER, BED,
28 FRI~4H PRNCEERE 21T\, ARBEDS2ACAR L H2E
L7e/NfiZzEMm L, 8HHAI~9H £ CINEST L ZFE
DAERL, 10~12H & CULHET 24 &0 (ERLD e 3T S
niz. L, BNOEMMNLIE, RXOEEELID
WZIERT D702, BAELD BBRWTHNLINET S
B EDFREOBBENRRD LTS,

THI BT B ERNE, BRHcEE i TlE, E
L DFENEMIC L DR E /I 3B CTOE R 21E
FAUT-AERIDS RN LT 2 (B3 X 3698 R, 2010) .
LovL, ZOfERIE, #EMTIE, EELEREICE-
THEBEAMENRLZETHDZ LD, KL L THARNCE
M5, 1999 ; MEREL, 1993) . F7=, HKHETIT,
BEHMNREN LD, EMMHZ4ATRLY R
WHZLIIRMETHD. TIT, FEHES (KES, 20
06) 1%, BT W2 K& LTEMOLIN#EE TO
MM 2T 2720, TIMEOE =110 2 TOKE
SWABFTNIC L DRIHEZRG L, ZO/E, Kb
PEEEZ VT, 10A BRI L, BEHR8.ImmE:
FEOE AR TRNZEMT 2 &, B ORELZMEIL
D0, THTHNOLDINHENFRETH D Z LR LN
Llpod=. LL, ZOFRETIINEN250kg » at
L HAZE L3 5300kg » at (BKHIREMIKEESS, 2014)
WL ehoTe., ZHUE, ERPLHHREICEN T
HHIET, BRPOEEIRY L DBICERAE T 5
WERBEGZ AW LD, EHEBICAER ML,
INHEE TIZH DR RESICAEBTTE RN Z ENE
KEEZBNT.

AWFEIL, ZOX SRR TS, H1IETIE,
THEDHERCMT - REE2BEE T2 HIELLT, &
IO WIR A B CE 2L FL—FMICKEE L, &

FERHUZI T 2 X FOMINE =T 2 TORELE
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HIC KD HE &0 HIHTBT 20178

IR E =y ZETER LTz, BABE TOBE &M
R Uz, SRR O Pk — AR & B o
HR/AU— 0 R 5 A RN E A2 G 528
A, BEH, L L—0RKB LTI YZY 0
M A ALY CER L. TOMKE, 10H18LL
MO CIEREM N R VIE L, BV ML —0HKT
132007 L W 128/XC, 1% 720 OMETIE2A L V1
AT, HOEBMEND Z &, £/, HBEMIIBEF
DAEBIZRLEAT2 EQOERTHY, B HICHEIR
B51E D 7= 14T - 7= 31381328 B IT/EA I 2 A DR
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Reserch of Summer-cropping of Japanese Bunching Onion
(Allium fistulosum L.) Using Overwintering raised seedling

in an Unheated Plastic House in Cold Regions.

Motomu Honjyo

Keyword: Japanese Bunching Onion (Allium fistulosum L.), Summer-cropping, Overwintering raised seedling,
unheated plastic house, cold region, seeding time, harvesting time, July-harvesting, leaf-pruning,

root-pruning, yield, planting rate, nitrogen absorbed amount, chain paper pot, cell tray

Summery

At first, I investigated the effects of the seedling time, cell tray size and number of seedlings per cell on the
growth habits and yield performance of seedlings grown in an unheated plastic house in order to the develop
ment of a summer-cropping type of Japanese bunching onion, suitable for early-harvesting in colder regions. See

dlings of two cultivars were used in this experiment. For both cultivars

Abstract (FF17)

In order to contribute to the development of a summer-cropping type of Japanese bunching onion (Allium fist
ulosum L.) suitable for early-harvesting (July) in colder regions, we investigated the effects of the seeding time
(Sept. 1, Sept. 16, Oct. 1, Oct. 15, and Nov. 4), cell tray size (128- and 200-cell trays), and number of seedlin
gs (one and two seedlings) per cell on the growth habits and yield performance of seedlings grown in an unhe
ated plastic house. Seedlings of two cultivars were used in this experiment: ‘Hanemidori-ipponbuto’ (a late-bolti
ng cultivar) and ‘Natsuougi-power’ (a heat-tolerant cultivar). For both cultivars, seedling development from early

seeding was superior to that from later seeding (after Oct. 1), and development was also more favorable in
seedlings grown in 128- than in 200-cell trays, and also when one seedling was seeded per cell compared to
two seedlings per cell. The results of multivariate regression analysis indicated that the seeding time was the
most influential factor for promoting seedling growth, whereas cutting the leaf blade, which inhibits seedling gro
wth, was the second most influential factor. Therefore, leaf-pruning treatment could induce the slow growth of
seedlings, even for those seeded earlier in the season. A practical evaluation with regard to early-harvesting
was carried out using the following critera: the first priority, no flower bud differentiation on transplanting in th
e absence of leaf-pruning treatment; and the second priority, a leaf sheath diameter of more than 6 mm. As a
result, five practical combinations of seeding time, cell tray size, and number of seedlings per cell were select
ed for ‘Hanemidori-ipponbuto’ [seeding on Oct. 1 in a 128-cell tray with two seedlings per cell (Oct. 1 - 128
-cell tray - two seedlings), Oct. 1 - 200-cell tray - one seedling, Oct. 15 - 128-cell tray - one seedling, Oct.

15 - 128-cell tray - two seedlings, Oct.15 - 200-cell tray - one seedling], whereas three combinations were sele
cted for ‘Natsuougi-power’ (Oct. 15 - 128-cell tray - one seedling, Oct. 15 - 128-cell tray - two seedlings,
Oct. 15 - 200-cell tray - one seedling). Except for one combination (Oct. 15 - 128-cell tray - one seedling of °

Hanemidori-ipponbuto’), all seedlings showed a yield greater than 300kg - a', which was our target yield.

Abstract (55 2 &= — % 1 &)

I investigated the effects of leaf- and root-pruning treatment of cell seedlings at planting time on plant growt
h, nitrogen uptake, harvest time, and yield in Japanese bunching onion (Allium fistulosum L.). Leaf-pruning treat
ment had a negative effect on the number of living leaves and leaf sheath diameter, which were inhibited until

harvest on August 20; however, although the number of roots and root growth were temporarily inhibited, the

growth was equal to that of the control on July 19. Root-pruning treatment negatively affected the number of
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emergent leaves, plant height, number of living leaves, shoot weight, leaf sheath diameter, number of roots, and
growth of roots until harvest on August 20. The total amount of nitrogen uptake was lower in the root-prunin
g treatment than that in the leaf-pruning treatment. Plants of all treatments reached the market standards for hei
ght on July 19, although the target yield of 300kg - a! was reached from the control on July 19, then from the

leaf-pruning treatment on August 5, and from the root-and leaf- pruning treatments on August 20.

Abstract (55 4 & — 5 2 Hio—#)

I aimed to obtain large-sized Japanese bunching onion (Allium fistulosum L.) for August harvesting in cold
regions, which were cultivated using seedlings grown in chain paper pots maintained in an unheated plastic
house. For this, we investigated the effects of nitrogen application and the number of seedlings per cell in the
chain paper pots on the growth, nitrogen uptake, and yield of Japanese bunching onion. Seedlings of Japanese
bunching onion grown in chain paper pots were transplanted in a field, and subjected to three nitrogen applicati
on treatments: control (2.9kg-a’!; the standard application rate of nitrogen fertilizer in Akita Prefecture), heavy
(3.5kg-a’!; 20% greater than the control), and light (2.3kg-a’'; 20% less than the control). The plant growth
(number of emergent leaves, shoot weight, and leaf sheath diameter) under the heavy treatment was temporarily
and slightly superior to both the control and light treatments during the middle-growth stage. However, the diff
erences in plant growth among the treatments were not apparent by the harvest time. Hence, because there was

no significant difference in yield among the treatments, we considered that the amount of nitrogen supplied
under the light treatment was sufficient for plant growth. Different numbers of seedlings per cell (1, 2, and
alternating 1 and 2 [1.5] seedlings) in chain paper pots resulted in differences in growth after planting and yiel
d. With an increase in the number of seedlings per cell (1, 1.5, and 2 seedlings), we noted the increased inhibi
tion of growth after planting, a decrease in the amount of nitrogen uptake per plant, and decrease in the fresh
weight of shoots per plant. In contrast, the yield per area increased, because of an increase in the number of
plants. The shoot weight was negatively correlated with the planting rate (plants-m?), and positively correlated
with the ground area covered by plants (cm?/plant). Thus, we observed a quadratic relation between the shoot

weight and planting rate, and a linear relation between the shoot weight and ground area covered by plants.
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