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9H5H JEHHE - v 9.8 10.0 42 51 149 182 50 474 46. 4 48.9
ERE - MEvF 7.7 6.8 102 100 218 175 21 617 47.5 31.9
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M0.3m, WARI07m) LVAEIILZVWI EZHEL
7zo BARE S0, FHMERTS H29HISHR v M
ZEML, 100H17H, 11H1I0HBX12H 5 HIZ
IHE L 72854, 10 H 17 H CI3AE#EX (#kFH 0.6 m,
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EHOREREODHLH T TORSE L2, L
7B EEE 100 g L EOMR E L7z, 72, BEMR
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BAER BNBEOREARICBIT M) oFEER, 8, ¥, XHE,
EEBIVOnd72 ) O FERE
RERC EEE REXERE R B XE O EE MbHE
(¥k/m?) (em) () #o) (W) (gDW)  (gDW/m*)
30/100 3.33 135 a 3.3 ¢ 69 d 128 ¢ 73 ¢ 664 a
50/100 2.00 123 ab 3.5 ¢ 83 cd 185 b 116 b 601 be
70/100 1. 43 109 b 4.3 bc 113 ab 222 a 152 a 535 cd
30/120 2.78 119 b 3.8 ¢ 74 d 134 ¢ 85 ¢ 608 ab
50/120 1. 67 114 b 5.2 ab 98 bc 190 b 120 b 518 cd
70/120 1.19 113 b 5.8 a 123 a 212 ab 158 a 441 d
FREE * * * ok ok ok
A fH ns ns ns ns * sk
AR THT X A ] ns ns ns ns * *

) FMAEFHAICBIT2R LT VT 7 Xy FXFHTIE Tukey 2 & D 5 %KHETH

HENDHDHZ L ERT (n=15).

k% BIO*IT1%BIO5%RETHESAD L
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BIUOmdH 7z ) OIARIE
AR X BiMRSL AR EEHIR BIRE  INE
&N (%) (%)  (gFW)  (gFW/m?)
30/100 1.0 ¢ 3.6 b 3.6 a 150 ¢ 482 bc
50/100 2.4 b 4.2b 0.0a 426 b 852 ab
70/100 4.5 a 20.2 a 2.5 a 745 a 1117 a
30/120 0.8 ¢ 3.0b 0.0a 118 ¢ 295 ¢
50/120 2.2 b 3.2b 0.0 a 325 bc 488 be
70/120 4.0 a 13.4 a 2.1 a 689 a 827 ab
FRMH K% * ns ok ok
Eﬁ\ﬁﬁ ns ns ns % skk
RIS /AR ns ns ns ns *
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WRIE R ZWHEHnTho72 (FE2X). 2, &
LB D 5 A S II R 2SR W T AR o 72 A8,
[70/100 X ] TlZAZEB X OB 2 B 72 B
EDndH720 745 g THOKX LY %0072, AE
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BXOI12H 5 HICIUE L 7254, 10 H 17 H T3
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WX EDE 0ozl a@m Lz, £/, MAEDS
&, 11 LD T 720 205 5 2.1 FRFLSE
DOEEDHURIE IR D EHWI LR L7, KREBOS
RiE, 7T H29 HIHE O B8 ) 5l 7290, H
TG HR/IARE L OREBAGR & T E 2wy, i
D BBV T O HAERE T X W kD72 ) O 15
HERIRIENE { o 7208, PRS2 1) Tl
UMD R MR RRES 2SR L D b2 kiR & &
o7z B D BB B EALEAE D 72 D OB

, RERHT BB ORI R & AT BB 2 20T
t%%tb@%ﬁﬁ@%k&ﬁ#%%tfwéa%
AbNA, RO EZY—a v PEELTWS
BRIHCTH Y, BIMRLMWRKL D0, F7-, RO
MR & EEROAFIXFIFICKE L 25 bIT
E7: <3, IRbOERIFEMTHL T T 7 MY
TR O LB RSB L 72 EO— T
ANF GRS L TORFENEZ LN TnwE I L
M5 2430 EFLMIZE VIO EFT Ny —
R -oTL A EPRRENS. KRBITIE,
IR R I B 2 2T kb 72 ) OBRED

B HR
o

H6R PHEED

11

MERECE, AR U B EE ORI BR L T 5
EE 2 b, RS T RACRE: L 0 SRR
DWIEFITKED 572720, HALHFED 72 ) OB
HICITHEOBEMEIBN- L EZ bz, Rl
TIX, TR BT & o TRl 7 R B A5
Mo TWiwv., 5k, BTS2 ) ORIE %
BT LRI RIS LR B X ORI W
T, PR AR ORAERL HbETIHIC
a3 LBV 5.

RO Y E X O Brix (38K 30cm® X TH T
RNEINTdH - 72285, FRIUBX ISR & 27241338
DONLhol (563, WRANOHEEOMIZ
LT, TXRTORTFY 7 rBIUA XY Vidhk
WMT&E o7z, [70/120 K] 1 Z&bE&E R LD
oz s, FV) THEIZEWENTH - 72, R
D7 T b)) IREGERA ) IHEIE, FWARO
AFREREFTRREIPORKE S EBEZITAHT LN
FEZHN TS 29 3L 32 ARERCIE, FRIEIDYK
Ewizsi FoEERE, BIRIE S 12722 L
2o, HREAKEWVIZEBORESEA, SES
DT T2 M) TRENLL Y, Dbty T
BElEDSEmL RBEME ol E 2 BN

VEXY), B RECIEIRD 20 ol Lo &
BN 2 2 R 2S# LT b 2 L2 52
W27 o7z, RRBRER T, BEMEED 7 ) O3
DOIEB L O IZRT 2 541 ) #HEF BT 5 Rl
BREMEE WL E 2o TxV W, 5%, FiE
D RRER T L2 R, IR R EEM Rl %
Bt 2 BN D 5.

AERIZ BT 2B DW=, Brix, WWEH7-) OLWERE, ZWEL IV
Wi EDH 72 ) OGRS LU0 ) THElL

BM)ER Brix IVIN=A JWa=x  AJe-x GF,, GF,., &Fr&® SHEE a2 bk
BRI
(%) (%) (mg/gDW) (mg/gFW) (%)
30/100  12.7 a 10.1 ab 41 ab 55 ab 89 a 196a 21 bc 402 a 50.4a 54.9 a
50/100 12.9a 10.4ab 35b 5l ab 80 a 204a 28 ab 398a 5l.5a 58.2a
70/100 12.6 a 10.2 ab 59 ab 58 ab 73 a 226a 42a 458 a b57.6a 58.5a
30/120 12.0a 9.6b 80 a 80 a 100a 266a 17c 543a 64.9a 52.5a
50/120 13.4a 10.9a 48 ab 55ab 79 a 25la 27b 460 a 61.6 a 60.5a
70/120 13.4a 10.9a 25b 36b 64a 179a 27b 33la 44.2a 62.4a
) i%tlﬂwi'%na 1355 3 KRB, SHHICITARSLEMO 2 WHEE 10055 200 ¢ £ TOHR LM L7, FAEHE

WZBIFAFRLET VT 7Ry b TIETukey 3125 0 5 %KETHEENZWI EE2RT (n=23).
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mb7-DER, VAR, »VEFNFh10g, 20g,
20 g) ZEMRIZATS 72,
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I FEDHFEICHENT - 72, FA4E L 7 BRI i 5 50
gD LoReE L 2B, EEHEEoME IHitE
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2 BRBPLUEE

M o&RIZ, 7B EAICH SRR
25CxBR7z05, 7THRH»S 8 H LA E THRWE
ML, CPAEL D BIRCHER L7z (55 11K, 19974F).
INHERF I B 23 EER 2B, 61205 72AKT
LBLIX RIIC IR0 S e hr o 725, 3R, XES
XOHEHEIZ, FIREIEL 2513 ERKEVEHTT,
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oA L7 1%, WEOEY T FEERE ATE W
FEHBMNEDS S EmE R D2 L E2RE L. 4
EOFERD S, I FEHCB VT HHREDSE W
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(8) &) o) (gDW) (gDW)

5-10 6.1a 75b 52.9b 556D
15-20 7.1a 92 ab 59.8 ab 62.8 ab
25-30 7.2 a 91 ab 60.6 ab 65.1 ab
35-40 6.7a 101 a 73.6a 72.1a
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13 TukeyEIC X Y 5 %KETHELERH LT & %2R
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25-30 6.1a 68.2a 30.3ab 569 ab 453 a
35-40 7.3a 48.3b 25.2b 70l a 540 a
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R OHEWH B X OBrix 1 35 - 40X | 29& <,
W EREPEWITEBrix 3EWHEINTH -7 (59
). WMHNOREHEOMBICEH LT, §XTOKXT
Ty T ryBLOA X)) VIIMITE Loz IR
DINVT =R, FVI—ABLITAZO—RAEE
WEHEREVREWIET ES o722, 7527 M+ Tk
GRPEHERIEEDPAON P oT. T,
) TR T15 - 201X 25742% CTleb <, 35—
401X ] $%65.3% T bIKAH > 72, HEH 5 10 121992
EOEHIUEFTORBICBNT, 7THTFTUTOF
) THEIZ34% ThH o722 L 2 ELTWABED, K
ARERTOF ) TR 65 %D L CTIEEITE - 7.
RABRTIZ 19924 0 RER L ) W& R Do
7205, V7 h—RA, FVI—ABINAZT—2R
ERDVPIFEFIIH %L, ZoRR, WRoL) THE
WEL kol 2 5Nz, 72, Sugiura 53V 13,
RBEAMLD 72 D128 EAFEA L 72 1993 4F D 3l BRI
BWT, 8 H HUoRoEREE =R+ ) THEIE,
THERHIDKREE T LA L 2HE L2, AR
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H 9K MM HREORERBRICE T 2RO R, Brix, EWEDH-) OKMEEE, W
HB LRS- ) OEETES LOF ) T

FRERE  ®W%E  Brix  IMM-A )T wa-x AJe-x o GF,, GF,, SHF&EE SFFEE 1)t
(g) (%) (%) (mg/gDW) (mg/gFW) (%)
5-10 13.3 ab 11.5ab 29b 28b 48b 229a 63 a 397a 52.9a 73.7a
1520 13.7a 11.9a 33 ab 32b b55ab 267 a 76a 463a 63.5a 74.2a
25-30 13.5a 11.6 ab 37 ab 41 ab 56 ab 255a 70 a 459 a 61.8 a 70.9 ab
3540  12.6b 10.9b 46a 48a 6la 238a 58a 450a 56.7a 653D

1) RHROKLILE 3RS, HHTIITRAERLEID 2 WHIEEE 10075 200 g T COSMRZE A L7-. #HEHE
BB FELTIVT 77Xy P TIE Tukey B2 L ) 5 %KETHEENZWI EZ2RT (n=23).

BCHMM UM EL TnWDL I ERD, 20
B OSSR O O F R iR B X O
) IHEIICRE (B AE RIZL TV LI REED D 5
e SN,

DXy, REEBIIATEREICHNR, ARBLOH
MSRIR D% < 382k L 7272 0 R IE DD 7 2 o
7ohs, FEREATEWIZE 7 H FHIEROKD 72D
DOYMREIIE» 72, AFL Y LHH 17D oHids
BREERE A & BIBIE AR WIS e 72 2 &
ARIBENTEY, T/, RREREL SHERE D
HEIE ESIR OB E X OB DI E DN S Wi
Tho7zZ b, BRI FEHIE R E WA
KEHWEBRL, SRINGES X OB oRE
HEOMERPSPERET25005 30 g REDOHERE
WTH 2T A 2 ENRWEEZ S,

V. HEFTEFRADRDEICK 2FEORE

IFIZBWT, HOBRIRR IHEROMAT T L D
B BORBRIESE W E WL L. B
MR & EERo BT EICIMHERH Y, AFM
AEVWHIHEBIUEIZZ W RO E 25TV
%3, ZO7z0, B IS CHBIEZ BT 572
DIME 2 pie S &, EFMME BT 28855
MEZONDL., — BRI, HATIIRERIT) 2
W, w, BRBLXONETIZ4 HPa2r55HE
0, ZH, KB LCRETIZ5 A LMoo di,
AT, EWRB X OIEE T 5 Hha e S THEIC
WOEMZIT, KUBEOBRERICIES S, 2o
91T, IR TIE, WMEFRICKETR D e VI
T 21T > T a. B8 BB B W TIED

FHHESE D EDHRONEIICOLND EE 2
BNDH, FEEZZTLHEESRHL 222 LT
BMahsb, T2, ~BOEFEHCBCTH, RS
FIZX D FELZTHREIFAET 525, Ihi
TOWZETIE, LB T 25 EDLEIIOWTH
RXHENTWRY,

Z I T, AETIE, WHTROFEDPEIZONT
AL 7.

1 MEBLUHE

BRI, 1996 41T H Y EBFCRRA T 5 RV — A
HAMGALC, T RN oK K - o 3T
ERL 72, RERIXIX, Ky P2 3H19H, 41
2 HB X OBl Tl 2 5 SERM B 2SR S e b o
724 H16 HICHM e L7z 1X (DL, 3 H ki
X, 4 AEMXB L OREX) Lk 3 H19H
BIUC4H2HICEBELEZX UUIF, hEh 3 A
EFX B L4 AEEX) o5 KEfT7. 3
H18H1Z, EZ003mDEERY) v VF &k 722
MEO (o2 13f02m) 2/EKL, The
MO HICEME 23RO EHE 21T 72, H
ERIZHIAE 12 HICHUHE L 728k S 08I L, 5 CTH
HFL72% GEE152520g) #@H L2, 3
HERKICHEH LRy Mz 1 H30H, 4 A%
XIS L2Ry bz 2 A13H, dEXIE2
H2THZENZNHEERZEEImDO R =— LR
v MRS, RETEHEH L, LoD 6 2
57T, XHNF100 2RO & RBIMEH L7,
<IVFALEIE 7 H 3 H F TIT o 72, SR R AR
12m, BREO0S5m (nddH7z0 1678k & L7z, REr
XomfizFh2n288m T, 3 KEIZOWTHIE
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PICX DB L7z, WA, HEE (1kg/md), ¥L ZOBOEFTOLEERAL L. REREKE, &KX
AMK (100g/nd), fLRMEE (5= T, b aE #fL7z 8o 3 K, Ait2atke L. BED
F, VAR, #VZhZh10g, 20g, 20g) &=  FER, @<HEEL2ZT L2720 (FI-0 i 5H3
SEMIRTZAT - 72. A), EREDFFUTOETHNIEST DD,

BEOREIZ, 4H3IA»S5HIH T T, EHEHEEZZTSho720 (FI-1 : 5E3B),

BE 3 AT RHHORIERERIC BT 2 @itk ORER IC X 5P ERNR
W) A3 HIOHEHAKTA A2 Hi¥, B2ASEIR4 A 2 HEMKTA A5 HiRE, Fix4H 2 HEkirk
T4 A 17 0. ROORANIRN S, HOOKENIHEETET. FI-1~ 4130 EREL£T.
B £HEDOLGUTOETCHNETS DD, XHIEELZIT T iavik (FI-1)
CERTOETHNZZRS DY, EHIEEEZZ T TwiRwik (FI-2)
DT RTOENMN, EHLMNL TV S8 (FI-3)
Dl EEAST TR T W Bk (FI-4)
AN O T2 5 o3 (R RANIEEITAINTWS)

0o g o
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FTRTCOETHNZRGHDH Y, ETHIIHELZT
otz (FI-2 1 BE 3 C), TXTOEIRN,
XHbMNM FI-3 1 5H 3 D) BIUTXRTO
WEHBEL Y FOEDSHNTLE 72K (FI4 1 5
H3E) O5BBICHT. B, ZHE2UED
BRIZOWTI, OB THRDOEROEVWEIZDOWT
FAELZ. YWY 7T H8HE 8 H 5 HICAT
o7z, FAAEH, #ARE, RO EONE,
AL, TEOFFEIHEN T 7. A L5
MIFHEEES0 g L EORE Lz, B, HEED
WEx7 H 8 HIZHERES04 5150 g T, 8H5
HIZHHEE 100205 200 g T TORERLE KR D v
BWREZMHL, —ROWEIZ3 NS5 AMHL, 3
RA5AT - 72,

2 WHREBLIUEE
AA3HBIU4H 4 HORKARIZ-05TH
FC01ICTHRENEDON, 3HEMBIU4 A
SEAEIX L, W HICHESEHEICHZT N (BE
3). Z0#H4H6HF TRIKAMAT3 CLLT Tk
FBHY, 4 H10H T T2 LEAmLIcins
WiZZENZNERD13%B LI 44%I12#E L7 (58
4. LaL, ZomoKBoEEE &1z, #
LWEB X LWIENHLGS (BE3F), #E

SRR AR
100 | - B
. gFI—2
o | B 7 _ Opy
g ?
S % o
60 B |-
4 HH AL
R0l Y
N %
20 F I il
0
0O0OO0OOmOmo 0OO0ODOOoOmmo
Trom Sy TommEE
< ST < < ST <

AEE
A4 KA R O R RRERIC 31T 2 RIS L D
Ho bR & 520 PR OB E O RS
) Mo BERAST TR BRICHFASI T E A, A
P EEOT 2 O S E o 7oh k% A L
7z. FI-1, FI-2, FI-3, FI-4135 5 3 OWTESH.

#1275 (2016)

T EOFIIMELTL, 5 H 2 HIZIEMXE b
W EFANTZREDO F F ORI R ol F 2,
SHE#HB L4 HERX COFIEEh T4
THBLXC4AHI8HIZMHE D, HFEIEKD50%
ORTRERDOONIZHIZ4 H22HB X4 H27THT,
0 %D THERINZ-HIZ4 H28HBX U5 1
HTH Y, X, 3 HEHkS L4 JEHEXICE
WTIERECL VNI o7, ZORERIC
LRI R 150520 g TH Y, FED3
M5 6 EAFFEL Tz, RRBRICBWT, 4ok
) BRREORE CTRIE L M oz 2 bk, H
HRICHDEBOFVPREEELEZ T o/l
LEz oMz, SROREETIE, FECHLTTX
TOMROH EFAIMNT=DITTIERL, HIZE-T
WEORENR > Tz, $72, 4 AZHKXIIE 3
HERMRXIZHAREEORENKRE o7z, TFEOH
B, BBORERLHYORBICLIYRLLZ L)
5, SHOFZLI2EEOREDIES D EOHBIX
HOEPTIE R, WFEEOBWEDTIE, VR
WZHINEN OB EEASE <, RO EEIMR N7 EDFF
WMAHDEDVbhroTVE?, T, AFFLRE
DEBEIZTNT YV REEOEDE, TV7 8 vk
FIIBT2EEOMBOHREZIET 2@ % 2+ -
TWABIEDRGhoTnEHIE 20, Y—aviZBn
THEAEDO/NZIWT Z 7 M) THEDHIH L 23
REBMOEIIL AT S8 Zehb, FE
R L THEONS o 720R1E, EREDT7527 M F
V) THERE SRR LT AR DSE 2 S,

B b o&iEx, 7 AR EAEEIC RS
R, HEHRER2CE2 B2 720137 A4y

DBETH Y, ENLIEIZNEH £ CLEITEEIE A
oz (1, 19964F). FEMiE I 6 H 25249 mm
THAEHED 15854 <, 7 A T IEREMN 2 % 525 72,
BB IOEREIIZL, ZEALEOXTT7 HIHER
58 HIHERIZ2 T CHmL 7z (5810%). 8 HIX
HERFORERUZ, KX ED 7 HIERD 55 T L
e EAT R, 8 AR O RETEIL 7 H IR
WCHARKELSEM LT h oz, EHBIVEE
3 HEMIX, 3 HEHRX DB L UOHNEBX TS h o7z
%, ERBIOERICEIENPALN Lo/ R
BB XOHMREIZ7 AA S 8 HIHERF I THIM
L7z (BE11%%). F7-, JMRBB X UOBIREIIZ 3 A
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TR B L OB A Z N ZNPEE T554 g B &
668 g TMDOX L Y K& o7z, 4 HERIXITHR
WXL AEFTHEA14 0 ED - 72725, 4 HEMKX
EREOHEZKE L ZIF2720, EioniEfbic
X EFRER RS o EZ 5N, T2,

3 HEMIXIIBEOWEZZIT 7225, 4 HEmKX &
D BEEREOBEWKIS , 20720 4 HERX &
DHRINEN S otz b2 O, T2, EHIX
&, EHFX LD QHROIEDL L EHIITH - 7.
BB ORAERIL, EORIZBWTYH 8 H IR
WZHEEmL 7z,

RN OREFHOMBEICEH LT, $XTORTT >
TyBIUA X)) VM TE Lo 7. SO
Wk, Brix, SHEEEP L OF Y TR, F U
HEHOMMX B TENALN R o7 (F12FK).
WROEWH, Brix, 7VZ b—ABIVRAZ7 00—
AEElE, 7T H»S 8 AR IC T THImL, 7
T MEY) TSR L7, EWES) 0L
WEERIZ T A0 8 HIERICH I TEIL L o

H10%  HEANURHE O RERERIZ BT 2 b 72D OEH,

7eBs, WEED 2D OSSR 8 IR IZH
L, &V IRERIEH£XE D 8 IR IZHA L 7.
RRBZ BT, 7 APHERE 2 & 8 A IR ZH2Y)
EH) OEWEENIEAET7I 7 M) THEE
BWA L2 8E, 797 b4 TRERSRE N,
HEBESNTWEILERLTWS. T2, FUHX
I CEESLHMBINESEZ 22125200 b 56T, MR
DOHEGEB I OPHBRICIZEA EEDR LR o722
M5, RS ER X OB IR o4 F
HELDEFRORRER: EOREPRENT LN
Zzbhi.
ARRBRCTHAE L7 OB TS I2hib - T
WS AN D 2 L3 e o 72h8, HEERIZ
RELBELZT, FBEFRNIER L72ko 7 HIUE
FRFIC BT BRI, BEFRBICEM L7tk E R U
Py LY hhot. i, BEOWEELZIT
REFRHIC M L7201, RREUIC G L 22 BRI R
WRIE DS E Ao 72, BRARE & B & o FIZH
M52 L3® o, MEFOEFRZKELT

113 R ORI ERBRIC B B 72 ) DI
B, BRERRORAER, BRSRO%RERS X

R, FEBIOHER O BR
HER  HBRX X ¥ X&E YEH R HBRX BUARS SR ERORAR SRR E
() 0 (gDW) (gDW) &) (%) (%) (gFW)
TH8H 3HEHE 3.6a 830a 9l.8a 89.8a THSH 3HEH 1.5 a 3.8 a 3.8a 208 a
41 ERE 3.3a 749a 57.0c 75.2a 4 A TERE 0.5ab 0.0 a 5.6 a 67 ab
SHIERE 4.0a 8l.3a 84.0ab 96.3 a RYSNI=K7S 0.9ab 3.8a 0.0 a 115 ab
YBENERTS 3.8a 74.5a 61.0bc 81.6 a A7 B 0.1b 0.0 a 0.0 a 10 b
xR 3.2a 78.8a 78.3ab 851 a xR 1.5 a 5.6 a 3.7a 206 a
8HSH 3HEHE 5.3a 75.4a 129.3 ab 82.1 a SASH  3AEH 3.5ab 17.4a 10.1 a 554 ab
41 ERE 4.6 ab 73.0a 104.8 b 83.6 a 4 A TERE 2.5b 11.5 a l.la 384b
3HERE 5.3a 70.4a 132.8a 84.5 a 3AERE 2.8 ab 12.6 a 3.0a 414 ab
YDENIERTS 3.6 b 71.2a 104.0b 87.4a A7 B 2.5b 17.2 a 0.0a 372D
xR 4.1 ab 73.1 a 120.6 ab 85.9 a xR 3.9a 23.9a 3.3a 668 a
TH8H Jiik ns ns ns ns 7TH8H ik ns ns ns ns
PR A * ns * ns FRE ns ns ns *
J71E X R ns ns ns ns J5 {3 X E ns ns ns ns
8HG5H Jitk ns ns ns ns SH5H I ns ns ns ns
P * ns * ns MREHA * ns ns *
J5 15 X R ns ns ns ns 5 X e ns ns ns ns

W) M4 A6 HICHiZEil. MEEBICBI 288257V
7 7Ry P T TIE Tukey #1412 & 0 5 %KHETH B AN
HHIEERT (n=24). *35%KETHESED LI
HELRLHEME S B %, nsid b5 %RETHBEEN
WZ EERT.

) x4 F 16 HICH & k. B EEES g UL Lo %
AL, RAEFHBCBU 2R 227 V7 7 Xy bXTHT
3 Tukey HEICE D 5 %BARETHEEN DL I EEZRT
(n=24). *135%KECHBELED LLIEBELEREMM
BhbHILE, nslds5 BKETHEED RN LERT.
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#1275 (2016)

12K MR ORI ERERIC B 2RO, Brix, #WEDH - OKMER, EWEDB X O
EH- ) oahiges L0 T
MR Brix IMIM-A JTha-x ae-x GF,,  GF., EWEEE SESE )1 L
FER RERX
(%) (%) (mg/gDW) (mg/gFW) (%)
TH8H 3 HEHE 12.4a 9.6a 39a 55a b8a 221a 33a 406a 49.8a 62.9 a
SHEH# 12.1a 1001a 33a 48a 56a 234 a 3la 402a 485a 66.1 a
AHEM 12.1a 9.9a 35a 50a 56a 216a 27Ta 384 a 46.3a 63.2a
AHE#H 11.4a 9.7a 39a 59a 58a 243 a 25 a 423 a 48.3a 63.2a
xR 1225a 1001 a 34 a 46 a 56a 242a 34 a 411 a 51.2a 67.0a
8H5H 3HEM 13.3a 12.1a 52a 49a 8lb 193a 28 a 402a 53.5a 54.9a
SHE# 13.4a 126 a 4l a 40a 83 ab 202a 28a 394a b52.7a 58.3a
4 AFER 13.2a 126 a 55a 47a 92a 223a 36a 452a 59.8a 57.2a
4 AW’ 13.4a 1229a 5la 39a 84ab 225a 32a 421 a 56.5a 61.0a
%I R 13.3a 12.2a 57a 49a 91l a 20l a 36a 434 a 57.9a 53.9 a

1) L 4 A 16 BICT & E L

fiEF 10045 150 g¢ £ TORRLBEMD 2 WL 2 ] L 7.

FKhORKFIIHE 3 KBS, HWIE 7 H 8 HIZHEES0. 5150 g T, 8 H 5 HidH

HEHHICBF 2R T VT 7 Xy FUFEHTI

Tukey 2 & D 5 %RETHEANDHLZLERT (n=3).

HZEEFHMNEZHITALILIZOLNELLEEZD
n, Wi E R S8, AFENHERSTS
CLIEFEMTHLEEZONL. AES Y 13,
%4 H10H, 4 H20H, 4 H30HB X5 H10

WCIERRL, 11H 5 HICHUE L7286, fFEEsld
TWZRWAY, 4 J20 HREAS T X A% b SRR 23
m <, XD b R oM T I IZ SR IE & B

SRLFEIEFEO LN E2HEL, Y—a v
DEFICIZHEHMEIZISCUESLETH S 2

ERHEE L. FHOKRTIE, FEE22TLIL
XD, R DRI 2 R R o E Lo

MBZRD SN LD o72h, BERNHN—F= 712
IhFEELZEML, wVF L ETHEE FRHEES

LX) MAT g T SR, BRI
L BHMIEOWPEIRITH N EEZ H5ND. £72,
FERZEAR & 0 b B4 0 3RET 2B W TR O IR T
RIZEHRTHY, &, SHITEEOREVE
FEHHEE L2 L TR TEORE P LETH 5.

VI BARBORE) S EE
Y —a 22X, T 77 PR~ —1225% 530

DI U—YHPHEIET HZ EDRMEIN TSP P,
FNOOFEIZFEL (RO TV AR, 1984 12K

FIZERICL > THEASN, BUERDEMNIZE R LT
Wb RKEIE, BRESIZEAEEDS NI Eh LI
—BHBELEZON, _IV—ABEEGR N0,
WU CIE, S ORMBEZ LIS, 19884EH 5
1991 4F F CHIHRET B 2 4TV 19, 1991 4E 7 & 13 E4t
MNOHOH T RHDOBAB L OZENS % i 72K
BHZ T T35 17, BA LR, 19914
WCRVETEIDEALZRY ETHB L O19924
WCEBESREL Y —2 7 7 VL DEAL
NIV—BEETHY, ~V—ARELEORIK, AR
PIAEE M SlCEWHSA SN, BHOI12HICE
AR, FRE ISR R RIS X D AR

SNz, ok, IS 3FIIATF I
DHY, FIRIEIET L RMBEET SRl
NEZ BNz,

FIT, RETIE, INOEND»HEA LR
M OREN L B2 H, N5 O 351
B LEEREZ LKL 7.

1 MHRBLUFE

ABRIE, 1995 4F L2 H Y ERIIT N O Pk o B - oD [F]
WCEm L. B, [SY11] (Wv—A#E
1991 4Efl B I 7 B3 RRERY X 0 458), [SY23] ()
V— ARE D 1992 KM AR X ), [SY102]
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(RYVETH) B [SY107)] («WVv—B#) o4
Sk E MR L2, 3 A28 HIZ, EE003mmdD ¥ v
—ANTATDOASTZRBABR) T IVF g 722
ik AO®ES13802m) ICHEIEL 2. FERZ,
#RKE BRIED 12 A L 228k 0 E L,
5 CTRAFLZ-HEZE (FrEE302540g) %A
L7z, ~VFuEixs H28 25 6 H 1 H (RifFr
#®65HH) FTIiro/. BRMBEEIIBAM1LIm, &
[M05m (mMd7zh 1.8k & L7z ABEXomfEi
ZThZh, 132mT, 2 EZEBEIC XL DEE L
7. &, HEAE (1kg/nd), AKX (100g/nd),
R IER (R <T, b7z ek, YA, 7Y
FhZh10g, 20g, 20g) % EARTICAT - 72.
A, 7H26H (WiffF#%120HH) 12, 35;
XoOHgo 6 bk, GF12HRIZDOWTITo 72, #if
HHE, WAL E, WROESEOWE, HEHLHEE,
IEDFFEIHENT o 72, FA L 22338 5 50
g LotE Lz, B, HEEoflEIcI3yEE
307°5 100 g T TORESLHEIMD 2 IR % 1 A

L, —ROWMEIZIE3IAS5AREHL, 3XHEIT-
7=,
2 RBEBLIUEBE

Wi ZFEA90 % UL Lok CTHERR S 7z HiE, [SY23)
PiedHF 4 HI8HT, XWwT [SY107), [SY11]
T, [SY102] 7 b L 4 H27THTH 7. 7TH
26 HOFERFIZBWT, FR#tL b ERITITENR
SN o728, FERUE [SY107] 4%, #E
BB LOEEIT [SY102] 2/h&h o7z (513%K).
WFEEIX [SY102] 2/hs < (514%), XESP
JOHTERETIE, [SY102] LMo RHEOMICIE
HEANRD Nz, BREE [SY107]) 25 b %<,
[SY102] 2347 o A EEITED SN H -
7. LaL, MOBKERBOBEREI10mbL o
Prdr 72 ) oML, [SY11) BX U TSY23] 25% <,
FRICHEZES30m EoMR2Y [SY102] BX O
[SY107] TRIZEAEHFLE L o7z (BESH).
FEEEAS0 g D L ORI E X OB FE IZ 0 —

H 13 AR O R ) BEEIERBRIC BT W3 H, bz ) oX

B, B, FEBIOER

R BIEER EH B XH HEH 14
HH) &) K (W) (gDW)

SYIl  4H24F 3.2a 136a 145a 142a ~UL—AR

SY23  4HI8H 2.5a 124ab 147 a 126 ab ~UL—ARE

SY102 4H27H 3.5a 140a 102b 106 b AU ETH

SY107 4H21H 3.2a 100b 152a 117 ab ~YL—BRE

W) FRABEBICBIARLZLT VT 7Ry FCFHTIE Tukey 12 X D 5 %K
HWCHEAERH L EERT (n=12).

H1aFk HARRORYE ) BHEM BRI B T S kH 720 O
TEE, BB, B, ARIAMOFEAR, EHIIR

DFEAFE L OB E

HFRE REC SRS AZURR ERORR BARE

ey &) &F) (%) (%) (gFW)
SY1l  69.9a 155a 6.7a 0.0 7.5 653 a
SY23  58.1a 154a 4.3a 0.0 7.7 458 a
SY102 38.2b 144a 0.8b 0.0 0.0 48 b
SY107 55.1a 169a 1.2b 0.0 0.0 83 b

) AL EEES0 g DL oM, FHEHBICBIAERLRLZT VT 7
Ny P LT TE Tukey 2 & D 5 %KETHEEL D SH 2 L &R

3 (n=12).
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ABETH S [SY11] BX O [SY23] 272067  [SY23] BXO [SY107] X Ahhrol., ~)b—
K, HEFE653 g B L U4.3K, 458 g TH Y, ARE, NV—BEBIOFRY ETHIZ, BRI,
[SY102) B LT [SY107]) 2L, [SY11) B SRPLBEEERM 2L, BEB X OERBNEES R
XU [SY23] & [SY102] BXO [SY107) Lol ->TEHIO, XU—AFD [SY11] R~V —BH#
WCABEENRO LNz, $£72, [SY102] TWEHEE o [SY107] &, FEFMIRIZ X 0 10 A DIREOBEARIL
100 g L EOBBIZED S e o7z, [SY1L), H®BERZSoTWLEIEPHEEIRTWED, 4E0
[SY23] BXO [SY107)] oRICiE, ¥E, (2EB HELODEHOEFNEL>T0DE I LW 5 H
FUOMBICED AN o 2h, [SYI] BXOY biot.
[SY23] I[ZHABEME A [SY107] TIIAEIA % WRoOwWHIL, [SY107] 25125% T d E <,
<, F7z, [SY102] &, EHBLEKE [SY11), floR#KIZ1045108% T [SY107] X D KHh -7
[SY23] BLU [SY107] X RREho7zns, % (H15%K). Brixd [SY107] A711.7%THwdE <,
W, ¥EE, MTFEEBIOMWMEI [SY11], LD FHE1E 9.4 725 101 % TR K, W= E W FR
#1013 Brix b m W E 2D Sz, SR oBEE O

r i 0 HHICHLT, CoRMIIBUTLF Y 7Y BET

60 a10-20mm 4R RIT & B e T ) O S HG

il ®5-10mm i [SY102] 23k d % <, 738mg TH o724, Hi

< . b fEdd 72 ) Tl [SY107]) b Ehoiz. )T

gof feid, [SY102) #Y 1S A% ThoTed,
2 20 DFIMIEE5D 557 % TED bl do 7z,

ﬁzo _ uLl D, ~h—ARE®D [SY11) B L [SY23)

YR 7 H 26 HICHUHE L 72354, KV

10t I:?’Ei@ [SY102) 3 X "<V —BE®D [SY107)

4 CHABRIUR DS W LD Sk ot F 72,

svtr sy ﬁﬁs""’z S0 [SY11) X o [SY23] & [SY102) % [SY107)

i, BIROMERICE L TRR S ERNY — &k

H5 M HARMON ) B EIERBR I B STV T ENG oz, RRBOMESS, T
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Studies on Some Cultivation Methods for Early Harvesting
of Yacon (Smallanthus sonchifolius (Poepp. & Endl.) H. Robinson)

Makoto SUGIURA

Key words : cultivation, early harvesting, tuberous root, yacon, yield

Summary

Some cultivation techniques and characters on some lines of yacon were tested from 1994 to 1997 in
order to establish a cultivation type for early harvesting. The results were as follows.

1 The effects of the planting and mulching methods on the plant growth and the yield of tuberous roots
were investigated in 1994. Seedlings or seed tubers were planted on April 13. The silver polyethylene
film mulch covered till May 25. The weights of the top and the yields of the tuberous roots per plant
on the transplanting or the mulching plots were more than those of the other plots respectively. The
numbers and yields of the tuberous roots per plant on transplanting and the mulching plot were 2.4
and 262 gFW respectively on August 9.

2 The effects of the planting distance of the seedlings on the plant growth and yield were investigated in
1996. Seedlings were planted on April 9. The yield of the tuberous roots per square meter on 70/100
(0.7 m in interhill space and 1.0 m in interval of ridges) plot was 1,117 gFW on July 29. The interhill
space treatment was increased the weights of the top and the yield of the tuberous roots per plant
with increasing. In the contrary, the interhill space treatment was decreased the yield of the tuberous
roots per area with increasing, and those of 1.0 m in interval of ridges treatment was more than those
of 1.2 m in interval of ridges treatment in each interhill space treatment.

3 The effects of the weight of seed tuber on the plant growth and yield were investigated in 1997. Four
experimental plots were made; 5-10 plot (the weights of the seed tubers between 5 gFW and 10 gFW),
15-20 plot (the weights of the seed tubers between 15 gFW and 20 gFW), 25-30 plot (the weights of
the seed tubers between 25 gFW and 30 gFW) and 35-40 plot (the weights of the seed tubers between
35 gFW and 40 gFW). Seedlings were planted on April 7. The yields of the tuberous roots per plant
on 25-30 plot and 35-40 plot were 569 gFW and 701 gFW respectively and more than that on 15-20 plot
on July 29. The percentage of dry weight and Brix of tuberous root on 35-40 plot were least in each
plot. The percentage of fructooligosaccharides content on total sugar content in tuberous root on 35-40
plot were smallest in each plot.

4 The influences of late frost on the plant growth were investigated in 1996. Seedlings were planted on
March 19, April 2 and April 16, and seed tubers were planted on March 18 and April 2. The tops of
the plants which were planted on March 19 and April 2 suffered some damages from the late frost at
April 3 and April 4, and the aerial parts of the plants which were planted on April 2 were dead 44% of
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the plants on the plot. But these plants did not die. From July 8 to September 2, there was no signifi-
cant difference between the yields of the tuberous roots of the each plants which were planted on
March 19 and April 16, however the yield of the tuberous roots of the plants which were planted on
April 2 was less than that of the plants which were planted on April 16.

The characters of the plant growth of four clones, named SY11, SY23, SY102 and SY107, were investi-
gated on July 26 in 1995. The SY11 and SY23 were belong to Peru A line. The SY102 was belong to
Bolivia line. The SY107 was belong to Peru B line. Seed tubers were planted on March 28. The num-
bers of the tuberous roots per plant of SY11 and SY23 on July 26 were 6.7 and 4.3 respectively. The
yields of the tuberous roots per plant of SY11 and SY23 on July 26 were 653 gFW and 458 gFW
respectively. The number and the yield of the tuberous roots per plant of Peru A line was more than
those of SY102 on July 26. The weight of the top of SY107 was similar to those of Peru A line, howev-
er, the yield of the tuberous roots of SY107 was less than those of Peru A line.
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Researches on Morphological Characteristics of A Yocon
(Smallanthus sonchifolius (Poepp. & Endl.) H. Robinson) Cultivar
‘Andesu no otome’ and Similarities with Those of Other Cultivars

and Lines during each Growth

Makoto SUGIURA and Takayoshi YANO

Key words : yacon, Andesu no otome, number of stem, tuberous root, epidermis

Summary

The morphological characteristics of a yacon (Smallanthus sonchifolius (Poepp. & Endl.) H. Robinson)
cultivar, “Andesu no otome’, were investigated during its growth and compared with those of other culti-
vars and lines.

In 2012, the nursery plants of four cultivars, ‘Andesu no otome’, ‘Andes no yuki’, ‘Salad okame’
and ‘Sarada otome’, and two lines, ‘SY11' and ‘SY107’, were planted on 13 April in the experimental
field of NARO Western Region Agricultural Research Center in Zentsuji, Kagawa, which is 24 m above
sea level. The number of stems of ‘Andesu no otome’ was more than that of the other cultivars and
lines 45 and 77 days after transplanting (DAT) respectively. The dry weights of the top part of the plant
of ‘Andesu no otome’ and ‘Salad okame’ 108 DAT were higher than that of the other cultivars and
lines. In the storage examination of tuberous roots that were harvested 108 DAT, the epidermis of the
tuberous roots of ‘Andesu no otome’ was magenta under both light and dark conditions. The epidermis
of the tuberous roots of ‘Salad okame’ and ‘SY11' were magenta under light conditions but not under
dark conditions under the storage examination.

In 2013, nursery plants of two cultivars, ‘Andesu no otome’ and ‘Andes no yuki’, and the same two
lines, ‘SY11' and ‘SY107’, were planted on 21 May in the experimental field of the Industrial Promotion
Division local agriculture room Kumakogen agriculture leadership team in Ehime prefecture, which is 500
m above sea level. The number of stems of ‘Andesu no otome’ was more than that of the other cultivar
and lines 57 DAT, and the same as that of ‘SY107" 169 DAT. The ratio of leaf length to leaf width and
the ratio of petiole length to leaf length of ‘Andesu no otome’ were similar to those of ‘SY107" 111
DAT. The degree of anthocyanin-mediated coloring on the leaves of ‘Andesu no otome’ was similar to

that on the leaves of ‘SY11’ in September.

Hillside Horticulture Research Division, NARO Western Region Agricultural Research Center
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IO % DS B W REE DRI ST 5 28 53 560 F
72, EIRGEA Y Va2 — 213, SRS SRR
LREEIC BT, AEEEKE L HYE
RO TWD, BARIIZIE, HHEEO X 95 IS AL
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DEBRNERNTH H1EW S 2 37 R, BHEHIEHT
BE SN, RTORROEE 2B ZIT 559 %
EThab.

BAEDO L ZAFHERNIITE ARV, EE
Ay YT —FIMEE O BARNEE S LTIk
5Zl00, BEGHEEHMOEIICHMKT 5 L%
ZATW5h, 72, BEALREHROIX M E2AHETS
B, R, ZLEEC22bSTEVE W) #H
HBLHBHO, INHDOT NS, EEX Y V2T
— 5 OVEBRBM A FELTRE 2 L XV THE
L, FIHO7200 7 7y OEBERIHEDIE, S
Ay aT—=F I TAREILKRTLEEZEZ T
L. R, BT 7, RO 4 FAH LI H
WTHhHLHAR, 7TAYH, I—avs¥, ZFLTH
H7 V7O EES L SIEETHS .

3 MEAHBERECLZHLVWREHRETE
HE TRz 91, FHEEMERELL, 1Y
DA fE %2 6D 5 55 E e LT, "MEARNE
LW EZPREESNTWS., ZZTREITI,
RHEASEHRE LCORRT— % 2T 5720
V2, TR O b DY [ R SER SR v — TR
ENTH L RIIEEE IO W TR T 5.
IR A v ¥ 27— 7 AR A L ISR &0
BHEIZ I BV T, WENN T AR E 2 17
I, BAOBIMEOBINEE ST 5. 2t
%5, [ EEE OO R EE 2T 58 7
O, WA 2SR E 2 FEfiT 5 121%, FURS4%
BTFEBITE, SEFSELRMBOBRNT — & H L%
ERBENOTHD. DD, BFGEXY V27—
¥ OVERICIZ S B OB M LI TH 505, [GHE
WA 2 B 72\ GRET 2 EMASMEE 2 ), BIF MR
OHMHENHR SN, IR 3 HE % RS
5121, BEfEOBINEESE 2 L HEE T 5 2 & TRk
T&%3 23, UL, MABHEICX 5L
T, BHMIR & E R o AURIE S L 2 Sk
V. 7o, BREREY R EToORBKERY B ICH
AT 284, [iRzilE L TnTdh, ek
BhRLIE, AUBETH-TH, BERBRYE
WY &2 CIRERE T LIRS vz, EIER
Bty & [\ USSR SN A RIEE v, 22T, 2
TR o s v I DY ] R 3R R 2~ & — T3, SR
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Ay v aF—7 OERIITHT X555, H—HET
FHEN, MEOTF—7 2 RUEMERL VAT 2
FARFM L7z, L8O RS T35 %5
L, FRrE R L7,

RKEHEL, EBICH DT A Y A% EDLRSLENM
RLEAT M R L O S R 22 OHEE | TV B AERL
TAHIET, TAF AL EDOKEMEICHE U 7K
M HEET 5. iz BEEHEET 20Tl Z% < Al
W AR HEE T B DL, EBOBINE D ST 5 H
HOKRAEEHEET 2 L0, KoM= %
WETHHVPEHNZR720THS., B8RS, R
HNC BT 2 &R p 2 O FEEB LS 22059
WM EEWET 2D, HERmEEET S LD
LESLIOTHLH. T2, FEBEOBEZ LM &
T5Z LT, MEREOFEEIHMEIC RS,

EEIEAIIC R E B E RIZLTWAEDS, 20
WEITRTOMBICHHBTL2HDTHL. TD7:
W, TNEBERT 5 2 LT, MEHFNTITB VT, 5
DA OZER OB SN D D% 2 L s
T&5%., 22 TATETE, [iRZEMAE LT .
ZZ7T%7, Dodson and Marks (1997) ¥ 25wy,
K1DXHI, BERRE LTRDAEE VT,
X2 TRAICEERT 5. K1 TEINLFEIIERE
DEEEFRR DD, KFHEL, WEZOH O
ETHDTIE AL, KRN E ORMADHEHNH
HTdHDHDOT, IEMEREMICERST 258150,
T/, EEOATRIRIIEELDT, EFHNTH 5.

A1

Pz = Po

mg
Tb 12rR
Th + AZ]

2T, Pzt o RSIE (hPa), Po @ ifEl
SJE (1,013.25hPa), Th : &R (288.15K), A :
i (-0.0065K/m), Z : HEEHEEE (m),
m : R OS5 (0.02897kg/mol), g @ EJJ
(9.8065m/s%), R :&AfEER (8.3143]/mol/K)

A 2

R

o=1(Z)"
-1(5)
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2T, 0 (K), T & (K), P 1,000
(hPa), C, : EHI# (1,005]/kg/K) TH 5.

R cAaEE, [inbmE2EoZ Edh ) K
XL 0D, HAO5RMBEMAEX, [KROBEE
ZUFH M B F i FURREMHTIZH-TH,
WEAR LIRS 2T 5 2 &2 5, HudHiR
7% (A 1%, fAE (1961) ¥ I2ftvy, 3D X
2, HEEIEOERME (Tesc) &, KL 27 X
FARA Y Mo EORRBIAH I BT 5 EFHHE
(Tssc) (Z5BfEd %57 62,

X3
AB = Toge + T

- BBHIZBT A EEEOME

1 d=DAYS L
Tese = pas dzl (A0, — B6,)
- HiEo &
Tose = A0 — D8 , Ty = AD

Z 2T, AO: EHEEM SIIBT RN ED Y,
DAYS : #EEH OB TH 5.

I B 5 PRI L, ARSI A &[]
URi 2R3 %, X512, BRI, JSE:,
FRICHERD S ORST E BdsH 0 5 P, BbHEHEHo
SEEEC &) ARSI A D 2 b 5. £ 2 T Ueyama
(2008) 57 1%, GHEH ORI %R TH 72 R IRE L
LT, MifwdinsEfiiE (RCS : Radiative Cooling
Scale) ZZELTw5A. ZoHEEE, K40k 9H
2, EESEmEEE ol EE LCRMHES NS
A%, FEHEH KU BT B M F MR EE OAKT 2 & U
HomszWiHags L OURTHOTIE R Y. Zoik
B, B o512 B3 5 MR o [ S IR
P(EERLHEMAZ L) EREMWICEMEILL, 28T
LIzODIE “Ar—)V" ThHb.

A 4

RCS = 0 — 6,

2T, 0 FREBAEmICBITAEN (K), 6 =X
1, 212k AE#EHSIZBITAH EoEM (K) T
5.

Ueyama (2008) 57 1%, #b s[4 2= 28+ 5
2ODEHMILX, R5DXHIZ, RCSEEHETS
1 XARRTET ML TE LI LR RWZL T
%57 62 ZLC, i HEHTICBI) 55
BoSmBE D S, —HEFVRAIMEE (50
EHHa - pOPE) TENX, HEEHTIZBITS
Bz IR L Td, AL 2 5 KRB 7 — & 237
ETHHEY, [iRIEEITTREL 72 5.

A5
Tose & Tye = - RCS + B

ZZT, a* BiEBETHDH. 72721, a POfEII,
TescB L W Tssc THRL 5.

RCSZ A& 3% Tesc B X U Tssc DN D4F
Wi, TNZNORL MBI 2HIBIZE ) R
L. BHEEIAERV & &, MBI B W TRIRIC R D
L3 VRHE FREMZ & Tld, RCSEHEOMBEZR
§.S, MU B W TR E 7 AR IR R i
EzETid, EoMBEZRT. €L C, BHHEHO
W EZITIZ L WIEHTIE, RCS & MRS L,
RCSIZIL LMD LIZIZ L A LRV, F 72,
RCSZZH¥ L 35 Tesc B LU Tssc DHEEET IV
&, CEHAR, wEAn, IRAImISOWT, BlE
WXL T 2LEBH L. COLE, KERR
AL, RREML D SESICLZEEIKRE L,
W O e B 5 A RS T B RE T
2%, IEAImE, HEE (EF) LM X2 e%
EZFAHIEND, BHERIMIIOWTHRCSIZLS
HEEETNVOEHITEETH 5.

I HEXAYY1ATET —FDEKR

1 {ERFIE

WEA Y vaRiiT— %1%, EBOT 2 ¥ ARA
Y MEKR Y Tl O A ZEHEE T T VI X
DUERS 5. Z O R 2 T 7 v id, et
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WA 2 F o 72 AR g B 2 e L CERRCT
b, WSS HBRERE A W 2T 5 2 Y
v ME, —EHEEE TV EERTIUE, 7 A S B
HOLEAET A4 GEZ - BUE - £R) 1TBWT,
Ay Y aFT—8 OEREEHVPEHATALI LT
HbH. Fio, WEMIIIBROZ & RDORENE
FNTVDY, BMEOKELNT AT ABIETH %
DR DT, MEME OIERe, BIERBRY
e EOWIZERAEA OB EHE R EICHHTE 5.
FEA Y ¥ a2 RiiT— 7 OTERICIE, kD400
TN E LS.

1. Hopd R Z=HE 2 T T VAR O 720 O Bl Bl
W —%

2. VERIRIC31F 5 RCSTH

3. A v ¥ RSO MIZK T

4. VERUIRNC B 5 7 A 7 A BIE

Ay v a7 = RO BRI 2 THE LTI, £
TR BT, BBl 2 £y 5. <
L CBIIMEIC D &, TsscHfEET V%2 RCSIZX

2. RCS F—2DmiF

) BERET—4NLES
EEBT—4%m6, BHithe

AIEAR O RCS 2 5tE
3. EEETIVOER

1) IR OHIB IR F- DRk

2) B RCS 2288295 Tsse DHEEET LDIER,
3) Tesc & RCS EDBURBST N—T3FL, KT N—TDHEEET IV
& AT T TA XE[B 57T TR

4 L

4, TR
1) Ay alEFIBDT AR ZF =K BX U RCS T —X D%

S L
5. AyYaF— S OIER

1) Tese BLU Tsse DHEEET WHD, Him RN 2% 515
2) TAZXZOBARALEH S RHRAL DD, KAV 2D E R
3) KAV aDRERPD, NIRRT ZE H

1. RibRERA

1) BAMERR, BEXTE LTRSS
ERETREDBMICER

2) FAZAEA Y FZHE S
Tesc - Tssc #8AMEN HEE

J L

1 FigE X v ¥ 2T — 7 OVERTIR

% 1 REJFETIVE LTERT 5. XIZ, BLHIEA
SRR L 72 & B M 2 o Tesc iz RCSIZIG LT
W—T5F L, BRSOV TER L 22 IR -+
FAERE TS, ATy T I A ZEBIFGHTIC X
D, RCSICIB L7 NV—TF T D TescHi:EE T
ZVERT 5. TERL L 72 Tssc B & U Tesc DHEEE T
WVERCSMEB LT A 5 ABMMESS, KAy v
DI %KD, RBEIZKEA Y Y aBE@mrs, Wiz
AIICERT ZET, Ay vaR/iT—5 2RO 5.
TERFIEOBE % 8 1 BINRS . F72, BN
ZIHEBNZ, KELFETHHT 5.

2 BMSURER

B R BI O EIZB W TIE, Y=~k
WORBETELLETNELKTHLEBDH L. KB
IFORRBIA O F5] (http://www.jma.go.jp/jma/
kishou/know/kansoku_guide/tebikipdf) 12X % &,
RO D B wE L MM T EOFHE DD,
COHNRICIREE Z ) 415727 7 > Tl
. (P26 EE~ofih) 357 @afE (2«
VE—) NIZkt oy —2RET LI ERHERINT
Wp. 51T, W 5 m/sHifRE L, HIA
R E R L s EoE, KT 0RBRTIE,
WINSHF L EOREL PR V2T 5T L0355 h
STBY, [mBIHNIZIZHES W 3T,
F /- ORRE R S 1L, WMOTI21.25~20m%

¥

HE1  AfEBINEEC X 2 B BIE R
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H23 AVEBINEE O AR

imFEst

H62mm X W47 mm X D46. 5 mm+ 7 > 7 F £ 24 nm

4
T —& u =g NIRRT (BB HEIL, TeD thoisA &L Y RTR502) : !

REEFHO RIZ, B —EEHAOE4S (I8 100 mm 51HNF 20 m) & Buffir 5.

777 i pTHRE—FTHER

T L— & —13027)

V=T =N FL—F— (FEHIE, —a—Y¥03y b (k) oFERXY—F—~

B 215mm, &S 70mm (A7 U AEE 32 mm), BEEIC 120mm, HEDIALIE X 40mm

L]

P X N 89 mm X JE X 20 mm X 5 & 250 mm

BB RIEM (BE 11X, INAC/SA 7 H—F (1m) % 25 ecmlZYIHT)

* 7 7 VIO AT O, AR 120 il fEEE (B

25¢m

AR
el

1342 cm®d e

*fEIE, WS 1.8m, K& 2mDA RICEET 5, A R OBEMES I, N
EMACHEE (BESHM1L.5mD 95, 30 cnidthd) [BFE15H] 3em PRTh
8533 TR o uE R fE 3

% FIVE BRI E O I E 74

7 (RMSE)
e ()
A S E 0.12
A & 0.13
A AR fiE 0. 48
SN 0.33

* 72 I 1 13 2007 4F 6 7 5 ~28 H -
1012~31HT, MWEMFEIZ5 5

HERLTEBY, KT TIX15maE L LTnb.
RGBT O R G 723BI 2 S 5120, TR
ENTVD 105 MBREOEELEE S = vy — %
AT BUEDNHHIEH, ACEBLLEL L0,
SBOBMEZZTLZLIINMETHL. BEOLR
WL TR E T A L LT, KIE (1999) 39
DEFL-HRBEEY = V7 —|2, KEElLE 77
NS X BRI RHT B HERH B2, L
L HBTEOSE, FikMERHANLZ EOMER™ S, K
Fpaihic X 57 7 i, Wl E RIS 2 059
KTHb., 22T, BEORVEHMIZBIT 5SB!
WoBEF L LT, KEpEibstve7ry, £L
TEBM»S 25, OV —F =5 EFH L
72, SImBIHIEETE Y 2T 5.
RILBEE OB XL ORI, BE1BIO

HEZE(C)

AE(m/s)

21 TR o> SR R & E R
B2 & 2 Bl BN AR o W %€ 22
(AfE -0 &Gk & DRI

BoROEBYTHA. Z OBLIEZ 1Ko @ )Ja
HAeEPURER (Pt100Q 4 #ak, HEILKH (B
EKO)) L7z RIZE 3 RDEBY T, FEH
M7 THDHEEZ LW, 72721, Wt otk
R U 72155 70 B JEGR EE AR ST wnwZ &
o, HE2RDLHIZ, BHED 1 m/sUTFogEE
MAEDOPWARPBEEINDE., 20D, NI ANGRE
DIJENZ A IR THEH T 2553 FEESLETH
. HIKLE2MOMEEE, 200746 H 5~
2HBLXCI0H12H~11H25HIZBIT A, 541
FROWEME 1 RS LD THKL TS,
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F72, ZOBNEEEICX S 105 HEEONEME 7 A
FABPME (K=8) LR L 7R %258 3 MR
T, ZOROBIIEIX, 201445 H 17 H~2015
FE2 H28HT, WEMBIZI0OGTH-72. T,
B 3EBLOE 3IXPTORMSE &1, [KRITORE
MEECb v s, X6 TRDD, IRFHE)
iR (Root Mean Square Error) OWETH 5.

X6

RMSE =

22T, N:H% 7, T BEXEEOBIHNIE,
Ta @ 7 AFAIETH 5.

T AT ALDOHETIE, HPHRMMIZHN, HixE
i, HRERROBRENRE WA, it v
—DEW (F—3 2% — L AEIRPURERD D13,
B HEOENPRESBELTWLLEEZORN
b, %S, AFEEORERME X ORIEENR
P10 RO ML BT HETH % DK L,
T A AN X BRAEIE, 2002 4E LU 345 1E B o 81
fii (2418) 225K, TNLEIE, 1055 T 08
HEA SRDT WD, Z L T20054E LIk, 108
T EDOBMEAN S KD TWE (KETEHR © http//
www.jmbsc.or.jp/hp/offline/henkou080307.pdf) .

RCSZZEH L ¥ 2 a2 E T 5 720 O BBl
WL, Bk, &L 2RgHEH ORI O
F=F e GULLENRD LD, 3PS PEOM
FERTHIENPBEYTHLH. F LT, HiEHLIE,
W, FHE, A, Eihl, RN R E
T5E912, ZHEBEOYZEET LS. 20k
X, T CELICEEN N L L, BROTNDOE
WIFTI# T 2 RETH D, EHIT, KM
AR Z 2T A0, BIEBIEE L 7 2 5 X
BMEE OXEDPKEL BRIELGEDVBHAHLDT, TRAY
ARA Y MEETHBIEZE/L, [kt EL
KDDLy EL, HELBHEEDT—5 2T A
ARA VMBI ARIMETAZENET LW, F
72, RAWZ LT, wmEFIIEHHRY F, wEA
idZOHOK (221FH) (CHBLT 5 H2H % 2%,
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FEBLREE & 7 % & A BHfE
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5 3 X

ZD X ) %T— % & RCSHMHHEET B T L IXINEE
Thb. 22T, HiEESN, HRESNMEZ, JE
JTRED L E ZAHD, ORI (0 K25 9 K
ORI, HPoREm (9 K25 18KE T
DOiRERN) L TAHIEIEYTH 5.

3 HMESHRERE (RCS) T—4DWE
WECEBS N, A - AEEOHEET ¥ T
i, BRAKEOLV =4 Yy FEMEE T A 5
ABME E 225, RIS L 72iE 7V 2 1
WTC, RCST—2 2L Tw5. L2 LIZOFE
(&, HIEOHEEIZB W T, fREDIR; RS I NG ®.
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Z 2T, HPFHMHHEEIZST 5 RCS O LE AL iR
i, BHEARETVOWMIEZ AN 562 9. H
FIRAT ISR R E TV THRETE 22%, KA
ICBU 2 EEERR LS, 7 A5 A B E)
SR 72 2 A S 5.

1) KETHETFHRETIVOFA
FEHWZEERREFVE LT, TTFRETOHR
fEyHETIVOHIIE (GVP : Grid Point Values)
Wb, DHiOKETEMETIET VL, KV G
JEFI 60kmDEERE TV (GSM), IKFI#E EEH) 20 km
OHERET N (RSM) LHHAET NV (TYM) BX
ORI EER 10kmD A V) BT HE TV (MSM)
Thotz. ZDOH, 2007411 HIZEKETIVILE
fRIEEEAL S, FHIRE TV & [ AREE DR 2 Ho
X912k, RSM & TYM B s 7219, F 7z,
AVEBETFHETV (MSM) b S gElLsh,
2006 42> S I KRR REDS S km& 72 > T 5. BITE,
GSM O EAZ ¢ 1 H 4 I (UTCO00, 06, 12, 18)
T, THREHEIIRK264FHTH L. T2, MSM
OEEWRERIZ 1 H 8 1l (UTCO00, 03, 06, 09, 12,
15, 18, 21) T, THIEHIZIIKMTHL. KL
ITBAEFIHRE T VI, — B EEARSER
V= BEAT BUEND B DS, EFTERRE
NESFAMFEZ £l L TV AEE4R LT, A HE
) &Il S M- AREZER B 2 ETh U, BAHK
FER D RMOKEM IR A v F —DF— 7 R—
AMH MG TE S, 27200, GPVTF—4% 13,
GRIB2E WA NAF YT 74 NVTHY, EMHK R
WA T NEH T =5 THEH. DD, [
=%y P ETRARHINTWE 7)) =V 7L
(http://www.geocities.jp/ne_o_t/soft/soft.htm) =
MY 7 b (http://www.insight-inc.co.jp/cm/
cmmainhtml) % & T, FF A METLLEDNH L.

2) EEERETIVOFIA

FBRAREROBEED—21Z, BEDOEE DR
DF—F PR RER Z & TH 505, ARIT GPV
F—=y O, MO F—% 7+ —< v FHBHEE
WSR2 EOMENH Y, 2001 ELREIOT— 5 %
FIHT 52 L, TP TIEHEE L. SRS,
BEMKEMZIERRE L Y 7 —DF— & N— 2|

&, BUED L 2 A, 20024 LRI O T — Z 13AFTE L T
W\, ok, BEOT— 5 BT 51213,
BAEARET VI X BEHREZME T v, BEAE
M7 — % ZVET 2 LENH L. €T, FPERF
TR SNz, #HEASE T )V TERC-RAMS™ (2
LB N T 5.
FMARETVOFETIE, MET—45 & LT,
BIE 2 &0 SIER SN2 BEROFFT T — 5 o &
MPLEETH 5. 40 TERC-ERAMS O FHH T,
7 A1) 71 @ National Centers for Environmental
Prediction (NCEP) 2SER L7z, f#ZEER 250 kmD
PR 7 — % 2B S kmlZ ¥y Y A — V3§52
ETEBREE T — % Z#t72. 22T ) BT
— &L, HMIRO S F IF LML TER S e
fHzara—%—12k), BWEHBOKHT—
FELTHEELZDDOTHAS., 72, HBART
FUOEREIZE, WKERET -5 b LETH L.
INOLDF—FE, £ v ¥ —% v Mo THEEL,
HEgzshiid, Ay v u—FT& 5.
oY Ar—=YT7OFLWHEII2WTIE,
Ueyama et al. (2011) ®, Ueyama (2012 a) 9,
Z LT, Ueyama et al. (2015) 69 % ZHEFH 72\,
FREBAIEmORME LT, EORKRERZ W5
ML, HRMILOMIEIZ X 205, EARNLEZ T L
LCiE, Qi s 2oL OERE XY b EWiLE
WKHARFEMAERZ ETHAH. 72720, BEMN
ETXLE, BICL > TR ERRAIZH 25X D
WELREEZITADT, FEFPLETHL. THHA
WL THIE, 925hPaliftEEAE Y & Hbhb, %
72, TATZARAL Y MCBUIAMEE LTIE, i
7y FOFHEHEREZHCCHMELZVWERDbNR S
7%, Ueyama et al. (2011) %, Ueyama (2012 a ) 6,
Z LT, Ueyama et al (2015) o &, &Bi4 77V v
FoOWIMEZ, X7 OREEREA T EZEH L TH
Tfli% T AT ARAL V bOWRMLE LTV,
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SIT, . T AFTARSL v bo FEEA, 614 -
B4 7))y ROBA, li~4 2 4JFBTY v Fhb,
T AT ARAL Y b FETORFEHEEETH 5.

4 HWFEERFDOIERK

HWEOB MIRGEED A v ¥ 2R T — ¥ DVERK
WBWTHH S NZHIEHF OB % 55 4 RKITRT.
I/, 1kmRA Y Y aF—FThHbHH, [BITDAY
Y AaGBEHICBW TSN TV ALK 5%
WRT. BAEDIHZ, ATy T T4 XHEEG
M OFAERE SNEHMIEH T, BAEEO T
TTHUTIRRW., 2hE, HiERERICEO X,
WK T2AERIN TS DIFTIE W EIZX
. AT v T4 XEBFEGIHE, BWERE %S
HLEEG &R THERIPEEIC R > TR WIS
AR T, BWEREMEEND L L BN
BoBERN GHER okmrs, HEhmicdbo23
EHMERZFHHT 2MAGELEZ RO TS
DTHY, FHERZHMHEIZEZIEDTVEDITTIER
Vo AW BIIEEASEIRS N LT, AR
ADHEBEN R TIEZ% , MrancZimae L
TRIFOLN TR 572705, ERAICHEOHENB
EWVI)BERISEEEZITTCOWLIEATYH, BRAN
BIREND, 2F 0, A7 v 774 ZENBUFHHT I,
HEKE 2 558 25| &k 2 3 ZRORH-WEEH
X0, BEOFHlEEMRT LG IEL-FikL
Wzh, 2Ok, A7y TIA4 XEBIFHHT
e S 7z sid, mBEICE b L H v R 575,

#1275 (2016)

S BN AT GBI O EHW L FIETH L L E X
5. %5, HMERREMNEOSRISEREL LIFTTH
KU IR BT, MAEDOREDOREZ 5 2 Tn
LPhedEFSEFLRMATHLNITL I LIE, 5D
EZARWEELEPSLTH D, LoT, EEOHIEN
F OV TIE, VERCHIE O #IE < 3 R IR 72 &
Mo, WYEEZDLDO%ENT 5.

REFCIE, M (20065, 2008 a 55, 2008 b )
B L PUeyama (2010, 2012 a 5, 2012 b V) @
WiEE D LI, HEROMERTFERE A v ¥ 2K
T — Y VER D7D DOFHERE L TIRET 5. &K
FRTIE, WAL S 2 L TRIRME ()
DEEZYBENTWEY, ZOMOEREIZL B
2 (E - HE ORI L RHARIESR) 2OV THEET
7z, EEEHENTELTWS., T2, H5K
(Z4&, AL 55 560 TR L LT 5 HodmiE
ZOTWRW, T, HEOZEZ, BRE, F
WERL, L CEEEZ SRS hs0T, B
HEMAIZZEIZEDRBEOUHEDDH T Y HFTE
BnwZ itk b, F72, RPOFHEHHAR LI,
Bl SO A v ¥ 25, WL I RMED 2
vyakblolIEE, $hbE 2XR+1D)HED
Ay vakWRELT, HHEKEZRDL I L ER
K9 5. 2B, TTTHRALTWEMIERTIX, A
vV aF—ZEREHICBWT, EREDSH T
T B BN D 5.
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Precise Meteorological Grid Data of Daily Air Temperature
for Advanced Managements in Agriculture

Hideki UEYAMA

Summary

Grid data of air temperature have practical use in a variety of agricultural fields. Current practical
methods for estimation of surface air temperature are not physical methods, but statistical ones. These
methods are classified into three types: 1. general rasterization methods; 2. geographical function methods;
and 3. anomaly methods. Estimated data are less reliable when geographical functions are not considered,
although general rasterization methods may be applicable to areas with meteorological continuities.
Geographical function methods or anomaly methods are more suitable. It is considered that precise data
furnish the potential to realize effective agricultural management, although practical resolution of meteoro-
logical data should be not by area but by objective. In this endeavor, there are three characteristics
required of the data: 1. precise position estimates; 2. substantial data at the sites; and 3. availability of con-
tinuous data covering the past, present and future and then the data has been naming “precise meteoro-
logical data”. It was developed a new estimation method which acquires daily air temperature data satis-
fying the above characteristics of precise meteorological data. The essence of the method is to convert air
temperature to potential temperature and build estimation models of the potential temperature difference
between an estimation site and existing observation site. The potential temperature differences between
an estimation site and existing observation site. The potential temperature differences are partitioned
into two components: a “standard (observation) site component (Tssc)” and “estimation site component
(Tesc)”. Estimation models for Tssc and Tesc are developed using a radiative cooling scale, ie., the dif-
ference of potential temperature between an upper level and ground level. A compiling method of precise
meteorological grid data with a few tens meter resolution was also developed. In the procedure, Tesc val-

ues at each grid was developed by a stepwise regression analysis using geographical factors.

Hillside Horticulture Research Division, NARO Western Region Agricultural Research Center
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