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Effects of Yield-Limitation of Espalier-Trained ‘Chardonnay’ Vines on Seasonal Changes
in Grape Juice Constituents and Must Composition

Yoshihide YAMAKAWA
Experimental Vineyard, Institute of Enology and Viticulture, Yamanashi University,
Hokushin 1-13-1, Kofu 400-0005, Japan.

The effects of yield-limitation of virus-free ‘Chardonnay’ vines grown under espalier-training (Y-style
Cordon) on seasonal changes in grape juice constituents and must composition were investigated on the
basis a 3 m permanent branch length and (I) 20, (II) 12, or (III) 10 kg of fruit per vine at Yamanashi
University vineyard during 4 years from 1993 to 1996. The weights of clusters at harvest when the yield
was limited to 10 kg of fruit per vine (1 cluster/bearing shoot) were greater than in the cases of yield
limitations to 12 or 20 kg (2 cluster/bearing shoot in each case). The weights and diameters of berries at
harvest were determined, but no clear tendency could be discerned with respect to the various yield-
limitations over the 4-year period. The refractometric degrees (Brix) and titratable acidities (g/100 ml) of
juices made from grapes at full maturity showed no clear differences among the various yield-limited
cultivations during 1994~96 when the meteorological conditions were good for grapevines, but there were
clear differences in 1993 when the conditions were poor. The meteorological conditions made much more
difference than form of the yield-limitation employed.
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Fig. 1. Schematic illustrations of yield-limitation under espalier-training.
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Table 1. Meteorological data at the Experimental
Vineyard of Yamanashi University in Kofu,
Yamanashi Prefecture, from April through
October, and from July through September
during 4 years from 1993 to 1996

Air Heat Sum of Sum of
temperature Summation sunshine precipitation
(monthly means °C) (3.(T-10)°C) hours(h) * (mm)

April-October
Normal valuer 20.1 2159 1143 825
1993 17.7 2027 1063 1051
1994 22.1 2595 1328 624
1995 21.0 2357 1222 674
1996 20.0 2151 1275 634
July-September :
Normal value: 24.2 1309 468 406
1993 23.2 1216 329 642
1994 26.5 1524 615 368
1995 25.5 1429 526 323
1996 24.5 2334 561 356

2 The normal values and all the data on sunshine

hours were obtained from Kofu Meteorological

Observatory.
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Table 2. Average cluster weights and chemical composition of musts from ‘Chardonnay’ grapes
grown on espalier-trained vines with yield-limitation during 4 years from 1993 to 1996.

Yield Average Refracto- Titra- Tartaric Malic
Iln)a artvee(;ft limi- clu{steglr Yield me:rico (c}(:::g:i Fcl;):c:::f G/F-  pH . tgb}e acid acid /MY

tation  weight degree acidity content  content

(kg/vine)  (g) (kg/vine) (°Brix) (g/100mL) (g/100mL) (g/100mL) (g/100mL) (g/100mL)

Sep. 13 1:20 230bX 236a 175c 820c 6.82b 1.20 330b 094 a 0.88 a 0.35a 251
1993 II:12 224b 143b 192b 9.10b 8.60 a 1.06 3.41a 080b 080 b 025b 3.20
I11:10 249a 128c 204a 930a 8.70 a 1.07 3.45a 0.77b 0.75 b 0.22b 3.41
Sep. 10 I:20 210c 21.7a 20.1b 9.38b 9.54 b 0.97 362b 0.60 a 0.70 a 0.18a 3.89
1994 I1:12 229b 14.7b 206a 989a 10.19a 0.97 365b 0.59 a 0.68 a 0.16 a 4.25
I11:10 334a 15.1b 20.4ab 937Db 9.78 ab 0.96 3.76 a 0.55 b 0.70 a 0.18a 3.89
Sep. 7 .20 217¢ 19.1a 180b 882b 767 c 1.15 3.39b 0.63 a 0.74 a 0.22a 3.36
1995 II:12 275b 154b 188a 9.88a 9.16 a 1.08 3.42 ab 059ab 0.74 a 0.19a 3.89
I11:10 332a 139c 18.4ab 9.90 a 8.73 b 1.13 3.46a 053 b 0.80 a 0.20 a 4.00
Sep. 24 I1:20 190b 192a 206b 981a 9.70 b 1.01 3.41a 0.70 a 0.62 a 0.15a 4.13
1996 II:12 200b 130c 209a 98la 10.30a 095 341a 0.70 a 0.60 a 0.14a 4.29
IT1:10 297a 148b 205b 9.77 a 9.78 b 1.00 3.48 a 0.66 a 0.56 a 0.18a 3.11

Z Glucose content / fructese content.

Y Tartaric acid content / malic acid content.

X Means within a column denoted by the same letter are not significantly dofferent at the 5% level
(Duncan’s new multiple range test).
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from 1993 to 1996.

BiZ18M521g0 @M. REERIII42+
0.54mmT. 1994FICHRERRKEN S 1=,
1996FIZHBNTIX. IAPHICHETSE L, BH
HEIZ19M 523gD%i B, RAEERIT14.4
0.35mm T, 1995F L 1FEAEETLSTICHB L
T/,

1995F B L1996 FE D BhiD KZ X 1L, 1993
FEL1994FEDOHRICHE L THD. BROKE»
721993 LR KD /NI Mo 721994 T, B
MEBOZIIBB LZ0.6g. BHNEROEIRS
EZF2.0mmTH o, WTFNDED () DX R
H10kgX ORKERLRMERIL. O OBERE
20kgiX. (1) ODEERRI12kgX & KEBEWIAN
57,

3. RABEOBRRNEL

oyl R R OERNRFRARKXD1993F 0 5
1996 FE £ TO A EM ORI BEE ORRHELZ
Fig. 21T/R LTz,
TRYDBHBEENENI LIS RNERE T
Hol-ERBZ. XERICHLEZT Ok B
SUVT7 I BEBEOMBDOERRBIERTHH -
LHBRIN, T COHBb RN EAHFIND

-24 -

(6B

1993 IZBNTIE. KEREDOZOREHEED
ERIISE0 . 9 A LATRERHABEEN-FEVDIX
) OXERR10kgX T20ELULEZRL., KT
HLOET () OERE12kgEX T, —HEVD
X @) OERE20kegX TI7ERFIE T, 3IERED
ENHo T, 1994F BN TR, RENEBD TR
Dol ENREREBDLDNEN, WThoORBRX
DRHEEE BIER LR#EB ZRL. 9A LA
F20EEBL . WEFBORE DEVWIZXSEZ
INEIN SN O IR EN 2. 1995FICH
WTit, 8 AoEIR EmmAERMAKRKEREbN
N, ZOMHORHEELAN KO, 9A
FAICIE @) OB RB12kgR T N20EEZBEL .
O & A EDEZRIFEAERN D, 19964
ZHENTI., WTNORBRK ORI EBIEHR &
FR#ESZEZRL. 9 A EAICIZ20ERRICEL .

AEMZBRLT. NEEHEEDNS9A L
- BAaIZI. @) & JdD) ORABEEN O
SERTRDEND N, T OEORRRHDE
WIZEAX N, RENBEWEIZIZNEFIBOR E
DENKELENDYN, REORVWEICRIEFE A
EEZ M T,



J.ASEV Jpn. Vol. 9, No. 1(1998)

IZBNWTIE, BEBREN0.6g/100mILA LT, HE
PIRENLEN S ZDT, NEEESEIH24B 1
L 7=,

AR L4 ERMONERIZBIT 2 10REOEY
RFEH., 1 #4720 0NEE LU bDfL¥s
¥i{ti ZTable 21ZR L /=,

RBEIIBWTIER., WTFhofEdb, oM
) OFEREI0kgK TKEL, KNWT dI) OF
RE12kgX. () DERB20kgKK DJETH - /=A%,
19934 L19954E13 (0) & ) TRENaho .
T, 1N 0ORBIZBVWTIR. ) ORE
HRKRENSEZENS, FELELEYZDD
ERR10kgZ A, 4 FEOFEEN14.1kgd 720,
1994413 (1) & &3 <. 1996413 ) & b
Z<BoTW, Zhid, A1) TIHEK1IRE
29 B8R, BITEATICHIBEL /= 2 & TR EERMNE <
20, BEEMSENLEEDEBDbNE.

RHEEICZBNTIE, 1993FIIFRENE VR
BXIZEE<, (1) & @) TEIH3IEDENN H
27, KREFUHENENIZENBHEDBREDE N
NEABEEOBKIZKEZL HETHETNND - -,
K[RERUEV BN 721994, 95. 964E IS s £
L7z <, WEKIROZRIIMho 7z,

LI TREE L= 2 v )V RROREIIAENED
EJNVA—RI7 57 b—R (GIF) EANEL 73
HIENBEINTVS (B), KIEARNED1993 F
ZRRE, INEFHROBEDENIZXDG/FEIZIZ
EhEERENS T2, 19944131 LLF T, 1996
FIIZE]1 T, WEIRENEATHWEETH S
ZENHERIN-,

pHB XUHERE BV TIE. pHMNMKTHIT
FEMENBWEMZRL. 199341213 1) Al
KD BpHME < (HERENE <). 19944121
dI) Atk D bpHME < (FEEE MK ).
1995 1T @) & (I) ETE®HD., O DA
MWpHITE < (HEBEEITRE ). 19964 1213 B&
XKETEN Moz, £/, BEEB LYY > I
BRIZHWVTIE, 1993F12i3 ) ndFhbE<,
i DEE TIXABRXB TER LMo 72,

TRORBIIMENED S, V> TENRED L.

-26 -

)V FROEREITIC BT 2 NE

BEORE/) > T8 (T/M) ERKES BB LN
5RTNVDS (2, 4). 1993F &2 E. IEMHIRD 2
FEOBNIXDKRERETRN >,

UV OERELZHRITIE. SREOTR
TRENNETESDHDOEMFLEMN, 18420
20kg% 15kgf2EICHIBR T2 HE T, RHEED
ERBECKEREEE5Z HDERICIZRS M
57 RREZBOEVWEIZIINEFBOFILTZE
FTRZENBBEELEBDODNEN, IERENRIFKR
FIZRZOBREONEFMBIILELZNWDHDERD
Nz, £, NEHBREZITIICHE LD, HiE
DN EORY Z2RHT 2LENHLHD L
Bbhi-,

g H

DANATZ)—D'U ¥ )V RREZRBRBEEL T,
Ff2.5m. BE3.0m. YR IOV R 8 EEDL
MTIZBWT, 1#Y%EZ00EREE (1) 20kg.
@) 12kg. (II) 10kgs L7z 3 iRERX DN E HlFRFK
B, B ks ORI AL & IR o< X
RN E 2B EBIIDNWT. 19934 (7 4/
M519964F (Q0EAR) D4 FMICHVRAEL
7o
BEHEIIBLWTIE., (1) o&FRR10kg (142
B1RE KN A) OBFRERkeBIV (1) OF
RE20kg (WINBHIHRKZERE) RLDHE
Moz, RENEERBIUVRMERIZBNTIE, 4
EEE S, NEHIBRIC K 2HBLENIRN o 7,
RAMORUHBEEBSIUCHEEREIBVWTE, 7
R E S TKRBEDOEMN D 721994 ~964F121F. X
BRHIR O EICX 0 BARLE W o720, K
BERNED1993FICITHAM 2 M RD SNz, ULk
ORERMNS . NEHIBOEBELDS, TOEDOK
REBEOAMKERZEEZEZ TN\,

51 A SCHER
D. I. and P. B. Lombard.,
Environmental and management practices

1. Jackson,

affecting grape composition and wine quality
- A review. Am. J. Enol. Vitic. 44: 409-430



J.ASEV Jpn. Vol. 9, No. 1(1998) IR

(1993).

2. Kliewer, W. M., Effect of day temperature
and light intensity on concentration of malic
and tartaric acid in Vitis vinifera grapes. J.
Amer. Soc. Hort. Sci. 96: 372-377 (1971).

3. /Mk E. T RUEE p. 128. EEE (1970).

4. Peynaud, E. and A. Maurie., Synthesis of
tartaric and malic acids by grapevines. Am.
dJ. Enol. Vitic. 9: 32-36 (1958).

5. WNEER. B CAKRBT Ry —21) >

LIV RR, RN, Y=Y 2 r-y3
DEEREICDN T, B%¥M. 51: 475-484
(1983).

6. LS. 7 RUBEMN, AR -V—EZF
OERB X CHHELTIZB T2 Rt s @
FEEFAYZ (L. ASEV Jpn. Rep. 6: 13-23 (1995).

7. WNHESE. <> v )V X OEBHESLTICBT 5%
AR RS ORBEHEICRIETEE.
ASEV Jpn. Rep. 6: 71-80 (1995).

8. WIHFE. ‘v )l RR OEBET THRADEWN
MRS ORFFOEEB LT A MR K&
T J. ASEV Jpn. 8: 82-89 (1997)

-27 -





