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Vine Growth and Berry Quality of Muscadine Grape (Vitis rotundifolia Michx.) and Tetraploid
Cultivars Grown in Kyoto

Masahito UTSUMI and Hino MOTOSUGI*

Graduate School of Life and Environmental Science, Kyoto Prefectural University, University Farm of Kyoto Prefectural
University, 74 Oji, Kitaina-Yazuma, Seika-Cho, Kyoto 619-0244

Vine growth, berry quality, and resveratrol concentration of 14 muscadine grape (Vitis rotundifolia Michx.) cultivars
(Bountiful, Burgau, Carlos, Dearling, Doreen, Higgins, Hunt, Howard, Luola, Magnolia, Memory, Neshit, Roanoke, Thomas),
an unknown strain (Kosobe) and a tetraploid (Kosobe 4x) grown in the experimental farm of Kyoto Prefectural University
were compared in 2009-2010. Higgins showed very small winter pruned cane, shoot growth, and evolution of lateral shoots.
The tetraploid (Kosobe 4x) bore shorter shoots and larger berries than the original diploid. The results suggest that the
tetraploid of muscadine grapes will grow more compactly and bear larger berries than the original diploid. In 2009, berry
weight varied from 2.7 to 10.9 g (heaviest in Higgins); berry diameter from 16.5 to 26.2 mm (largest in Higgins); total soluble
solids from 12.3 to 19.9 " Brix (highest in Hunt). Calculated yield varied from 0.08 to 0.8 t / 10 a (highest in Higgins).
Resveratrol concentrations in seeds varied from 9.14 (Howard) to 61.87 (Doreen) pg/g fresh weight (fw). Average
concentration was 27.45 Jg/g fw. Resveratrol concentration in skin ranged from 1.55 (Luola) to 15.01 pg/g fw (Nesbit), and

average concentration was 5.63 g / g fw.
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VL BLRITR A B2 oA ERRC S 1986 FI2% < D
FEZEANL TWDH, FEREEH LSV, £2
TARM T, TR EEREN DR SN~ AT
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ERBE IR RS SR TS LIZ8 DR IE.

RIEE CRREH, "I SR, A1), IEIZ
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L ANZ ku—/b (trans-3, 4', 5-trihydroxy-
stilbene) X, 7 7 A R T L¥ L v O—FETH LN, Hix
PRRAEHERE OB 28> T D (i 1997), ~ A
NT 47 ROV ART ha— L E@&N—KD7 R
ViR & U N e D HEREMER IR & L TR
ENTEY | FEEHBIHOSIMN T, HH Va—A,
VX b, UA R EDORIADIEN, LIRS Th Dl
T b ORI, fEFHB RS O E LT S
T3 (Ector 2001), L AT b m—/LORERENEIC
3 Q)7 RURLZOMONEMIZ T HHTEE M, P
P FREHS T (Langeake and Prycel976). ()R i
FEDZ > MBI DIFEIX NEM (Arichi et al. 1982),
Bt FOIKILE Y REH (LDL) DOE{LFHLE (Frankel
etal. 1993), ()i MiEEEHE (Kimuraetal. 1985), (5)
FEFERIHIVER (Hudson 2007, Jang et al. 1997) 23% %,
AV ) A KFOFE (Jang etal. 1997) TiE, & b~
U AN RSIEIIEER R H D Z L AR L, FED 3
BERE, 89 (initiation), FE(L(EHE (promotion), FEfE(T
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ZHET D Z LI X0 mIRERIE R O Y X 7 %
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D, NS5 2 & ZHE LTS (Motosugi et al.
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BWTHa/be F U LY Bk LA (i
FR) TIERRIARE 72 | BAEORREIfl S 4=
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~ AT 47 KU (V. rotundifolia) OWERE 8 fnfl
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Neshit, Roanoke) & HEMERE 6 dnfE (Higgins, Howard,
Hunt, Luola, Memory, Thomas) % fHu 7=, £7=. FTHEA
FREFHIFERIN B R B IR KV 05 ST HEE
BRRHE (PR Kosobe) 38 LT, T VA fRkES R T
IZRIT Db FUABRIC X YeafifEim L, JEkL
7= DUfE{A (Kosobe 4x) & [FIRELZ 5 Al L C S2BRI it
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L. HiF15m TRERREASIF MmN 2 -3 A9
ACEIZEFHESI L 1m OF S THEAAT - 7=, BRTEHIRTIC,
B 25K 10 em [HRE CTHIG NIk LA T TICEES | L
7o BRHRSEDIERSZ2 A FEI Y, 2550 & CIIRIE 2B
ET LA LI2A, DIRITEIEOREI T, #
FERFIITIEI OIS F 1.5 m g2 E D & D 12
B Uz, FEAIE, AR RFCE 1.5m &S 30m o
AU LR OHERR A A L, FlfF 2 1 H, 1#k& 720
PeEiklm 2w 7 313-100 (N:POs:K0 = 13:11:13
T ANLT V) %50 gRIE 527208, %< DO
T CRIZDMTRS 2 72 2008 4ELAKE, HERGAE & L7,
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1 BRE

2009 4= 3 HZ Carlos, Higgins, Howard, Thomas,
Kosobe, Kosobe 4x OB EBEZME L7, 7=, 5 H
14 AT ER SRR DR, MEEHEL, o
WriifEds K OSRERRIAR ORE 25k 7=, 7 H 1 BT
B O & RER DR S 2 E LT,

2010 43 3 HITHYE LIztk. 5 H Ik OREs | %
1To72, 7TH 23 AR X8 A 25 HITHNZ =605
150 cm THEAWE L, SEAZEDOFEHEZHIE LT,

2. RERE

2009 410 H 30 HE7-13 11 A 11 HIZ, £&5hfE 10
Brg OZHE L, R EEANER., FIEEERY S
BIIEIRIREICE Y FRIIVT—F v — 7 FY
BEREM (AR, HUR) 26 L GRE L7
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2010 4+ 10 H 14, 15, 19, 21, 30 HIZ 14 fffEDOR
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LI L, AR LT, Ee, BEFICR Y b
ZE . BARER LT RFEA EIRICENY U E A
ELT,

4, LANS hO—)L7HT

LANRT s r—L O e HONS HPLC 73T 3L
(2008) DIFHEITHES 7=, 2010 4EREITUURE L 7= B34 K
Bel., -35°CCHEBIRIT Uiz, YRR L7 I 5 Fofl
ety FTHNL, RREZ ZES LT, P2
WL, FNENDY L TITNETTRAT I T
B L, R 19, R 39, FETH05gITERL
7o REBIOFE X, FEKCAN, IRIREE AR
INZ CHAGIRREE LT, HMETTVIE L. R,
HERCANHETCEDOEETVIE L, TOELEY
VUZ,10~15mL @D 80% A & — VA TRk L,
50mL F=—7ICB L, 4CTHI 1 HEHhH L7z, 8
W, mODEERCT, BEERTF 2 —7128 L)
ZT-1%. T, TR 80% A & ) — )L Z& iz CHlith
AToT, ZOE¥EL 2[RV IRL, AFF3EIDA X
J =W E T o7, i U 72 v, wE|
i (ADVANTEC TOYO. No.l) TitE#AkRE L,
Tt % 80% A %/ —/LC 50 mL |2 iE & L7, it &
15mL F=—72 k0 | B T A brE L
7250l ~A 7 ) T RBIOUL &Y HPLC
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I EAT -T2,

N U AL ART b o — ) UEHEERIRILT R D  Z
VA-LANRT ha—)L (FDEHiZE) % 10 mg/ll O A ¥
)=V UCGRIL L 72, 3 A-L AT b o—/LiE
YERIL b T o A= L ARG b o — VEEHE % SRR
FHZ L0 o2 LIRS L 7=, BEVEIRI B L C-35°C
TERAF LT,

HPLC ¥ AT AlFR 7 (FCV-10AL), BT, T
7 LA —7 (CTO-10AS), UV fiti#s (SPD-10A),
T v h— (DGU-4A) (B E, ErHEfEAD., 7 a~ h
T—XMEE Y 7~ (Chromato-PRO V7 N7 =7 73—
valr 30, TR TR BR==) OBEDE
& LTz, WrgHE, 5811 7 2 - Shiseido Capcell Pak
UG120 S5 i.d. 4.6 mm x 250 mm (&4, BR), BT A
IR - 50°C, MR - Uv303nm & L, AR A -
04%Y Mk, VEIHIKB :04% Y Vi : 7 h=hFD L
=20:80 (viv) Z R TC, Jitd : 1.0mU/min, 277 Y=
R 413 0~10 431 B iR 10%C—7E, 10~20 /3L B ik
% 10%~22% £ TOEMT 7 VT K, IRWT 20~25
INE B 22%~35% % TOEMS 7 x> b, 25~40
NI BB T—EE LIz,
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1. BRE

Carlos, Higgins, Kosobe, Kosobe 4x DAZED 1 fY4
720 OFIEE (FHfE) 1L, Carlos Tt %< 5,019 g
eV VT Kosobe T3,490g &72 0 | Higgins & Kosobe 4x
IRV Ml (373 9. 353 Q) L7/ (Tablel), 7=,
HZREO AT E BT Carlos 1,496 g, Kosobe 1,806 g.
Howard 1,021 g. Thomas 1527 g & 72> 7=DITxF L,
Higgins 33 & 0% Kosobe 4x (3451240385 < . BZEIEZ
Bl LipmoTe, FEprimfEiL, Kosobe 4x, Higgins
TS (Table 1), #ERAHCOEJADE S Higgins T
< 7g~o7= (Table 1),

2. BR=qm

K LIe~v A BT 4 7 Ry REOREIZEBIT 5
A5 FRIA IR 10 BRI R Ch o7 (Fig. 1), 2009 4
10 A 30 HINHEDO RIGRAEDFER, FhidE, BRED
\Z Higgins 23 K (FLKiEE 109 g, £ 262 mm) &7
-7z (Table 2),
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Table 1. Vine growth of muscadine grape and its tetraploid.

2009 2010
Trunk cross- Cane Weight of winter pruned cane
Cultivar  sectional area circumference (g fresh weight )

(sz) (mm) 23-Jul 25-Aug.
Carlos 1361 *? 57.6 + 6.0 ¥ 5019 * 1496 *
Higgins 2.33 319+ 3.1 373 0
Howard 12.89 495 + 5.1 =X 1021
Thomas 12.20 58.8 + 9.6 - 1527
Kosobe 2x 7.11 477+ 116 3490 1806
Kosobe 4x 3.26 523 25 353 0

* Only one vine per cultivar was planted.
¥ Average + standard error (n = 4)
* Weights unmeasured

Table 2. Berry qualities of muscadine grape and tetraploid cultivars harvested on Oct. 30 or Nov. 11, 2009.

Berry weight Berry diameter Color index’ Total soluble solids

Cultivar 9) (mm) ('Brix)

Bountiful 45 + 01 Y 190 + 04 10.8 * 0.4 184 = 0.6
Burgau 30 £ 02 169 + 0.2 9.6 + 0.7 190 £ 0.3
Carlos 46 £ 0.3 193 £+ 05 20 + 0.0 178 = 0.4
Dearling 31+ 02 168 + 03 1.0 £ 0.0 198 £ 0.7
Doreen 40 + 04 179 £+ 0.7 10 £ 0.0 16.7 £ 05
Higgins 109 + 04 262 + 0.4 46 * 0.2 175 + 05
Howard 53 + 0.3 206 + 0.4 24 + 0.2 159 + 0.8
Hunt 42 + 03 186 + 05 112 + 0.2 199 + 03
Luola 27 £+ 04 165 + 1.0 120 £ 0.0 176 £+ 17
Magnolia 28 £+ 0.2 16.8 + 04 11.8 + 0.2 143 £+ 04
Memory 39+ 02 187 + 0.3 120 £ 0.0 157 £+ 05
Neshit 37+ 02 179 £+ 03 120 £ 0.0 166 £+ 0.8
Roanoke 53+ 01 204 £ 02 12 £ 0.2 156 £+ 0.6
Thomas 32+ 01 171 + 0.2 11.8 + 0.2 162 + 04
Kosobe 2x 65+ 05 221 + 06 116 + 0.2 156 £+ 05
Kosobe 4x 92 + 05 252 + 04 120 £ 0.0 123 £+ 06

? Color indexes of grape skin based on the Color Chart for purple-black color grapes (Nichienren, Tokyo)

¥ Average + standard error (n = 10)

Z DO S FECIE, B 2.7~9.2 9. F£% 16.5~25.2 mm
& 72572, Kosobe 4x DR FEI5t0 Kosobe L ¥ Kbk
L7z, FIERPEEY S &0E,. Hunt, Dearling, Burgau
TEVME (19.9%., 19.8%, 19.0%) Z/RL, DD,
FECIE, 12.3~184% & o7z, REOFEML (1T —F
v— ME) 1%, BehnfE (Bouniful, Burgau, Hunt, Luola,
Magnolia, Memory, Nesbit, Thomas, Kosobe, Kosobe

4x) 1% 9.6~12.0, 7' X iLfE (Carlos, Dearling,
Doreen, Howard, Roanoke) (% 1.0~2.4 & 72V | Higgins
DI 4.6 DNV VREAETR LT,

SUkiE L Burgau, Carlos, Dearling, Doreen 35Xt
Hunt /%10 A 7 H & C, Howard, ¥ X O'Higgins 1% 10
H 30 HETHEIML, LT3 DR A b

(Data %), FIESMERETZAG &I, 11 A 11 H £ TOM
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Table 3. Yield parameters of muscadine grape cultivars harvested in October 2010.

flower sex Total number of Yield per vine Berry weight Yield per 10 a
Cultivar berries per vine” (9) (9) (kg)
Bountiful Hermaphrodite 384 Y 1594 4.15 199
Burgau Hermaphrodite 1182 Y 3336 2.82 417
Carlos Hermaphrodite 540 1676 3.10 210
Dearling Hermaphrodite 938 Y 2191 2.34 274
Doreen Hermaphrodite 558 2163 3.88 270
Magnolia Hermaphrodite 490 1305 2.66 163
Nesbit Hermaphrodite 227 725 3.19 91
Roanoke Hermaphrodite 347 1227 3.54 153
Higgins female 1200 6516 5.43 814
Howard female 173 649 3.75 81
Luola female 353 978 2.77 122
Memory female 673 1935 2.88 242
Average of harmophrodites 583 = 113 % 1777 = 281 321 = 0.22 222 + 35
Average of females 600 + 225 2520 + 1360 371 £ 0.61 315 + 170
Average of all cultivars 589 + 100 2025 + 461 3.38 + 0.24 253 58

* Canopy area per vine is 8 m’ (2x4m).

¥ Gathered with dropped berries. Numbers of dropped berries before harvest were Bountiful 7, Burgau 889, and Dearling 132.

* Average + standard error

Fig. 1. Berry clusters of muscadine grapes cv.
Memory.

EHIMF, T_XCTOMET EH Ut 2R s -7
23, FRCORRLE AN THE U7 IR Clak R
AR G RE A SETE B2 6D (Data
W) o BASFEDOA L, 9 H)2 5 10 A DRI THEAT L,

10 A 7 HUBRKIRE —EDfEE 72 o7~ (Data ), =
NHDFERINS, FEINCBIT A~ AT 4 T RUd
AL 10 A BRSNS FAITTH Y . Burgau, Carlos,
Dearling, Doreen, Hunt TI30<0.< | Howard, Higgins

TIEOREWNEE 2 b,

3. RENE

IV B OFEF A Table 3 128 L7z, SR & I &
& 42 Higgins (1200 fi#,/#k, 6516 g #8) TRk &7
ST, TOMOSFETIE, Sk 173~806 & Bk, X
FEf 649~2163 gk &72~7-, Hunt & Thomas {22
WCITEREDIEF IO, T—FEAM LT,

4. RRDOLANS bO—)VRE

FREtO 7 v~ F 7T NI A-VART fr—
NDOE—=TRRLNT, ~AAT 47 RUDRFED
IEA-LART fa—LNZE A EEER TN
ZEDRENT, LIRS T, R TV A LART ki
—NDHEERE L, VAT ha—/LE&iL, T
T 11.06 pg (Dearling) ~61.87 pglg fw (Doreen) 2
2745 pg/g fw, HFT 155 (Luola)~15.01 po/g fw
(Neshit) P~ 5.63 pg/g fw, il O D) 30.31
uglg fw, 7 1 o X SFEORE 1- O 24.37 pg/g fw,
B SFRED FLR O 6.47 uglg fw, 7 o > X SFED
SRR D) 448 pglg fw & 72> 7- (Table 4),
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Table 4. Resveratrol concentration in skin and seeds of muscadine grape cultivars harvested in 2010.

Skin Seed
Cultivar Skin color Resveratrol concentration Resveratrol concentration
(Mg/g fresh weight) (Mg/g fresh weight)
Bountiful Black 53 + 022 ° 3553 + 224
Burgau Black 934 £+ 315 41.73 £ 3.68
Luola Black 15 + 0.39 19.14 £+ 3.9%4
Magnolia Black 215 £+ 0.26 2281 £ 0.38
Memory Black 209 £+ 0.46 23.65 + 143
Nesbit Black 1501 + 216 23.30 £+ 3.27
Thomas Black 10.19 + 0.31 46.15 + 3.12
Carlos Bronze 398 £ 1.52 23.11 = 0.49
Dearling Bronze 213 £+ 0.08 11.06 + 112
Doreen Bronze 10.62 £ 7.16 61.87 £ 1.05
Higgins Bronze 294 £ 052 2793 + 248
Howard Bronze 479 + 0.28 914 + 111
Roanoke Bronze 3.06 £ 074 1141 = 0.88
Average of black cultivars 6.53 £+ 194 30.33 £ 4.03
Average of bronze cultivars 459 + 126 24.09 + 816
Overall average 563 + 1.18 2745 £ 4.24

* Average + standard error (n = 4)

E B

YANT 4 T ROV T O X 9 RFH8013 5 5,
REOHKBIZRWHIRZZE L, FEO7 FUBORER
BRAAITES . EHRZIROKUEIIR L TR IS LT
%o THECEI LTI, JBIRZE O HH0onpis 30
T, B/KEOZNHHECER H R TIIR R E
WeEsd (Olien 1990), —FE 7V OEREH VD72
<. BRORKITELS . KAPBEETHD, £/-. R
b & FARDORICHEE ZTER L, & & BICEGIT
W92, FHOEIZIFRERED 2 < Ll L7-Bf2 § D,
BT CHES . FEOZVEIREZA L, dn
KREBDDITAESITHENL T, DT 2N IRICEEN 5,
Fiz, BEONFITAE L7V (Einset and Pratt 1975,
Goffinet et al. 2001, Herdrick 1908, Munson 1909,
Williams 1923), *[HEAIIZ, Euvitis O 7 Ro135HEIZ4 <
DRFEZOF, JF2 L oMIZBEE R 22 <. M
REIRHZ SR T JGHEE TR S v SRRLZRANBA <
OBEZEIORREEIZ K - TR S4u, BRI s

-
==

RT3 DN TE Y VI E s v,
FIDMRFVN, FE7-, Euvitis (TRIRE > & OfF LATS
RINES T 5 A, Muscadinia TIZREETH 57260,
Muscadinia Z 58t X 535513, BRI GEA
72 O OFNATIR S 7o LA SE D0 RET 50,
BHHUNT10~15em (TH v b LTckibezii » 7oK
DEWTITHR L, FIR3 5 F CRmSEE T CRFT 5
TR LA4T5 (Olien 2001),
TAYBERENCBTDYADT 4T RUOSR
FERIL, BAEM159~47 9, HEHLFE269~115¢9
(Mortensen and Balerdi 1974, Mortensen and Harris 1989).,
AYAMEETA) G B B AR C 7.4~14.0% (Goldy 1992),
Hebs AT 12.8~21.3% (Armstrong etal. 1934) & it
ENTW5, Mortensen and Balerdi (1974) D#E Tl.
7 a U ZCHEE ST 24 OFREREFED 5 6 K
[T 706801048, MIMERKIZ T 1.04110a THY | fix
B ILE L e~ 72Dl Carlos ©1.93110a Th -7,
Mortensen and Harris (1989) ¥ Tldk, 30 DARES AL FE
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DOYLEIE, 0.11~1.99¢10a, D 9 HLilfRklE 0.11~1.19
/10 a, WIMEREIX0.36~1.99 V10 a & D, AKEHD~
AHT 4 7 Ry ORI, £2m T, RIZEH
A4 mMISHRET D E, 1225 Kha L7e D, ZOFRMT
RGNS 10 a HIZY OILEZFHFET D & KIER
Howard @ 0.08 t/10 a, 5 K73 Higgins ¢ 0.80t/10a T,
45022 Y10 a, MERRIZOFAEE 031 ¢/10 &, WMERRIZ T
017¢10a L7272, ZD X HIT, AWREFITIIT DINE
137 A U B EREFRSEH CORERIE X V12500
Pip IpoTnD, Lol BIFMUIZARE Higgins
DILE: (0.8 /10 a) (L. MEFROFIYILE 0.68 /10 a
(Mortensen and Balerdi 1974) % L-[n]v) | HERR DI EDOES
0.10~1.19 /10 a (Mortensen and Harris 1989) T &
NE7pfif & 72 o 7=, Higgins LSO ZfFASLTEIL, HEhD
RS, REREDEA ThHoT2Z Evn, IR L
5 AR DT DITAEHFEE DR BT TS ATHE
MENREZ b, £z, fElLzizs A EDnfEIzE
WTOEBEYTZ 0 OFRRET 10 KILL T Tho722
Eb, AT 4 7 RUOBES 6 AFa~T
) EHERRIRESE 2 5 2 & TR T B O ff) X 355
<, ZHHEROKFEZSIERLI LTNDE0E Lt
INBERYGET DO AR Z AT 2 2 &R0,
OB E A NI L E X b, —J7. Higgins
X, BES < EERDESR Le < THRIERRIL 15
mx1.5 m BN E > TN T, 2 52 (2 mx2
m g 35 ERL6110a DIENHFHND Z & L
V. BAROARHT NURALOE (15 ~2.0 /10 a)
BHIFFTE 5,

V. vinifera <° V. labruscana Cid, REIZLVART fr
—VIMFET DA, BRAEICIZVART ha—WIFE
L7212 & (Jeandetetal. 1991) <°, FE{-IZiF @D L
AT ha—/b (1.0~11 pglg) ULOMFAELZRND
(Jeandet et al. 1995) Z2MRET S TWD, —T7, A
T4 T RUDEFERFEOFE L AT b o—/ ViR
%, HRFZ 33.67 pglg. 0.0 pg/g. FE1-59.94 pglg
LIEESNTWD (Ector et al. 1996), AEBRTEH, ~
AHT 4 VT RYOEFIEEED LV ART ha—)L

PEFENTND Z L DRSO B AL, FFIZ Doreen OFE {13,

62.18 uglg &V VE A RA 7R L, Ecteretal. (1996) 7R
L7 R DON4E (59.94 polg) % ElAl>7=, —J7, &
FIZH VART ha— VT FEE LR, TOET
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Ector et al. (1996) 7 L7=fED 1/6 FREE & ARV MEZ 7=
L7z, SNRERAT L7 ROREDLART ke
—/VIREEDSEINY % (/1VFR > 2008, Jeandet et al. 1991)
LR EIND, KESO~ ATT 4 T Rk A
DERET, REPRBTEOKICAD | LAXRT hr—L
DERENEE -T2 2 ERNEZBND, Flo, BE
DI T, LART br—/WRENEDT2 2
EHIESNTEY (Jeandet et al. 1995), 43I vy
T REDOIFEIDB LD L ANRT o — /LD K%
R L VBT RTREE N B D, — . FETO L
AT — U TERINRROmRME L DR b E D %
2RO TR AR MR T Tz & b s, &
7o, BT e AAREL D SOV ART ha
— VR &R LT-Z &3, Ector & (1996) D & —
LT, 7ok, FEHRICHEE L7 AR X 1960 FFERE T
ICEHEINIZAETHY . 7 A Y BERETITEO%
BIE % TIZ, Higgins &2 BRI & LT L0 Kk CRandh
B L7 DA Fry <° Fry b [RIZEOFRIY A XL E %
FEHEPEEZ-21) % Summit, Triumph, Golden Isles,
Tara, Scarlett 72 E23ERLS4L TV D (Conner 2009) &
ENG, DREICH 2D OMBEDOEAGER 21T O &
TR B 5,

—75, BEMEREFEREL & O X O ICBEFO SO NURE
BEFIH L TREEZ X D OMREOAERT R U OffE
BRIEMON, ~ADT 4 7 R ORRbZ#ED 5
I3 2 i & S M T 2 HiER B 5, FHRIC
R L 7= Kosobe 4x (3750 “ %A Cd % Kosobe & Ll
L CREORRALSCHIED 2 2037 NI 2 &5
RSN, JEFRIAE 2 AT D DA AAE L 72
W2 EBHVIEFITEENALETHY . BERLIR
FED DG ST FE I8 < REMBZHRT, JE3HHE
NaEbTipnZ Enbinote, ZOZ L, Kosobe
AT AEREFEOIE 252 f LT | SR A FEES
BDZ LR RELRET DMEAR R %2 ©O0,
ZORNNINLZETHDH LB X LIz, 4%, DGR
IZBIT D REMEB IO O L ANRT b r—/LjR
BN H72DlE, EmEa T 2K (5
PERRELFEDIURHA) AR 2 2 L RUETH D, F
7z, Kosobe 4x ITHHREN NS < BRERBAEBIZE A
ERNZ EnD, WfER~ A DT 7 RO 3HhEN
M5 < REICER AR ETUVIREE 70D D
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T, REDL AT hu—/VEHEN G 725 ATREME
MWEZ HILD, BUE, WK FEO UG A B R A s
TEY, 5B INOLOMER IORFNE & WEIZD
WCHHEZED D TETH D,

=
AHFFRICBNCEER~YANT 7 R ihfEa
L7 va BT TR (GARTR R
JUHER) N LET, £, AT 4T R
U OFRFEEFUNRIINZT20 T, R R B
AR TR B O EARIC B IR AEFLE L R
£

Z 8

TR SR A A BRBE I R R i S v B
~ANT 427 K (Vitis rotundifolia Michx.) 14 /il
(Bountiful, Burgau, Carlos, Dearling, Doreen, Higgins, Hunt,
Howard, Luola, Magnolia, Memory, Nesbit, Roanoke,
Thomas) 35 &2 OV Kosobe SA&#E 72 & NI & D PU 5K
Kosobe 4x 23U\ THAS DR R Bt L OVEEDIE &
B 72D NT L AT S — LREE TSN T 2009~
2010 FFIZIRB W T 21T - 72, AnfdfH] Tl Higgins 23,
AZEERCE RIS KO R DV I & <RI B 1F
LA LR T=, Kosobe 4x 13750 %A Kosobe S&#t
(ZHEAFERC R D IERI NS < LD REBRRFEEL S
HlLTce ZOZEIFI~ATT 407 RUOMUEKITT
DRIz R a Ny MepkEE L, RE7RREE
OIF % Z & AR LT D, 2009 FEDULFERFEIZI 0
T, JohiEE 2.7~10.9 g (B KIE Higgins), B 16.5~26.2
mm (FKIE Higgins), TSS 12.3~19.9% (i3 Hunt)
Lipoiz, £7-, INEIL 0.08~0.80 /10 a (Al
Higgins) & 72o7=, L AT ho—/LEEEL, 1T
9.14 (Howard) ~61.87 uglg #fifE (Doreen) DT
¥ 2745 nglg. H:F2C 155 (Luola) ~15.01 pg/g
(Neshit) O#iFH T 5.63 pglg DEZE R L7z,
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