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BEGTFYOMEER L BEENLBESDY,
DWTIIEE, REONERLGEIE B RITT
ZLEHFHMSN TV A (Buttrose, 1968). Berry and
Bjorkman (1980) X, AEHRFEEIZRIZTIRED
2B, FA-HBoEpisn T EAMOZENIZLA
ERFHDLEHELTVEA, TFT7IZBVWTINX
) R BEMOR 5 RO NEBERE L EE - OB

BT AIFRIER Y S v,

F 2 CARIFFE T, A IR R B VLERGAE,
ARGEYHERL, BEOBEVIILILERERE, &
kR, FILILRUEENE, KRR, MigEBmA—
BLRZRREOERRUVEOHE L QBRI O>WTH
EExiroi.
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IR N OIS
AL B RHE, sk ‘B, BEig

KHLE, Btk ‘SR o4mhlE, GRGED
‘Teleki 5A’, ‘SolonisX V. riparia’, ‘Grasset 41
B’, ‘Couderc 1613’, ‘Carignan N.clone 6’,

‘LN-33 AMST’ {22\ T, €Tz OEME 3£
DL 0% 1985 3 A EMIRY 7 AIREIZAR, R
BHEERY o2, FE6 A ESE SPB-Z B
SHMEEREYH, LEBEE4Okx T, FE{LFEAERE
15C, 20C, 25C, 30T, 35CIcBITHANITONE
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BOERE, EEORE, [ILNBURERE, MiERAN R
ILRFEERUKABASFELMNEL . ERER U
WEIIFEECHELL, fILRRURILEEOME X
BRI fE - 7. EREESEOWEL, Holden (1965)
OFEE 7 B, MIET AT FoEL HED R
HWNICAREEE X PRI T A0 A T ERD
KEEA NI L EE IERL, BRpOREIE L
GAHETAFATAI-VEMAFH L., Bo5h/:
R EEMICARL, S%RESH (0712458
* BBV, 665nm R U650nm 2BV BN &l E L
72, BIEME Holden (1965) OtEXEHWT, #
UL D OFERFREICREL /-,
& x

1. EBRELEGSSURBEORSRERICRIE
THREDTE

Rz 450 S, EMLEMNIRE20TCTRADONL
GHAEERRL (Table 1), ®ADXARARE L
#114~1TmgCO0/dm*/hr DT, BHHETH 2
B’ (n=75) TIZ30C, 35CIzBIT D HEHEEI
DIFFL Y RRE D o7,
ZREOBRAEERAEEMEL100E LT, #hFh
OXEREEMEL Fig. L1ZRL7:. ‘BEig R
‘B BT BWTRAREDT%E DG K E
ETho7z0lzn L SR BLU ‘(ALE 150
%7 5T ONEREE L PHERTE o7 HIED
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CTHABHEE b BABOT~80%DKAHEE T -

~ 10 A0, CEM L CEE ORAROE ORISR
L KTh ot
“ Fig. 2 & SMORSHERRET L 72, ‘HE
geof B, CHLE, R ONT, SRS
g BB R BB Bt EE L CHE OMIRS
§ 13#23~28C OB TRRPL, ‘KALE L ‘BR
_§ 60 |- a—b Kyogei OFERIFIEA24~31ICOHTH o7z, BEEEF VT
" 0—0 Kyoho NOMEL LIREFEVIZEE o7 (Table 1).
8 +— Kuroshio B T RIE L RO A B o 7.
2 4 |- - Takao MRS B 2 RECREOMIE, ChETHE
5 1 2o BRI B 5 EREERIEES -
EJ 0 i 1 1 | L 7.

0 2 B30 3% B b S ORILILREERE L b IZ15CI

Chamber temperature (%)

BOWTRKEE LD, BEFBE 25IIONTETL

Fig. 1. Differences in relative values of 7- (Table 1). Thizxl, ‘BR & ‘(AL
apparent photosynthesis in tetra- CRBCTRAMEYRLY. BEAETIZBLTHE

ploid and anewploid grape cul-

tivars.

BORE, BEGEESEVRE B BLU EE
TRAMBEEAEOES K TH o7, 4 BEIZBIT
AREBRBEEDERIEITHo/z. (ALE @

Table 1. Effect of temperature on leaf apparent photosynthesis (mgCOz/dm2/hr), transpiration
(gH:0/dm*/hr) and stomata conductance (cm/sec) in tetraploid and anewploid grape

cultivars.

Cultivars Leaf apparent photosynthesis Transpiration Stomata conductance

(Chamber temp.T) 15 20

25 30 35 15 20 25 30 35 15 20 25 30 35

Kyogei 1243 14.60 16.66 14.56 11.71 050 0.69 1.03 130 147 0.38 0.35 0.33 0.27 0.20
Kyoho 1141 1415 1551 14.06 11.21 0.45 0.65 092 115 1.28 0.45 037 032 0.25 0.18
Kuroshio 6.65 11.39 13.99 13.20 10.34 032 055 0.85 124 141 026 031 032 031 021
Takao 7.39 1224 15.05 14.78 12.07 0.33 056 084 123 141 019 0.23 024 0.25 0.20

Kyoge i _—

Kyoho

Kuroshio

Takao

0 20 25 30
Chamber temperature (%)
Fig. 2. Characteristics of temperature range showing

more than 95% photosynthesis ability of the
maximum in tetraploid and anewploid grape
cultivars.
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Table 2. Effect of temperature on water-use efficiency (mgCO:/gH,0) and intercellular CO: con-
centration (ppm) in tetraploid and anewploid grape cultivars.

Cultivar Water-use efficiency Intercellular CO2 concentration

(Chamber temp.T) 15 20 25 30 35 15 20 25 30 35
Kyogei 2503 2102 1626 1121 7.99 2773 2629 2492 2441 2351
Kyoho 2540 2173 1690 1226 8.78 2870 2692 2530 2391 2283
Kyroshio 2063 2089 1652 1067 7.35 2890 2708 260.6 2622 2520
Takao 2251 2202 1793 11.98 8.54 266.7 2449 2321 2363 2340

Table 3. Leaf morphological characteristics of tetraploid and anewploid grape

cultivars.

L eaf Special Dry Chlorophyll Stomata Length of

Cultivars thickness leaf weight weight content density stomata
(X107%m) (X10°mg/em) (%) (mg/dm®) (1 mm’) {#m)
Kyogei 1.45 2.97 19.01 341 11753 36.5
Kyoho 1.70 3.55 2091 4.37 120.47 324
Kuroshio 174 3.71 21.36 5.47 120.40 311
Takao 152 2.77 18.26 513 99.76 345

Table 4. Effect of temperature on leaf apparent photosynthesis (mgCO:/dm’/hr), transpiration
(gH:0/dm’/hr) and stomata conductance (cm/sec) in grape cultivars for rootstock.

Cultivars Leaf apparent photosynthesis Transpiration Stomata conductance
(Chamber temp.C) 15 20 25 30 35 15 20 25 30 35 15 20 25 30 35
Teleki 5A 1304 14.88 1564 12.39 10.90 0.50 0.56 0.83 0.97 1.10 038 024 022 016 0.13
SolonisX V. riparia  6.63 1721 17.38 14.93 10.75 0.44 074 100 121 1.10 042 0.36 .0.30 0.23 0.14
Grasset 41B 9.92 1393 1736 1582 1245 054 1.00 135 163 1.66 0.84 0.89 046 034 023
Couderc 1613 1351 16.88 18.02 17.00 14.42 0.47 0.62 0.87 117 197 0.37 031 030 0.26 0.33
Carignan N.clone 6 11.28 1496 1634 1617 11.73 0.40 061 080 1.02 1.02 025 024 021 0.18 0.3
LN-33 AMST 1412 1711 1846 17.90 16.66 052 125 127 166 185 0.69 114 051 047 0.36
KRR MO REL h 2 < (Table 2), # 2. FRIBKRGEBOXEHERICRIZTRENE
MEBR A R LR BB S - 7z (Table 2). ¥
HRmEOKRA AR, BIRMENZBRIREREL B L7 6 R TRLERIRELS T TRADE
HIRESFEVESENETH - 7. AREEE AL, 6CUETREED EFIZONTE

BEATHL BR OEOES, BUEEELL F L7 BAKE R #IZ15.6~18.5mgC02/dm?
) DEME, EHEL L CRILBEE, R4 S /hr DITH o7z (Table 4). I ZHEEFERES
BOLEWETH -7 (Table 3). EHIERUEKRTE g & BB EWETH - 7.

OBFEFEF LS/ ) B EIE2.8~3.7%X10 mg/cm’, BEMBEOLERMAEL, Fig. 3IIRLZEI
EDOEX131.5~1.7X10 %em, EHEIZI8~21%, 15CIzBWT ‘SolonisX V. riparia’ TIXBEKED
EFEERIE3.4~5.5mg/dm’, SILH H1£100~120 W DONEREELPRET, £/, V. viniferaX
/mm* O THY, ZHERELI Y EOEL, KL V. berlandieri 7 5 EHK L7z ‘Grasset 41B’ Ti
BT AE (, FATERr -7, 57% LR 2 dro 7z, {KIR1STC TRAMDE0% L

LOREBEE L HRTELION, HESELEHL LY
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LEEMEARMEL L THELN TV 2 Teleki &

§ 100
: H D ‘Teleki A’ DA TH o7, BiRBTHEHBT T
2 i ‘LN-33AMST’ 13 HAMHED0% DA K EE %
= — - N
E 8 | AL, MOREIINTNE80%LUT THo72hY, i
8 ‘Solonis X V. riparia’ (I8 AETEEGFRDLK
(=]
£, o,
E 60 |- 44 Teleki 5A G Fig. 4 1Z7RL72 L9142, ‘Teleki 5A’ & ‘Solonis
o ﬁgorlggsl:tilglmm X V. riparia’ OXABEAIZOCERIIZH D, K
;5 &—a Couderc 1613 WT ‘Grasset 41B’, ‘Couderc 1613’, ‘Carignan
g 40 L =—u Carignan N. clone 6 N.clone 6’ ®JECHEMMIZHITL /. ‘LN-33
©0—0 LN-33AMST Vo Sk O =
L AMST’ O@ERBITH2~3CTHARETRD S
a T | 1 1 i 1 DA UNESSE EE 2L T Fa ZESELGEES LA OEE L Q JH geasEr
0 —iF ANV rEHIE T s L /S, ARG oniE C O (m3 e
N 30(,@ 3 T BITONTHILI0T £ 72 [435C TRAMA T L
mber temperature
v 72 (Table 4). BHFDISCIT 5155 BEGERIC I,
Fig. 3. Differences in apparent photosyn- #0.4~0.5¢H0/dm?/hr £ KEZENFR SN, &
thesis values relative to the max- EAE O ST B E R 1315~ 20°C CRAER TR L /74,

mum values in grape cultivars

for rootstocks. BE ER IS TIRT L7 (Table 4). #iR35T%

T Tid, ‘LN-33AMST’ 8L ‘Couderc 1613’

Teleki 5A

Solonis X Riparia
Grasset 41B —
Couderc 1613
Carignan N. clone 6
LN-33AMST

0 20 25 30
Chamber temperature (C)

Fig. 4. Characteristics of temperature range showing
more than 95% photosynthesis ability of the
maximum in 6 grape cultivars for rootstocks.

Table 5. Effect of temperature on water-use efficiency (mgC0:2/gH,0) and intercellular CO: con-
centration (ppm) in grape cultivars for rootstock.

Cultivar Water-use efficiency Intercellular COz concentration

(Chamber temp.T) 15 20 25 30 35 15 20 25 30 35

Teleki 5A 26.02 2658  18.80 12.78 9.95 275.0 2287 2163 2084 1616
SolonisX V. riparia 1498 2326  17.31 12.35 9.79 3049 2544  238.2 224.3  202.6
Grasset 41B 18.24  13.96 12.83 9.72 7.49 311.2 3050 2695 2564 @ 243.0
Couderc 1613 2866 2727 20.71 14.58 7.31 2717 2437 2329 2262  259.9
Carignan N. clone 6 28.12 2447  20.38 15.91 11.50 256.3 2315  206.7 187.9 181.1

LN-33 AMST 2710 1365 1459  10.79 9.00 2972 3061 2724 2695 256.8
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Table 6. Leaf morphological characteristics of grape cultivars for rootstock.

Leaf Special Dry Chlorophyll Stomata Length of

Cultivars thickness leaf weight weight content density stomata

(X107%m) (X10~°’mg/cm) (%) (mg/dm?) (1 mm?®) (#m)
Teleki A 1.38 2.95 21.30 5.54 198.55 24.9
SolonisX V, riparia 1.40 3.34 23.92 4.93 141.10 28.6
Grasset 41B 1.40 2.98 22.16 4.19 177.34 25.9
Couderc 1613 1.40 2.89 20.63 4.66 162.31 28.3
Carignan N. clone 6 1.31 3.10 23.65 4.81 159.36 27.8
LN-33 AMST 1.34 2.76 20.58 4.43 160.13 28.1

OEILIEBUTERE 1L, 0.36~0.33cm/sec & HWET
Hote.

KFVRZDZIL Table 5 IRLZ LD 12, HHfEL
HIZ1I5~20C oM THRAMER L 7214, RED LRI
o TET L. BCHRBEFTIZBU 5KFAHRDER
EFNFROBEKREDB~42% % HFTL2DOHRTH -
7o, HafEOMMBEA B RBEIERIZOK
WEZ IR L7 (Table 5). EiR3BCTEHGTIIBITS
MR B A B LK RIBE DI #180~260ppm O
BT, SEICLYESROLN.

EOESI13IM1.8~1.4x107cm, HEREY/:
O O EIIN2.8~3.3X10  'mg/cm, EHFEIL2
~24%T# 7> (Table 6).

‘SolonisX V. riparia’ ®EILFEIZ#140/mm”’,
“EfRoREL SO, RUERNERZRLZ. RILEE
‘Teleki 5A’ W H/PEL, KT ‘Grasset 41B’
Thot. MOBKGHEORILEZHBem T, =
ERBEOPTIEREVIE) Thotz, ERFEFEE
‘Teleki 5A’ ®5.5mg/dm? 7R bE <, MORET
135.0mg/dm’ LT TH o7z,

£ S

KIFFRICHAL 2L ToORBIIBWT, KEREE
REEO LR IE-THE Y, 20~30COMTEXNL
EREELRLUBEEVET T 2R oM, F
I, TN DEYEER %20*30"(3@&5’(“7;& 25
L2, TR ONARERIIAETER L AURHEER
BhHbLEZLNS,

% OEHOHE, BERE B 2 RERE,
BERBIVESRAEEZXZILSOFAMORER
BhABIEBT A LM NTwA (Berry and
Bjorkman, 1980 ; Fitter and Hay, 1981). f&5&
(1985) &7 MY BHWOSHEREIZ L 5 HEBEEN
DERTHREL:, HHREEIIHAT HHHL T

K BHEY V. caribaea, V. arizonica BX F V.
aestivalis DRAREIREIL, SEEF G EL T
BIZFAET S V. coignetiae B LU V. coriaceae &
DEREICHD ZEPEIDLN, EoT, Thb
7R B L o AR B O IR R SRR LTS
THLEBICBWT, BEILHT2HGHKCIIERE
HELtEZLND,

T RS RO T, RREREER T Y TS,
M dgEit R iEE L R B L L TGE L A RNTERE
S, REESOFEEAELPOLICERI LT A
HERGRME L D ], BAEH, IUEEIC BT 5IRE
EREEEVEELN TV S, BEOWFRTL R,
% OEINTEFERTEO AR 7 A ) LD
BRI H o 72A8, RIUENERRBEORTLHEL
IR B 2 5 RIEO LA BRI R IR
HHLILNEDLN, o ki, REAMIZEY A
BEICBIR S N R, RIS OBRBERFICETS
BEOERB#EOMMEIIZ I EEFRLTWAD
DEEZ LN, BELANVICBWTLRERE SOR
FEREIZELZVOECTELTWE DL EDN
5.

AR ECHE#ESES L UOREROEREO®E
LBREINTZ b DD LV, BHBIZLo T, HAOH
B, BELEIEVPELLZZEFHONTVWS (JE
B, 1981). AR CIEHELHIBIZRHA S EEX
R ONABERS IR R IR T, FoEEEAEK
S OREBEEIXRRENZ LB D LN, AR
HREARONE RN CEREN L EEERIZTHE ) D,
BARERET 2o THE T XETHAHD, EROFHE
BRI HEERIZT I ENEZONS.

BIZIET Koy oEEE, AioaE, KILLEIR
BEIDEKSESEIIL - TEELSZ, /2205
ORISIEREIZE > TEVY D S, BlL, BORKE
EE I OB CIZ & ) BEWICRE R AR IIE
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BERIZLA-DDOTHED., 7Py OEBMEHIZIZIRE
FROLIEELHBEF TH 52 (Alleweldt and
Rihl, 1982), TEEKEVEL L LBEOEMIER
WRIZTEELRL L SN TWA (Beran, 1982).
AR TIEIELLEKREIT-> T, LEEKBELTEILE
VOREEIZHERE L AR R T o7, SRR, BEOHER
CBOEHEEIRELA IFE>TET - 2.
Beran (1982) (2 TEAKEN T4 4 HE 1 IZFEHE
BLRELOMIZEOMFESSH L LHELTnA. K
IR T LB RERERIBONS, —TF, BTHIREM
TTE—EBOTE R RO BRECEE IR R ET T 41
FAH - 7258, TSRO LRI X D IROBKIEE)
PELERT LAY, H50VREIRIZE > TERILEE
AETLAZEIZLBLDEEbNA, —#iz, B¥
ERIED LEREEOMML b b BFEEORMO
EENE o7, THIIEIRESET I EARMARIZES
B RLOPREATHLEEZOND,

FALGOEE, BE, BEBLIUBLRFRED
AN LB TH 5 Z LS5 N T3 (Sheriff,
1979). F /2, BELFIIHE-> TRILOFHEIZE <
LHhHIEFHISNTWwAS (Dowes, 1970). Sheriff
(1979) i3k, BEFGTIIBITI2RILOBEEEIR
LB 35 ZBILIRFOEHB I VKA ML AD
PERR AT/ < AN HE- 2O ING IS SRl (4
LT\ A, Schulze et al. (1975) I$ZEER A
M-S 2 EBRAAPLRAOET ), FOBESILE
EFETTHLHMELTNE, IhH0ZELs, &
BEHIBITE T My OSIIERIZEEOKTIE, £
DEFCEEORES L UHREMEAN _BRLRFRED
BT LFEELMESSHLEELLND,

BRo (1983) ERELVWKSBREBICBPNHE, &
BORE B & ORILILBIEE N S W iEZ L, A
KOKELHHTHICEERTHLLTHEL TS,
TETIIBWTY, AEEEILREOTEEMEICMEEL
TWAEEbLITWS (2 X, 1969). —#xiz,
EWOHLGETRAREREISCLO0, HEHRD
FVREL D BRILSEEETH LI LS, BE
DL LTRANLVRLCHL I EHTES,
IO, BIRFMTIIBT A RBGEE O I
HOFCREL ) SWHEBOH 5 EEDIT ) AV,
PEDZ L bRFRD LD IZHEEKENHFIIH
b, PORmBEAT CRIMBIZEESKEVHET
X, BEBEE, BEEEE IBVEERRLEY, K
MOKGEAFERBETIHTEL LATFTHE LR
biha, 07012, RKETHLZVIERABORE

REHTTE, £FFLEOAPLRAREIYKEV DL
Ebihs,

BHIL, BREFTTHEEAEE, EHEEBLD
SABBREESREVRETIE, KRESHFELLL
HRRMET T EVH -7 Fh, T0LD il
DA PGEIRIRIE LT L OSBRSS S & TR S Lo
2. TRHDZERS, TRYOMBMEO®EIL, &
WEHTICBIT 5 LEREREDOKND A5 HIET 5
CEIERTH L. BEEE, [AEHGEEB LY
RFAMEORILS GO TRETHLENH S L ED
s,

—RRI, EREITIEROFEIS, BHUER
FEN7- D) OFYE F 73R DSR  EERIVIN S W
FLRENECIIELEERELBVEEhIL TV
(Sasahara, 1984 ; Gosiewski et al., 1982 ; figH,
1984).

7 Y EEMOSILIE, EOEEIZOAGA L T
3L HEINTWEA (During, 1982), HEFFEOHE
BTHFEMRTH o7, HERSEIE ZEREE L B
FILEIF31~36um &t KEWVWb 0D, FILEFIIK
<#5120/mm?* LA FC& » 72, Pathak et al. (1976)
K& Uf Beakbane and Majumder (1975) X ¥E®E®
FILGHmS, U TOEFHEHRT5 2 L2TE
HEHBRTVE, F/, JrTRYVIIIBWTRE
L A5ILEEOER I, FOXEGHKEE, EEE
B, SIS ERICEELRIZTEREL TS
(Ceulemans et al., 1980 ; Slack, 1974).

RILORNRUEE L, BERE, ¥4, ¥@OL
DOFFFILL > TERPELDZ MO TS, £
7z, Liu et al. (1978), Loveys and Kriedemann
(1974) 12k B L, AHFLOKSERIC L MY HEN
7 7Y B (abscisic acid) &7 71 v 7 EE
(phaseic acid) OEILERILEEICEEL 52, =
RIZL > THREREEIBLTHEHREL TS, 2
nNenZLds, RAERIIRIZTRILOEEBICEL T
i, FONEBECEELIOLAEEIINT AR
OEBRIEDIZIVEETHL LB A,

T 7

RAEEREE 2RI FULHENREIIE - BRI L -
TR DM, 12ZN0~N0TOMTH o7z, ThE DK
WELREVIRELEFT TORERERE R, HEIK
Tl BEACOR - REOEBEEILERE ERIC
HoTE< D, 30~-3BCOMTRAELZRLZ. |
FLBIn S, MR RRR N B SRR UK FI A
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BHEIE, 15~20CTHRAMEIELFHRE LR IS
TETLZ.

BRI RER CIX, SIS ) AR
RWASR SN e ZEELE L O T,
EOWRBROERIKRTH-70%, BEICHTEHEH
EERPGERE, [ILEEEE, MREBA B bR
FRERVKHBEDEORIEDEIINTH o7 BE
THIRTHHE S N A ERMEO NG BEIRB TR R
BEITHo 7, EEHAARE LTHYOR2EDR
BRRE B E YD o 72,

EOEY, BNEREN)OLDE, wiR, ¥
RERER, JAARRUZIEEOMBIIEEN, &R
LY EHRTHo 7z, AR, BHEE, RILIWLE
fZERE, MM B bR, R UK AR
EINLEORELOMIZIIERLBEIIZED LN,
»otz.
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Summary

The temperature at which the highest photosynthetic rate of grapevine varieties was
obtained was at a range of 20-30C, though the optimun temperature varied depending on
the varieties. The photosynthetic rate obviously declined at lower or higher temperature
than that.

The evapotranspiration (ET) rates of the varieties generally increased as temperature
increased, and the rate was the highest between 30-35C. Stomatal conductivity, CO:2 con-
centration inside cell spaces and water-use efficiency reached the maximum at 15-20C.
Thereafter, they decreased as temperature increased.

In the group of tetraploid varieties of ‘Kyoho' line, the photosynthetically optimum
temperature zone varied depending on the varieties. The differences in leaf morphology
between tetraploids and diploids was large. The photosynthetic rate of varieties used as
semidwarf rootstocks had a tendency to be low.

Concerning cultivars, there were 1 % level of significant difference among stomatal
conductivity, ET rate and COz concentration in cell spaces under any temperature condi-
tions in the assimilatory spaces. At the temperature higher than 25C, 1 % level of sig-
nificance differences among photosynthetic rate, ET rate and stomatal conductivity were
also observed, and the coeficient correlations were high as the temperature was high.



