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Effects of Balance between Root and Top on Ripening in Rice Plants.

Tomohide Shimotashiro®, Osamu Sasaki and Takako Yoneyama

Laboratory of Crop Science, Faculty of Agriculture, Kagoshima University, Korimoto, Kagoshima 890-0065

Summary

Lowering of the function of the root system with high temperature is concerned on the poor ripening in
the normal-season cultivation of paddy rice of in south-west warmer place in Japan. Though function of
root activity and top has complicated mutual relations, the research analyzed from point of a balance of
root system and top is little. Then, the effect of both balance on the function of the root system was
examined by making the material of which the quantitative relation between top and root differs by the
change in planting number per hill and the use of organic material, and was measuring transpiration and
leaf color at ripening stage. The result of this experiment, by the increase of planting number from 3 to 5,
the number of panicle increased, and the yield became increasing. Since the increased of planting number
increased the top prior, the result was obtained that the weight of leaf and stem/weight of root and all
leaves length/weight of root increased. Then, transpiration and nitrate content of the leaf blades lowered
by decrease of relative amount of root. It was indicated that low supply of water and nutrition per unit leaf
area from root system decreased, and as the result, photosynthetic rate per unit leaf area might be lowered.

Key Words: Rice, root, root activity, shoot
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Contents of Limonin Glucoside and Limonin in Local Citrus Accessions in Kikai-jima
Islands of Kagoshima Prefecture, Japan

Masashi Yamamoto'

*, Ryoji Matsumoto®, Yoshitaka Uechi®,

Tsugeru Ijichi’, Tatsuya Kubo' and Shigeto Tominaga'

' Laboratory of Fruit Science, Faculty of Agriculture, Kagoshima University, Korimoto,
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Summary

Concentrations of limonin glucoside and limonin, one of the phytonutrient components of citrus, in juice
of local citrus accessions cultivated in Kikai-jima island of Kagoshima prefecture were studied. The
quantification of these components was determined by enzyme immunoassay developed by the authors
(Matsumoto et al., 2008). Limonin glucoside is the major component in limonins in all accessions used in
this study. The concentration of limonin glucoside in juice of Keraji (Citrus keraji hort. ex Tanaka),
Kikaimikan (C. keraji hort. ex Tanaka), Kunenbo (C. nobilis Lour.), Shitkuwasha, (C. depressa Hayata),
Shiiku (C. sp) and Fusuu (C. rokugatsu hort. ex Y. Tanaka) which are the major local citrus in Kikai-jima,
were almost at the same level as or lower than that of satsuma mandarin (C. unshiu Marcow.) and ponkan
(C. reticulata Blanco), known as the moderate limomin glucoside contents species. On the other hand, the
limonin glucoside concentration was high in juice of Kawamine-10, a chance seedling related in C.

depressa, at approximately 100 ppm.

Key Words: Keraji, Kikaimikan, Kunenbo, phytonutrients, Shiikuwasha
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HFELRBEFBOMERD ¥ XY % Z OHIROLEE
ELTHMTAZEEHIBLT, BEKE, MFHARRE,
Lk, R, ERE, fZE, WRKRREB XMW
BBV THIZEFREZT>TER (ILAS, 2006).
COMBIIBNT, EREVERS ¥ F Y OFFEI R D
BATHY, INOHFBETH/IBELESOEME LT
MBLTWAIEZHMBIENTEXT.

LaL%d s, BERBICBWTHIERS ¥ F Y 05

ERAMEINC S ), S5 7% B RHEALD 72D 5 D
TRz L BREPBHHEEZEZ DN, —J7, T

$¥epED ¥ 4 7 7 —Y%— (Citrus depressa Hayata) H:312

2009411 H27H  ZfHH
20104E1H29H  S2PLH
* Corresponding author. E-mail: yamasa@agri.kagoshima-u.ac.jp

roY, IRV

K, Y47 7T—H%—

FEREMER ORI A N F T TSR AL FHELLEaEhb
Lt#ﬁﬁénfu%(%ﬁ,mm;%m%,mmx
ZOEEB LI OHEDPAMLTWD (K4, mm)
T, YA 79—V —0BeBEIT, eSS
fﬁ%ﬁy$7%£mﬁwm@%on5ga%%x,:
NOEDR)AETYTFSRIA FEREWNELLET S,
BERBETEE SN r 9 VBIF A I 7 VITRES
PEEASINTWE I EZHLII L (LIRS, 2008).
HYEVIIER) X MFT T IR AL FUSNT S Y
DH LR SIS D, 209 b, JE/ A FiF
EBCBWTE A v FVEHIBEEO M) T VR A R T
HY, INSITIESERINEIEH S OS5 2
EMEIHENT WS (Lam 5, 1994 5 Tian 5, 2001).
FHEYVE /)AL FTHL)EZVIIHAZETILH, Z0
BAATH DY) E= YRR R TH L. AL — I
Ly VST, REOBIIES TY S VEHEAEG R
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NS5 2 &5 (Hasegawa 5, 1991), U E= VAL
BEARIET A0 WERBEME R 7 & L Tiid Tl AT v &
Eibhb,

LA»L, ek = VEEAROERIE, BILIAYE
METHo7D, SHCREMAZZELZY, Wiz iz
VL 575 EOM#EAEH - 72 (Breksa - Ibarra, 2007 ;
Herman 5, 1990 ; Schoch 5, 2001). £# 51, 20
kD72 01ZHY £ = Y B (LA - K, 1999) H
WEEE N E (BIA) X5 = VAR
fii, A, BRETHLERTEEZMEL, ThI2LE
BonrxyaoRitd) €= VEEEZE L7
(A, 2009). ARBFZEICHWVTIE I D EIA % v
T, BRBIIBT 2 ERRERT Y FYORITTETR
L2V EZVEBRBLIOYEZ v EERLEZOT, 0O
iRk Z ST 5.

LZE SR SNV P S

1. ##

20044F JE 3 & UF20054F BE I AHFSE % J2iils L 72, W4REEE
HHVITHAEFICER BBV THEE I TWAr Y
3 71~ (Citrus keraji hort. ex Tanaka), ¥4 A4 I 7> (C.
keraji hort. ex Tanaka), 7 & & (C. nobilis Lour.), ¥4
77— — (C. depressa Hayata), ¥ —2 — (C. sp)
(FATAFREEZONDLD, KBIAHTHL) B
L "7 A — (C. rokugatsu hort. ex Y. Tanaka) % ik L
7z, PREC, BIFSTFEAEHCR L E 2 SNEIBE IO
HHLDHM|A L2, JIIE-1013> 1 7 7 —F—Hix e
EZOND/NEOT Y ) 0T, B THETH ) FE
HrEVELTOMEANEZ OGNS, THH - 53T
WA, BWRAEN S, A - 1T REN T T V3
BB, BB THD. hb, WHB X ORI
FILA S (2006) (2HL-o 72,

MAEBEIC 3517 % HLaRHEIE Table 1, 2 D@ ) TH 5.
FHIE LT, LRI EHEEoOMEMAL, Thbid
$7p i 5 A, REORIEFHIE, KRHED
FIHBHHIC A D, o T, REDFrIFVIN U BE
CFHAIA 03I Y b ROITRAL 72, wRIZIE,
HERBTHEE SN TS Y Y Y 2y 35 Y (C unshiu
Marcow.) B L WK ¥ (C. reticulata Blanco) if UNIZ
JEE YR S5 K7 B I B s R e R B (R Sl) Tk
WESNTWLERBOERD VXY R EEHV. P
M7 RFEL2 B2 55~10RFM L 72, 2ok, BEIREKR
FREPICBW O 2 R, —45CTRELZ.

2. YEZVUERBEABLIT)EZVOAWAE
VESVEBHEAB L B2V OERIIBIT Rt
BIALELIE, FAARS (2008) O BFUIHER L 72, fRETL 72
il xw.0aHEL, €0 RE1ImL L3 fEAFL 21 mL
RBEICERVIRED L, LIES B LR, KE
(ER)#EMWy, Zoiiz) v BEEHEE (PBS-05
%Tween20, pH7.3) T1,00085 24 B L EIA 124t L 72

() == VEFEASHN) . ATV VR (TR
DA 7B K R @RI, KEzREIY,
FEA Kz EEMZ ZOBREZ4RE Y KL Kk
WK ZSERITIER Y, o2t AF L VB 95T
T10~155MF EWE L L L, 1mLOTE b= M) V%
WML THmM L2, 2HIZ9 mL ) VRS (PBS-
0.5%Tween20, pH7.3) Z Mz, RitD10f5H & L7z,
EHICZOEEEY) VR (PBS-0.5%Tween20,
pH7.3) T20R5 A ML 200f5 & L EIA iZfit L7z (V)
= VAT,

EIA (ZIZILAR - 8K (1999) AER L7280 €= U hi
Mz My, BRETHLIELFTTF Y -TEI Y VAT L
2 & B WA (BAS-ICEIA) #FEMiL 72 (IRARS,
2008). VEZ Y —-FFIA-FNNVLT IV (Li-Ox-
OVA) T3 E= VEMEK-FNNVT IV (LG-
OVA) %M LHE & L7z, Li-Ox-OVA (0.2 ppm) ¥
721X LG-OVA (1 ppm) {200 uL %47 = )VIZINZ, 4
CT—®gE L, MALELZ. XkiZ, 7oy sz —2
(HFHIZLE) CTIHFRWAEEZH V., ) €= VEbEA
(LKT Laboratories, Inc, USA), VE=>Y (7T XAV HEK
FERHERE - WRZEAT, RO Bl 5 EH)
DOELE D 5\ ITY ¥ TV E R O100 ul D ¥+ F »
LHLy &= Uil (LG:1 ppm, Li:0.2 ppm) %47 =
VI Z, 4CT—HHASE72. RIZ, 200 uL DT E
STV AIVM T AT S —X¥a sV ar— |
(SIGMA) %Mz, K TIS0A UG 872, wHEIZ200
UL oS = ba 7/ =)V VEERE &Y 2 VISR
L, EHTI0~15050 5t 88, v 7 a7 L — FRIER
(ImmunoMini NJ-2300, NalgeNunc) T405 nm O WG E
L. ThEhoRsokicyf 7o 7L — M
~A4r7aFL—b T FvTr— (XVFUFv I,
Tricontinent) % M\, VU Y ERFRMH (PBS-0.5% Tween
20, pH7.3) TR L7z,

4

HERELUEZR

20044E IS BT B G % Table 112, 20054E 12 B1F
HAER A Table 2 1R L7, VEZ VEEIEWWT NI
BT hL, BRBICBTAREIZ2005FEED T 5
TV 3IA D288 ppm, WALIZ20054EFE D T A — D0.00
ppm THho7z. VEZVIE6 ppm LLETHAZIEKLE S
(Guagagni, 1973) £ &R TWAED, ThHDHRWY
EovEEIE, WRICEFMGTHLEEZ LN )
o VEBAERICBVWTIE, ERBT2ERE L
JIETIE, ¥4 7T —H—ITB1F 5 20044EEED T A5 E W
B o725, ¥IVIHVBLIOFHIAIH VT
WAEDERMBICRZIZED SN b otz £RMICBT
B DR, TR O ) E = VARSI
RESEE L eh o7,
EREBICBIAERMO) T VERHAEG R, 75
VI A UTIEIF20~30 ppm, FH AL I AV THHEIHME
HELODr T Y INYRE, 7 A v ARIF10 ppm FifE,
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Table 1 Limonin glucoside and limonin content of juice in local citrus accession cultivated in

Kikai-jima islands and their control accessions (2004-2005).

Accession Latin name Place Year Date Limonin  Limonin
glucoside
(ppm) (ppm)
Keraji Citrus keraji Nishime, Kikai-jima 2004 Sep. 17 7.21 1.16
Oct. 27 29.12 0.82
Akaren, Kikai-jima 2004 Sep. 17 3.46 0.79
Oct. 27 19.25 0.89
Dec. 8 34.95 0.35
Kikaimikan C. keraji Nishime, Kikai-jima 2004  Sep. 17 3.95 0.81
Oct. 27 19.86 0.79
Dec. 8 11.05 0.05
Akaren, Kikai-jima 2004 Sep. 17 2.93 0.77
Oct. 27 38.50 1.04
Dec. 8 18.43 0.85
2005  Jan. 21 24.07 0.52
Shiikuwasha C. depressa Nishime, Kikai-jima 2004 Sep. 17 9.98 0.88
Oct. 27 35.20 0.95
Dec. 8 31.67 1.88
2005 Jan.21 33.07 0.26
Feb. 28 42.00 0.20
Kadon, Kikai-jima 2004 Sep. 17 15.09 0.89
Oct. 27 20.95 0.64
Dec. 8 42.20 2.07
Kawamine-10°  C. depressa relative Kawamine, Kikai-jima 2004  Oct. 27 90.23 0.99
Dec. 8 71.72 0.21
2005  Jan. 21 120.73 0.21
Nishime-5* C.sp Mishime, Kikai-jima 2004  Oct. 27 68.08 0.90
Kamo-14* C. keraji relative Kamo, Kikai-jima 2004 Oct. 27 16.59 0.47
Control

Sasshu C. reticulata Tkeji, Kikai-jima 2004 Dec. 8 64.96 2.70
Keraji C. keraji Kagoshima’ 2004  Oct. 27 10.08 0.95
Dec. 8 26.93 0.98
Kikaimikan C. keraji Kagoshima” 2004  Oct. 27 5.58 0.46
Dec. 8 13.31 0.03
Shiikuwasha C. depressa Kagoshima” 2004  Oct. 27 18.07 0.90
Dec. 8 18.90 1.07
2005  Jan. 21 21.91 0.25
Okitsu wase C. unshiu Kagoshima” 2004 Oct. 27 25.38 1.54
Yoshida ponkan C. reticulata Kagoshima” 2004  Dec. 8 104.69 1.00

“ Tentative name.

Y Toso Orchard of Faculty of Agriculture, Kagoshima University.
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Table 2 Limonin glucoside and limonin content of juice in local citrus accession cultivated in
Kikai-jima islands and their control accessions (2005-2006).

Accession Latin name Place Year  Date Limonin Limonin
glucoside

(ppm) _ (ppm)

Keraji Citrus keraji Akaren, Kikai-jima 2005 Oct. 18  32.68 2.88
Keraji, Kikai-jima 2005 Oct. 18  21.46 2.20

Kikaimikan C. keraji Akaren, Kikai-jima 2005 Oct. 18  37.79 1.71
Aden, Kikai-jima 2005 Oct. 18 4.70 0.57

Kawamine, Kikai-jima 2005 Oct. 18  28.40 1.32

Kunenbo C. nobilis Aden, Kikai-jima 2006 Jan. 17 14.60 1.30
Kawamine, Kikai-jima 2006 Jan. 17 5.10 0.10

Shiikuwasha C. depressa Urahara, Kikai-jima 2005 Dec. 8 10.90 2.70
2006 Jan. 17  18.10 1.70

Kawamine, Kikai-jima 2005 Dec. 8 13.00 0.90

2006 Jan. 17  16.90 0.10

Nishime, Kikai-jima 2005 Dec. 8 12.50 2.00

Jan. 17 13.50 0.40

Shiiku C.sp Aden, Kika-jima 2006 Jan. 17  10.60 0.60
Feb. 17 27.40 0.90

Isaneku, Kikai-jima 2006 Jan. 17 12.00 1.50

Feb. 17 31.20 1.70

Kawamine, Kikai-jima 2006 Jan.17  20.80 0.60

Feb. 17  35.00 1.00

Fusuu C. rokugatsu Akaren, Kikai-jima 2006 Jan. 17 0.00 0.80
Feb. 17 6.80 0.20

Urahara, Kikai-jima 2006 Jan. 17 10.60 0.90

Feb. 17 10.60 0.10

Kawamine, Kikai-jima 2006 Jan. 17 6.70 0.30

Feb. 17 7.10 0.00

Control

Kagoshima wase C. unshiu Nakazato, Kikai-jima 2005 Oct. 18 12.90 2.44
Sasshu C. reticulata Ikeji, Kikai-jima 2006 Jan.17  31.30 1.90
Kikaimikan C. keraji Kagoshima” 2005 Oct. 19 19.80 1.13
Shiikuwasha C. depressa Kagoshima” 2005 Dec. 13 12.70 0.90
Shiiku C.sp Kagoshima” 2006 Jan. 24 0.20 0.10
Feb. 20 0.90 0.20

Fusuu C. rokugatsu ~ Kagoshima” 2006 Jan. 24 3.70 0.20
Feb. 20 9.60 2.00

Juman unshiu C. unshiu Kagoshima” 2004 Oct. 27 39.70 3.68

“ Toso Orchard of Faculty of Agriculture, Kagoshima University.
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Y= =577V R, 7 A—13810 ppm LT
Thotz. T4 77— —"TIX20044FBEI2121F30 ppm
5, 20054FFEIC20 ppm BAF & o 72, BISSFEAH KD
JII4E — 101&#£9100 ppm, P4 H —51&70 ppm, itk - 14
E#917 ppm TH o 7z, BERETHIG L RFEICBWT

b, FLALRA-RHTRERBEDOD O LIZIFHE Ul
BANLZD, TA—IZEREBEREDY = VRS
wmW Yol T, DV aYIAUBIORYA
Y TIR20054EEDER B NI LERAE o)E=V
FCHE IR & AT12.9 ppm ThH o 722 & Z R < E#25~100
ppm TdH -7z (Table 1, 2).

MAS (2008) 1%, AETHELZEEDY v F Y
10080 HELL Eod ) B = VR AR B L OV E= U ERICD
WTHEL TS, ZoRRICLEE, 705 VHEEER
WT, BUEovER (VB UKL B U EHE
DEFN DI%LL LD B VEHEARTH B, R,
AZEICBVTH Y E= v EmidY) = VRS
Wl 2 LIS R o7z SHITRAS (2008) 13,
V&= U EHEAR%E 100 ppm DL EEH T 5 SE DS BT
L, HIZI1E300 ppm BLEICD 2 2 MR H L L 2L
PIZLTw5h, KfEOIHE LTHW Y v a3
Ay BLORY A OV T = L EREARE R SRR
HPROONE 0D, ik MEORTIXIZIZPMO
Ve VEMEREREZRT.

AT a7 IhVBIORY ALY HHS
MY = VBRGNS Do 72O - 10D AT
Hote, IS EFEFEDLLEINGLYDHY E=
VBRI Ao, TR VR, LI AL
MECTHLATF—BLEV 1 27— —HRHD) €
= VB EEIEIEICHE S, ThoEgHe s v F
VOB TIZY) E= VYRR S ELD VIV —T IR
T A DS, 2008). TS ERMFFEICBITL 2 % VK,
XIHAINVBIOV 4 77— -0 R IKT S L
BIEFRICETH 072, ThHDZ b, I3V IAY
BLOFAA I VR EEREO TR Y F VT,
HUAEOFEMTHE Yy ay I vyBIORI AV &
Dy E= VEHEARSEOHE P OENL TV S OIZAM
Thhrosz. LaLl, NE—-100HIEK100 ppm & E
VEDUEMEREGREE R L. JIIE-10EY 4 2 7 —H—
ZATORYTYITHDL., KRB LOBRAS
(2008) DFEFR,S, V4 7T —H—1F) T= CHEHEA
RV, NE-101E3 1 7T = —DZFDRE%
Wk 287z @ EERE L CER T AMMEDH 550 b
Lz,

At QUAS, 2008) ORY X FFT 75K/ 4 K
®IZBWTIX, FRKOESE, BERETEESNIRE
DRERETH CHEEINZDDOL ) EWEEZR L. —T,
VES VA ERETIZ 7 A—CERBEREIEIRE
HEIDDEDPoIEZBRWTIE, 20X ZEIZE
OONLholz. LAL, BREBICBVTH N, &
BN L 5TV = VARG I8 253
DHNT. AL = FL YD LI EZ VREHED

ZnH 0TI, TIUIRERAIESTHMT 2 & Sh
TW52% (Hasegawa 5, 1991), V&= » AR EG=IC
WS LR BESMEICOVWTIEANTHELDT, £
DRIZONWTORFADBLETH S, RWFETH72 EIA
B - S CIEM R ERNTRETHLDOT (AR S,
2008), TOBZIIHERGZOMELELRLEOEEZILN
5.

Dk, ARWFZEoER, BEREICBIT 2 TERIERS
FUL, FRB) B VERBEADS R L, ARBEREVER S
WZOWTIFEEAZ LW EAIBH L2, LA, JE-
100 X ) ICARKG % EEA T 5R/EAMFIET 5 Z L 1EH
LT E . E61, EREBUINOEERREICOLHK
DEFDOIERA »FIHPIFIET 5D T (ILAS, 2006),
SHRIEFN S OREER S ORI FETT 2 LEDND
5.

Z2 0®

FERBHRERETHRE SN TVAIERS Y FVIZon
T, RMHCEEFh LTRSS TH S ) = VA B
T E=VERENE L. TROEADOERIIBWY
T, FEHODHIELL: A D, 2008) BEREENE
Er vz, WINoRKETH, RithoEEL) €=
VHIZ) B VEHATH 572, BRETEREOZ W
KHh XV THDBrTY3IH Y (Citrus keraji hort. ex
Tanaka), ¥ # 4 I # ¥ (C. keraji hort. ex Tanaka), 7
% ¥ AR (C. nobilis Lour.), ¥ 4 77— — (C. depressa
Hayata), ¥ —72— (C. sp) B 7 A — (C rokugatsu
hort. ex Y. Tanaka) DV &= VEHARIX, Tz ffEE
WCEETHLIEDRASLNTVE T Y T2 IhryBIY
Reh v EFARE, HbH0EPhhol. —F, Y47
7 =Y —HiEDOMBEELETH L) 100 €= VA
ARERITH100 ppm & 0o 7z,

51 3Lk
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Examination of the Method of Glass Filter Paper in the Genomic DNA
Extraction of Domestic Animal / Poultry

Miyuki Kudo', Kotaro Kawabe®, Shoji Ookutsu’, Shin Okamoto', Hiroshi Yamakuchi®,
Hiroshi Yasue®, Yoshizane Maeda', Takeshi Shimogiri'*

' Laboratory of Animal Breeding and Genetics, Faculty of Agriculture, Kagoshima University, Korimoto,
Kagoshima 890-0065
* Fronotier Science Research Center, Kagoshima University, Korimoto, Kagoshima 890-0065
* Laboratory of Animal Reproduction, Faculty of Agriculture, Kagoshima University, Korimoto,
Kagoshima 890-0065
! Iriki Livestock Farm, Experimental Farm, Faculty of Agriculture, Kagoshima University,

Iriki, Satsumasendai 895-1402
* Animal Genome Research Unit, National Institute of Agrobiological Sciences, Ikenodai,

Tsukuba 305-0901

Summary

In this study, to develop a cost-effective and rapid genomic DNA purification method in animals and
birds, we examined the DNA purification method using glass fiber filter proven in plant genomics. Four
or eight blood cell samples from each of cattle and chickens were used for the purification. The
purification method was basically the same as that described previously (Muramoto et al. 2005). Several
points were tested in this method for recovering DNA efficiently, revealing the following: 1) One ug of
genomic DNA was purified from the chicken blood cell samples diluted 50-200 times. It could be used for
~5kb PCR amplification. Genomic DNA from the chicken blood cell samples diluted 1-10 times could
not be used for PCR amplification. In cattle, genomic DNA was purified from the blood cell samples
diluted 1-200 times. It could be used for 0.8kb PCR amplification. 2) Concerning concentration of sodium
sulfite in sample storage, 10% was acceptable. 3) Drying the filter with the blood cells before purifying
improved DNA yield. 4) Conversion from sodium sulfite to vitamin C failed to obtain the genomic DNA
from the samples. 5) When the filter with the blood cells was stored for four weeks at room temperature,
genomic DNA was purified. We purified the genomic DNAs using this method for 10 yen/sample and
from 16 samples at 1 hour. These results suggest that this method is a cost-effective and rapid genomic
DNA purification method in animals and birds.

Key Words: blood cells, cost-effective, genomic DNA purification, glass fiber filter
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I & B A DNA £~ — 7 — 3 HiEE S h, HH
BIRICBOWTEALE 2252, IR0 EEL
FECAT ) 720121, 2k 505 2 DNA fliti23
WIHTH D, FNW@Z, 7/ 2 DNA O3 2T -
A - BREICHRCTE 2 FESLVwEEZ NS, fill
W CHESL S T2 T ARAE A M1, DNA D ffbr
A% (Si0,) #EHHETHIEKIHEELLTVEWVY
WEEFMA L7227 A DNAHHETH S, ZOFET
1Z, SBEBEDMBLIZ X 5 TRY A 5 — Bl S (PCR)
WD IZF TR DS ) A DNA % 3055 B DA CHUEES
LHIEWTEDL, T, 1Y T VHDITH L
Fa2—THIRTIVAD, REFLGbEaT X M
U TNBHI0MHEKRMTH L. S5, MMB LA
DNA (310 kbp LA E®D LA-PCR IZHH WL Z LA TE,
H T AMKE S AR 2 WA S, FHiRZRIRETL
r AIE L72%, DNA il fEx o729 7 Tdh
FFEBZ IR TE 5 2 L S hTwa?,

ZZT, KWIETIE, 7T ALMELZFERREDY
7 5 DNA ST 572012, WL 2050
ZRATDOTHRET 5.

HHRBIVHE

1. fEMH

MRHCIE, =7 M) ey Y omEkE &4F 72138 v T
VRN U 72, MERIZE I & ZE A K T1065 - 504 -

100f% « 1505 - 200F512 AWML, 7/ 2 DNA Ot %
f1o72.

2. HSRHHMAHHMIZL B4/ L DNA D

AT AMHEASRICIE, Ty bx O Glass
Microfibre Filters GF/C = w72, 3, PiIbWHE %
EHPIRLET GEAHLE @ 20mM b Y AHiEE (pHS.0) -
2mM EDTA - 1~20% 3B L) (24 T A A K%
B, RS2, 5 mm MICEKET L7z, BRETL 72
ARACIERY > TV EWAE S, TR VT F2—
TR L. by 7VBEBRO AT AW
L7z, B, TITHREGZHRSEREF L.

PV TIVEEED ST O3BEREDO B, 74D
L () AAbuy 2 (BAELR oS THEL R
GEALT A ME D) 2ETLEERIC X 208, (2)
ThA— VEEEERBEOERIC L 208, (3)
TE #& M2 X 547/ 2 DNA OB 2 /75 72, %
BE O FEAKNL, e 0 100 mM Y AERE (pH
8.0) - 10 mM EDTA-2Na - TM 77 = VI5EE, #E¥EE -
50mM bV A3EEE (pHS.0) - 5 mM EDTA-2Na - 200 mM
WA b+ b L - 60% % ) —)v, TE #MEiE © 10 mM
b ) AR (pHS.0) + 1 mM EDTA-2Na T - 7.

BAARMIZIE, Y TINVEEBRDOLRD NS TeTF 2 —T
R ET % 200 w6 N2 CHE IR L, 2R T4 M #HE
L7z, 204, 15,000 rpm TLOMBM@m.LL, RiFEZEET
7o. F a2 —TICRE & 200 ul N A2 TR BAIEE,

15,000 rpm CTLOfP ML L, REZIHET, AMEHEL
7o. TRELENE D O B DR Lz 51T, 0% ¥
J = %&200 ul M2 THEEML, 15,000 rpm TR
wh L, hiEFZET, AMetkieLz. £72, AHICH
A LT, SRR E S 9 — R R L 7.
PRI ALEL R, AMKE RIR TR S, TE 100 ul
T4/ L DNA 2B S872, &#EIZ, 15000 rppm TS5
SO L, o5 % PCR FUL DA DNA &
WE LTHWZ, 28, §XTORIIIHRIRICTT,
T E N2 DNA Y~ TN 24T TR L 72,

3. ®EER

LD A T AMHEA ROV THET L7 HIZUT
DEBYTHD. O WaE S 5IMERY ~ 7V OFREE
£, @ PRILWE TH 5 WHEHE Na ORE, @ 7
WRAER DB ROERMBE O AL, © FILWEE L
T, B Na €% I Y CORE, ® 4> 7Vl
BOAMORAEWI, O5HH TH o7,

4. 77 L OfER

i & 724"/ 2 DNA 1, PCR IR X 0 MEaERERE
1oz,

PCR {21%, AmpliTaq Gold® PCR Master Mix (Applied
Biosystems) % vy, EEIHES TT-72. W75
4=—E, =7 M) TIEEIGAAIEKD SNP (1515975079)
% 211,030 bp FHIHZ HEE T 5 M26_F (5-GTGCAATC
AGTGTGGGTTTG-3’) & M26 R (5-TCATGAAGGGG
CTTCTCATT-3’) & Hw7z. M, v i&, Fuyi—
YHE BT TH D TYRPZ2EIET D795 bp #HIK & B IR
3% bTYR_F (5-GCTCCATTAACCAGCTCAGG-3’) &
bTYR R (5-TCATCTGTGCAAACGTCACA-3’) % v
7z.

ST, =7 MU E AT/ A DNA T,
LA-PCR ik M 72. LA-PCR IZi%, Ex Taq (TAKARA
BIO INC) % Hv, EHEIHE- TIro7z. Hwiz 74
~—I%, CPSIMEf=TMND4,474 bp $HI% % HE$ 5 CPS1
-P13F (5-GAAGCCTTGACAGACCCCAGCTACAAAG-
3’) & CPS1-P18R (5’-ACCCACAGTCAACTGCTACAAC
TTTAAC-3"), B XUV OTC #IZTND5,370 bp FHIH % 1Y
MH3 % OTC3F (5-GCCATGATTT TTGAGAAGAG AA
GCACAAGA AC-3’) £ OTC3R (5’-AATGTCTTGT TTT
GTAAGGA AGGAAGAATG TC-3’) & Hw7z. PCR X
ISR DWEHAL T A — 27 VRS IKE) CRAT L, Mg
WoOH MR L.

BREIUVEZR

1. RESE2MEBOFRER

=7 M) &Y T OILER %R JFHE & B EIEK T1065 - 50
R - 1004% - 15005 « 20085127 L, 4/ 2 DNA O
WEFo72. b, KA FIVTERBL. IBL
72 DNA OB ZRIE L24 R, 3 XToMmPERTr



RE - REDT ) L DNA I BIF 5 7T 2 5 KOG 15

A) =7~

avka—i

Ll

f g T_T i (-;-)(—)

x50 X100 x150 %200

B v
arvka—iL

i

R T_T(:)(—)

X100 X150 X200

F1R MKOFREERIZLS PCREIBDEE A: =7
K1), B: oY)

ZAPUGERTHIB L7277 2 DNA 5 PCRIESIEL, A) =
7 MY T1030 bp @, B) 7 ¥ TIE795 bp O PCR W % 2% T 7
O— 27 VESRKIZE VR LZ. &8, Iy bu—eL
T, 7x/—NVETH L7224/ 2 DNA(+) &l # 2K (-)
ZHWz. A) =7 b TIE50~2004% 7 BT PCR FEW % T 32
TED, FERE 10BN TIIMRATE o7z, B) 7V T
FTRTOAPAE T PCR EW Z IR TE 2.

TR MEHYYTIVOFRERICLSDS/ LDNAHEE

e e DNA #it (ug)'

FOR RS Eeawy s
x1 7.58+1.42 7.79+1.99
X 10 2.50+0.77 1.500.05
X 50 1.51+0.14 0.75%0.03
X 100 0.98+0.10 0.73%0.06
x 150 0.91+0.02 0.83%0.07
X 200 1.28+0.17 0.88+0.33
Y+ R A

J 5 DNA 235N, ZoORIBERHRIHRDZ L, 50~200
fERMT 1 ug #2O DNA BMIHTRETH - 72 (3K1).
Bohir /7 L DNA 2§ E L THWTPCR AT
o lofER, =7 ) TIE50~200f5 A T1 kb @ PCR
FEM AR S, B - 10f5% BT I PCR FE W) 255 72
T&hhorz (KA. ThE, 7 V7B EORKM
WHPCR e ZHELZOTIE RV EEZ LN,
i, ¥ TRTRTOFHHEE T PCR FEY % 72
L ENTE (KIB). F72, =7 MY MER100M5 A
W HE5N724 7 4 DNA # W T LA-PCR 24772\,
4,474 bp FIF B X OY5,370 bp HHIHZ HMR T 5 2 L ASTE
72 (M2). DEoHERrS, AEAPLELT ) A
DNA i DR E - FEOMIKICBWTHENTH Y,
ZORPAEERSS, =7+ T50~200f%, 7 ¥ T1~200
TR TH L 2 EARENT.

2. MiBBIEME & L COHEFEE Na DRE

MERZ WA S22 AME R T 27201002 24
B E T 5 MGEE Na DJEEZ1 -5+ 10 - 20% D4
XHEL, filil DNA D% b & PCR HME Y o 4 i
FHEFEL 72, v 70id=7 b YU ILERD 10045 A Bk 2

F2R HSRAMEICKYHMHELEZ=7 4/ L DNA
Z#F U - LA-PCRBIBDFER (A : 5370 bp 781,
B : 4,474 bp $B1)

=7 NV ILER10045 7 M2 a5 Sz A Mt Liz7r

A DNA (4% > 7)) i 1~4) % LA-PCRICE D HEMEL, A)

OTC #IET- P ?5,370 bp Fild, B) CPSIEfnTPID4,474 bp

B PCR M %1% 7 0 — A7 VESIKINC X O RER L7z,

MIZFTFRY—I—ThH5b. TOMHKE, A)B) £LHIZPCRE

WEHERTE .

E2R HEHE NaREICKL ST/ LDNAHHENEL

HBTIE Na DNA # (ug)'
1% 0.93+0.14
5% 1.00+0.14
10% 1.03+0.10
20% 1.46 +0.40
VIR + R

L, FX8H Y TNV TEM L., TOME, TC
DULEETH /) L DNA #1556 Z L H°TE, PCR HIED i
ATE ($22). L7295 T, WHLEE Na O &%
1, DNAMIMEZZEET L L, T TITHPTHE SN
TW510% THEZ W T EAURIE E N7z,

3. U TIREEZD HMOFIENE

MERY > TNV FHEHDO A KE, 39 I DNA
I L7234 CREZEIX) &, ¥k, DNA fi L7z
Wt (E:X) L o T DNA 8D Z{L & PCR B
TEREY DA MEZ L2, ¥ 7 icid=7 b Y fEkD
50 + 100 * 150 * 200F5A R L 72 d D% 4584 ¥ 7V a7z,
ZORR, ETORXTEBEXARZEX LD b DNA &=
H% <, PCREIEHHERTE Lz (RILTF—FRET).
VI ED#REDN S, ¥ ¥ TS A MR X ) bk
L 7= Jih3 #0301 DNA i T& 5 2 L AVRIE S 7z,
ZhiE, AREEEEL72Z & THERDS AR RS L &
0, 7N EDRLHYFHE SN 2O TIE R Vh LS
L7z

EIR MIKRBERDHMOFIEE T/ L DNAHBHENEL

P DNA it (ug)'
ARG ! Wil
X 50 1.51+0.14 2.03+0.39
X 100 1.49+0.71 4.13%0.42
X 150 1.13£0.21 2.84+1.32
X 200 1.34+0.69 3.08+0.71
T E T B
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FIK HUTIRBEBI>BORERNELTHOEZIIVCD
T

Y3 C20%X T L7247/ 4 DNA 1% 7 K a— A7
WVERKIICEDBIGE L. A) Y TVBERO A K E 5
9, TEIEH AR L7z (REZEIX). B) v 7
WAt DDA TR, 7 ZAMINCRE L7z GZRIX). 20
i, ATIZ7 /L DNA 2B C&72A%, B TR TE %
oz,

4. REBIEHEDORE

PRLWE T 2 WMEE Na 2 M OHBILEH 23 )
HEROLZWESY IV C (TATNVE VEENa) 1T
L, Hii DNA D% L E PCR EWOH ML MR L 7.
P FVIE=T MY IMERO 10085 F P E L, #X8
P UTNVTERL. EORE, MIRWAEHZDSKE T
U277 2RI T % &, & THOX T PCR #iFE
R/ L DNA #1545 Z e TE L (K3A) 2%, Wi
SE5ET 7 LADNABREONG o7 (K3B). Lk
DOFEFIE, ¥F IV CHY ¥ TIVIRFERD D MORAT
WIEAIHCE WS LZ2RIEL, REEIAETHD
LRI N,

5. U TILRERD DO EEFLHRM

MERZ WA S &7 AMMEEML, — e NI =R CRAT
L72b0» 557 7 A DNA ZHili L, 15571 % DNA &
DOEALL PCR VMO A MAMER L2, T nid=v
b IILER100 - 150 - 20085 A M A A L, %X8% > 7
THEML7z. ZORR, wHEOER F T DNA Ol
HHHEETH D Z ENFERTE L (). T2, —ERIcH
WY FRHDHDOD, PCREWIZOWTLIERT S
ZENTEZ (M), RO AME LEMBEAELT, H
EBRE AT o 1255 H, DNA 23R S, PCR W %1%
LIENTE ol (F=2mRaY). Zhix, ik
FEIRCIRAE CRUE LTV 2 IS AR 2250 H OMITE 551275
X, DNA DRI N g shiz, 22T, 8
1, BRREZBSRWRIINBEA L & HI2TF Y TVHHK

FA4xk REHPMICESS/ LDNAHHEDEL

DNA fit (ug)'

PRI x 100 x 150 X 200
O0Day 1.49=0.71 1.13=0.21 1.34%0.70
1Day 4.13+0.42 2.84+1.32 3.08+0.71
1Week 1.90 = 0.32 1.99+0.22 1.69+0.33
2Week 3.27+0.54 2.58%0.53 2.33%0.40
3Week 2,52+ 0.86 1.87+0.26 2.07 % 0.66
AWeek 5.83+1.24 4.10+0.73 454+ 0.64
PRI + PR

Ah bt bt b b )

ODay 1Day 1Week 2Week 3Week 4Week

FAR YU TILAMORFHM I L D PCR EBIEDHER
(MER100fE & R)

— B EETIRE LY Y IVAKDP S5 ) A DNA &4l
W L7:%%, PCR¥IEZATR\, 2% 7 10— A X VEKIKIIC
L DN L7z, 0 Day IZRWHEEFEL, 1 Day BLEEIZHEZO
FEPE 2L L Tnb. ZORME, PCREDHAFTE (4Week)
¥ CHERRC& 7.

ZEEL, CORERMETRIZMERTH 5.
VLEOKEHERD? S, FI AMMEAKE V27 ) A
DNA kI3RS - KFEO 7/ 2 DNA ML A %D
THbHIEIRENT. T, REZEIHHT S
720121E, RETIZMIROARAERZ 5085 RLI255 2
&, PURBIEHIE L Cld10% M6 Na 28 TH 5 2 &,
HRUNTY T NVWARERIIR S I EDVEETH L T
EAVRIBE N, RIFETIEY VY TSRO S E4
B ECHRETRTHLIEZHRALLZ. BoNb
DNA Z:#% @ PCR % LA-PCR DA 7% 59, 960D
SNPs # V)V F 7L v 7 A PCRIZL ) #EETHHET S
DigiTag2i: I AW FETH 5 S L AVREN TV DY,
BUE, fiko X512, RAEHEOUEHEIZ X 5 IRAEIH
DEEZWRHTTH S, T2, MO TV (A -
ME - HEfH) 2OV THFHWEELIC OV THET LT
L. REE, I X MATENLTY 225 16D IMERA
L1KHTY / 4 DNA ZHIICT& 5 2 &5, MW
WCBWTHENZHETHY, RERKBIIBVTHS
WAROBIZF R CHE A LB TH B 2 LAVRSI LT,

Z2 N

[HE] RHRPRBISB 5% THE A4/ 2 DNA
MMHEOMZ HIYE LT, RIFFETIE, M TERED
B DA T AMMES M E 72 DNA i EEE G L7200
THET 5.

(BB R OS] #RciE, =7 b yainske 7 >k
B KAF 7SR L 72, HEEIEARIICH T S (200
57%zMRL, DToSHH (OMEKOABRER, @t
WAL E DR, @Y ¥ VRS ARROERLE, @h
WAL O, O v 7 VIREHROREDR) 12ow
T, DNA il & PCR HIR O W %2 #isf L 7=,

R R o2 1. mEROMGRERIE, =7 M) Tid
5065 ~200f5 Tl ug FED 7 7 5 DNA 561, 1 kb
@ PCR EWIHMEFRCTE 72, F72, LA-PCRIZE - TH5
kb DEY bR TE /. M7, F L 10 ARTIEr
/ 2 DNA 23 SN 724, PCRBIETE otz ¥
VTR EE TT.8 ug FEFE - 1045 TL5 ug FEFE - 5045 ~200
REClug BEDT 7 LA DNA 2135 2 &AM TE 2. 72,
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PCR 2 & 1 800 bp OIGWREY Z MR T & 72, 2. PuleiL
W T dH D WHENE Na OUEFEI, Hi¥ & AAR10% T L v
LR TE Iz, 3. MERE WG S AME RS
3L, T CITHl T 5551 HRT DNA &
MLz, 4. MBLHOERE Na2EY I ¥ CI
BELUKER, 7/ 2 TERhnwZ L2avREN/z. 5.
I TV B ORA I, ZEiT4HEM F T DNA i
MHRETH D Z L MR L2, REE, 19 Tk
D OEADI0MFEE T, X METER, 16ME4KDIMER
POBILZIRETY ) A DNA S CTE 72, DLE»
5, HT AMHEAKE W27 4 DNA HiEE R % -
RED 7 7 1 DNA T b Al 22 SE e TR ¢
&5 LHREhi.

@

AEFFE % FATT HI2H720, THv7z72w 7z e R
By AR & REBHFMRZOFRRICREOHEE &
LET. 7, RgEo—#id, CHFHEA B
BB 4 & BRI Y — VN 7 BEOENK &
ZUTERL. CIXEHOEEELET.

X Bk

1) Meuwissen, T.H., B.J. Hayes, M.E. Goddard. 2001.
Prediction of total genetic value using genome-wide
dense marker maps. Genetics. 157: 1819-29.

2) FroTHist - RUEFERE. 2005, AT A RHEDEAE % FIH
L7z 7> 5 O RGE - fijff - i3 2 b 7 DNA
Pl L, SR 1645 BE B SO L B e S E FE AR
{5#. Available: http://narc.naro.affrc.go.jp/chousei
/shiryou/kankou/seika/kanto16/08/16 08 06.html

3) Rikimaru, K., H. Takahashi. 2007. A method for
discriminating a Japanese brand of chicken, the
Hinai-jidori, using microsatellite markers. Poult. Sci.
86: 1881-6.

4) TH SR - PEHEAES - FRIFES - PR IESE - TSR
TP - WA B - BHDFE - Uk -
L 1. 2008. HASETHIFE & M7z DigiTag2
BAC X B =7 M) SNPs OB M. B RE
FEAFSE. 36: 221.
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RV R KA A AR IR R R SR T 895-1402 B AR I YT A SKHT
PRI AR B S v ¥ — T854-0063 LT H HEHT

Effect of Feeding Soybean Curd Residue Silages on the Feed Utilization
and Meat Productivity of Tsushima Crossbred Chickens

Koji Takayama'* + Miho Umeki' * Yoshimi Imura® - Akihiro Ooura®
Shinsuke Matsumoto® and Yoshitaka Nakanishi'

! Laboratory of Animal Behaviour and Management, Faculty of Agriculture, Kagoshima University,
Korimoto, Kagoshima 890-0065

* Experimental Farm, Faculty of Agriculture, Kagoshima University, Satsumasendai-shi,

Kagoshima 895-1402

* Nagasaki Agricultural and Forestry Technical Development Center, Isahaya-shi, Nagasaki 854-0063

Summary

This study was conducted to examine the fermentative quality and nutritive value of 3 different kinds
of soybean curd residue (SCR) silages, i.e. 70% SCR and 30% wheat bran (SCR+WB), 70% SCR and
30% rice bran (SCR+RB), 70% SCR and 30% polished rice bran (SCR+PRB) on fresh weight basis, and
to investigate the effect of alternative feeding of the silage on the feed utilization and meat productivity of
36 Tsushima crossbred chickens (%) during 12-25 weeks of age. The results obtained were as follows:

All the silages showed a lower pH (<4.2) and both the SCR+WB and SCR+RB silages contained more
than 2% of lactic acid. The V-SCORE, indicative of good quality silage, got over 90 points in the
SCR+RB and SCR+PRB silages, which were higher than SCR+WB silage. Apparent metabolizable energy
of SCR+WB, SCR+RB and SCR+PRB silages were 1.71, 1.84 and 1.55 kcal/g, and crude protein were 9.9,
9.7 and 7.9 %, respectively.

Feed conversion, body weight, carcass characteristics and sensory test to the breast and thigh meats at
25 weeks of age were not significantly different between the chickens fed formula feeds only (control) and
those fed formula feed with 30% SCR+WB, SCR+RB or SCR+PRB silages.

In conclusion, it is suggested that ensiling SCR with substrates (WB, RB or PRB) improves preservation
and fermentative quality, especially the 2 latter are more superior. Moreover, feed utilization and meat
productivity of crossbred Tsushima chickens were not affected by substituting SCR silage for formula
feeds. Thus, SCR silages were considered to be one of the most promising self-sufficient feed for local
meat-type chickens.

Key Words: feed utilization, meat productivity, silage, soybean curd residue, Tsushima crossbred chicken
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CHUE . RIFRAHAGREY Y Y —

CHUE © R U AR 5 R R

BHOENE S I FRIEBROMKZH LiEdDTE 72
(FRdH, 2005). ZO#FE, FrOREIIIEHE EY
(A, B X OGN R L) PREN P DM S
NTW2H00, dAFENARLE L 72% R 1T IR
REETHY, % ODEEZIRIAORICFIA = %l
212 %mOREPHY O MBI HE L TV 5 OPPIRT
HbH (RESH, 2002).
DAEORFFERD1DTH 5 AGBEEW T &ET
HERMIF1,90007 t HEH S HTwb (B, 2005). 20014
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O [&Zm) A 7] ORATICE D, PRbE ORI E
R AR BEOREED ShTnd oo, Bk
TIHE R OR90%ABEAE - BT S Tw b (R,
2005). —HBo> £ ik E E Y O K3 H R~ O R X
HLPSfThbNTBY, U= — LT % &I
DWTIHP MR E LCEFLTEZ. —F, b7
ZAERIHI80TT t FEAE L TWwa LA, fRHAFICFIH
ENTVDDIEH50%I12# X v (FFH, 2005). b~
THIIRSEENENZ EH S, WEOHILD D T
v, RIS EECTH L e L oMM SR & %
AEb %, Zhucl, b THEYRA L= T 5
TR E LRI TRETH L Z S
MCENTVD (BIES, 2000 ; B35, 1999 5 IIA -
I, 1988). LA Lahsn, by 7oA L—I1t
2 L 72 I 0@ R WO A L — Vi 58
FEREIC BT HBIZ O W T RZHRE S hTuni v,

HEHEOBEMINT 2EROL LT, AR,
WHEAEH S hooh 5. oL F HIEIEZ R I
DW T2 e T 7RVEDWEDH L Z LD n, ERELE
BONZIZHS OB LINTELAERMETH L (KK
5, 1991a). B, RIGEEHRBMEELY 5 —1ZBwn
T, I - EARDOMEEZHNE LK R ED
LNTEDY, ZOo—) TR % & OGO
YRR R REE ST 5.

Z TR TIX, N 7o fIEHMEIC i 72 28
MREZELZEZHMEL, Y1 L— VLRI
B OENDFERENE 2 O ISR T B LS
MIZTBHEEDBIL, FNOHAL—U%DL FHBITK
L U720 G o, ERYER S ICR o BRI
DWTHME 21T - 7.

LZE SR SNV P S

1. REESOEVA MY THTAIL—D0RBREIC

RIFTEE

ABRI320044E5 H 26 H 4 S F4ETH21H £ CO57H I,
JE W SR A% B A M B N B W S B BRI THT b 7z,
b7, 7AS, KXAIBLPAXS (HERPHE
R E R B, ZoROKEEEEA10~25% & Kk X 7
(fi, 2004)) ¥4 L—VRBHOEMEEL, by 7
HNIARHRGRE (EREBW) ks hzdo, 72
IBIORXAIZOWTETRDO DD, HXAITDNT
NIRRT & 0 HR S 7T B
KORARED ZZN L7z, Hifkh vy 7/
BIBEIE (7A~, KXABIOCHRXA) &7 304
& (FEWEL) TREG OKOE 13860213 L,
RY Ny N TOHBIBRRECHEHERGET 2L TT
AR M THYA L=V, KX - VT L—
VBIUHXA - P THTA L=V R ENENTRL
7z.

AR 2 60°C T4 BREZIE L, Bus LIS
L, Zhehoksy, HEAE (DY, Cp), HIRE,

HMHE, HUIKSB L O EmaERY (LUF, NFE) &
EEHECL ML, W6 H ORI TE N T
My A L—Yo—#E2yr 7Ty rrL, HiEhosei
G (LT, TN) 27 V¥ — ViRl & - TIET
Ll bz, K AERE L, pH, HFMEAES
# (LUF, VBN) &® B X OHBEEEHDL O E & 12w
7z. VBN Hm IV CIIRBLARYEE, AWK
ZOoWTREBHEE Y <~ 7T 7 (IBFEGHE,
shodexCD-5, # 7 A ! shodex Ionpak C-811) 2 & V) %
L7z, 8512, AWMU OARKES=S L U VBN/IN
DAl % #\Z V-SCORE Z %0 U7z (HAG DR - AT F

784z, 2001).

2. REAEOEVA LY ITHYAL—COXREMICR
FTEE
N7 A L=V OREMEH S MITT 572012,
20044E8 H19H A 523 H £ ToO5H M 2 Fiill, [F4ESH
24HH 526H F CTO3HM % AWM & 3 5 HRHBRE 1. 0
B & FARIC AN EERIC B W T T o 72, S
21E, 14BEo> L FHBAAsCHE®E S (DF, oL F
W R TIA N TY ATy 7 dxoOLFTHIER) 1230
ZH, BYEERNOEE T — 2 (920 af/F) 128
WCHH L.
FEGEENCIE, WK O B AR (DU, B
A fiE © ME: 2.80 keal/g, CP: 14.0%) %M/, &
R L1 ORBTHE L3O by 7MY A L=
27:30%E4& (FWEL) CRALZDOZZNENR
BRfELE L, S4RTomE7 1 301G Lz, 5mIc
DWTIHIRL220150 g/H & L, KiZHBIERTX
B XLz, i, fEHGSET (7:30) ICHRAER%
HWE L, HHORGED S LRI 2 5 H
L7z R ORIUZ W TG DEREZEL, 19
00&7 2 00D2[NZ 53T TIT - 72
AER T, &b TR L=, RERETE O 5
B L ORI % 60°C C24RE BB EEZIE L, Bus L7241
WL, b 7Ry A L—Y oK, CP, HURES, M
Wi, MK B X ONFE SEEZHEISE DO L7
REEIF B L OB o= A v ¥ — (LLF, GE) %
Rry7Hhua) =X —%— (EBHEEIET, CA-4P)) 12X
DHEEL, P TIHIAL—-VORBIANVF—EHR
(LUF, ME) IZ2WTIEMFoREHWTHEI L.
TRV F— (%) =
[{FABRF R GE (keal/g) X HZ W #EIE: (g) )
— {3 GE (kcal/g) x WZMHEFER (g) 11% 100
1{FREREFL GE (keal/g) X W2 IBHUE: (g) )
B EL ME (keal/g) = BUBRATEL GE (keal/g) X T AV F —
e
b7 78 A L — 3 ME (kecal/g)=
BRI ME (keal/g) — {BiA il #H
ME (keal/g) x Fi £33 /il £5 5
Bohl-7—s05%5, £+ 7 74 L—YDME
B LU CPIZDWTIE—ICRLE 5 EHT I & 2 FelE s



P 7RI A L= PR Lo LE B OEAN 21

M DO E %7 - 7.

3. FUTMYAL—O0HREND L EHIBOEHERFIA
HEERNENICRIFTZE
ARERIZ20044E8 H5 H ~T4E11H3H £ TO90H [, 1.

BLU2.0REL FFRICENSWEERICBWTirbh

7. HEREMIZ 128K OO L S 2 365 & v, LA

RO Z GG Lo IRIX (93, #5580 S22

ME: 2.8 keal/g, CP: 14.0%) & & H1T, 2. DB R

(5545%) RO EBAFREE MY 7P A L=V %7 !

3oEG (EWEL) CRALZHEZEG L7 A<

X (9, #5-F0E O FFEM © ME: 2.5 keal/g, CP: 12.8%),

KX ARK (9F, 556824 © ME: 2.5 keal/g, CP:

12.7%) BETHX AKX (9%, #5605 24 © ME:

2.5 keal/g, CP:12.2%) %\, BiWEEHRNORESr —

Y (1.1 nd/F) IZTOHMEME LAz (3R —).
FIX & AW, HHKOKS T CRERERZ 1T,

W, fRHGSET (81 00) IZFRAERAMWMEL, HHO

WHEILELIIWCHRHEEZEN L $72,

BHEIGE KR ME 23 U7: ME IR & & 12,

REZEE L, REYIH R o2 HETRRL

TH#MAEZ ZhZNER Lz, fEERFICOW T,

S RHEIGE 2 R E B L IR CHRLTEB L7, &

BT, BRI EZIT, BEBHROKE (DUF, Bk

W), BHENEEB X OBERNERZIE L, HAE %

BHLZ, 251, 2ARABIPETEAZ2 conlU 712 -

LRGN THRE, BERABREZITo72. NAY A M

Blk23% CEHER22.4%F), &M15% CEYER?21.6)

B L UL A28 OFM044 & L ERE DRI TH - 72,

B ST 2, ST, BRSO A EHI o IE H

IZOWTTEREOBIIREE (AL, 1995) ZHWTITo7e.
\Bonl-rF—soH b, R, SEHEIGE, ME #IT

L, O¥RE, SUBHEDRER X ORI O W T —

TERCE AT, DL RO ERFMmIZ oW TR

Wilcoxon D5 ALMAR AR & 0 X2 % e L7z,

HBREIUZEZR

1. RBEEOERVA LY IRV L—C0ORBREIC
AEER 7

M B DAL 2 B1FRITR L7z, by 7HOK

FIR YA L—CHBICAVEEMEOLEZRS

H H Fy 7 7 A~ kXAh O HXA

W (DM, %) 22.1 88.7 91.0 89.4
- %DM —

MEFE (CP) 27.3 18.9 15.4 11.2
HUBENE 16.4 4.9 23.3 4.5
HLAHE 17.2 9.1 4.6 0.2
MUK 55 4.5 5.4 10.8 2.5
W EMEEE R (NFE)  34.6 61.7 45.9 81.6

SEEIER80%TH Y, CPEHEED27.3% L FVELE R
L7z, b7 7HOBSE, FERER by 7 ok
WX DEHTLEEINTVS (FRAR, 1980) 25, KRR
THW 7z b7 781 HARBEEfDRL R o3 (Bl S SE R
TWFZERERE, 2001) TR ENZ2EME & IFIZRBRMEZRL
72, =, REEREIZOWTIE, kXA TiHE e,
F X 71 Tld NFE G223 E N Z O FEBEILE IR
WEZ R L7, 7 AT LSRR A3 H AR R R 4 %
(B BE3EFANTIRTERERE, 2001) OFUE & 1 FIF AR 7 MH
THY, AXHOMFRGIEHTES (2009) O L 1F
ZEETH - 7-.

W6 E O b 7RI A L—Y D pH IE, 3.9~4.2&
HRICKEREIASN Loz (F2K)., 1L —
DO#IE pH 134.0~4.2TH Y, pH A LA 5T ONAEE
WAL, R, BEEROSMNT A Z L TEMG LRG|
T EPMOENT VS (FHAE, 1980). KRBT,
BN 7Y A L=V pH ILEIERBNICH b, R,
FERR IS _FLB A IR Wil Z R L7 (BE2%%).

V-SCORE |, ZOFFrHA W+ 70t VW, KR
VLA REEES X 0° VBN/TN O30 D RE X ) X h
22, FEEOSVY A L—Y O HEEHllikO1
DL LTHLNTWS (BAEEGEFHlNIZEZ, 2001).
ARHABRIZBIT 24 b7 7Y A L — Y@ V-SCORE I,
HXA - by 7P A L=V TR ERLEL, RNWT
KA - b THIHAL—TDI0, TAT - by T
AL =Y DONREDIATH Y, ZOWmEOEENZ
NH, B, WThol: (5E2K).

by 7HIOY A4 L—IficiE, BEEEEE LTE— |
WNVT, ERVRKREREZH VDL Z L HDHWITISEEIY
ORDY IR ERMT LI ETREARIAL V%
BoONLIEHMONTVS (BHS, 1999). AikE
T, 727, kXA BLUPAXT LW 3ODFEEE

E2R LOTHMYAL—T0pH, EHEEMER S &K U V-SCORE

oo HERALR (%FM”") VBN/TN* V-SCORE*
AV YO POTHm mm socdom mE (%) )
TAR - FYTHFAL—Y 4.2 2.3 0.2 0.1 0.3 7.6 72 nJ
KX b THTAL—Y 4.1 2.4 0.9 0.2 ND* 6.8 90 B
FIX7A - by 7H¥F A L=y 3.9 1.4 0.2 0.2 ND 3.2 96 IES
T4 72 Y

VAEHR (TN) I AR LB S (VBN) O E &

CEFRUIEB0R L E TR, 60~80K AT, 60N FANR E3RMEIIHESNTND

VRhE T



22

FIR ERAFMBIVT I 7MY A L—DDLERS

EFE S

HOH K$ 9 HHH H A L — Y ORI
B 45 fi) - TATY KX A S /A
WM (DM, %) - 91.8 90.4 92.0
— %DM —
M- (CP) 14.0 21.9 21.1 18.0
AR 2.0 8.3 23.6 9.9
AHARHE 8.0 12.9 13.6 71
MR 53 9.0 5.1 9.0 3.9
A EE Y (NFE) 67.0 51.8 32.7 61.1
Ca 0.70 0.30 0.15 0.43
P 0.40 0.77 1.65 0.60

‘FORKI VG

VAT - N7 L=
R b T L—Y
XA b T A L=
YY) YEEEIRNT

BEHNT, b 7HOFA L—IMb% 4T o 780, 17
POV T pH O CHREILEIC X 2 EWIZRD 5
Nhrofzb oo, FEEMEIZOWTIE V-SCORE D
B, TATIZHARKX B LR I DFREIY &
LTENTHWDZEDPHLRI 72, EITAX A -
b 7H1 A L — T D V-SCORE 2545 M. % 7k L 72 1
DWTIX, HXADNFE HFmid 7 AYBL KX HIC
@ oz (1) 2 &5, NFE HUZILRISE: %
9 B S G EN D R R S s,

2. RERAEOEVA LY IHYAL—COXEMICR

(F9 REM

MY 7R A L= o CP HriE, RAMEHIIERY
FThyEmWEzR Lz (355, TOMOEHITONT
&, kXA My 7MY A LY THIBDI A EE L,
NFE &P v AL NI, £ MY 7H
FA VL= Ld, ZOEESIEENENDEME O
g (132 AT 88 ER L. Rl b 7
MPA L —TI%, WThoOREEEE Va0 P
HGEAEL, K2 - P THTA L=V Tld Callll
NPHFIBEUEELS EThTw, AL LTH5R%
CaBLUPIL, ToFEILE2 1F/231: 1% 5
BLEWENMTHY, CallkRNPALLHEEINIHAIC
&, EIHEMICB W TREDOEILE & 23R D
HEENTWE (FHAR, 1980). AKkBECTHV-L 9 %
WP (b 7HIB L O30 FEEEE) 25 Th
LPICIET74FVEPHELETNATEY, Thad
By BAWEHE T 1 7 —EEHALTORWITIE, HiH
B o P ORI () F3E - AW REG 58 e 2
HeiifgeberE, 2004). L72A>T, 7R~ M7 7H]
FAL—=VEHXD - PYTHFA L —=JIZD0WTIEH
DORBIEVEBEZRIZE 2 VWEEZLNTN, P%
CaDIfELLEEL KX D - by 7T A L—=VIZon
T, 5 OBIC Ca/P ASEIEFEFNIC 2 5 L 5 ftho
fikt L T B LEND S LMD,

BAFEB LY 7Y A L= (FifEw7-0)
DOHFEAN % F 172 ) THAFITIR L2, ME B LU CP
ERICIIBBIEEM THEETRDOLNT, I
SED 2/3RETHo72. 12720, s — - KEH
HIZoWTiE, & b 74 L= L S REFERHT
WEZEIR L 7.

S L F ¥ Tld ME2.9~3.0 keal/g, CP &#:16~17.5
% () — - &HH171~181) DXFEMOFF %55
T 52 & THIER, SPRAIEEE X ORI o T R 7
WEMELNZ LG SN TWD (BE - 8A, 2000a,
b). KAEREARI60% LB by THITF A L— Y D ME,
CP &R O ALKEMIME N &2 5, BETOHS
WFHHEORE, SRS & O EAEICEREE L
IFFZEBRTFHEEN. LA T, WHEAD YT
¥4 L—IUBE5I12onTid, BAfFO—# (20~30
%) e RFTHLIBRENLTLVWEEZ SN
3. b THYAL—C0HREND L EHhIBOSEKFA
HEERARNICRIZTEE
MEFF LS by 7T A L=V %7 308G (5
L) TRA LR OHGA0 L EBOREICLIT
TEEBIMIIR L7, &KX & b 208k £ TR 7 14
FEHIM %R L7225, 21K E O M ORI % -
7o, RBINREHRICB T 5 PFHAREICIEAX L b HEERO
OO ENKREL, KEZRD SN DT,

7ML L= U0 L F o EHEIGE, ME
R, AR S AR BRI RIT T2 4
SRR L7, IRTCOEHIZOWT, HFXRMICHEE
FRED LN h ol BFS (1991b) &L FHEBA
MARMEBOME 70 4 7 —HER (ME 3.10~3.20 keal/
g, CP19~23%) THIH L7z%a 11316 0 I Tk
32,800 g (2L, SIRZORENIHB0TH D Z L2k
HLTBY, 2o~ THIHBETRAE (ME2.65~
2.80 kecal/g, CP14~18%) % —#FD MM (0~108H5 3
L < 1Z10~16:8#) #5 L7234 13168 # T ToHfk
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3,000
2,500
2,000
43
Gy
1,500
£
1,000 F -0 2< Y
Bk XY
500 —— 3 Y
0
12 13 14 15 16 17 18 19 20 21 22 23 24 25
W
TR bOTHYAL—DFHBS LI [DLEHEB] OK
R

©RT D BB RO B

YR ) BRNECA SR BRERE (7 A< - kXA - HR
N)YDRGED b 7 A L=V %7 30OHETRA L
fil ¥l 2 2N ZENRG-

CERFIAMEEADSE IR T T2 L 2SI LTV 5,
ARBROFEFIEIARHA S (1991b) ORI ILEE, i
BEORF L 125> Tniz2s, THICIEEX O ME B &
NCPERDEENHELG LTI nEEZzZ LN F
72, FIRERRENE NS 22 LIV TIE, KXo
A 2LEE LIRS L2212 b 53, F 05
FREMGE L7270, fREHEE L2 PS5 L TwD
borffigshsz (FE1X).

b 7Y A L — Y OG-0 L F i OMRREGRTIC
BB e E6RITR L TRTOEBIZOWTEX

FAxk EAFMBIU I 7Y A L—DORE(M

FICABEEZZROONT, Hl LA S (1991b) @
AETH O L B OMENRISHRGE (a1 7 —
FEEL) ORI & 2 BIEIRO SN o7z &b
5, M7 TMYA L= %30% G LaARRERE —
BL7MERP BN, LA oT, 704 5 —Hfik
D30%% + 7 7RI A L — U TRE LT H IR o
THROBLRNWZEDPWHLNE o7z,

NI A L=V DM RO LEMBOLALAL D
CICEEROERMEICKITTHELETRIIR L. A
ARBIOTEERE LIZTRTOEHBIZOWTHEXMIZ
HEAEIRBO N7, A5 (1991a) IO L F
W BT 2ROEWMEICOWT, 7Tu4 5 —IC <A
WELFEFEF -T2 0D 5, BRI DH L L Vo 25F
flizfR7z L@ LCws, RRBETH /SR A ML D
Bailiz s L & b1, H#XED M7 7MIA L=
WEIZE B A AHB L OEEROEMRMEDE N IZED S
Ndro-.

PEXYD, "7z 7AY, KXABIXUOHX IO
WINIOREFELE T, ¥4 L —=Ifk5562 LT
BAFEAE D, M THRI AL LCICHX H &2 RNT
HZETRIFEWENBELZEPHLNII o7, T2,
b TR A L — DIZR R HES IR LRS-k — &
2R LT D EATRVEE G- D354 & SRR <0 o P
DR THML D o722 5, HMEEE LTHaICF
JHBECTH D EIRENT.

H T AN F— i

i FF O FliRH (ME, kealig) MEDHE (CP, %) hay— - &Akl
- %FM” -
K9 F AR AR 2.80 14.0 200
TAR - b THYAL—Y 1.71%+0.10 9.9 173
KA MY THYAL =Y 1.84+0.71 9.7 190
HX% - b7 74 L— 1.55+0.33 7.9 196

P + BRI 2 (n=4)
LFOREL DI
CHTRER Y72 Y

EOSR UMY L—UFEHBES L TDLFMBE] OFAMMERE, KBIR/LEF—(ME)ERE"

BIgAREL o KICERBEKRE

5 H X 5

i JFHRIX (n=8) 7 22X (n=9) K X 71X (n=8) F X 71 X (n=9)
Al BHEIE (g DM/H) 105.1+10.5 121.0= 5.8 124.7+21.0 111.6= 7.1
ME % HUR: (keal /28/H ) 294.3+29.4 336.5+83.0 393.7%65.4 336.8+21.3
Hifhm (g/H) 11.2+1.9 9.3+3.6 9.1+22 8.7+16
S R =R 6.9+0.7 83+1.0 92+1.3 92+23
SR = B EEAR A

* f RHERUR (2 S SR OACH T of OV F— &8 (ME) 2 8 U721l
WX L KT ) B AR OGS, 7AYK KX ARX - HX AKX KT D) BERHELA SR & SR (7
2% KX H - FAXD)DORLEB MY THFA L —T %7 30HETRA L-AIE 2 ZF 2G5



24 Bl S

FoR FUIMYAL—UEEE L TDLEMBI ORKEE

HOH o
xi HE X (n=8) 7 A< X (n=9) K2 H X (n=8) F1 2 7 X (n=9)
AE (g) 2,258 + 228 2,056 + 296 1,964 =404 2,007 =194
JlEARE (g) 83.5+26.8 66.1+27.4 50.4+41.1 53.8+12.5
HHHE=R (g) 1,642+ 89 1,538 + 202 1,459 + 352 1,515 192
BRHE (%) 67.2%15 66.5%3.5 64.5%9.0 67.8+25
P = BEAE AR

CRRX KT ) BRHBLE RO BG5S
TARK - KXHK - HA AKX :

KR BFRARA TR & BBER (T A< - RS - HXAN)ORLEDZ P 7HFA L=V %7 30FE TR

& L7z e chehis s

Fix bo7RMYAL—CFBELE TDLEMB] OLRGSUVIZEETRAOEBKRE

X 4
= B o e [X T AR K2 7 X X H X

AN

Wz 0.55 0.60 0.60 0.75

itk 0.40 0.23 0.58 0.85

LIS 0.33 0.53 0.78 0.83

AR 0.53 0.63 0.80 1.00
EENR

Wz 0.90 0.95 1.10 0.88

itk 0.83 1.30 1.13 1.10

JaR 0.98 1.08 1.18 1.28

A Bl 1.08 1.35 1.35 1.18

SEME (4044 D23 %) A M X B EH)
CRRIX RS ) BB E RO A5
TARK R AKX - AR A

K¥ ) BRHABCE R & SR (7 A< - KX - AXA)DREDB DY 7HHPA L=V %7 30HGTRES

L 726kt 2 £ h e hifa -

(B RERHN o JL i)
ujl‘ ‘r.l—i l_l&-fx_ %‘H“I\é EL I]* Q/n\uHﬂﬁ
3 FEWICRY  FEWICHL O EHICRY JEFICRV
2 RVEW RVBHD SRHVEV HRYEV
1 Hw 5 JEA Hw
0 A 5 A 5 ¥
-1 ‘lﬁi\y\ e\ %1;[,\ %i;l,\
-2 P DEN DR S DEN SRk EN
-3 FEFITE Y FEFICRY FEFITE Y FERITEN
E N JOHX XK ALVF— (LT, ME) &5 U2

b ZHIDH A L — VIS BT BRI O AT
B REMIC I TRELRET AL L DI, 2OHA
L— V% RIGEENOS L FMBARRM®E (DT, 2
L EHE) 1SRG La oY, BRSO
WCHORRMEZES M L7z, E MY 7HICT7 A<, K
2 ABHBVIIARX A T 30HE FWER) TRAL,
BHEERBELT I 7 A L=V 2B L2 (DT,
TARKX, KX AXBIOHRAIX).

(DEFHGEE D% XD pH 1342l T TH Y, 7ATK
ERX IO EEII2%D. ETH o7 Tz, KX
HIXEHR A XD V-SCORE (2905 L L&Y, 7A<
K& V@EREBENLER L2, 7AYK, kKX AKB

MEHER (LUF, CP) 131.71, 1.84F8 X UF1.55 keallg,
9.9, 9.7TBXUT79%TH -7z, (2)128HDD L T
%36 W2 HWT, HREEEE (ME: 2.8 keal/g, CP:
14.0%) OAREFG L7zX, TR AR L £ 1 L —
VORAER (BWEILTT3) 25 L2KoFHMKX
T, SHMECTIE L2 2 A, WTHAE L fik
BORFBIIIF X THEREELASNT, AR OW
THRAMTH 72, WOBKREIZOVWTHALRREEE
WTIEEXMICHBEEDTRD LN h o7,

UEEy, vz 72, kKX HABLUOHXAD
WINIOREFLEEZHNT, ¥4 L —=Ib3562LT
BEMRE T, LRI RLICHX A Z2RINT
HZETRBEMEVPEEAZEDVBHLNII L -T2 Fz,
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b7 7Y A L — DA AR IR LAa SR o —F6
2 A% U CHMATERNR G- 06 & SRR R E A T
DEITHML o722 e, HAHEE LTH5ICF
MR TH 5 2 LAV SN,

51 RSk

FIEB 56 - HHER - I - IARIEHE. 2000, AF)
HABEBROEFERFIH NS K7 7. 385pp. A4
IUATH+—F A, Wi,

REATEHT - BEIFISE - fFBER - ALARFEAS - BRI -
ZHET. 2002, FIZZ S BRES, FEEZIOE
2 &9, 203pp. TEU A, W

BERE - KM W - REBL 1999, b 7S
A V=V OFEENE & RGO MEZE L. LR
ERA RS ITC Y. 18: 143-146.

FRYEAE—. 2005, DAEEIEOIE T /OE M, &
DWFFE. 59(1): 74-80.

AILIERL 1995, RO FREMA & AL, FE O,
49(3): 53-58.

B G DR AT 7E 2% (F) . 2001. S PHLERL o FhVE
A A K7y 2. 196pp. HAREHH R4,
HL.

A, 2004, FORFEDR  BOE, BEEIEY. p. 65-
72. FEE OB, BDWosR. SOk, B

A 42 1980. fARLE. 727pp. EEE. WA

AAE— - BE - IWOEE. 1991a. DL EHER
R HERE D e ) Yl — 200 iR O BiE ) — . R
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Case of Cultivated Crops and its Utilization in Federated States of Micronesia

Michio Onjo
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[FL®IC

IzuAITER, FUTYET [NELEL] v
IERTH Y, REUILOHKEZSEE D 5175 O MR %
EL, RUTTFHE, hu) VEEE, v— 3 v Vi,
FNUN—= P NHEBBLIOFIVETHEIN TS (IR,
2005). FFEX, THFEFTECATY VIHERBICMET S
3784 THIIICBWT, FHEESNAIEYORERZ
OFRAFEZOCTHELZT o TE 2. AEHTE, £
OREW BN THLD, VXA T Y PAT TS
(Cyrtosperma chamissonis (Schott) Merr.), ¥ & 4 &
(Dioscorea spp.) B & /XY 7 F  (Artocarpus altilis
(Park.) Fosberg) 22V THIMNT 5.

2oOXRTTEROME

I70AYTHIIENS TIAT T, K=V RS, Fa—
7, X TOAODMHP ORI Tn 5. 45 L $1500
ERNPBEARSL v, KAy, HERZLTT 2 HDJET
Wilh % ) 7214, 19864E M. L7z, 6003 < O I A
LboTBY, Z0ob, HOEBVPHARBEINS
(Galbraith et al., 2000) &MEIZEG R TH ), FEM
BRI R B & o TEWATH S 15 330007 55000
m, FPHRIEIER27CTIREF—E LTS, B, 2
25 M TOREIFIT>TWARVWDT, KERIZIZAS
TV,

AT TME B3 & b EBSHEASTE A T 5 22 HY
HLIERBEWNRDLE, ThbbR—-VRAMNTIIR=V
RAB, Yy THNTREY Yy TEBLOF2—27MTIEY
TEE, ENENEERPS > TS, HEIIAR—
VRABOS) F—VICEINTVD,

20094E11H30H =+ H
20094E12H15H 8 H
Corresponding author. E-mail: michionj@agri.kagoshima-u.ac.jp

HEORIEEF

BIEOFHIIWTFROMNIIB VTS EEAIKET
LBRTHA. METHIRENI ROy r—T " EL L,
TAYA, F—=AMT)T, HEFEPIZLALETHS.
ZOMDFE L BRI TH B/, 77—, {hs, -
Ny PR MVEE R ECFNROATH Y, AR
NOERFEDOEEHE Z 5 (Onjo et al, 2003). & iTw
A, ARETRICHITAEWEELEE LTI EEE
IFTHRVL, BEL FOEEMEITFE .

HiE SN B E0EY

1. S A7 bR TFHE O (Cyrtosperma chamissonis
(Schott) Merr.)

I M EFHIE T 2O r a4 ETHD, KEW

bOTI, HLABmPEIZHETS (81, 2K). 3%

FCIZEKRE, KRR A L WIS LETH

7.6 W e

BIE SrATFYRARTUTAO(F 15 M)



F2X /&'47/I~Z'7/7°9D0)*ti"‘(1'\ /’\°4d‘|‘|)
5. WEALVEIE L v 2, BiEL EoBTIE, &
WOMBIT T T L, BEND I X ZMAETIE, B
BEPDIZD, NFF, R )X EOREEREICHAL,
THAZGRLThS, Kesl&, B2 A TIICER L
THEEZBDDLEDIETH o7z, B—U XA MOBEE
T, BERNC - EEKE B X AATH S, B Bl
BELT, BE2BOLHELHLEITHL. WINd
bEKD L ZETH» S ORAIz AL & 9 BRYHTT
MHPTEREINTBY, AREhnialbs, wHn
DIMNDD B T & DRI G L SN b 720, Ki
R LI ICKOERNFEETH L. I HBIHET
HY, PHKZA DO EIEET LYWL, 2RV
%IC, FEDHE LS Ly CulEIchiz A,
lm%if IR~ ENLETH HDY, TOFF, 10K
FEPLEEIPNTUD LD L. AELZ3MNOVTH
THHEEINTWEY, Yy FHTIE, Yy 7R
e HIHREZL RSN 5 (Nakano and Onjo, 2003).
R D 20004 DAL TIE, LrFavilksritvnbins
A O, WKHEEENS RO LD, 0tk
DHFT, RodroltryF a3 IEEOATSHY,
ZoMIIMMFEAEME TR, BYWHEEETH -
(Sakamaki et al., 2001). 2O Z &, 5% &P DR
HTAEDPEHL, TOWMR % EITLYF 2 T7h2K
MICHEL TR IREEELRLTBY, 354 5HAN
PETH 5.

DA EIX, PEEEY F Tz, BIMEET L, %
W HY LA ERLINY ) FOL S IR TEHIMED 7 L,
FUEIEDS T RETH 5. T DT, BID S DRA5
HI L U Qi LR ITRAE L, SRR Mok X -

TIHBRARETH 5 BBLIZB VT, 72u~NA#EL7:
hThr s 5.

2. ¥ Ls4E (Dioscorea spp.)

Y /A EFRHIBE T 205 MEWTH Y, PHENICIX
FHIEDH L. FEHVPINE THER LY LA EMITS
A Y a (Dalata L), b7 Fana (D.esculenta (Lour.)
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