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HOAEOWEFRTHERE SNDL 7 Mok, BiR%E
W EBABREDEENF SV, I LB E
DL HWIEHRIZEIE ENL T F7IE, RAREORE
BRIl LREREIE2LOO, HEIRE
DAL YV REORESTHIIREETIRVESD
NTWwB (N, 1970 ; ), 1983). FoREE L
TIIBIEHIRO FMESRME T A8 R e H O F R
PEFONE, $, BEGEOEFTRELENT S
L9 e HERBEOFH ML T 5,

HLORWIZBNT, Beo-EFLEHFTTEFS
#hHE, FOEBPHENRLL I EFRESATY
% (Falis et al., 1982 ; Kappel and Flore, 1983 ;
Nobel, 1976). 7 FU &I BT 2 RRRED
EEj, BHRRLREEOREBEL
HohTw5S, LaL, 7NYBOER, AR
DHAIZDWTRE BTV 2V,

ARFFETIE, REEkss i o BIRR UM s 12
THT Y GRS EEERAEL 01,
ANLBETTEE L7 FYBEROREGEEE, &
ok, SILILERER, KFBEPSEORSIIZOWT
REXfTRo7.
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i L, FORMEMEO Yates’, ‘Steuben’,
‘Niagara’, ‘(A& T, £THMEZOERE 15
HEMARTH - 7. EHE, 1983F 8 AIcHE 2 ~ 3%
FTYHEL, ATEHZu—-A%yE4 v MIKA
L7z, B4E108 Faokbmfis, ZEH0aRE, ALK
Bz, KA EOTILEREEL .

ALBEH 7 O—-2F v Yk v FOREFMHILTO
EBhe L7

(NTEHZO—-AX v Ay k)

Growth Temperature Relative Day-length  Light
humidity intensity
chamber () (%RH)  (hrs)  (klx)
GL-3 15 70 12 10
GL-1 20 70 12 10
GL-2 20 70 12 25
GM-I| 25 70 12 10
GM-2 25 70 12 25
GM-3 30 70 12 10
GH-1 30 70 12 25
GH-2 35 70 12 25
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ATEH 7 O—-Z2X v 2y P020TC, 10klx R
20T, 25klx &M+ T CHEBFSH/ ‘Yates’ (Fig. 1)
& ‘Steuben’ (Fig. 2) & $1220C, 10kix {8
BEX TS PREIFIREESE {, SLHEE D, 7
M FED KA BEE TEFRELMDT, L bIHR
BEoLRIZONTELS ), 20~30klx DM TENE
NoOXBHEIEL -, BIT-FE0MERLE. X
EHGREIE ‘Yates” (2BWTIX20C, 25klx X 120
T, 10klx DITH HED - 7295, ‘Steuben’ 2BV T
E220°C, 26kilx DI ) BE D o 7z (Fig. 1A,
Fig. 2A).

e RE O ZEHOHE R VR ALIEE R B L, & 51220
T, 10klx HEERX DI AE L, KAHESRIESIC
20C, 2oklx SBERDIIH &2 - 72 (Fig. 1B,
Fig. 2B). #7:, WamBOEEEE, SILLEEY
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Fig. 1.
leaf apparent photosynthesis (P
—XTrd transpiration =),
(B): stomatal conductance (gl:
——) and water-use efficiency
(Po/Tr ratio : -—--- ) in Vitis

‘Yates’, grown under 20 C/10klx
(O) and 20T /25klx (@).

FEi320C, 25klx MEX TlIREED LRIZONTE
DIT—REEIZIET L, BE20kIx BLEIhR 5 &2
BT DBENALNT:,

ATHRE/o—-2F% vy ¥4 v F30C, 10klx & U830
T, 25klx £ T THEF S/ ‘Niagara’ (Fig. 3)
R U ‘Steuben’ (Fig. 4) Tid& $1230C, 10kix
WX DT ) PR EE D E 5 - 7. ‘Niagara’
DNEABEEIL30C, 25klx & H30C, 10klx DiFH
e Do 7275, ‘Steuben’ Tid¥iz30C, 25kix ML¥
XDi3H BEbhorz.

AREGERE, SILLEEEREE, MREE $1230T,
10kix ?13 9 2%30°C, 25klx MEX L O Eh - 7278,
ZhbH0#EIX ‘Niagara’ &9 ‘Steuben’ DI H %
WNEDo Tz KFBSRIE, WHAEE L 1220kix B
TRAEITELCH, BEOLFIIONTRRETL
7o. FROKFIASIFEOMIIHMAEL £1230°C, 25kix
WX DIT) BKREDP7.
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Fig. 2. Influence of light intensity on (A):
leaf apparent photosynthesis (Po:
—) and transpiration (Tr:—).
(B): stomatal conductance (gl:
—) and water-use efficiency
{Po/Tr ratio : -~ ) in Vitis
‘Steuben’, grown under 207C/10kix

(O) and 20T/25klx (@).
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Fig. 3. Influence of light intensity on (A):
leaf apparent photosynthesis (Po:

(B): stomatal conductance (gt:
—) and water-use efficiency
(Po/Tr ratio :--—) in Vitis ‘Ni-
agara’, grown under 30T ‘10klx
(O) and 30TC/25klx (@).
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10klx, 20CRU10klx, 0CLH/TTCEE S/
‘WA (Fig. 5) KU ‘Steuben’ (Fig. 6) I8
BRI, WHEAOMIEE bI210klx, 20T
MEBRX DTS B o7z, BGHEOKSHEERER, &
LICHEBED LA ICONTHEE D, 10klx, 20C LY
$10klx, 30CHLEX DI 25FEH» -7,

60klx (2B 5 MG EOBEGERE, [ALBIEEE
DOfEIEE B 1210klx, 0CUBKXDIZ) SED o 7z,
25klx, 20CRU2Bklx, 0CEHET CEF I L
‘Niagara’ (Fig. 7) RU ‘Steuben’ (Fig. 8) I
BIT AR #E, K AOMEIR E bI220kix,
WCTAHER DI AR -7, HEHRFIAREL
3 1225klx, 30CDITH Eh» 7.

WO RS EE R CRILILBURER X, & 1225
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Fig. 4. Influence of light intensity on (A):
leaf apparent photosynthesis (Po:
—) and transpiration (Tr:----).
(B): stomatal conductance (gl:
—) and water-use efficiency
(Po/ Tr ratio : -———-- } in Vitis
‘Steuber’, grown under 30°C/10klx
(O) and 30C/25kix (@).

FEED L RIZONT—REICET L, JEHE 20klx
RithZBA B &R EE L. HaEORFREER,
& H1i22bklx, 20T DI BB o072,

£ 7

WPOLEEL - CAEBRIGE, EFREOLH S
WITIRERAICTIS L TELT S 2 O TS
(Boardman, 1977 ; f5H, 1984). —ARICESEE&MH
TCAEE LHEDORHEAIEL 25, KHAETIHE,
F—EECHNE, FEEFTEOE) @K ARE
WIEDEL DT Py SETREOLNL, ZOXHE
HOBETE, BExEMFIRL, LEREDLER
THDIHMINEATALEELLNS,

ERROIHEEDOEN L 5 HEHEEDEILIZ,
HOBEHRIZE > TRE-> T b, —HIZBHBTEE
THRMIE, WAL DEREHETOIE)H, LERE
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Fig. 5. Influence of light intensity on (A):
leaf apparent photosynthesis (Po :
—) and transpiration (Tr:---- ).
(B) : stomatal conductance (gl:
——) and water-use efficiency
(Po/Tr ratio: -~~~ ) in Vitis
‘Megumi’, grown under 10klx/20

T (O) and 10klx/30 T (@).

EAEL, BRTEET 2 RKIBEOTRFETRT (FE
H, 1984). KREFEIZHV7: ‘Yates’ & U ‘Niag-
ara’ OXEHEEIZI0klx KEEX DT B E» -
=D L, ‘Steuben’ Tid10klx DEBERX DTS
P07, ZOZEH,S ‘Yates” & ‘Niagara’
DFEMONHEEL ‘Steuben” L H/hsnEEZ S
5.

Crookston et al. (1975) TEXFHTTEB L
7e4 v <A (Phaseolus vulgaris L.) TiZ,
WERREEE L ICEREESERTTHI L2 RV
L, TOET, MigEBRANILEGRE R O RILIEEEE
HOBLICHEST S L WM& L Twa. 7 F o8 Cligs
KB T TEF ST PRIALMEEEOMITK
Thots. TORDREDDLEOWIF~D ERILRK
FOUBLES I ) RABICAR KRB L MIFTX
BEEZONE. —F, SIHNBEEENIKE RS
EHPER D L REANOKGHRBOBES L %5, 20
LR L D EET TEFT ST ) PEHGE

Light intensity (K1x)

Fig. 6. Influence of light intensity on (A):
leaf apparent photosynthesis (Po:
——) and transpiration (Tr:-—-- ).
(B): stomatal conductance (gl:
—) and water-use efficiency
(Po/Tr ratio : - Yin Vitis
‘Steuben’, grown under 10klx /20
T (O) and 10klx/30C (@).

BErE L, KAADEME 2 ERTHELEEZELS
ha, B—@EEG TTIRKRL D OERETEFT S
127 RO OREREREDITI ) PENI LIROLN
=45, ZHIER (20C) FhLAHEIE (30C) @
1E)DB T FYBOETERICTIVZ 06, HERE
BT 5 RBMEEIB0CT CERILT 5 2 L AERE
ThrH)LBbhb,

FIHBRE T IC BT B ARE T, KiRL ) HiREH
TTEEEELII VT P UBOEREE, IR
f@g HHE S, BHEEIEVWERE -7, Th

IS L 727 o CIIR ok IEESIMET L,
Zk7\ FLADREZRFRESITL DI L, 20T
FECHEE T P ORILIIRREGTTH#
DEBEBATR) LN TELILIERT S E
HEIND.

FiREMHT CTEE S LAILILREERIEEL &
A7\, HHEELEKEEAFTRLI VB R, £
DFERAKAANENFIEL o/ db D& Bbh s,
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Fig. 7. Influence of light intensity on (A):
leaf apparent photosynthesis (Po:
——) and transpiration (Tr:----).
(B): stomatal conductance (gl:
—) and water-use efficiency
(Po/Tr ratio : ----) in Vitis ‘Ni-
agara’, grown under 10klx/20C
(O) and 25klx/20C (@).
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EEROREMEIC P, b ST, oA mREE K UKF
3320~ 35klx T, HEEOLF I THL
otz BEEERUCRILBIREE L, RIEERE
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B H 27205, FNLUNOUBX TIIAHED ERIZ
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Fig. 8. Influence of light intensity on (A):
leaf apparent photosynthesis (Po:
——) and transpiration (Tr:-——-).
(B): stomatal conductance (gl:
——) and water-use efficiency
(Po /Tr ratio :—~--- ) in  Vitis
‘Steuben’, grown under 25klx /20
T(O) and 30kix/20C (@).
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Summary

Regardless of light conditions during the growth of grapevines, up to 20-35klx, their
photosynthetic rate and water-use efficiency increased as light intensity increased. The
transpiration rate and stomatal conductivity decreased under low temperature and high
illumination (20°C, 25klx), but otherwise, they increased as light intensity increased.

Under the same temperature, if treated with low illumination, the dark respiration
rate, transpiration rate and stomatal conductivity were high, but the water-use efficiency
was low. The photosynthetic rate varied considerably depending on the varieties.

Light compensation and saturation points of many varieties were lower than those
under low light condition. Therefore, eventhough shade leaves can use a relatively low
light, their drought resistance seems to be weaker. Under the same light condition, if
treated with high temperature, the photosynthetic rate, light compensation point, dark
respiration rate, traspiration rate and stomatal conductivity were high, but correspond-
ing decrease of the water-use efficiency was observed. Therefore, when exposed to high
temperature for long period, the physiological responses of grapevines would be vigor-
ous, but their drought resistance seems to become weaker.



