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Studies on a new root restriction culture with soil mounding
for grapes

Summary

1. Measurement of water consumption in ‘Kyoho' grapes under soil-mound rhizosphere
restricted culture and their irrigation management program based on the amount of solar

radiation

Water consumption of 'Kyoho' grape at each growing stage was studied to develop a simple
and practical irrigation program for the soil-mound rhizosphere restricted culture in a plastic
house to reduce the load on the environment. It was considered that any management by
tension meters would be difficult due to the uneven water content in the soil-mound and the
large fluctuation in the water content depending on the location of the tension meters in the
plastic house. A correlation of y=0.250x(r=0.671, p<0.001) was observed between the solar
radiation intensity (x : MJ-m®-d"' ) and water consumption (y : L-d'/tree). Average water
consumption (AWC) per m’ leaf area on fine days was 1.3 L at flowering, 1.0 L as the berry
enlarged, and 1.3 L at the ripening stage, respectively. AWC did not differ in relation to the
growth stage on cloudy/rainy days. Suitable amounts of daily irrigation were investigated. By
controlling the daily irrigation based on the water consumption of the grapes and the amount of
solar radiation, annual irrigation could be reduced by 46 to 47 % of the conventional irrigation
method based on the tension meter, proving the efficiency in lowering the load on the

environment while producing high quality grapes.

2. Image analysis of root system and vine of 'Kyoho' grapes growing on rhizosphere restricted

culture

The parameter of the root system was evaluated from the growth of the vine and the yield by
adopting the image analysis method of the vine, by growing the vines on the same training
system with similar canopy surface, but in different soil volumes. The soil used in this
experiment had good water permiabillity owing to its high ratio of the gaseous phase, thus
could not hold water and was apt to be dry, but the soil humidity was considered to be
controlled easily. As 40% of the total dry matter was distributed to the roots in the rhizosphere
restricted culture(RRC), the root system developped and the T/R ratio decreased than in on-the
-ground culture(OGC). Total length and total surface of root in the RRC with a soil volume of
150 L was 4,323 m and 12.2 m’, which were longer 4.5 times and longer 2.9 times respectively
of the OGC vines. Total length and total surface of fine roots which have significant role in
water absorption were 4.7 and 3.8 times respectively of the OGC vines. Data suggested that
vines in the RRC which are apt to encounter heavy water defficiency need good development of
fine roots to form a mat to maintain a root surface/leaf ratio of 5 fold compared to the OGC
which is free from heavy water defficiency. In soil volumes of 30, 60, and 90 L, the larger the
soil volume, the higher was the vigour and the T/R ratio, but fruit quality decreased. When
the vine canopy surface was maintained on decreased soil volumes, fruit set and fruit quality

both increased. As the vine encounter heavier water deficiency, more surface of fine roots than
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surface of leaf is necessary to maintain the vine. A ratio of 1.4 to 1.6 in surface of fine root/leaf
was considered necessary in the range of soil volumes tested. Fine roots with a diameter of 0.5
mm was estimated to have a major role in water absorption. A correlation of y = 571.05x(r =
0.475, p<0.001) and y = 143.78x(r = 0.859, p<0.001) was observed between dry weight of fine
roots(x) and root length and root surface(y), thus showing a high efficiency of estimating the

root length and root surface by root dry weight.

3. Distribution of autumn fertilized nitrogen and its translocation the next year within grape

vines under rhizosphere restricted culture

Reserve nutrition is an important element in tree fruit production, by improving early growth
in spring. Absorption, distribution and translocation of nitrogen fertilizer applied in autumn
were studied quantitatively by using N-Nitrogen. Absorption rate by grape vines was
stimulated under rhizosphere restricted culture owing to the high density of fine roots: 32.6% of
autumn applied nitrogen was absorbed in one month by the vine under rhizosphere restricted
culture. Twenty two% of the absorbed autumn nitrogen was distributed to the leaves and used
for maintaining the ability of photosynthesis, and 69.9% was stored in the canes and the roots.

Thirty one percent of the stored nitrogen was redistributed to new shoots and leaves in spring.
As the three basal leaves of the new shoots contained 38.8% of the redistributed nitrogen, it

was apparent that autumn fertilizer contributes as a source of nitrogen for early growth.

Key words : grape, growth stage, lowering the load on the environment, quantitative irrigation, water saving
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e T v E=y MRIEE L, BEFEM~NHEEE To
150 H 1424729 0.13 g-d' CFEMIMIAEE19.5 g/ #)
MLz, Zoft, #2300 g/ #f, A48 g
S, EZEFE (FTE) 30 g/ #f % INRBRMGHIC &R
MR L, FmLEEREM Lz, 1999924 120 D% 3F
M~ EMO4ABH £ T, Ny ANIZHALIZH 2 2
7=8FloRF D 5 b, B, b, LWL H D 3k
DRELICT oA A =2 ZRE L, TR KOV

SEFIC HHEK Y ZHE L2, BERNOBRBEME L, #EK
BEFEKEORRTERH2H10 emd Lz (H6K) .
1HY 720 ORKROFEKEE, BEMO2A 120 ~FE
MoO3HA29H #4.0 L-d' 8, 3H30H ~~L > —Hf
AIOBHAS5H £ TOHEMAE80 L-d' T, ~Lry—r
o5 A5H ~IHEKIIE T410.0 L-d' /& L. #
DFE, TrvAA—=F2EANTESH (1991) OFHIEIC
F 0, WEKRBEBRERBFY~EILHE TidpF 2.2, %
B~~~y — U BEHIRTZ pF 1.5, N1 Y — U BA
BRI RS £ T pF 225 #E L, MEKBIAER
W CHIITHEARKL2NE D ICER LT,

INFEEL#£ 0 19994E7 A 21 B 1228t 0 g+ % 5 6[Kad
ERY, ATy s BLOFM Ty ZIChEILT.
WEKT vy 70%, EPREKNE % G THENTH 2 1810 cm
BV Y, BBETOHSZRE4aT ey 7 L LT
H T ey 7%, BRI ey 7 BOIRE, KoloTm
v 7 J 0 HEAKALE & HEKNLE 0 H I O el A 1R 10 cm
WCHIVERDY, 47 oy b Lz, YIVE-=7 ey 7 id
FeRbDO LBV, IHITHKL0 cmxkE 10 cm, & I10
em(ZYIVEY, kT oy %1, 2, 3, 4B X UBK,
7 ey 7 %6, 7, 8, 9B LTIOX & L. EIFFD
7Tuy 7612k % LK IIpF 1.5 Th o7, Rk
T LR EST, THEOA105C T4 S, 7
By e EEREYZY O LEEKROFE E K

10 cm

—ge oy
X

K
® Souvs J

o ° i
" \ Jovy 3
Javy 2 Ti#
=/
v
7
|
EKILE
b 10cm W TGt A—E
Y
10em 3 1 # 6 8
8
10 mI 5 4 2 7 9 10
82cm
% =N it =0A

F6R FRALI-BLTOME (19994)
a EASOFEE
b EHASOEER
@ [FHEKE, X [ETFUIAA—SRERBERT
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iR BB G O e s H70%

Wiz, BITKEER, AFX vy T —T/Y alHELRBDY,
WRE LM ¥ 7 ~ (Win Rhizo, REGENT
INSTRUMENTS INC) CTHi#f#irickvflEL, 7
2y 7 ZEDHT10 g4 OREDELERDT-

3. BAORKENEFTHMESLUVARNDEL (EER2

: 20004, 20024F)

EER1EF U HIEIC LY, HISHIERRES Lz pgsi o
BN & 2 5 A D248 2 430 L, 2000/FE1H 24076
IR BARE L7z, MilEiX, NKe v 2Z'100H % 1 7 (&%
U U, NEL, 20-0-18) ZZFEMT20.0 g M, M
IRBALAREICHEE L=, Zoff, Y 300 g #f, &1
RANA4A8 g/ Ht, WMEEE (FTE) 30 g/ % RIRHY
ICEERA L CRmMNHH2 cmd HELRFI L. H7
Bz, KA B LA ENGM T TOBARKEZHIE
T D7D L@ Erd . #kEIE, 1H60 cmX
H1715 em X B X 15 em, F&E13.5 Loar s Y — &l
OREONTBIZ, KL LWL HEX0.1 mmoEE
Hiifte =1 (LT, BE) 2o/, fKETE L
OMICHEE S, FHAEBEHICA DY THFE L.
ELEOEmICES12 mmOAREEE, faRR T
SEEDEMEMT, ZOLIES0.1 mmOEr iR
BRL, REAKDT R THEAMIZHEAT S X5 L.

o

Kmat
aokiE

BT AR K B K O SR E L
(2000 4, 2009 4)

11

Brobicfkkvy b (F7<y b0, 2=F5) &
&, 2O RICERRESARE L. WKkvy bo
—UEEKENOEICET D L ICES L, HBAEAIC
KEANEREWAKE Lz, BERENDOEREEZB
729, BtERAAEINAN—<LFTHE-T-. Y=Y
D RAWAKE (LT, AWKE) OREE, R
D20004E3H 12 H ~INHEM I DTH 230 £ TI7o72. 1
A 1EIF#%50C, MER2DH3 ecm FOMEE THAL
Tz FEKERNCHE L7z KRE W BUKEZ RS, 20
fExZAWAKEE Lz, WAKZEDHZEIZDONTI,
200045 H 25 H 4-Ril5H5 ~ 26 H 4 #4615 £ TIFEfTR & (2
BUKEZRE L., FFFICEREANEZELE
200246 A 24~256 H O L AHI#L 10, B o LK
SMBpF 1587556 COREK L1 Z, KA
H#FF (GP-100K, =— -« 7> R« 5 ¢—) ([ZFH, 20
Wbz BROBLEZMET 5 Z LI kv AR s
Ko7z,

4. BHABRKEZRFEZA-AHFEICE I ENEKEE
sEMEEE (52883:20034F, 20044, 20084, 20094F)

FEER2TH NIRRT KA P L ADRWEETTO
BHRDOWIK B FEI, @ - 2 A FBL T & DHEKE
L AEBTRIBNIRG L7z, 200348 L U'20044F 13,
FEHEDNDEAHE TOEBYIH O BFEAKEIZONTH
FL72. 20084E131.5 Led' /#fB X 08.0 L-d'/#,
20044-131.0 L-d' B L V0.5 L-d'f &3 5080
K&, SR LUOFEAR % ThZnstttaiL,
3IIE & L C Lkt L7z,

20081, R~ AM OB Y72 O HFEEKEL
BFT 2720, 14548 % VUK SR L T2/ id &
L, 2198 2R % BR%A Uiz, PEFEH~ L ER B ah s &
TOHREYHOPHEAKEEZ80 L-d' f& L, WB#%30
HOB5H 198 ~HEA I O8H 8H £ 6.0 L-d ' /##EK
THMEX, BLORL Y — BB D6 9R ~ I
HMO8H8H £T6.0 L-d' /MK 5K 23R 1T
7o, EWR BTN LARE OREK &I L, HEEX
Ex1.0L-d' & LT,

2009F1%, ATFEOREREEEE 2, BEKEREMNT
LB/ DY =0 o Bk E (LT
AHEKE) Z2EMIChz> THRET L2, 1644 ‘Fig
TR O L. EFIO T, 20084124 8H
WCIRBIEA L, WAEMO3ASH ~ 1L — o BtA A
D4A12H £ TOHRB O HFEAKEA8.0 L-d'#, ~<
LY — U Bliall o4 A 13 ~INHERR AT D6 A 1R £ TD



7 N0 o R A R B AR 5 1R S B 2 B SR

A A26.0 L-d'HE L, ERKXOAEKEORIE
3707, KRB LREOEKEIT-TZ. EHOTIE,
20093 H 2B IZIERG R L, WAEMDOEH2H ~~X 1L
— VBB D6 A 16 H £ COLhEME8.0 L-d" i, ~
LY — U BEI 06 H 17H ~ IR MBI D8 A 1H £ T
BABI O RA%#6.0 L-d'HE L, ERKBICIET
ATOME LA DREAK 24521 L, H#EKEZ1.0 L-d' ke
L7z, FEBRICHEM LEEE L, WoKENE & RS
DIEF (HETH) L L, Bk~ y NEEAET, SR
WKW e RicEER AR E L, BEEHM»D
R U > 7K URREIKZ PR NI E L2 KA e —
A= T RTRASE. TRl & TR 02E], HE
KENORIE — I —ICHE Lo KkEZREL, Z0
ExEdekEE Lz, 723, 2008% L U20094F O EER T
1T, HFEH~EIEETCORMAKELLO L-d'Hfe
L7-.

= B
1. BTROLTIEKS, BOSHFEELIUNIRRDOLIE
KADHERE (RER1)

LN EEK S OSMIE, BENO TREE G
0y D2, 4, TBIOIXTE o7z (BESK) . 7=,
SEIRF OB I ERmMTF L LBELTEBY, &
B EEieTmy 7 ThD EEHDS, 8K L UM
s, 10X TIXEHKMIFR o 72, RBIE, LHKS
DEPSTRELO FERHIC~ Yy MRIZOMLTED,
FRICHEAKRAE T O2REB L 4R TE 0oz, Fi2, &
BRSO BIEN > 8K TiXR b o7 (59
=) .

19994E T IE L 723885~ 7 AN 3T D 52K 45y D28
hahsne, BEMO2A12A~EIEHMDO2H 190 £ T

#kJovs w KB ffionyy
3 6 8
44+50 49+1.0 1 46+20 41%30
de bed 2 cde e
5 4 2 # 7 9 10
44+41 52+3.0 55+1.0 53+3.0 51+1.0 42+10
de ab a ab abc e
FoE BEINDELEELT-YDTIEEKE(%)(19994)
LEREREERS (n=4)
2 TUKEYAIZEY R — RN X FRISHEZEEL (p<005)
#EkIovy w BKGLE L=
3 ] 6 8
8713 118+37 # 10822 63+24
ab ab * ab b
5 4 2 #® 7 9 10
10012 12221 12620 114£36 12130 72+8
ab a a ab ab ab

N BHEADNILL10 gL =YDIRED S #lem)(19994F)
HIIREREERT (=4)
Z TUKEYAIZRY R —HNXFRISHEEERL (<005)

1435~57 kPal X7y, BEHLIKE, Y
D3A29H £ TIE35~115 kPaoMTR&EL LB L

(¥10) . 3HA30RICH#EKEZS L-d'/#f L
SEZ kY, 4A1AUEREBIRIIINNA LT,
FEIE I~ IR T ORI, 462,500 L 10a
Thotz. 2B, 7oA A—F &Rl Lz oIt
BT 2HHEREIL65 cmfBETH Y, FAEHMPIZIT
B 3o 72w ORI A 0o T

120 ¢
100
w B2
=
i" B0

=
H 40

20

G IR S e g R g
t 2y : 4 <

: 4 »

TR !
bl L L] MES MES M — S

AH, £WAF—
E10E LIEKS O (10095)

LB - Rxn

2. BAORKEDEETHMPSLVARNIZEITHELL

(EER2)

ERICHA LB o4 72 0 oRIEmREIL, BIEL
DOREL2BNA2.3 m*, %&IEH 4.2 m®, INHERK T
X456 m*Tholz. EFBAT—IILERLHBL -
200043 A 120 AN 8HEREEY], BIfEIADA3A 200,
BATERR I 0 8328, XL Y —BHMHIAEH 121,
UL FERR D 236 H 30 H THh - 72

20004:3H 12H ~7H23H O H %K & (y: L-d'/
B) EAMEANE (x:MJ-m*® -d") & ORI,

y=0.250x (LLF, #1X, r=0.671, p<0.001)
DEEREAIBERARD b GE11K) , HEHE B &
#F1 MJ-m*d' %720 O HBKRET0.25 LTHo7z. I
KB TORHEEED, HEH, <Ly — Bt % XY
DELT, ABEAT—VEOHBRKEDFEE ZRD =

120 4
100 4 * .
80 1
60 1

40 1

BB E (L a7 )

oo 3.0 0.0 130 200 250 300
BHEBHE (M m®d)

H1E OFEOHE L DUk E ORRCE)
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A B 3 SRR B TR W

LA, FSEREL ~PMA1.9 L-d' B, BAfELE~
BIfEA42.9 L-d'Hf, e~~~ — o BiaIRi4.4 L
d'#t, N ey — BRI~ IR I5.9 Led' kL,
HEFAT—URERI o TN L (BB2%K) . &M
KETOHRWAKERET1.8~2.3 L-d'/#<, #INEAL
niginodz. BIAOERRRICET AT — P OFHA
PR A EE R U HEERKE (BT, EMERKE) ,
BEROEERAKEIKT D FM S A7z WK & o b
(LLF, ki) %, SHERIEM~FRMEKME T
HERHT, Ththd5 L-d'lE L 00.4~0.7, &
KHATLT L-d'/BEBIOI4TH-7-. HAEH~1L
VU BAHIRTE TOBER A TIX5.2 Led /B LW

, BRRKATIHLS L-d' /BB LU11TH-72.
I/V‘—‘/Faﬂﬁu, ~ULHER I E TORER A TIX5.5 Led!
SREB LU, KA TiE2.0 L-d' B £ 00.9T
o,

—EAE =

198%

SME MR (- b
v
SN B (L b

Fi12E HMENELSMERKECKS
(200045 A 25 B FHISH ~ 26 B F#65)

7k, MEBORENEIL, REE274 g FhE
10.1 g, BEEE17.4 %, INEIE3.8 kg M ThH-o7-.

2000454 25~26 H D 1RE# M7= 0 OFER B 518 (LA
T, REBEANE) , BIOBEEKE (LI, K
Mk E) #H12KIRT. RBEEITo7-2BRM & b

HET05

FRCTHY, 20 HEOFRT6HE~IETF O AR 11248
C, FHWETLI%, TH1I~6RFE TOFERIRIL27.0
C, VPHIBESIS% Tho7-. AR A FEIFSH25H
7326 Md-m*-d', 5H26H7%25 MJ-m*-d'Th-7-.
6IRF~ 18K £ TORMOBHAR K EDEFHE, WAL
6.7 L-d' /BtThotz. Fi, FHBRTH~FAFRI5H
ETORMOBHAWR AT, 09 L-d'/HThot.
REFE R AR RIXIETICR R E 20, REMWKR&IXT
B1~2BCE— 7 BNAONT-Z & h, REEFEA A &
BOY—7 LEEEERKED Y — 27 ORICIZ1~ 2/ O
BALTTRboT. HREERRE (x: MJ-m™ h
ORI KkE (y: L-h' M) EoMiciE, y
=0.259x, r=0.663(p<0.01) O/ LFIRRIRD 5
no(KEER) , ERRITFEIR S ZERETH - 7.

20024-6 7 24~25 0 ORI FEE A 7 & & 78 BB = %
FISXITR Y. 6H24H IR CHEE A KM EIX17.8

MJ-m*-d', 6A25HIXWKTHEA B HEIFZ2.9 MJ-
m’-d' Thovz. ZKIEHWEIL, 200045H25~26H D
HIE & RERIC B S EBREMT DIV LE. £/,
6~18FFFE TOHHDOEFMEDAFIT6H24H739.0 L
-d' B, 625313 Led' /#iTholz. ERMEIT
Sﬁ ' —EEE ——ESE :
é 15 1 08 -:!_
-l ! {os B
:‘E 05 1 02 EP
i o 0o B

HeF

FI3E HMANSELERBREOHS
(200256 A 24 HFRT4B ~25 HF#1185)

Fo2k SERT—TCEDFHHRIKELEZRKES FUHHE TR I/KE(20004F)

ThAT—>

5 fi HOWOKEE  sumiE it DHAE R~ DIAE R AG ~ <L —  DRAEIII Lo — o DA~ LT
3/12~19 3/20~28 3/29~5/11 5/12~7/23
R A
e 2t 1.9 +0.4 2.9 +0.4 4.4 +0.8 5.9 *+ 1.5
e T )
Bryeyi e 1.3 1.0 1.3
(L-d'~m™®)
R < H AR i
o 18.0 20.7 22.1
AL Ak Y 4.5 5.2 5.5
(Led ' BD
FARMRACRE ™ 0.4 0.7 0.8 1.1
ERBEpee
(Led™ 1) 2.3 0.3 1.9 £0.6 1.8 =+ 0.4
FEFHFEA i .
A A& 1.7 1.8 2.0
(L-d ) : : :
o
AR ik 1.4 1.1 0.9

* SR+ i 2 (n=245)
Y HFESE A &R < 0.250
SRy A oK R FETE K B
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7 R O R& A 2R ) )4

R IRIC BT % bR gE

IR AERPBORBEEANE, RERKESSIUEXEKE
(2003, 2004, 2008, 20094F)

=3 R T E SR RE/NK &2 FLvEy =Y N

LR s l(:]l\/TJaiEI%d—{f (LD- fiiiﬁ) J?:L%d%é ) fATHACR

3.0 1.1

2003 11.2 15 2.8 0.5

AR 2004 13.2 (l)g 3.3 82

2008 14.3 1.0 3.6 0.3

2009 18.3 1.0 4.6 0.2

2008 15.8 8.0 4.0 2.0

eS| 2009 VEHRD * 17.1 8.0 4.3 1.9

2e) 16.4 8.0 4.1 2.0

- 2008 20.7 6.0 5.2 1.2

5= A 9009 TEHA® 23.7 6.0 5.9 1.0

=) 21.7 6.0 5.4 1.1

J— 2008 9.4 1.0 2.4 0.4

B H 2009 TEHA® 9.4 6.0 2.3 2.6

VEEA® 11.0 1.0 2.7 0.4

2 EHIO RRBRHAICITER KO B #EKBEOFREEZ1TH3, IR A LEEEL:
VEHA® s B K B2 E K H6.0 L-d ', E K H 1.0 L-d ' #te

Y BFEE B A< 0.250
Y HEEKERFEEVEN K&

Faxk E£ENHOEKENHEHOFHEE, E6,
ERIERIC R IF T 22 E(2003, 20044F)

EEE=EOI] F)ﬂﬂ - BHAC T
A K& EERES : M
(L-d H) (cm) b /) (SPAD#)
1.5 129 21.2 39.4
2003 3.0 116 21.7 37.7
1.0 81 35.8 35.2
2004 0.5 72 35.3 33.0

6.1 m’/ HtThoiz.

3. BHARKEZRFEZ 1=,
EMEE (EER3)
EBRBITBIT DEER] - EFAT —VEOFY A KA
AR L O E K &, JEMEROK RIS 2 k&
D (LUF, MHxHEKE) #H3RIORT. £, %
%%N%%%i?iﬁ@%@ﬁ@m%ﬁ%ﬁﬁ,%@
BRI RIE TR E HEAR IR T, 20034E12, HIEK
%%%%2 L0 R 72 EF Y OB ED KA TH
%3.0 L-d'//#f (FxH#EKELLD , E£720%, WkED
AR HER 22 4 5y & B\ 1.5 L(P/ﬁ‘@mmémg
0.5) &L A, HifiX116~129 cm& @B L7220,
BRI BB EIESD DR AL LN, 20044E1F, H
WK B % FEBR21C L 0 RO A B O O KO T RE
Y ETHSH1.0 L-d' 8 FEREEARRE0S) , BEID
ZO¥ED0S5 L-d'/# (FHXHEKRE02) & L7csZ
7, BIEMIOFREIZ1.0 L-d' /¥ TiZ81 cm, 0.5 L
d' /B TIET72 em &Ml &4, 0.5 Led' /R TIE, B
HEHITAEEOENR A LT, FREIT T oLel
X TH3GRIFREE L 7o 7o, 7ok, HTEIIIMAE L %

ASECE I -SHEK

MHHNIRINS T,

HEFITBA 30 H LI H KA RELE, B&
QI KIET L R, RESEIZ, BIEHHID
Ny — BRI E COSREMAE8.0 L-d'H (FH
SHEAE2.0) &L, XUV — BB S UK E
T6.0 L-d'/#f GHXHEAKREL2) ML DI &icky,
RGBT T—F v — MEL0.7, FEEL17.3% L2V,
B30 A ~ U £ T6.0 L-d' /I U Bk
ERIY BRENENENL, BENEH23 t- 10a'T
boto. RERRIRIT, AEKELHA%30H21256.0
L-d' /BHZd 5 L14.5% Em<, NL Y — U BRI
56.0 L-d' /BHZT 22 LItk V5% KT L. HE
DBEINTZHIE, MRHOBRRLZERPFWTZHZTH
o7, 2009 TR DS RIZTE, LY — U BkA
W0 B IR O B K B2 6.0 Led'/ff (FHxhEk
B1.1) TEHLIZEZA, 20084 L0 HEENME R
BRRRNLLE D ST2b DD, 1kE13.6 gTHEAD
BT, BENEH2.1 t- 10a' Thoto. ok, ¥
HEHAHIT20084E034.6 m* B, 20094:735.1 m®/ KT
bHoT-.

F62 1220088 L TR20094 O % 3EHA ~ ILHERSH & ©
D10 aX¥7= v OREKREEZRT. ERKH O HEKE
EWOTIEICLD, 10 aX7= v OFRFHD S IERK
HE COMFERREIL, WH%30H»56.0 L-d' L
L 72 ALBEX T1%172,000 Lo 10a’, 1> — > BHAG )
56.0 L-d'/fé LXK TlE, 20084:73245,500
L- 10a’, 20094(%248,127 L- 10a' T - 7-.
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iR BB G O e s H70%

FEoFK mAEI0BUEDOHEKENEERE - IREICRIFTF£E(2008, 2009%F)

e R D 145 g D DhE [C EIE ERRES
Wi-0o BEEAKE (g) (g)  #7—F¥—M# (Brix %) (%) (kg'm®) (t-10a")
TR 30 H A
6.0 Lod™ /1 26.6 495 15.4 10.0 16.8 14.5 5.1 0.0
2008  ~VY—VEHIAHIA
5 28.4 375 13.3 10.7 17.3 5.0 4.5 0.0
ANT .d L kst
HEN - NS NS * * NS NS NS NS
NV =B IRER
2009 5 26.7 358 13.6 10.7 16.6 8.4 4.1 0.0
6.0 L-d'/#

" UREICED*IS % THEEDY, NSITHF R ZERL

F63X FHFHHI»SUNFERIAFE CO#IEI/KE(2000, 2008, 20094 )

S 3 15170~ 5 I 0 101
z EPN ';E—: SSEN SN =
L QUL R HA E]H % E]ﬂj;}& 7fu(%7kﬁ%
(L-10a )
2000 S A2 3B A 462,500
B30 H ~
: 24 58 172,000  (37)Y
2008 SR
e 18 43 245,500  (53)
2009 &V‘f};@%@fﬁ?” ~ 9 48 248,127 (54)

%2008, 20094FE D ULERIFH ORENK 84-6.0 L-d ' L, FIFE~
BHAERHAIZ1.0 L-d ' #, ShSE#IF8.0L-d ' HEL7=

Y () PNIE%20004F B

E1R HEHLUBOBLN>OHKE2009F)

s BN EWAH
aey B e PHE gl HAE L AHE ikt
MEm?) gtz ) MEm?) g (%)
0 GRM 33~4/12 18 221 36 £ 08 45 T 120 54 £ 1.0 67
R 4/13~6/1 24 237 0.9 £ 0.5 16 26 94 34 £ 10 56
0 SR 5/2~6/16 11 207 38 £ 1.7 47 13 120 45 09 56
A 6/17~8/1 9 217 05 £ 07 8 48 110 03 +£02 2
" OEEME R E0=A 4
20094E 1BV, SR AEKEEZS8.0 L-d'/ #i VEBIOD 4, HHekEIEZ3.4 L-d'#, HEk®b56
(FHx#EKE1.9~2.0) &L, RBAMOESRHKBEICHHRE %THY, HEEKEZ10 L-d' /BT C-1EHOT
IKEDOFEIIITHOTHERA LFEED6.0 L-d'f# (F8 X, 0.3 L-d'#, HEAKE26% THo7-. #4700 D
XHEKE2.6) OFEKEIToT2%E (LUIT, EHO) |, EMAEIZ45 m* THH 7=,
B, HBMoERXKBICAREAKELZ60 L-d'#
CFEHEAKE1.1) , ERRKHAOBAREKEZ1.0 L-d'/ =
B GHIXHEAR0.4) & L72a (T, fEH®) on . BEROLTEKS, BORGELUNYRROLIE

PokE%E, WIMPoORMNEL L BIETRICRT. 20
Keio AEKES80 L-d'/ #t& LBHa, BAAD
AHEKE1X3.6~3.8 L-d' /#f, HEAKHEIT45~47%TH
St BRKAOBPEKERIZ4.5~5.4 L-d'#f, HEK
FE[I56~67% ThH 7.

A OGS, BRXACHREKES6.0 L-d'/#ic
FTHZEIWCEY, HEKEIX0.5~0.9 L-d'H#, HEkE
138~16% & 72 o7z, BMRKH TIX, HEKELZBL R
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KD DHRE

B LR OREEIETIE, BEANO LEKS D5
MHIFRY—THY, "TANOT VI F A —F DRE
FEIZ L o TH LEAFICERN A DN, £, AL
oKW EE2HER L2, BEKEDODRVE
BHH CTIIpFERT > oA A —Z ORERR TH 52.9
B, FEfEZe LK OMENRETH 722 &
5, DEBAEEOT VA A=K B KRBT



7 N0 o R A R B AR 5 1R S B 2 B SR

ML B2 T

2. BADORKEDEBEHHSLUVBARNDEL

7 RUBOERoATRRZ, B E CIER R4
BERLTEEELRIT, REOEELEICERNEE
W) BOIIRAICER L, 7 FUORROAE i
TXEVRIA 7 ST A< (2, 1996) . 20004 DiiE
KEIZBT AL OEFEAT— Um0 HERKED
HRIZ DN, BHEEBTOEBE LB Z b5 B
O, BB IOV Y =BG Z XYY & LTF
YRl A, EEAT—URNETITME - TH
L7=. H23130 emllE L CTHEDZ24T o 7= DT KA
HMThy, TOBFEELZRMIZTITHOLLERED,
I FERS £ CHEM B D BT R > T2, T ORI EED
RRIERLZb DD, ERBEOEMIbT N TH 7.
EACH ~IHERZ 221 COWOK B ORI, FIERE
WRE D AR EREOIN, B XOKE&E & HERERM
OEACIATHE LR AN E0fEINCER LT &
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