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F2E MR (CAFRC Spec. Res. Bull.)

Irlr1

=7R> ) (Pyrus pyrifolia (Burm.f.) Nakai) I%, B
e 5 ~ TN M £ THE SN TV A EMBEEZRET S
FRCTH Y, FEFATFEA313,000 ha, [WHER7267,200t (2
MAKPED, 2018) Lo TV, THERIZEIT D =K
SOEPEI, W AMHIAL A3 1,600ha, (L EAY34,400t T,
WL EEFINTH D, B EN TV A LR 527K
251%% 5w, IRWT TEK] 2329%, DHiEl 2313% 0
IEE 72> TWB (TIER, 2012) . ETHRETHS 5K
1%, 19594FIC MRS Gk S, 1970 AR N2 L
7203, BETIEEMI LA ED, TERNOEFES YT
HB0FEAEL LOBOBG N ESREL > TWVD

[=27K ] 1%, BIA30FE A% X 2 & INEIR T/ R
WPEFIT D, 2 2C, WEMEEHER L T RO
—oL LT, S L ABOERMThN TS (BE
1) . TERNOEEMTH 2 F AL T, W&
VBT, BSOS Tl AR & TERE L2 AR PER I 2R D 92% T ih -
7z (Fif&, 2016) .

UL EAL L T2 = A o F v DHIARIE, F3HEL8 R
ERCVMEBNRRRERBZ %L (BH2) , 0O
FIRE L TWRHBROREN DN TN D, WoESR
X, R—FEO M 2 EET D 2 & CRIEOBOAB BNE
k922 Thy, BE KBEDH, 1977) VA (KT
b, 2002) , A FT7 (MR- NI, 1998) , Vo= (f
e AR, 1992) 72 L < ORBITRAENRD LT
5. FORAFRERNE LTI, BT OKBL, 1977) U
A (KITL®, 2002) TIXATER ORICH KT 5 FH AR
ROEBERPET ON, WL ARKOEFTEZAEL TS

=
=

8:57—102 (2018)

A
i

F

ZERELNTAR->TWS. LL, =R FiicBnT
%, BIEOHARTEDREWVSLCHBIE N AT, £
72 % DJRENIZ DWW TERBRANTH 620 L7e i IZ . &
bz, THEERTIT T3k oftuc T8k, T#H&E) B&
W IH&ES&) PNYET LML LTHET NP, Sl
BOAEBNZOMBEFEEZRECE Il SN TN D
TEMB. ZDTEND, WROHEREOFEAT I TER
ENRBH DT EPEREI N TR SN TR,
WSROI AT D6 RIS OV TIE, FrLn 2R
TFszEnFGHTHD (LH, 1991) 23, =K Fv
YOI DR RGN SO WTII S TRV, F72, ¥
A (RILS, 2010) T, WRHBSOME L L&k
PRE A LIRS A, ORI RSB L ISR CAEE SN
LIz OWERH L. IGHEROMEA LY bRk E L
T, IEER RIS LTIGER 7 0 7 7 AAIOREA S, 7
ARG HATEHRES N TS (GEARS, 2002) . L
L, =R TOERERR RN D, IRIIAATH
5.

=R T UNE, WSOHIBIG N AL U 7RV TR [ 1 14F
EWMAREZEMLIEHAE TS, BORE 72 D INEPHEINT 2 F
TICHT~SFE L REHMEZ T L, WOHIRRIZL 2AEFTARAR
NRATDUHEREY TIE S DICERNLE R LD, #
FRCUAE & PRE T 2 ERO—D2IZ/ > T 5. ZofE%
RS 2 72 DITILER LI SR DB PR D AEE A H K
S, WIREERE COMM A MmN L, mELEZRET &
DUETHD., Lhrl, BELZUFAERAZEMLT,
DAAKRCHERE D EBEZHENAT > TH, FHHOAEFT AR

57



TR EMRBEMIE 2 =Rl #8775

BRI DI EBZ. Z0D, =R ol LU
T 2R e U BERL D AR BE T & HERF T 2 72 DI, R L 72
WARDEE M S D HEMOBRENLETHD. ZE
TICHARDAE ZARHET 5 51k L LTI, EHRTO HHEH
i, R —T A NEYWREMIC K 2 THE BB L OE

TR D7 A ARCHEAEE EE (AL)I1, 2004) 7o EEAERFCE
TR D—fRI IR EBERER PO ChoTe. —J7, A TFT

OEHABRTIE~ NV T THILEHET S L#HENRED
LrbichEFE M ETAZ L CEHES, 2013) VT
I RAIEHAR LI =R T VR OF ORAEAR, £ &
B LR EERAGTIX & R L7 2 & (BA D, 2010)
REDHARDET ZEESEILH LM AR HE ST
W5,

Fiz, THEETE, BABEE CEREZENICHESE
K (M - AH, 1982) #HW5 Z & ThllEb 2R
LTWa. LML, KEIZEMBEDOETNRARIZRY T
<, BHEICRET 29BN HA a5, Zoxke LT
DIRVKETHRLILSDAKTDEZENTE D ATHNA
RRCHEEINL DRI LA RN HER ) =F L7 4
WX DWBEBNEDLEEZEZ DN DRI LN TR
W

PN
HEOU
K OvEkE

13, =T VRO UEAER K OERR OF BT
(BT 20TE R, WROHIBLR DS & £ ORI
BOEBRESIMOMRE 2 TLIC T 72, H2E

(2018)

T, =AU T 2 WDOHBLRORAEZ B 5N T
D72, T3EK] ZHR LB E 2%+ LA X
1z, TEEk) E7203 ThE3%) URARAREAIER F
Mg BEMBICEM L, £5 & BB L2 o BfR %R
AL Fiz, TEK) 2B USSR > MR
WL, =Kk, 8K, e BXO b
EEMLT, WOeHBISERAEDSLEMZEEZHL M L.
W TIX, = ORI R VR R S £ ONE
MR ~7 a7 7 AFI ORI L 2 WOHIE S ORI R &
WAEL7Z. & 518, SO E £ &~ AT AHEOGHHIZ X
% 52K SIARDEBFIRENREZMRIE L. FH4ETIL,
[SEK) VEAEARZ ERE, < /VFOAESY T )3 RA|
DA EIT, IARDEBREDRERIE L. $72, v
T FHIRAEPEE D FRICMHEATE 5 X 51, Bni
EHRHTDVAT L%, B - AMEOLEF THET L
(1997) b LICBHR L. S512, B0 RHRLE L
DHETHH RKEONYAEETZ R ST 5720, EEIC
BN AKO~ VT E T o 72, HEETIE, AEED
B R X QUG IRV T, a3k 2 T8k ©

Kt & EML, ~ VTR T I RAIOBAmA 1T,
INER L OREMEICKIZTTHREFEIE L. E6E T,
A EIBA%E LI HIC W T, EFEE ~OE R CifE, B
RFHREM B KOS %O REBHIZ OV TRAMIZE
L.

TEL 2

SRS ER Lz [HhES& ] ik (&) &

FEXD Th&3x) ok (F) OEFE
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FAF 1 =R T Ol L OVERR OE BT IEOUGEIZ T DL

$2%
1 LORRRORE LR
1. #E

B L 2RI, EFENARRERD 2 ENEL, TDOR

& LTORHIBIR DR AN DN TN D, WROHIBIRIT,

EE (KBEDL, 1977 VA (KILb, 2002) , 1 F¥
7 (M - i, 1998) , Vv = (BE(R - (LR, 1992)

R EZL ORBCTHRAENBD LN TS, ZORRARIN &
LTI, BEF OKBDL, 1977) XU X (KiTL5H, 2002)

TILAMER ORI RS 2 HREELHE RN 2T b, Sl L
TMARDAEEZREL THWD I ERHLMNIR>TND.
LnL, =k e nTit, BIEOSHATEDREREN
RHBAENIAET E 00, £ ORKIZ OV TERIC
BA & 20T L7e L. £ 2 TAEITIE, =Fhr i
BIFDWRLHBALOREESLCEZDRKNEZP LT DI &
% HAC B % 50 L7z

2. MHEBLUAE

(1) WOHIBZOBFREEFFEHAEHELINRDODES
ITRIFTEE

1) WX DR E
THERBKBREHIEE L F —AO =R T B S
(BB E @ EAR 7 ) ICRB Wb 2 FEM L7-. 2005

FILAIS, TmX TmOFIRE TR S N7z 434D T5EK]

At B Ny 7 AR —TTHRIR L, £ OIS EE X 2 4K 3% 1

7o EELXIE, TESBE)LR2VERIC EEEORR %,

& LI 2mI 5 OFPH THL Y BRUVN 252 ICHELD R L7z,

FHEEIC, F—BESRNO =& fgs (199748
L2001/ 7 AR —THiRE, ME) 2B\ TTmX
TmOEE T4ml 5, S ImOKE S THERREL,
X E2XERT 2. HrhRIE, AR LR,

RBAREEE G ORI L EBR 7 22K L. [FfFE12
© v v /@ I
| X H 14m
v A /A 1l4m V¥
. & |
v A A v
[ | X [ |
© v v o]
«— Tm —>
1K AR LXK O AR ERAL E

) @IIAIER EEAIE S OB : Om, A : 1.4m,
X :2.0m, W:28m, ¥:32m, O:4.2m
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ZIRFUIZEIFTBHNOHIERIZDNT

Az, TaEK) 720 ThExS5%) OVFEAERK (K7 v
T AFUR) EMMENINCEELKIC2K T, HrhXicl
R0kl L=, BB, B VR X TR S L
B DO CLTHMEEREE 972) 230miZ 18, 1.4mic
4K, 2.0miZ44f, 2.8miZ4fst, 3.2miZ8Hf, 4.2miZ4f &
L7z (BB1K) . FrEXCIXFERRICOmIC 18, 1.4mic4mt
ELER, 2ToERL LizamMl T OFPEANIZER L
72i=®, HILERKOEFT —Z XD 5958 0¥
Ee LTRDRE GE2M) . N, TERBEH LK

INZEA40cm, HEI40emiZiRY, EMEERZIC T VT VT A
(B4 7 a4 RS C) 500f%iR%E 1R 7= 0 5L A
L7, EHEORRSIETE L, VEEO®AEITHH
A OESICUBR L.

2) FEHEH

A O ABF &L, 2007F11A 1, BEEEARE Y
Witz ot B AR E A JIE Lz,

O bR J ORI, WA IR CABICENAD
niz Th& 3% ) #hi LIZ#EE KB L OHEKIZE N
T, 2007 F11HICHHAE L=, H3Eo e iiE, &atalet
DX 5 20em B 7278 & 20~40em D +3 % 475§
F—HTHEL, WAEEEINICRES L CE L. pHIX
T T AEME, ERERREEHIT10%E LD U v AhhHE, 7T
KRB BRI LA — T, SRR A A iE v a — L
OV T =R, N30.2% 0N R o E A EEZ T
L, Wgn & SIX0 NS HE, AU RIEA— o L
— 7 RO Uiz, R R Y, BRI e
F (m—r  TEA30° , EEfE2em?) ZHAWT, A
B O T8> & 20emBEAL 72 53 & 40001, R E50em E T
10ecmHBE CHRIE L, AT EERERIC B % R 7z

. !
4
1.4m
m
JAN A l
<+— 4m —>

FolX B LXK O AR ERNLE
1) @IEXRIER TS AIE S OHEHE : Om, A : 1.4m
2) 4mfIZK L



THERBEMREITE T o 7 — R

(2) REEDODFY Ay MLUEAEHELE=HARDEEIZK
FTEE
1) AFRXOFE
TIEREBHKRAEIIE L v ¥ —ND =R 3 Uk
EFEELY (TG R EEER 7 1) CTHEM L.
2005411812, SRS T, 7Tm X Tmo @ Thigk S
NTc43FEAD T3EK] ARBHNT OV T ERE FLIZ4mIU 5,
EEIMDOKRE SNy 7 AR—THBR L T HESXR 21T -
7o, BEEE T, TmXTmOERE T4mMl 7, ES1mD
RESTHERB 2T 72, HHRIT, WEEE D
R B — 7 e 120kg, & A K8kg, BMIE Y A8kg
%, #&30cm, 60cm, 100cm®3EIZ45 1 CThaf L7=.
R, WESZ A Y Ay MLUEK (UL FABEX E5)
LB AT, S XSK2KE & Lz, MEEX T, +
By R, TEMAICR L TEREDRN DD H A v
b (B4 A Ay MERIAD) &R E80cm & 60cm D 2E
ICFENFNS0gmLFL L, 1A E =17 4 L TS
%, Bz To CH A Liz. 20054E12H 12, =K
DUVEEHA (7 v~AFVR) &, £XEH1.4mfEE
CTREM LTz, B OBRHIIETE L, 1FEOTAEIRL
EERZ LS ORSICORLE.
2) FWEEH
M OAEE R, 2007FE11A1C, 1XKY72 0 28 & 5
TR TOI I AR R E 2 JE L. btk
1, AR O 80 5 20em B 72 18 £ 20~40cm D 18
B3V oA — T THRIRL, IKZ LITRE L2701
ZRER1 & FIEDFETHN L.

5
Hh
In 4 100
gl
3 64
[ES 64
 , 53 55 58 60
k
1
g
/
1§ 0
0 1.4 2.0 2.8 3.2 42 HEX
AIVER LEpA B A & D IEEE (m)
HELX
F3X  Hr XIS L OFIER ERAE D S OFERERNIC EME L7

HELXIZBIT D =k O EEAERE
1) AIERHT 43 4R T35k

2) E
3) EELXIF 2 K, HEXIIRERL
4) %

il X % 100 & Lzt

fEIE 2005 4 12 H, #EHE 713 2007 4 11 H
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#8755 (2018)
3. H#R

(1) WOHBRZOBER SEMEMAEHELI-NADES

ITRIFTHE

X o AR EOEET (55K 238.7kg, &
XOX] N4.4kgT, WEHFEE HITEELROYARDOH |
HAREICE_E N7 (3K, FH4X) . TRENOH
TXAZ100& L7z, #iELKO =Kk 2353~64,

&%) R25~68Th- 7z,

—75, BIELRO [5Ek) 1%, REATBEEERC F L7t
AR EN2.0~2.4kg T, FEATHRHEC X AR AT
S oot (8K, TE3) . ZiuixtL, HIELK
D T &3] 1%, WA IREENNC Y U7t AR 23
1.1~3.0kg T, MEAFEEBEN VT < 72 BT EAKREN A FICE
note (4N, 5EH4) .

(& 3% ZAEk L7 ELX o HEEE1X570~1035
kPa/em2C, WEATIEEER HIBOE SIC L D —EDMEMIZR
bnedotm (1) . 72, Tbx3%) fERLE
B+ X o>+ 0 13647~ 824kPa/em? T, H/E+ X (2 EAE
Liz Th& D% OLEE S EVIT R LR Tz,

[ & S& | ML L7z 8L X oM BERER I BR B L
- EEob 2 $2R IR Lz, pH236.7~6.8, HEHLRE
ZF731.8~2.3mg/100g, FIFRHEY PE232.2~3.2mg/100g
T, HEEC X D2 EIR LN R o T, SHRYES A AT,
HNE T VL T B HN465~542me/100g, ASHatE~ 7 R
7 LH3T8~101mg/100g, 23 H U & A 72371~83mg/100g
T, S X > TERH D b DODO—EDMAITR S h
ST, WEEEIHEIL, <~ 3140~208ppm, 7 FEA30.9
~1.3ppm, TENA26~42ppm, $HiA37.9~9.5ppm TIEEfE
WL TERHDILOO—EDMEIR SN -T2, F
7=, [H&S5% ) 2R LEHEXO EHOLFMEL, &
EER &t~ o TR0, SRS DD, Z DD
HHIZIXIZEAEBEWNIR N -T2 (GB2%) .

2.8m

BIYERI AV D BB

T3 BIfEREEALE D D ORI TR
fEEXKicHIT 5 T3k OEF

1.4m 42m

L7



Y =AY T Y Ot L OVERR OB ELTIEOSGEIC Y 50

ol
o3

100

0 14 20 28 32 42 HLK - SRR SRS e
R RSN E 2 S O FEEE (m) Om 1.4m 2.8m 4.2m

A EX HIERE VD D BERE
%54 K I L ONRITVER AL 2> B O FERERI ERE L FE 4 BIER SRR E D S ORI ER L7
FEEEXKICBIT S [HhES3% ) oM LR HELRICRBITD [haS%) oi&F

1) BIERHT 43 £ T8k
2) JEIL 2005 4F 12 H, FkE5H& T 2007 4F 11 H
3) MUELXIE 2 ), BrEKIFsER L
4) BT Hr X% 100 & Lizbesk
5) BIFEOMEIZIE Tukey D EERIEIZ LY 5%
KEDEEENRD D

F1R  ThExoOX) M LERRKISK T 2 8ERBKE TR ORIES F8AE N5 0
PEBER o> - Hep

GUR( A ) EEOTE S B L SEEE (kPa/em®)
O HiEE (m) 10cm 20cm 30cm 40cm 50cm
0 790 800 640 590 570
1.4 570 670 620 720 800
2.0 930 775 795 775 830
2.8 1035 975 835 880 985
3.2 1010 995 730 665 775
4.2 900 930 940 845 810
X 824 814 814 696 647

7E1) 2005 4 12 HIZERE, 2007 4E 11 A& T
2) BIERBIEERAIE D O IEEERN, Mo T2 6 20cm BEN 2445 % 4 2, TR %
HWTHEL, BEEERINC Y
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TEREMNRAIE L ¥ —HhHE #8755  (2018)

woE [HESF) M LUIERABRKICE T 5 8b55BR& T RO RifER ZEAr
M5 D RREER] O HE SR

URAR AT/ pH IEFgREEE S AARRE Y Ve SCHRMERS A 4 (mg/100g)

T

5O BEHE (m) (H20) (mg/100g)  (mg/100g) CaO MgO K20
0 6.7 2.3 2.9 465 89 74
1.4 6.8 2.0 2.7 482 92 83
2.0 6.8 2.1 2.7 468 78 71
2.8 6.8 1.8 3.2 542 100 76
3.2 6.8 2.1 2.2 520 101 79
4.2 6.8 1.9 2.2 485 92 81
X 6.6 2.9 3.0 501 87 79
AR 0 i 2 Mn B Zn Cu
b O #ifE (m) (ppm) (ppm) (ppm) (ppm)
0 193 1.0 32 9.5
1.4 169 0.9 26 9.5
2.0 140 1.1 28 9.2
2.8 193 1.2 33 8.1
3.2 199 1.3 36 7.9
4.2 208 1.0 42 9.0
X 87 0.9 15 5.8

1) 2005 4F 12 AICERE, 2007 4F 11 A ICHREHET
2) HITER L@ 2 S BRI, #ERE o X8 5 20em B 70 E o
4 DFIDHIEE 20~40cm D 88 & FEEERNICIRA LHIE

5 112
Hh 100
= L %
fs S 228 100 \
Ly 7 \
k ) / \
e / \
o 7. N
= ALER A0 4L HLER 1 4L
Yok A 555

FE5IX e L ORISR D UWHERED Z A > NALEER
TERE U 72 AR O M EERAE (R I R 9
1) HIERHT43FELED Tk
2) EREIE20064E12H, FeHEHE TIX20074:114
3) HBRIXIX2 18
4) BUEIZZENZEN O X A 100E L7k

3R BHERFZ XY A v MU AT o TR BR O TR 381 2 T kM

2 Ay b pH  MEREEZF wigie Y e SBIERS A A2 (mg/100g)

[F 5 s
7 PORLAIALER  (H20)  (mg/100g) (mg/100g) CaO MgO K20
6.2 2.9 2.3 319 61 67
ki ALER
A LB 6.1 5.7 6.0 329 67 65
. ALER 6.0 3.9 1.2 189 11 72
i
AL PR 5.9 6.4 1.4 171 10 78

1E1) 20054E12 7 12 EHE, 2007411 A IS HRESK T
2) MR O EER ) 5 20em B T2 AL E DO 47T BT X 20~40ecm D & A4 — H TEHEL,
LPRIX Z L AZIRA Lie Y PV a IE
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FAF 1 =R T Ol L OVERR OE BT IEOUGEIZ T DL

(2) HIEEDS Y Ay FMLENERELEHRDEFIZR

FTEE

Y ICB T DH EI AR E L, AKX A2.7kg, M
WERXA32.5kg Th - 7= (BB . HEESIZRIT 2 H 1
ERAEIRE Y, AFEXAH34.8kg, MEALFEIXA34.8kgThH o 7.
ZFNENOMAMEEX 21008 U728y, ol s o g
K CiX108, FEMEE CIX112T, ¥ A v MLEIZ L D
EWTR SN hoTz, £, £V Ay MLEOFEIZ)H
bbb, WHEBSEONAROM FEAKREL, HrivEE O

HIARICHARELS, ¥ Ay MURIZEDEN LD b RENT.

IR TR O HHE OB 2 53R IR L=, pHIE5.9
~6.2, MEHKREZESR)32.9~6.4mg/100g, FIAAHE D L ERHY1.2
~6.0mg/100gT, MHFHIZ L D20 Y A v MLUEO A I
WL DEFR NN -T2, AV T 20T, Sl
% TlE319~329mg/100g, HAEEY; TlE171~189mg/100g
T, W~ 71 U A, BB TIE61~67mg/100g,
HE S Tl310~11mg/100g T, AFRIC L B3I R o7
Dotz iy, BHBIZ L DEETR LN, D Y T AI1T65
~78mg/100gC, = 2 F L OFEFSCUF O F I L 574
RN ST,

4. ER

BB OF THRHBERREAE LT VE ENDEEIT
BT, Fsai T OMARDAE R H LI H~32~68%
Wb eWiEESN TS P8 - &k, 1971) . —7,
=R TV THNCHIBIRNRAET D L ShbhvTE ),
=T VRS O BIBIC BT A WIS R AEOA
ECRREE, JFIRIC OV T S22 o T, ARER
TUE, 434D T327K ) FRIGHHUZ ER L 72 8{E LXK D1
AT RO EEARER, F—BEENoH RISk
[SE/K) 2353~64%, [dHEDX] 2325~68%&L 720 F
LLAEBERS o1, B LIS ARDAFIL, EE & FRE
WHEISNLTHWA ZEMD, =R TN TH N
BRNEAET D Z ENHLMNI R -T2,

Fiz, ThEO%) TRV ERBICER
DSMH E N7, TFK) T BRI X - TABICE
DRONRD 0T, ZORENPD, =R FIzB0nTix
R L » TOSOHIER S OFAERREICEN H D Al HEHEN
HB. ZNETICWOHBLSORAERE I MERERNH
D EV IR N, WO R 2 BT D RR A2 U
5ETEOMRIZEELEZ OSND20, 5B FITHE L
720,

UWNOHBBR G 23384 2 A & LT, et o B ke
FOPTEFEIC L 2 LMD T N5 v 2k, HIEEM D
G HE (EiED, 1991) . ARBRTIE, [HhES&)
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ZREFR L2 E KBS X O ERICRB W T, BEHE T # O
O, (LRI E A Lz, T OR R, MR TAe
BENEE CTHoEETRO HIEMHEIL, b o & bafv
HARTH1035kPa/em2TH U, FHEEO KK LIRS
WEMER T A YE (T-2EIR, 2006) (BT =& F v
TR E O ERE TH H1471kPa/em2L FTH- 7=, £
72, SIRDEBEMENTZH LX O HIEEEIX, £FNREL -
FOBEELER L SEWR R DN oTle. ZhbDZ e h
b, ThEo %] 2EML-EELRB LU RO %
R NCHBI R 25 2T HRATIRANEEZ LR
D.

RO, AT RERECA B ENEEE T - 7E
TR T L D E T BB A LN ot F
7=, FIEXTlI~ 2 H B LS, $FLAoE B A3 EE
X ERRETH -7, El L ARoM B AKE X
EhoT-.

IBIT, XV Ay ReEHWERERTIE, ks oKk
AN T ABLON 72U AREEE SNDMEEY
BT, EHE L AR AR EIZE -7
INHD I END, WRHIEBLG ORI TR LA D8
EhneEZ 65,

AR T, (3K Z2HB LEHHIZEWNTE Y Ay
MZE D HENFEEGL £k OhARZEMLTY,
AR X DGR Ee A~ HE B ARERIZZEITR OGN0
7o 70, B O X Ay MR O EEAREY,
HHA RIS O ALV X\ Z W _ER ) o T2 2 D, XY A b
UERIZ WSO R B G D 384 & [ 1IR3 B 0 R T e v &I &
iz, HY Ay M X2 TEEBOENRD Hivieh o
722 e, WRHBIROFA T HEREESCE T =
THOBSIZ SN EEZ BN

PLEDORERN S, =42 T 3 TS T o3 4
NREAEL, TORAERIKE LTHEOME LM, i3
FEROEGII/NSNZ ERH LN oz, WOHIBLSR
DIFERE & LT, EE TIEAMER ORI R 2 FFBRELHE (A
NOKBS, 1977) , U A TIEHBENERO Y D%
BEBAFRE S (KILL, 2002) , & bLICHEOHA
DOROMRERET S Z ERHEIN TS, =K F v
TiE, HEWEOREITIEE > TRV, HROKHIF
BT Y ORI AET D EABNELEDOT0%
FEWCRD Z eGSR TWD P - ZR K, 1964) .
INBEDZ LMD, =R TUICET D WSRO K
WO NCT DT DIITRMEB OB b E N5 WE
DRIERFDOHEBEHALDICTALENHLD EEZ DN,
ZORIZONWTIFAHEICHGF L7z,



F281 OWOHIRRFELEDOLREBRE

1. %8

S L 72 hARIE, WSRO 7= D IE I A B AR
REDZENL. FH2EHIMORME, T OUhimEYy
B W TEWSCHIER R N4 U, £ OFRARE IR
Lo TERDHD Z ENRBINT. THE TIONCHIBISR
OFRAEFRREIC R ZERNH D &0 ) MELITROD, Ve
BB EZRRT 5K EHE LS L TEOMBIZEE LS
Abhd. £ZC, RETHE M5EK]) Z2HER L7245
ARy MIFEHEL, T3k, 8K, [H&E BLY
(& S& ] ZEMLT, WORIEISGRA O BTN %
ST L.

2. MHBLUAE

(1) WHXOFEE

TR EMBR A v ¥ — Ol TEi L. LK
I, BELX & B LXK 2 E TR Z IS5 ERR T .
HELRIE, 20124510812 T3E7Kk)  (1844) Z5MHHiiR
L, T R 2mUys, & 60cm o © o 15
ZERIUIRRIE, Ry b (FR22.5L) ICFERE L (LLF,
BELX ET2) . RIS, BRERERES (B EO#%
B, BEEmER Y ) ORI LI EE ARy b
WHRE L AN, HtXeEdT5) .

201343 A1, T3Ek] , T&Kkl, TH&] BLO
[H&x 3% OUFARK (F7v~AFvhE) 2207
FUERE L7, EREERIC 7T PF L50045H 2 2 L/ )
ATE LTz, fEfBIEmngEZe (5%: U ViR inE=15:15:15)

200g/#f 25 A 36 L U9 H D245 T HEERmICHi L.

AKITTERERD S 10em B L= fr@Eic / AL Z2&REL, +
BN U WEREICERIT T, SIS TR L, Rl
72 EOFHEERII TR o T,

AT & — R

#8755  (2018)
(2) FALHEHE
2013411 H 12, 30cmlh EOFREIZOWT, FDORAER

¥, EEB IO 10cm EESOFHK OELE (GEERE)
ZRE L7z, EREE, #EARE510em L#HO EiH D
EREZHE L. ShiRZHY L <, Fkl, P8 (i
EETe) BIUMEEL 0 FTOREIZHT T, AREZHE
L.

P OR & & EMEB L OVERRICOWTOL, Lo
AR T — & L LTHY, WIS EICtREEIT- 2.

3. H#R

FHOR S1E 152K OE/ERIX TIX60.6cm TH 1 [X
D67.4% T, K] OHEEXTIZ90.3cm TH 11X D82.83%
T, [bESx | OFEELKTIL63.5cm TH X D60.4%
<, e OE{ELX TIE61.0em TH EXDT72.1% T
BEICEN o T (BH432) . 1B 72 0 ORMR &I 152K
BLO Th&S5x) O#{ELKNR24mB L U2.1mT, %
NENOH X D64.9% % L 1U53.8% & HEIH DI - T-.
FEEET TEK | OEMEX TIE9.0mm TH 11X 0085.7% T,
[(HESX | OEELXKTIES. Tmm TH EXDT73.7% T,
[ ) OEAE X Tl29.2mm TH X 0086.8% THEIC
Mo do. FBERBIIAERENRD Lol

FERIE TEK) BLO Th& 3% OEfELXN16.7
mmPB L R17.1mm T, TNEFNOFH LXK D8L.5%F LN
83.4% L HEITM -7z

Y720 OAEEEL, FETE IbEox) ofEL
X TIL168g TH X D43.8% & HEIZE -T2 (55K) .
BETIE Th& D& ) OEELXMN164gTH X D67.2%
ERBIZE) T2, Bl IBEd KOMRESEAE T TH
O | OEETIXAB12g TH X D60.4% & H EIZ#ED
Sl WRETIIEBREDED NI o7,

BaAF WOHBEN =R U ERFEOBE L OTESHREOAEFTICRIETEE

e IRz o,

B mmr"  RAAR  ES  RWER  Amm  0E
(A& ) (cm) (m, " #8}) (mm) (mm)
" HAEEX 4.2 60.6 24 " 8.5 21.2
X 4.2 89.9 3.7 9.9 21.6

i B+ X 3.4 90.3 3.1 9.0 " 16.7 "
- X 4.2 109.6 4.5 10.5 20.5

bk S5 B+ X 3.4 63.5 2.1 " 87 ™ 171”
L IX 3.8 105.1 3.9 11.8 20.5
. B+ X 4.2 61.0 2.5 9.2 " 20.8
X 3.4 84.1 2.9 10.6 20.2

ED dEfEE T3k 18FEALDHMAG, B3 ) o RS HERER L,

A X5 1E

2) TREFNOH X AU L U THIB%KUET, *SIX1%KETHE (tHRT)

64



FAF 1 =R T Ol L OVERR OE BT IEOUGEIZ T DL

Wb WDOHIERG N =R T UK RO AR E I RIE TR
AR Y Gz} 1A k% R A&
ok HAE LXK 172 232 304 708

Br X 252 232 280 764
ok HELX 184 164 152 500
Br X 312 244 188 744
x5 R £ X 168 “» 164 7 180 512
X 384 244 220 848
. HAELX 164 188 412 764
X 244 204 356 804

D) EETIE T35k 18FADBMIA G, B LX) RIS HERIL,

FIXbAE

2) FNENOH X ARKUEL L T**T1%KETHE (t HE)

4. BE

BIREIEICINT T2k s GEfE+) (28R
L7z VEAEAROR EE AR, F—@EERofLRic
R TSEK]) 2353~64%, [HES%F] 1325~68%CTh
ot [h&E3%) TiE, TEEK] EHARNOHBIRIC X

HENR RoNZ E0h, =Rz 0V Tiddh
FEFNCWCHIBL R O TR I N B D ATREME D R IR X
iz, 22T, REiCIEAR y MCEELRZ I L, [58K],
Mk, THEl BIO [H&3&) OUEESATO
WROHIBIG O RAFRE & bl U=, 2 ORE, Th& 5%
OEIELRE, FrEX e, HREE TIEE $5%60.4%
LRI, WRER)53.8% &ML, KENT3.T%LML A
D, BEROAREN60.4% L iR ootz TaEk]), K]
BIO [HE] T, 2o ek, #ELK
DOFFHDOE IH67.4~82.3% <720, T3k TIEHR
MEEN64.9% L8 Y, 8K CTHROIEHER X
OERBENENENGE. 7% L U8LE% LA 720, [HE)
TIHEIEEER386.8% LM 7o o7, ZHHD3MFETH
SNSRI G L 5 A O RS FER S 23,
AREITEERENRNZ LD, [hESE] L
BRI LD BN DN EE 2 k.

PLEDZ L, =R F BT 20 BI R O
IR ER S D Z LWL ERY, [hExS%) T
Wt R L R TAEBMHAEE Tholz. [hax 3%
%, HARTHET 2 & T8k L TR X0 e
WREETH D (FED, 2002) 2, WOHBRMNRAET D
ST TR T D L A ENRETE T, LWOHIBL O
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HEEMOZITAETRIMISND LB 2D, [HhEI%)
FRRMESCERNBGTH Y, TRDBEATNDHFET
HON, AEHMG CEM LG ANEBTRARICRDZ &
DLW, ZOFKRDO—> L LT, REFZETHL N7
WSO XD AFMHIN D5 E B2 b, xR AT
HUERDH D, WOHBR AR IE 5 ke LT, #
SECHEM L-BELETHI>ZENBTFHN, [HESE)
D EDICNRHIBLGIC X DA F I &2 58 < %1 5 M
WEHEEBEZLND. £72, b —DOOHFEELTE, W
AR D EELZ I WEEATMAE L LTHRT
LI EREZLND. LL, FEERKOREORES
(HESE | ZFARL L THEWEEAOBED AT PRE
DRLRFEIE 7R ERR RN, 5% S DITHFDNSNET
H5b.

WO BIGT K B BHRAEE ~ORENE, AR T L
To 4D & BT, FIROMERIH & iz 2 LIZEN T
WD, FRERNEL ol 2 & TR L, RYLEDR
B D7 Ip o T L HER S D . BTRER S DI I,
B O IR EBREROIERIH X & < 7e o7
Lo RoTe B bND. T, ARBRICHW A
AL, L4 FEmN L TR U~ AT THDHN
BERLIZMEIC L - T, WOHBIR OFRAERLE N R -
7o, ZOZ LT, EH (1990) X, AARNREILTT
HESHLICAEICL > TROMRESHBEN LY,
(527K TR BAERLDRNE LTINS, ZDZ
ED, IROEKRELZIVFELIHEL, WOHBIRAR
FICEIZL TV EHEBEZRALNICT ILERD .
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FEIE

2P ARDEFREHNR

1. #%E

S L7z =R v OARE, WO RORAIZ LY
AEBERELRDZENEL, EAEENSMEE DL I K&
RHER & 725 TND . WROMBIG A8 F 5 %R IO\ T
%, BLLWHEERZEET 2 A THD (LA, 1991)
23, =R 2 ISR O LB BRI RN DWW THEA &
PTRV, F72, UATIE, WOHBLORE & L TEE
BRA A U= fE 9, SO SC ERE L2k CAEE N U #E
Lzt oFENDH D (KILH, 2010) . EERONEH X
D BEEARFIEE L, EEREZRRKIC LEZEER 7 a7
TAFNDORERD, 7 ANTHATERESL TS (TR
5, 2002) .

Fo, A EEWERE LT, S L THHHRESE
THECTEHMZETLZ L HREV. TR0, THL
TMAROAEEZBIFIZ LT, PEEE COYIRMEZEML,
RECZ RS T 2 EMANECH D, FATFEIE T, &
KES TAUEM B K Lz =& F VR & o 7= B Rk [E
{EEATIZ OV TR L, EEZIZRY =F L7 4 VAT
FE#prRLICHRmE RS (OUT, v T $5&,
B OEENBRIFIC2 0, BEIERMEESND Z &%
LML TWS (FADL, 2011) .

T, RE T =R T L OB & HRiE R
FOEMR 7 v 7 7 AR ORI X 2 WS BL G O
RERFE LTz, S 612, SHEFFOR L L < LT LB DO )f
I & B = T VRO A EERD B A e LT,

2. MHBLUAE
(1) &L, EMHERSIVCEERIOT7 ILBOEAICK
HVOHERERMROBRET HER1)
1) WX DR E
THERBKBREHIEE L F —AO =R T B RS
(FERTIES, BT RERs L) W THReE
i L7z, 20094E11H 12, 7TmX 7TmD B CHER S h7-28
A Tk SR L O82EAD THE 28 (Th®
MAR TP R AL C) OB 2B L, F#pE
DT HEREL.5m, 78 S60ecm DI TR Z B B 2512,
ETFEMERmENRNESIZIEY IO R L. 20 F
AL FEEALE 2 OIS 1. 5mBEAL 7= B B 2R e
1m, EZ60ecmD /% Y472 0 4anFTiit v B, % %%
T, EERX, 787 7R L O X VT
K5 E L. FERIE, RErZ—RNO=kKrF TR
S (B OBREES, BHESERER7 ) o+
HE600 L /X CTHID R LTz, TEMERIXIE, TEHER (BRoFE 7
7A VTV /) 8.5kg/7N (EFEH2.8%) #HY Lif-+
BIZIBMLCHORE L., 77 7V KO X,
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=1

8%  (2018)

ZHRUFUBRBIZE T AELONOHBREFBNRE SO IILFLEOHAICEK

Y EF-HETHDR L. YR LOBIC, 3To
KIZ 35 A4 K800g/78, BMI115%E Y AB00g/7%, MikTEs
AV RS+ (Bt~ o H vk v #=15:0.5:0.2) 320g/
R, FIAEMERE LS OE K3 Tl S— 27 HEE20
L /R & E30cm & 60cm D 2J&E (245 1 Thi fil L 7-.
20104F1 A1, TERBHEHL e L 9 ICHtii40cm, %
S40emDIEZ REWY , =K OUFEEHA (K7 =
AT UE) BEM L. EMER, 7a7T 7V RIXEER
7 a7 7 VA (PR DK B TIEPER & A #20%, K
Br V77 ) HKRTI00FICAR L6 D20L /R %,
7 a7 7V OMBRX IR E 20 L /X & A LT,
=R U O TR AR ERAT R M T e L,
20104135~ 6T RIE L 7o R AL & 7 D 4R LIS O ¥t
W27 LMz L, TOBIE LIZHY b 5~63E%
L OOz RO Lz, BAEIE, SOMENDIAEL
ToAEBE DR EAL E 20% R L 55 <, RWAIE D HREA L
T AEB DTN TR ZB0%FEEE &R < FABR L7z, MifE<en>
AR T EORIEEBILEIBICHE L TIT o 72, 20114R1%, 5
~BHERIE LRI, TR L OMIE S LCHERAT 25
W2 L CTRmERL L, TOBIE LML T X
OB IS L7 b D135~ 635 58 L C Ao 4 B i O
L.
2) HEESHT
BTz 8 & BRI O 54 2009411 H 1T
L, b2 Lz, BLICOWTIEIESIZ3H T
o, BRSO TIL AL X oD ALBR R oD 370>
FTOTR Z20~40cm2)> b AL 72. pHIZ Y 7 A # i
%, FAIEZEFRIT10% MLl U o 2, TTHGHE D ik
% LA — 27k, CECE L ORHERS A 4 g a —L v
SOV H—IETHHT L.
3) FEEH
20104F D FIERIC, TR & LT L2 Filic -0
TR EBIOEL) 5 10cm EEOFMOEE (FEEE)
ZRE L7z, 2011F 0% EEMNC, FELICHEA L7230cm
L EDFMIZHONT, ZOBERY, RSBIOCETNS
10cm FEBOHIMOBERE GEHER) 2WE L. £72, 2010
R LU01VEDOEIERIT, FTmELE LT, BEIAREH)
510cm EEO FEHOEREZRE Lz, 2011411 12138
NERIOMARZIRY BiFC, Bifl, 1B (EREzEis)
BLOHIER L D FORENCHS T T, AEEEZRE Lz,
HOF & & HEEREB KOV EREIC OV T, B2 & DFY)
WaET—HE L THWE., 2B, 2010F T MO X T,
201 EITTE MR B L N7 B 7 T VKT, FENLEN
HBCPE THZE L7272 F — 2 b Rsk LT,



P&

(2) BXETILTFREBOHAICK DEFRENRDEE

(58% 2)
1) AFRXOFE

HERIT, R Z—NO=FR B (L
Ao +) THERLZ. 20108114812, TmX TmOFET
R ST 88FA D T8k ) (AR FAAT R AFMA S C)
SR ZkER L, FipE H O ICHEE1.5m, TS 60cm i
TIRZIY BRI, RN RISV 512t
VICHOR L7z, 210 EBALE %2 02 1.5mBE
72 & _EICHEE 1m, 8 & 60cm /X % 1 72 0 32 i 0
R, KxERLEAVTRBEONAX (LLFOFAX E T
%), BEXE L OOV THXERE L L.
PR L OF LXIE, RER1E R U =4 T Rk

JEE S 3 E

=R T OB L OER

B0 1 (2009411 B IZE-E% B =/L 2 — b TH - TR

600 L /N THOERE L7, MOHXY, 1Y Lif7- o
DR L. DR LOBEIZIE, T XTORIIN—7 HEE,
ELAKR, BM116/E Y AB L OMEEEZE AV fitfs & %
PBRL & RIRRICHEA L7=. 20104E127 12, H¥ERBEI L
W D IZHERf40em, TR E40emOEZ RAEIR Y,  T[3EK]
DUVEAEAR (K7 v~AFTR) ZEMLTE.

BEAXIE, 20114E4H 220 ~11H 30 A 3 L 1'20124F4
23H~11H30H OHif], RV =F L7 41 h (EX0.02
mm, #EH]) THEmMZHEE L. BLXKEB IO X
X, R OWCHRgh & CHIF I 2 478 Lz, #EoH
PRIZ, T _XTORIZBWT, 201 1EN T %2 HOIIHER0.5
m, 201213 EImE L7-.

TEAEZ ORMAEIE, M OEFRST = T20114-23100g/#,
20124E73200g/kf & L7z, B XIS K OIALEE X3 =
AT UEA (BFE D VERINE=12:14:7, KPR BR) &)
RV, FeENC/T A Lz, R TIE, v T
HEIT > TV D HIRNISERE S W72 7= 9, Z O OfE AR
EMETE HBIERE AW, b b, w2

OEBFEOSEIZET D415

A AT 7Y KRR &AW, EREERSEON
70% % WABIRFICHEA L, 20 IxmEES T HERE AW T
BAERTDO3A LBREZDOI2A M L.

=R T DR O TUT AR R T ML T &
L, 201 14D P LLEAETRBRLE FREE Lz, 2
AR 7R E ORBEE BRI R IEICHE L TYT » 72
2) THEHT

BRSO 3%, Pkt 020108117 1ZRBRL & [FEE
BB L, (LZMEE S0 LTz, 228, BhRICHW B
DNTIE, RBRITHELNESNT — % & Vi,
3) FEEH

201 1O EEIIIE, BBR1 & FRRIS, EHEME LT
BLEFHICIOVWTE S EEBRB L OERREZHE L
7-. 20126EDVRIEMA I, RER1 & ARk, TR RICRE
L7eF oA, ESBIOREE TR HE L.
2012FF 11 HICEHDOHAEROE X & BRI 510
cm EHOFMOBER R ZWE L. 0%, ¥
NTERTOMARZ YR LT C, RABR1 & [FERICEREZHE L
7.

3. #R

(1) &L, FHERSICEERZ7OT7 ITILEIORERAIZE
DL REEROMET GIER1)

1) EW1IFEHDOES

FL U oL, RBRESG O L e b THR
RAENBD LN Te (BF6R) .

R OREBEERIL, FEEN6Im/MTH Y, MMBK
D3.4m/fE & EA_EEICRE D -T2 (BTR) | IEHRER
FO7 a7 T VKIFELERX & L _NFE R EZDED DI
o do. FBAERBUL, FhL B4R OFHIEEFE L
THhESmERMOL, ZO®REALEFHLEERL LD
XN A BRZENRBD SN ho T2, B S, BBk

424 (ZFH: ) UEEINE=14:12:14, FHWIM2700, ¥ FOEBRET, WEKMICAEERENRD DN hoT.
ek FUlo i L KRR O g b
PH  EEREER ) Ch eI o (/1009 CEC
(mg/100g)  (mg/100g) Ca0 MgO K20 (me/100g)

% U= L 66 15 5.2 490 82.2 58.8 33.1

K1 ABIHoLE 66 1.9 5.3 411 98.2 65.8 31.4
e ns ns ns ns ns ns ns

% 4 L7 L 6.6 15 5.2 490 82.2 58.8 33.1

Rp2 ABIFHoLE 66 4.7 12.4 596 98.9 70.6 485
HEM ns ns R ns ns ns i

E1) FLIZOWTIX2009F11 A IZEEIEAITSH TN D, FBRESIC OV TIE2009FE11 B L O
20104F11 A IZZ N O TEALER X O WUER /X I D 30T DI X 20~40 emH b A EEL 72

2)
1% KEOHEEND D

tREICLY, B+ U HEELERBESO HEE OIS, nsiTABEENRNI L %,
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TRERBMREN e 7 —FFlE B85

(2018)

FR SOOI ERER O T8K) DADPRAETS L UEBREIC RIS TS

i s

mmxt AR Es RMER ERE R
(R #t) (cm) (m, %) (mm) (mm)

% |- 3.8 160.6 6172 125 26.9
e 4.0 111.8 4.5 10.8 26.0
A=v 3.8 110.6 4.2 10.9 23.3
AL 3.0 112.9 3.4 10.9 23.9
ns ns ns ns

1) LB XIT4NAE, OB X518
2) Dunnett®Z B ILEEIC LV, MOAEX L OMIZ, nsiTABEENRNI &%,

K IIB% KAEDOHEZENH D

H8EK  UUERFOMBIANER2EE O (32K ShARDOFHREAE B L OEBERIC
RE R
i n

we? AR Es | eWER  EmE | e

(A #8) (cm) (m,/#8f) (mm) (mm)
%+ 150 ¥ 108.8 16.0 12.0 43.3 7
TEIERR 12.0 119.0 14.0 12.6 39.0
TaT I 9.8 104.9 10.3 11.7 33.1
ST 9.3 118.4 10.9 12.8 32.3

ns ns

A1) BEXIISNE, ZOMOWNBLK T4
2) Dunnett®ZEILIIEIZ LY, MAHX & ORICnsITAEBEENRW &%,

RITBWKEDHFEENH D

FHIEK
VAEEnZ

SRR DAL ER S EARE2EE H D [527K) ShARDAKTEIC

AR E (kg #)

1)
REBET e A RE A7
%1 1.66 228 ™ 281" 6.74
5 M R 1.53 1.78 2.17 5.48
A=V 0.97 1.23 1.66 3.85
e LB 1.07 1.33 1.56 3.96
ns

E1) BEXIISNIE, FOMOMEX T4 E
2) Dunnett?®Z ELILHEIZ LV, MAHX & ORIZnsi
BENRNI &, R INKEOHEEND D

2) EH2HEHEDOEF

B ORAEREIE, BLEPI5.0K/MTH Y, ML
RD9.3AR/M L IL_FEICE N T2 (§8%K) . IEHERK
BILO7a 7 7V KITELBEX & R RRENBD L
niznof-. EREE, FEXA16.0m/MTh Yy, ML
FXD10.9m/Mt & LR BEICRKE Do 72 IEHREK B L O
T a7 TIVEITEABX b X ERENRD DR
STz, BERLOEMBERR, LEXEICEERENED D
niznof-. FERIE, FLXR43.3mmTH Y, MULHE
X32.3mm & tE~NHEICK )72, EHRRB LT 1
7TV KITIELIR X & LSRG B R EDNRD IR o Tz,
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AREE, B IR XIS B R ZEZNRO e s
o7z (B9%%) . BT, FLX132.28kg/fTh Yy, M
WPRIX D 1.38kg/fif & L _NFEICE o 7. IEMERK I X
R7 a7 7OVKITEAEKX & NG ERENRD DR
Molo. RETIE, BLEX22.81kg/HTH Y, MULEK
D1.56kg/ft L LA EICE -, HHREKBLIORT7 1
T T IVRITIRAER X & L _NE R R ENTRD bR o T,
Bk JOIREL, WEHOEFHE, & TX36.74kg/B TH
0, BALIRX D3.96kg/lf & L ARFEICEN o T, TEMER
KEBLOT7 v 7 7V RKIT M X & L~ B RN
Lo T,



FAF 1 =R T Ol L OVERR OE BT IEOUGEIZ T DL

(2) BEXERLTFREBOHAICKZ2EFREDEDRS
(58% 2)
1) EMUERDOEE

B+ Uiz 3oL, RBRES O 138 & e e
VWl CECUANDIHE CHERENPRD NI o7

(Fek) .

B OFAEARENT, P IX T4 04K/ CRALFREX 03,2
KIFHE LEA_REFBEIZSE o720, BEX CIHEAEX L
REBREPRD LN -7 (B10%) . 7ok, FAER
ik, FHERDARUSNOHR ZFE L TR E RO LT
23, ML X CITEE OF AR D, BAEE T2 2%
R CE o7z, BRI, IPHRKEBLUOELXA3132.1cm
BLU112.5em T, EAFEK 065.7cm & LL~NEEICE -
7o, MM EED, MFHARAS3mM CHEEICKRbRE L,
WD TR LXK P4.2m/ CHRAFEX D2, 1m/Mif & b~ FE
WCRE o7z, X, X218 1mm CHEALHEX O
8.4mm & tE_XEFEICKN-T2D, BEHR CITEAFK &
LE_FELRENRTBD SN ho T2, EEE, FHXR
26.9mmb ¥, FLXEIOELEX D22, 9mm$s L 1019.2
mm & L EIC Ko7z,

2) ER2FEHDEE

TR Lo ORAERIL, RS L1T.AM THE
Wb %<, WOTE LR 12.0AK/8 CRALEX D724/
BEHRNEREIZZN-T (B11R) . RHEEE, KX
N16.3m/B THEICRDBREL, RV TE LKA 11.5m/
T CHALFR X O 5.6m/MEf & LL_NFREICKE DT, HiEO
£ S B LSRRI, LBXEICA B R ZNRD bR
of-. FREE, PFHEB L O0% HX23197.6cm X M167.7
emTH Y, UK D112.0cm & NG EHICEN -7, £
FeDFEERRE, PFAXE L O X318, 1mmis £ 1M16.9
mm<THY, EUHXD13.4mm & LE_NFEICK»- 7=,
EEERIT, IFHRE LI O%ELXA333.2mmEs £ 1U883.0mm
THY, EAHKXO27.3mm e ENEEICKo 72,

AREE, F CIOPHRKE L OE L X530.97kg/fi 5
X 0r0.84kg/H T, HEAHX 0>0.33kg/Hf & LB EICEMN
~fz (12, BHEbE) . B TE, FARBLOE LXK
D 1.79kg/fi 3 LY 1.54kg/lI T, MEALERX D0.77kg/ &
AREREICE . BETE, MFHKE LR RN
0.89kg/fil 35 L TN0.79kg/f T, MEALER X D 0.49kg/éf & Fr~
BEICEPT-. M, B XOREOAEFTIL, #FH
X6 L OV X A38.65kg/fil 35 L UN8.1Tkg/fil C, MEALBRIX
D1.58kg/fEf & LL_XHFREICEN- 72,

H10R BLBIOFLEATFREOHANEMIFEHO 55K FIRD

RS LRSI RIE T

i e

pm® EAAE  ES  AmER  EmE e

(& #) (cm) (m,/ #) (mm) (mm)
il 40 1,2  1321b 5.3 ¢ 131 b 269 b
%+ 3.8 ab  1125b 42 b 11.3 ab 229 a
e LB 32 a 65.7 a 2.1 a 84 a 19.2 a

1) PEHRKITANE, TOMONEXII5KE

2) B EOMIZITTukeyD L EILEHEIZ L D 5% KEDHEXENRH D

H11E FEBIOE L LV FRUBOHANEHE2FEE O [FEK] RO FICRAE LT-TRAES, EREBTB IO

TR RF T

B T e

wmE REAK RS RWER  ERE [ Ene A
(&K /8 (cm) (m,” #) (mm) (cm) (mm) (mm)

fF M 175 2 944 a 16.3 ¢ 9.7 a 197.6 b 181 b 332 b
%+ 12.0 b 96.1 a 115 b 9.7 a 167.7 b 169 b 33.0 b
plLp A 7.2 a 76.5 a 5.6 a 9.3 a 112.0 a 134 a 273 a

E1D) PEHRIFARIE, oMo XI5 E

2) RS OMEIZITITukeyD L HILBIEIZ LV 5% /KIEDHEAENH S
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$12FE F LB L%+ L < L TFLE OO ERE24E
Bo 2K ] ShROAREIC LIET

(2018)

ARE (kg )

1)
MER s L T aat
Of 097 p? 179 b 0.89 b 3.65 b
% 1 0.84 b 1.54 b 0.79 b 3.17 b
LB 0.33 a 0.77 a 0.49 a 1.58 a

ED PEHXITARIE, oMo XII5NE
2) RS OMEIZITTukey D % B ELEEIC L W 5% /K UE
DEEENRH D

4. ER

B OFTCORHBISEREAELLTNEEINDLEET
1, SRS COLhARDAE BSHHE RIS EM L7551
FE82~68%1278 B L STV B (8 - 70, 1971) .
=R TV TH SRR ER L 7o SR O AR, Hif
B ER LT ghAR & e T3k 2363%, [dHhEx-3% )
B25% EFE LS AEFTNELD, WSHBISR N RAET DL Z LN
WESRTHWD (FADL, 2012) . WRHBLGORIK &
LT, RIERIOMRZ TE 272 B BR< 2 & ROEMLE
EToT &, EERCHEIEEZ S T2 Z &, LEEEE
EITH ZENFRELTETLOND (LH, 1991) . 2
NETIZEEOIT, =T VHEBE TOWCHIBL O
FEABRIZOW TR L, TEE LR S 3/hE& w2
LRF Y Ay MRRIANC L D LT CIIEN L -
BREROEGNNSWEHEIND Z &, Eloxbke L
TEMMELTOTHELDRERR 2N L EWEMNITL
7= s, 2012) . WRHMBIEROERKIE, TELT A
CIERTER ORI T 5 FERALFHA D i & S, =
NODRBRIEOHROBDOMR ZHEST L2 EAREIN
TWa kA5, 1977; KiL5, 2003) . =k T
X, BEWEOREIZITE > TR WA, ROKMHIRE
=R T VORI HATET D & HRE O R AR L
BDT0.5%I12705 2 ERHESN TS CEB - 6,
1964) . =2 T, ARBEORBKRITIE, WSOHBHERLOFRR
EEZ DN DHMEB ORLER L T D RN H 5 R
KE s +E T LM R, =R URMETEE AR
BRRDELEATST. ZORE, FLXOFRHOLEEIT
ERE LB Tl E SN LI X D 1.8(%I12, EAE24FEH
TIHRAERER L ORME BN 1.6058 L U547 )
ABEMEESI N, £z, AEREICOWUIELIRX 1.7
5 & 7oz, WS & ESIC FRIC =R D
IR Z ERE L C2AE MR LB Ep <, FriEmiso
HEER ARSI DL ThH o722 L2 b (FL
b, 2012) , FLIZ Lo THRBSGIZEME L 725G L F
BREODEBFTREMERTE DI ENHLNI 2T, £
BEOFHRIZHONWTIE, TERIZBWTUEIT KuEO 5%
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BH5 EM2EHO (5K ShARDAEE
) £ B, Pk PR, £ LB

ELTHZETHHOAEBTMEESND Z PR ESR
T3 (EBFS, 2003) . ARBRIZEBWTL, BEREO
Tt i o HHEE R RICH WS, BRI O LB M
SN, IO LD, =R TUIZBRTHNR
MR 2T D5 E LT, =R R0 %
TRENTHD 2 ERHLMNI o T-. b, KRBT
E+9 5 HHEIT600L /R E LR, SHICAEENES
IZAT D i, 5% B LEOHIBIC YW TR 203
Db, Fiz, FLT 55613 8pHZ EO(bFEE 5
Bri, =ayr o BBl LRI A REN D 5.
— 5, EHERKR 7 0 7 7 VK OAROEE T AL X
LHEARFEENRD bR T EIERIE, By o
RS ICEM LIz U AR CTEBREDREIHER SN T
BY, ZORMEIZI%DEY TH D EWME SN TS (K
LH, 2010) . —J, TETIE, bSO -5IcEM®:
IRE1%IRF LI2R v FRBR CIILE LA IRE RN
BoTELT, MR (fEilm, #I30cm) IZIHMER
% 2kglRFn L 7= [B53ER T A B RED R DR b v
Modz (Fnd - Y, 2011) . AEBRTIE, Htlm, %
E60cm DIl 2 RIZIEMER8.5kg (FFE112.8%) ZiRFIL
oW, BT OHE & FERICAEBRESRENRD o
72, XTI, WHBLEORIE & LTHERAES, T
g R —YE R L O THOK KB E OB AR R R A
BAE LTV A ABEMES RIZE S LTV 2 (For -3, 2011) .
SR FUICEBNTIE, WeMEISR A5 & 2T ER AR
fREAC, IEMERICE DWEOFRIG L R0, 5% 35
RAMEETO> THLNITARERND D, Fi, IEMER
a7 IR, UAOR Y MIE T, 50f5ICATR L5 L/
Ry NEPAELIEBIRD 27 (RILH, 2009) .
ARBRCTHIEMR 7 v 7 7 VH %K TL00MF ISR L 7=
HD20L /R EMMATELTED, IRPBDH LT,
UEDZ LD, =R F BV TR R X OVEER
7a7 I ARNE, WOHEBIG AT AN RD LT,
WOHBIG 2 5 & TR A HE LY fr< & L
HRMERFIETHDLEBEZLLND.

I HIT, AEFEFITH LTI AR 72DI12iE, Khick
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WSROI ORI 2 C, SIRKDEE 2Rt 2 Bl
DUETHD. 22T, RRABroRBR21ZBWTELIT
A TCINTFUR TSI A, FEHEON =R TV K
ZAWTIT o B RER (FA 5, 2011) , EM2FEET
VTR DR AEAREE AR L O BEALER & L _15f512, K
EEL1IAMFIREINT. FIMOESRLEREICHT D
RARHEZN B IR D DAL Do T2, < L TF AL THHE D
FAERBERIMEETZZ L0 D, M BEMOMBENES I
0, BRELTREERICERZ b LN, 72
B, SR F VKB ERBIC LTI EIT S &, B
bR A BT 1T B #IR 2R 0 4 1213 72 20°C /i
BITHEER S LA T2, I OMEMEEND Z L E2H 5
MMZLTWS (FAS, 2011) . IFIZBHTHLHEAD
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TEAE R SN 2~ VT UGB, J£X0.05mm) §
DL, B b EAFERP R, FAROBERN L 2D,
BOABNM E LI Z ERHE STV 5 (JEiIR, 1986) .
AR CH, W OAREICIHHK &K LXK THERZIL
R EITOZRNA, # EE D AEFIC OV TITHINT 2 5
EBDLZENTEIZIEND, < /VFAHIC L % R 5
DRRLEEZLND.

PLEDORERNG, =R F VUGB 5 W H
SEET 5720120, EEOUEIEHTHD Z ENH L
Mol ¥, BLICvAFUEE T2 2 & TY
KOAEBDMEESH, KELE RO D ZENFAREEEZD
ni-.



£4%
F18 TILFREBIZED=ZRUFTIOHPRODEE
REMNR
1. #E

PEMCIXTAEE R R & EHE LTy SR & 72 1) LB A3
T BHETITUE, T~SELOEMMAZET 52 &05, L
WORDNHEE 7> TN D, ZORMBEE RIS D 72012
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VY. BRI, SOHEEIS CIRWe IR S N AT B 7m0, W)

BERELLEL D ERDD (FRDL, 2012) . %
I, =T ouiis K USH & AR L pE o A pE )
EHEFFT D200, T LIZIARDET RS E 58
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FIE T, WOMBIG AT 5720 0R I~ LT
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X, FOEBTAMARSELZ L TUMARTZIREL, &%
f & a3 B T o —o L R B AMREER H D, L L, Z
DM AT D & & b, AEZORBITEAT L0
21X, LFO2o0FE N H 5. 128X, <~ /L F U TH
AROEBFENA ETI2BERNPHLDTRN ETHD. I
FTICERKDO—2L L THHIRAE W & TROTEMHEL &
EFLHZ2E (FAL, 2011) 2ZF T TWDH0, HROREAE
RDLRETRE DM EREH 72 & O BHAE T R0, e
FR EOBRBEEICOWTIEBESIR TV, £72, %)
KOAFE, fil, FFEBIOEAER &AL
BEHICL s TREREELZIT DD, TNLHOLMEE
MR IZNTHARDETZBET HNERH L. £ 2 THER
1CIE, VEARARZ EME, BETUERBIEZITY, <
NFBEREHAEEICE 2 2 BB HMICHET L &
HiZ, HEPOBRREFORFERIC OV THNT L.
20 HIE, dEICHWD Z ENSE W IEEEAREANT, »
RHBR A LR WSRIET T, /L F LB A BTV
FOMPEFGE LT EF RN THD. 22T, Rk
2TITVEATARICSEER: L T AL FLF ATV, SIARD
EBICKT 2R EMAELT-.
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(1) ILFREBETHROEENMEE SIS ER

1) EWDIE
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JEEL800g//%, U > EREEF500g/ /X E & OB A Y hilk
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2) WPBRX DK E

BRI, RV~ L FTHEBLER UL T~ LFRETD)
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< AFRIE, RV =F L7 40 A (JEX0.02mm, %)
THIF M A 20154F4H 21 A ~11H 26 A OWIE, #HEL-.
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3) RO

EMEZOMARY, WX EBRETEL, SHICHEEST
VEEHAEHE S B T10g/M, 4H 21 H OWREREICHE R
Y2413 (2FHE14%-Y U E11%-I1HE13%, AR
270H) =ZEHFMITETTOgM &M Liz. SLHALENL T
E L, HHORMOFEINIATDR D o7z,

4) FEHEH

A, BiH (BAEAE, RESB IO , Fu
BLOEE GEMB X OMER) OAF A2 WE%40H 55220
HEC30HBEICHELE. FMILE S 15embl E& 7%
e Lz, M ERIREARBICE S EHITAETHEEB
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PRI EEE ARE D 5 10em LE O E#H OB ZHIE L.
BEAITAB20 DR Z 5 HEA 3R E (MINOLTAR: Y,
SPAD-502) TH#lliE L7-.

BtORHEIZTOR & 220 BICH X3k 0 i,
Ry, IRk (FSEEETe) , HEEX D FToREs X OMR
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WZHIE Uiz, #iil, B, R L UOWBEIC VT,
BT OFHEE t BRE L.

HRIZAS B 12T 308 KE T, B i) 5 30emBfEi
T3 AT DR & 20em DL B2 ¥ — (TR-0506) % B4
L, —FlLa—%— (T&D#H#RS-11) T, 4H21H~
11H26H OHiM, BIERKZ LICHIE L. 72%, 8H20H
~9A19H OHFITREER DEFED 7= DKM L L7z no
7o BEOKIIARILDETT 03B T, B 5 30em
HEAL = /T DR & 20em DL &I o — (EC-5) # R
L, +HEK5E (Decagontt®ECHO®R %'—) T, 4A23
H~11H17TAOHIM, mERI &ICHE Lz, mEgnes
FIIBBIFTFO3RIE T, T 5 30cmBfE /-7 £ 20
~40cm” b THEAZ BN A B L OWE%40H 225 30H
TEICHIL, 10%H el U U AHIE TR, t RUE
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L7z,

(2) TLFRENMFEEBAOEBTICRITTHZE
1) EWDFIE

THEREMBENIEE v X —NDO =R B (T
B3, BEESBERs £, 1997F =K%
FREL1% 1SMERIAE) (I3 CRER % 0 L 7=

TERENLE X 4m X 4m O RIFRIZER T, £ 12U HiERE100
cm, EI60cmD XA 201011 AR Y B, 3B 1 LA
RRICESESGR Lz, T3k VEARKRK (K7 v~AFv
B) %, HE40cm, HEE40emOfEZ R EIRY, 2010412
HIZEME Lz, EARIE, EMERIC, #EAE75100cm
DEICRDHEHIICHVIRLE.
2) WEX DR E

HERIL, RV~ AT THELEZR UTATFRETD)
BLOWROUHEX 2R EL, H#XKELE L.

< NAFRIE, BBR1IEFRRICA Y =F L7 4 L A THE
FH & 20114F4H 250 ~11H30H, 20124F4H25H ~11
HA30H B LU20134F4H 260 ~11H30H OHIME, #HEL
7o MEAVERIKEX, [, R b CHIRmE A HEE L.
WBOFMEIZ, WX & H20114ENE# % LIS HEH0.5m,
20124E 25 HERE1Im, 20134E 3RS 1.5m e L7-.
3) #kBrOEEE

TERERE OREAEIE, RO RSy B T20114-23100g/44,

20124E3200g/48, 20134-23300g/Mf & L7=. ~LF X T
1%, < VT IR AT o T DR ITAEAE S R #E 72 7= &, B
TR AN B 424 (255 ) VR NHE=14:12:14, TR
270H) & FWWT, FHEFRRTBEONT0% % #EE RN
AL, BV iEEEE TV EREZRGCTHERO3HA &5
EHO128 KA U7, MBI, mEES T 50 (%
F U UERINE=12:14:7) & AW, 4E6lElC /i) CThia F L7z,

BIOMASL T, 4R FARITHR2EME LT L. 2011
EOFRE T, ERAEME 2 BT 272 0D5~6HEREEL
T REHINC R & 72 2 AR LIS O D s & il L,
FOBIFEA LT H5~6E5% L CHedh & @ B O L7z,
MATKIE, 20114E2~4H A2AEIC 1R, 5~117 21
AR E OES T2 LM 21T - 7=, AT HAEIL,
FEHOEVLED DI LB RO TR 42 20% 2
L ARV D B384 L2 AEB 08550 Tk & 50% FE
LIRS AR LIz, 20124R3 L U013 DOHE L, 5
~GHERIE LIS, TR X O E LTS 58
WAL TRmERDLL, TOBIELZHH L T L
O I L7 b D135~ 6355 L C AL 4 1l B O
L7z, 20124F DA ZREAER L U2012~20134F D ) Ak
TR EOFEFERIT, WIEICEL UTo 7. 7B, HAER
1L, < VT X L OMBALEL X Tl 201145 030.2kg/ i 3 L O
0.3kg/lt TH v, 20124EH31.0kg/Bt 3 L V0. 7kg/lf TH 1,
A L B X ICH B REN Do T2,
4) FEHH

PR OET L, EWHIEBICIIESFEME LTl LS
HOE SBIOEHE2 5 10em EFoOHiM oL R s, &
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AERTO201TE1LACHEE Lz, 2, 3BT, E
X30cmbL EOFWOFAERS, K SHLOEHRN S 10cm
OB OB ERE, B AERTO20124-8 L U20134
DILAICHIE LTz, £, i ERIIRERTICE X 2 H#
JEETHEB L.

EROAEBIL, EHEL L THMICBREZ M- 284
KORES %, FHEEEEE L CIREOELE S 10em L5
OEROELE%, HAERMD2012/FE3 L U20134ED11H
WZHRE LTz,

T, BEEAREDS10em FE O EHOEEE, 2011
4, 2012453 L UN0134ED 11 A ICHIE L7z,

AEREE, FAEMONARZIY LT, Fill, IRk (F
BEEETe) BILOHBEL Y TORERIZ/T T, 2013412
AICHIE U, iRl 8, EMREB I OEREICONT
i, B2 L OTVEEE t RE L.

3. R

(1) TLFRBTHAOEBTINEE SN DER

FHOAE L, &S TIIHERZI0R I~V F KA T4.4cm
ThHY, HOHXD49.8cmIZHNFEICEL, 0% L
VT RENELIX L E_FRICE 72 (3513KR) .
R WER40P I~ L FRKN35m/MTH Y, ML
X D2.0m/Hf & ENERICEL, 0% b /LT XKL
X L HANFEICEN- 2. EEAIT, #UE%I100R I~
AT XA10.3mmTH Y, BALFEX D8.8mm & LhFEIC
KL, TOH% L NVT KBTI & E_RFRISK -7z,
AR ENCAE B RN - T2,

THARIT, WE%160HIC< L FX2324.6mmTH Y,
MK D21.5mm & EARFEITKRLS, Z0H bV ATX
DSEAHLX L B A~_RFREIZ KD o 7.

HEOAEFIL, FEHTIIHEZRI0H 1T~ /LT XA386.041/
BCThHY, MLBXO58.08/M & ILFEIZELL, Z0
T~V T REPNELBX L L _NEEICE o 7. AT
PRIX A B2 ieinoT.

W% TOR O EIE, HER I OEZRS~2mm & 2mm
A ORI T, ~ /L F XA 81.8g/ft B L V16.3g/Hf &
13.3g/f T v, HEALIHIX D42 Te/ktls X O 2g/M8 & 7.3g/ 4t
WA BEICEN -T2 (55143) . P, WEHT0HIC
WO ARDEEF L, FORMERSERICBNT, <
NF RPBALIR I ARF B R LTz (B16%K) .
e %220 H O EIT, BB KR TIE~ L F K3
234.0g/fit 4 L N273.9g/M CTH v, FALEEX 1D 109. 7/
L N188.0g/H & L NEEICED -T2 (5143, HHE) .
F72, EE10~5mm, 5~2mmE L O2mmAdil DR T
I~ L F X ANE3.1g/08 & 33.0g/H8H 3 L UN9.1g/t TH D,
IEALFRIX 0> 23.8g/M & 19.6g/iH 5 L 109.6g/Mit & b ~F &
IZE)NoT-.

MR, < VT XTI ~ %40 H O45321.7C
ThHY, MUK D18.3C L ~_34CEHL RoT=md, 74
AICARE CIT LB X & [FRRE & 7r o7 (BB6IX) . (AFE
KROHIZ, WBEE~TH PR E CITABEX N ZEN 220



S T2,

TH TAILE T~ /LT RO EABEX & K <
HERB L7z (BBTIX) .
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THY, HEUHXD4.9mg/100g3 L 183.5mg/100g & b~
BEICEL, WE%1600 £ TIE~ /L F KONEAHX &
NEBICE N (F16FR) .

THRRREZERIT, HE%40 Ak LUk

H13RK ~ATFREICE D [3K) VEERAOH, 18 LIOEREOLETOHD
(11 ITHRAR L 729A)
" i e e
%&§1ﬁ mﬁlzifm) WA ES %@5%4) Frrs L A T
(K/#)  (em) (m/#8f) (mm) (/) (SPADfE) (mm)
< VT 4.7 74.4 3.5 6.7 86.0 46.7 15.1
40H M AL 4.0 49.8 2.0 6.1 58.0 44.3 15.3
i ns * o ns * ns ns
< VT 4.7 88.8 4.2 8.3 104.0 49.0 17.8
70H M AL 4.0 65.7 2.6 7.2 77.0 46.7 17.3
AEME ns o * ns ad ns ns
<~ )LVF 4.7 93.1 4.3 10.3 140.3 50.5 21.0
100H e L E 4.0 69.8 2.8 8.8 91.0 46.7 19.6
HEM ns * * ok w% ns ns
< VT 4.7 117.7 5.5 10.8 142.7 53.2 23.0
130H I L P 4.0 83.8 3.4 9.6 88.7 50.6 20.9
HEM% ns * * *x * ns ns
< VT 4.7 118.2 5.5 11.6 106.0 51.2 24.6
160 H e LB 4.0 83.6 3.5 10.0 72.3 50.4 21.5
<~ )LVF 4.7 118.2 5.5 11.7 91.7 47.2 25.1
190H e L B 4.0 87.9 3.5 10.5 58.7 45.7 21.7
< VT 4.7 118.5 5.6 11.8 25.1
220H I L P 4.0 88.7 3.5 10.6 21.7
ﬁ‘:éﬁ‘lré ns * * %% *
E1) APEXI34S 3 1E
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2 ns ns * ns ns ns * *
~ J)LF 234.0 273.9 99.7 56.9 53.1 33.0 19.1
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T~V FKN159.5ecmTH Y, WAEEX131.3cm & b
REBICE» o, BIEEL,EMLI~3FH TlE~ LT
XX ZENZEN6.4m/HE, 20.5m/iHk L UN56.2m/E TH Y,
MEALERIX D F L2 15.3m/Hf, 11.1m/#1 3 L U26. Tm/Hf &
HARFRICRE oo, BERITNBRX NG B R ZEn e
MNoi-.
2) EREREOEE

EX1Z, EM3ER T ATFXN285.2emThH v, IE

#8755 (2018)
FRX D235.4cm & EARFEICEN -T2 (BFL17HR) . K
B, EHESER TIE~/LFRA36.5mmTH Y, ML
X?31.8mm & E_XERICK o7z, ESRIE, M2, 3
£ H TR~V F KA 44.5mmPB L 64.2mmTH 0, il
PEX 038.9mmE L 55.2mm & H~_F RIS K- 72,
3) EMH3MFH DEMKE

AREIE, F IR~ FRBA5.4kg/iTH D, MEALEL
XD 3.2kg/t & LLRFEICEN -7 (BB18%) . HETIX
< NVTFXN9.9kg/fF TH Y, BALFEX D6.Tkg/fit & L~EF
BIZE o7, R TIE LT 2kg/ TH D, AL
FRIX D 3.2kglkit & L _REEICE ) > 72, B, HEB LW
REOAEFHE, ~/VFXMR19.4kg/ff TH Y, MAHEX O
13.1kg/if & LN HBEICEN - 2.

F1TR < ATFRER (35K VEEEKOFRHCEROAEET R L O ERRIC LI TR

wits®

B33

S Y 3 Vd
’})ﬁg wmp REEAE B pwRRY EmE RS Emm 0
(A /%) (cm) (m/#t) (mm) (cm) (mm) (mm)
< L F 4.0 159.5 6.4 13.9 27.9
VEE e 4.0 131.3 5.3 13.1 26.6
Y ns * * ns ns
< LT 23.2 87.9 20.5 10.2 295.0 24.4 44.5
2AUEH  mE 11.4 98.0 11.1 10.3 208.0 21.3 38.9
HEM e ns ok ns ns ns *
< L F 63.2 88.7 56.2 11.0 285.2 36.5 64.2
ER  EnE 29.8 88.2 26.7 10.9 235.4 31.3 55.2
ﬁ%"?’# wek ns wk ns * * *
1) ABRXIIA5E
2) tHE CUBXEICnsITAEEEN RN L&, MI5%KEOFEENRH D Z &%, **T1% K1

DEEENDHDZ L EmRT
3) 30cmll EDOE S O & A
4) BMEBIIREAKICE S ZHITEDE THEY

$18F <~ TN S5k HEAH RO EMESFER D
AERERIC T T

B [EE53 R 5B it
L 1)
JLFER kel
< JLF 5.4 9.9 4.2 19.4
A LB 3.2 6.7 3.2 13.1
;ﬁg,@% * * * *

1) PR 3AB A

2) tBUE CRELXIC I % KIEDFEAEN O D Z & 2R T
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VTR CEE) U7 R R A A LR R, IR
W% ~40 B O BN~ L F XK ClE21.7°C T, ML X
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~BHICKRER Y =212/ D 2 & (A - KB, 1976) <,
2320 CHII% TR OIGHAT S22 & (EH, 2001) 28
HERTWA. £ZT, 6H29H (#EXRT0H) 1Tk %
Y BT RSO EEZFE L A, v VFRTIE
MEAVER X2 B, 2mmPL FOMIAR S L8 IZHE I L Tz,
FREMINC 25 &, FBRIZIEF IS, B E 2R EICfEH
SNDEKRGERNT 2%ENHL (FH, 1983) . Z
NEOZ EnG, v VTR CHEASRICER L2 &
THMBE BN L, 2K OWRILAMERE Sz LR s h
5.

BRESTA L C HHE P ORESREZESR T, v /LT X TIZ5H 30
H ($i81%40H) BELO6H29H (WEHT0H) H3 ML
X & HRB0EB LV m< Ro7c. ZORREE LT
BB IEEL D D D2 F K5y OV VR ELIEE 23 @ E U
Tz & (R, 1995) SR Y =F L7 4 VAT
MR DIRIBIZ L DIEND RN ERHEREND., =R
T OEFRWINEITROZW e EICEDLETEL 2D,
5~ AN ENT-BRIZZ OB OO FTESLREDIR
KIFIHEND Z ER TP OERNL 0D &EK
ENEALTEMT 52 (CFHE, 1983) BA@EInT
W5, AT LT RO AEERIL, 5H30R (#HEHE
40H) IZREP1EFE LR RV RERED L8FIZHAL,
BEHLIEE LI, ZRbDZ Enh, HIREDH
NN L ERAREE R ORHBERICE Y, FiiEEBT SR LI L
EZOND. £z, BEEOBEME, FALEDPHEMT 5 Z
LIZORND LR SN, BoOPAE s m EL-ERO
—DLEZbND.

HERE DO RAMY & BT EROAEEM A SN LA
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ARFFETIE, ~ VT XOFH O FEHAIT L% 100 A LI,
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Y, IROEBFEMEES - RIS,
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1. #%E

=R F T A~DTT F I FRIOBATE, AFORIENR
B LTS T CRBINRITIRZE L, IBAZFORFEREH
W, MEEEZREIEL29RRHH L (FH)IH, 2014)
R, BAn LIS ROFH OFRAERL, £&8B L UHERNE
BAR L R LA-Z (BBARD, 2010) A& Sh
TV, ZOZEnD, 7T 2 FRIOEAIZA RO S
BIHIZBWTH, BARDEFEDORIEREZ D, PIHAEFTC
R E L A EdE S5 2 LN TE, Sl & HEtE 3 5 ik
D—D LR DAREER S 5.

LoL, ZOEWERIET 5 & & b, RIROBLIHIEY
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WERESHEDIEEZHNE LRy MEREHCRT 2
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HORFAEESETHOLET 2 m ESE M RITRY
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Y, Tsk) EARAK (K7 v~AFvhA) &2EM
L, FERE BARDEEI AR H100cmDE SIZR 5 L H I
IR L7z.

2) WPRX DK E

AREBIS T2 PR 7 F 2 F10% &R, AAD—N
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BLOEHAAXAREL, 1K1 E L, H£X5XEE L.
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REOARDOH EERICEAG L (BET7) . BT
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(1997) DAEBFFRET A LEH Lz B REKIRH O %
BB N1.5L 72 57-20114E1H 170, 20124E1H 138 %
F 20131 A7HICAT - 7.

3) HkEr oA
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20124E73200g/48f, 20134EA3300g/H8 & L, mEHEAT
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WL TIfTo7=.
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FROAEFIL, FREEOEATEROILAICHAE L.
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3 HITIER £ 30cmBL EOFHORAEARE, RSB IO
725 10em EEOHIE OB (GEEA) ZHIE L.
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25 10em EEBOHiR OBRARE L. EHOEFI,
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FATET, 201148 L U20124:12F ICE A B O£
EEAMEL, BT 0RFHEEL L.
B OEE, T, EHROEFTICOVTIE RO FEEHE
ZHRE LT,

2011

(2) 27+ = FRIOMABEHRHE S X T LD

THEHE > AT AiEMicrosoftft O Excel 2007 % H L
BAE TS 2T & (F4 - )1, 2012) 2 EEICfER LTz,
Ky AT AOBMBIIHESHIT R LT,

FT, VAT LITTHREL THRMEEZ A TS &, 9H1
HOREDN DAY AT A EEB S W72 i E COREFO IR
T—X %, [GET — XY 7 hMetBroker Servlet

(Laurenson®, 2002) Z#FIHL TT A XA LEMGT
D. WIS, VAT DEAFE) SRR b B EE £ T

RET—4 %, G Z L2485 HOKIRIIBES0FM (1980
~20094) OFEHFKIE LV BV, FED, Koz
W45, TNBEIT-7-%IC, EFFHETF AN (B -
AR, 1997) IZT —# BREAINFHEITOND. T
R, TR U7 USRI B B RIRRI O3 B HREL1.0, 1.5,
2012ET S HB L OHBKIREED AFEREND. 728,
BHRERREEREHIE, - A (1997) OHELTWD
REREN22L 5 A E L.

F7o, ML T A X AMEOMATDOEIILLTO LR
ThD. FEH, Al BT, FBOE, \E, BER
B L OMEET AT A & 2 EA, i), sk o,
HR L OINTATERT A X AHME, HIRTNRT A X ZAKRE
A, ORFEETAA T A Z AR, IR, LR L ovE Ly
NT AZARE S, —BIB I OWTHTNT A Z A,
LTI N T A X AL OFT — & 2T 5 2 & i+
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!
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LORIRT — 2 ET AL AND
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! D RHE K
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BELEORIERIIT T I FXD94.0% TH Y, HEHAmX
D68.0% & BRI E - T- (B195%) .

B ORAEREIT, FFE R DU ZRL L2720
WX E H4.0RKTHoTZ (F20R) . £z, FoRES L
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BEEORIFERIIT T I RED96.6% ThH Y, HEHAX
D84.5% L IL~NEEICEMM-T- (H19%) .

FHOEFIZ, EETIEY7F I FEA111.2emTH Y,
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MEETIIY 7T I FRA16.3m/M TH Y, EHAX D
11.1m/M & e NEBEIZR & Do T2, BAEASR L O
T KNG B EN o Tz

FHOAFIL, EETEI 7T FEAR249.0emTH Y,
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FHREB IO AERITNBEXMICEBERZEN -T2,
3) EMTFHDAER
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H19E£ T I FRIOBAmANEH L. T3k HEAEA
DIEIEDFIFERIC LT TR

e )
I (%)
ALFR X
X 20114F 20124F
s 73 pED 94.0 96.5
B A 68.0 84.5
A Y * *

H1) AERIAXEKE T,> 7 2 NAIZ20114:1 A 17H,
20124F1 A 13 B IC@h /i e & FHV Clgcti
2) 201145134 H 128 EX2 5103 %, 2012451344 22H
W& ERSED102F (402F/8) % iid
3) BB t BEEITV, MEXKRENC*IE5% KEDOF B
N5

$20E VT2 FAIOBANEMIER O Tk HEAEARKOFNAEE, THREBLV
HAEEICRITT B8

eI . n e
pEE  RAAK RS RWER  mmm T EAER
(A /H81) (cm) (m/f8t) (mm) (mm) (kg/fst)
T FIFR 4.0 149.0 6.0 14.1 27.7 0.3
AT 4.0 131.3 5.3 13.1 26.6 0.3
A ns ns ns ns ns ns

A1) SXOMEILFE19RIZFE T
2) tREICLVAEXEICnsITHEZEN 2N

H21R V7 FAIOEAASEM2FER O (52K IFEBAROFEAER, TRAER, ERELIOEAERIIRIT TR

A AREK k& e B SLERE TR TR I8 TAER

7D
AR R (em) () (mm) (em) (mm)  (mm)  CkglhiD)
vT7FIR 14.8 111.2 16.3 11.1 249.0 23.6 42.4 0.8
flL3 i 11.4 98.0 11.1 10.3 208.0 21.3 38.9 0.7
i ? ns * * ns ns ns ns ns

£ FXOMEILFEI9EICHE T
2) tREICL VAKX nsiTHEEENRN &%, * % KEOFEENH D Z L E2RT

22K 7 X FRIOWAMAEMBFEH O 52K VEARROFMNAET, TEAEFR L OERRICRIE T

LB AR KRMER R B iges FHE  EREEER ERR
(©:N:p) (m/#éf) (cm) (mm) (cm) (mm) (mm)
TR 45.8 41.7 90.9 11.2 276.4 34.9 59.2
I A 29.8 26.7 88.2 10.9 235.4 31.3 55.2
ey ﬁﬁ” ww * ns ns ns ns ns

E1) A XOMEIIHEIIRICHE L
2) tBREICLVABRXMICnsITAEEAED RN &%, “TNKEDFEENDHD Z L%, *T1%KEOH BN
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B * ns * ns ns ns ns

TE1) JBEKI3A54AE

2) tHRE CREXMICnslTHEENRNT

FII1% K EOFEEN S DH Z & ERT

L&, MIB%KEDHEENDD Z L%,

89



TIEEEMRB S ¥ —RplHE B85  (2018)

32k AT BN EFER OYHEB ST T D T52K) KE OB E I L OERED
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AE M 2 ns ns ns ns ns ns ns
<~ JVF 21.5 60.7 13.0 9.4 219.6 28.6 57.7
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S mmE REAE ks pWka E6E ks LBE

R/ (cm) (m/#) (mm (cm) (mm) (mm)

% 7.2 79.1 5.9 9.7 211.8 21.6 43.9

ECUEE ] 8.8 74.6 6.5 8.8 220.8 21.2 44.1
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Summary

The Mitigation of Replant Failure and Improvement Method
on the Growth of Young Japanese Pear Tree
~ Generation of Soil Sickness Syndrome and Mitigation of
Replant Failure Growth, Promotion Effect ~

Tomoaki ToyA

Cultivation of Japanese pear, which is a major fruit in Japan, it comes to lowering the tree vigor and yield by old tree.
So it is necessary to replant in every 30 years in production region. But the growth of replanted trees were usually
suffered, it has become one of the hesitant cause replanting for the grower. One of the reasons for replanting and
new planting does not progress, it take 7-8 years until stable harvest. So it is necessary to improvement method on
the growth of young trees and short period until the first fruition. We investigated the generation and a cause of soil
sickness syndrome, the mitigation of replant failure and improvement method for culturing trees of Japanese Pear
growing up in a short period by applying the cyanamide and multing. Eventually, they organize in order to diffusion

of innovations towards the grower site.

1. Soil sickness syndrome in Japanese Pear

(1) Generation and cause of soil sickness syndrome

We investigated the generation and a cause of soil sickness syndrome in Japanese pear, cultivar ‘Kosui’. In both
‘Akizuki’ and ‘Kosui’, growth of trees in a nursery planted in virgin soil was better than that of trees planted on the
site of the cultivar ‘Kosui’. Growth of trees of the nursery cultivar ‘Kosui’ planted on continuously cropped soil was
2.0 to 2.4kg/tree and did not differ among planting intervals. However, growth of the trees of the nursery cultivar
‘Akizuki’ planted on continuously cropped soil was 1.1 to 3.0kg/tree and was inferior close to the center. Soil hard-
ness and soil chemicals in the nursery cultivar ‘Akizuki’ planted on continuously cropped soil did not differ among
planting intervals. Growth of trees of the nursery cultivar ‘Kosui’ planted on continously cropped soil disinfested
with dazomet was worse than that of trees planted on virgin soil.

(2) Varietal difference of soil sickness syndrome

We investigated the varietal difference of soil sickness syndrome in Japanese pear cultivar ‘Kosui’, ‘Housui’, ‘Nii-
taka’ and ‘Akizuki’ planted pot that the full continuously cropped soil or virgin soil.The mean weight of the nursery
cultivar ‘Akizuki’ trees in the continuously cropped soil was 60.4% worse than than that of the virgin soil at one
years. In cultivar ‘Kosu?’, ‘Housui’ and ‘Niitaka’, there was no significant difference in the mean weight of the
nursery between trees planted on continuously cropped soil or virgin soil, although the effects of partial to the
growth inhibition by soil sickness syndrome had been confirmed. In conclusion, Japanese pear is a difference be-
tween the varieties by the effects of soil sickness syndrome, cultivar ‘Akizuki’ growth inhibition compared to the

other varieties in particular.

2. Mitigation of replant failure of Japanese Pear by topsoil dressing and mulching

We investigated the effects of topsoil dressing, activated carbon, and activated carbon flow on the mitigation of
replant failure of Japanese pear by growing young trees of ‘Kosui’ for two years. Shoot growth was greater in trees
planted in a field treated with topsoil dressing than in trees in a non-treated field (control) both at one and two years.
The mean weight of trees in the topsoil-dressing field was 170% greater than that of the control at two years. There
was no significant difference in growth between trees in an activated carbon or activated carbon flow field and the
control. We also compared shoot growth between the trees in a field treated with topsoil dressing along with poly-
ethylene film mulching and those in a field treated with topsoil dressing alone. Both at one and two years, shoot
growth was greater in trees in the field treated with topsoil dressing and mulching than in the trees in the field
treated with topsoil dressing alone. In conclusion, topsoil dressing has a positive effect on the mitigation of replant

failure in young trees. The combination with mulching further promoted the growth of young trees.
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3. The development of improvement method on the growth of young Japanese Pear trees

(1) Effects of mulching on the growth of Young Japanese Pear trees

In order to establish the method for culturing trees of Japanese Pear growing up in a short period by polyethylene
film mulching, we carried out the following verification test. The factors that growth of young trees is promoted by
mulching, the amount of root increased by soil temperature rises and nitrate nitrogen increased in soil were pre-
sumed to lead to enhanced shoot growth of trees and number of leaves, that lead to increased photosynthate. Shoot
proximal diameter and trunk diameter were enlarged, that is presumed to lead to increased Storage nutrients of
pear trees in the mulched nursery. From these things, mulching promoted growth of young trees. In cultivar ‘Kosui’
trees treated with mulching for three years, the number of shoots and total elongation of shoot growth were greater
than in controls at two and three years.

(2) Improvement method on the growth of young Japanese Pear trees by spraying the cyanamide and deve
lopment of a system for calculating the appropriate timing for spraying

In order to establish the method for culturing trees of Japanese pear ‘Kosui’ growing up in a short period by ap-
plying the cyanamide, which is the chemical used for stabilizing the flowering, we carried out the following verifi-
cation test and system development. In case the cyanamide was sprayed on the nursey trees in orchard field, the
sprouting rates of leaf bud at a year and two were 94.0% and 96.5% respectively, both of which were significantly
greater than no-treatment trees (controls). The number of shoots and total elongation of shoots were greater than
the controls at three years. Therefore, we consider that cyanamide could be used not only for stabilizing the flow-
ering, but also for facilitating the early bearing of replanted orchard field. We developed a system which calculates
the appropriate timing for spraying the cyanamide by downloading the temperature data by AMeDAS(Japan Me-
teorological Agency official website) into a personal computer automatically, and then calculates the DVI (develop-
mental indexes) according to the growth forecast model.

(3) Effects of drip irrigation or mulching on plant growth in an aging nursery of Japanese Pear

We investigated the effects of drip irrigation or mulching on plant growth in an aging nursery of Japanese pear,
cultivar ‘Akizuki’, after planting the first year and the second year. Shoot growth and canopy development in the
drip-irrigated nursery was better than for trees that were custom cultivated. In the second year after planting the
nursery, fruit weight for drip-irrigated trees increased by 7% compared with that of custom cultivated trees. The
volume water content of soil on drip-irrigated trees was maintained at a higher level than that of custom cultivated
trees. This higher soil water content is presumed to have a positive effect on shoot growth and canopy development.
Shoot growth and canopy development of trees in the nursery mulched by polyethylene film was better than for trees
that were custom cultivated. The soil temperature in May was 3.3 degrees higher in the mulched nursery compared
with custom cultivation. This elevated soil temperature is presumed to lead to enhanced root extension activity of

pear trees in the mulched nursery.

4. Improvement method on the growth of young Japanese Pear trees in demonstration of the production site

(1) Effects of mulching on the growth of Young Japanese Pear trees

In case the mulching on an aging nursey trees in producers orchard field, the number of fruit and yield were
greater than the controls in the second years after planted. The reason for this was growth of young trees is pro-
moted by mulching. The effects of polyethylene film mulching on the mitigation of replant failure of Japanese pear
by growing young trees of ‘Kosui’ for two years. In case mulching on an aging nursery of cultivar ‘Kosui’ and ‘Housui’
in the replanted orchard field, both yield and growth of young trees were significantly greater than controls.
Therefore, we consider that Mulching could be used for facilitating the early bearing of replanted orchard field. In
conclusion, in young trees, increasing effects of polyethylene film mulching on the yield and growth of young trees in
producers orchard field, were confirmed.

(2) Improvement method on the growth of young Japanese Pear trees by spraying the cyanamide

In case the cyanamide was sprayed on an aging nursery in the replanted orchard field, both sprouting rates of leaf

bud and the number of shoots were significantly greater than controls, as an aforementioned example.
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