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BEET Y OEWEER LEREWLMESH D,
DWTiii %, REONERHEICH BEE RITT
ZEdmshTws (Buttrose, 1968). HET K
DOFIEEH R CEEERICHET 2 REEFOER LR
Lo, EWMAEEROREL L AMEREREICRIT
TEREOEEIZOWT, 7 FYOREMEL P02
BTN T 5 (Alleweldt et al., 1982). Berry
and Bjorkman (1980) i&, KEBEEICRITTIR
BFOXEBEIF—EOMEYIIB T EERIZL ) EY
BHHERELTNDEY, TF7IIBVWTINL )%
BAMORL 5 - REOSEEEE LIRE L ORF
BT AFERIIRE S R, I TERFRE T, 7
AP R 2HER T Py B E AL, RECY
TLNABGRE, BEGERE, [ILERGERE, KAH
R, MRRBRATBRILRREEORRR TEORAE

LRI OVWTRAER T 7.
R RO RS

AKEFFE -6 RN, BARE Vitis coignetiae,
V. coriaceae, V. cordifolia, V. arizonica, V.
aestivalis, V. caribaea D 6T, iz OHMR 3
EW %1985 3 H, EMES T ARBIZAN, BERD
DEREERRT-7:. FE6ATRD, FRELEBH
FiE (SPB-ZH, SEth#) % Hv, XEE4Okx,
FE{LFEMWRAELST, 20T, 25C, 30T, 3B5TCIicBITS
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BT otamEiE, EiEE, SILEEnERE,
Fen e B P — B b e R IR BE I ORI Rh =R & s L 7z,
HEERTEHEITETHE L. RILEERY
SABEORNZIBIECLY, AERVCFEORR
OSBRI, EHWOIrFTE L, TROY=F27
BEECB-TEAL LY, LEHEMET TRILE
(3 #DFHE), RILEE (120\0FH) 2 HEL
7o, EREEEOHEIEIX, Holden (1965) o HEI
o7z,

ik ES

AL/ 6EDOFT V. coignetiae 1220C T, V.
coriaceae, V. cordifolia B X U V. arizonica i
25C T, V. aestivalis BL U V. caribaea i30T
TENFNREAREREE LR L/ (Table 1). V.
coriaceae BL U V. caribaea DHJANEBER T
HA L7z 6 PR LB, HTmgCO¥/dm’/hr Tho
2%, V. coignetiae 1 EDREX T 4 12mgC0:2/
dm®/hr KT, HHL76HEPRLEAMETH 7

BREOBALEBEEMEEZ100E LzFREFRDOR
ERHEEOMANES Fig. 1IORLZ, wWThofEd
BEOLERIIONTHREREEZHML, 20C~30T
DO THEROBRBEREIELHBHBOEKT LA,
V. coignetiae & V. cordifolia TiZ15TIZHB T
LRAMEDR0% L DA BEE L MR T E /205,
DAFBITNRLT0BUT TH -7, BBTHERT T
V. coignetiae \-BITAETOE AP B L KT, V.
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Table 1. Effect of temperature on leaf apparent photosynthesis (mgCOQ:/dm®/hr), transpiration
(gH:0/dm’/hr) and stomata conductance (cm/sec) in Vitis.

Photosynthesis

Transpiration Stomata conductance

Species
(Chamber temp.) 15 20 25 30 35 15 20 25 30 35 15 20 25 30 35
V. coignetiae 9.60 11.80 11.42 9.92 8.45 0.43 0.88 0.90 1.08 124 034 058 030 023 0.17
V. coriaceae  12.20 15.65 17.37 15.80 13.52 0.75 1.05 1.10 1.30 144 081 0.67 0.33 025 0.20
V. cordifolia 11.34 12.83 13.29 1272 12.51 0.42 0.58 0.70 0.95 137 038 029 021 018 0.19
V. aestivalis 9.80 12.59 14.03 14.20 11.17 0.34 0.78 0.89 1.10 138 022 044 029 024 021
V. arizonica 10.43 14.38 1549 15.23 13.01 0.76 1.10 1.06 148 143 0.77 0.70 0.35 031 0.20
V. caribaea 11.22 13.93 17.11 17.41 14.35 0.47 1.12 1.32 140 165 049 099 050 032 0.24
Table 2. Effect of temperature on water use efficiency and intercellular CO:
concentration in Vitis.
Species Water use efficiency Intercellular CO:2 concentration
(Chamber temp) 5 20 25 30 3 15 2 25 30 35
V. coignetiae 2330 1345 1274 9.15 6.82 2854 297.4 268.0 2616 252.0
V. coriaceae 16.29 1492 1575 1216 9.39 3059 292.6 2445 2278 2194
V. cordifolia 2711 2224 1891 1334 910 2816 258.6 227.1 2169 222.7
V. aestivalis 2850 16.18 15.69 1294 812 2584 284.6 251.8 2334 2432
V. arizonica 1367 13.13 14.62 1032 9.11 3084 297.1 259.2 2505 223.7
V. caribaea 2399 1248 1298 1241 8.71 293.6 318.7 2752 2414 236.0
100 ~
—~ A
* V. coriacese _
~ V. cordifolia
2 V. aestivalis
] V. arizonica
é) 80 V. caribaea
3
S 0 20 25 30
% 60 00 Vitis coignetiae Chamber temperature ()
oy =&V coriaceae Fig. 2. Characteristics of temperature
3 o—¢ V. cordifolia range showing more than 95%
o &=0 V. gestivalis photosynthesis ability of the
5 w0 F &—4& V. arizonica maximum in 6 Vitis.
° 0—0 V. caribaea
=1
0 T ] ! ] 1
0 15 20 25 30 35 cordifolia 13B/NTH o7z,

Chamber temperature (C)

Fig. 1. Differences in relative values of
apparent photosynthesis in 6
Vitis.

NS 6 DA BRE OB KM DI5% EH A 5 HE
E L EHEREY Fig. 210RL7z. B, BiFE
LHIBFIEREICEAET S V. coignetiae B &
U V. coriaceae DBIRBITILBHEEMTH Y, &
WEREC AT 2EPEETRERENEVEORIE
BREBRHTH 72, BRROBEME, B bIEMEE
I3 #T 5 V. caribaea P32TTH Y, #iZHilkH
OBRABAET P EFRILE, BRIZFA TS V. coigneti-
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Table 3. Leaf morphological characteristics of Vitis.

Leaf Special Dry Chlorophyll Stomata Length of

Species thickness leaf weight  weight content density stomata
(107%em) (0°mg/em) (%)  (mg/dm?®) (1 mm?)  (x#m)
V. coignetiae 1.48 321 2211 6.38 180.63 26.0
V. coriaceae 1.46 3.98 27.31 8.17 245.39 224
V. cordifolia 1.61 451 21.97 7.73 302.58 24.9
V. aestivalis 131 3.48 29.15 7.22 233.01 26.1
V. arizonica 1.49 3.42 23.02 6.73 170.26 27.0
V. caribaea 1.30 3.03 23.30 7.14 237.02 22.8

ae NDWBCTTHo7-, T, BROIEVHBHERTO
X V. cordifolia T, 20C~30CE TORTH 7.

EHAFIREBLOBELRIIONTE oz
(Table 1). REISTHRMAET T V. coriaceae B &
U V. arizonica DEFE , BROBTHRLET TIX
SAEENR SN V. caribaea DENER R L7

SIS BUTMEFIZI5TH B VI TTRAMERL
TRRE AL L GIET L7 (Table 1). HiR35
CCIRRABBERE L FMIC V. caribaea (281 5 EH
KEh o7, KAFMESL X UHRMBRA_BLRE
% (Table 2) ZREIEL ZBHICONTHEEL D
BT LA, BOREHLEOMII—EOMEMIZALN
oz,

WREFHE Tlix, Table 3R LA LS, TFY
BRyoRIc BT 5 ENE %131.30~1.61 X 10 *cm,
BATEERER Y 72 ) O ES.03~4.51X10 'mg/cm,
MMIERI2~29% DT, MICLAERBALNI.
FILFEEE V. cordifolia 7B bE <, #300/mm’
TdHo7:. V. arizonica DRAFEEIIHAME P R
LR, #1T/mm? THo72ht, FILE B IZHK
T, #27pm THo7:. FERFEEEIL6.38~8.1Tmg/
dm*OBTRVATA S N2AHT, EigE a LERED
LOHEEORIZLAERIBT VAN, T
P B OBHOEOTE L £ ELOBEO R4 H
BB, EERELOMIIBAELEREIFADD
ny, F-RORAE, BHEE, [IMREEE,
KFARHER, RUHBRERAN-BRRRREOESE =
NoDEOEDTRE E ORI HBMGRERD R -
7z.

% £

FHRIHER L A2 TOBIIBNT, LEREEIR

BEOERIE-TET ), 20~30CHOMTRALS
BOEELZ R LA BBUCET Y aEESRON . E1,

TRy OUEERL0~0CHOETRERE I LH
5, 7 FYOXEEERITEEHEE L TUNERY S
LrEZz N5,

% DY OFE, HEBKISICE T 5 BERE,
BEBLURBRABEIZALOBEBORERE
PHMIRBTAI MO N TS (Berry and
Bjorkman, 1980 ; Fitter and Hay, 1981). RS
(1985) 137 M BHEY OB L 5 AEHEN
DERTBE L. FFRCBNCOEBEREICHAT
LHEFET N BKEY V. caribaea, V. arizonica
BLU V. aestivalis DHABUEREIZ, SEE,
7o EEHIBICRET S V. coignetiae BL U V.
coriaceae & ) EHiRMAICH 2 Z LoHEIO LN, fEo
T, CThe 7 FyBHEBIEENPhOSH BIRORE
B ICHEIS T 5 8RIZ BT, BT A BEEX
BERPELIEEZOND., T FYOREERIC
BREIBEDBEELHBEF THLH (Alleweldt
and Ruhl, 1982), T BAKEVSRL L L REDOE
BUERICRIZTER LR 2S5 L b Tv5 (Beran,
1982). AR TIIMYL2EKRKEIT-o T, LBEEKE
FEICEHOGIREICER L PO HE L. ZORR,
Fal OEOBEBRE LRE LA o THE o /2.

Beran (1982) i, 1BEKBEHFTHLREIITE
HEFELRELOMICEDMBRNH S L OFmEL LT
Wa, FEFRETH EEERPE ORI —7, 3BT
BRAGT CE—HOMOEHERE IIRCET T 51
Hhd o 7ehs, RO &I L Y ROBKERD
PELIET LD, 5VIEERICL > TRILEE
PEFLAZZEICEAbDEEDNE, —#iz, BE
LRI HEREEORME D b RBEEZOHMD
HEHEP o, TNITEIRSEN T IE SKFIHEDEA
B2 BONEETHLEERZ LN,

SALEEE, RE, BERUVBLKFREOL
B LB TH B2 EBH bR TS (Sheriff,
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1979). %7z, i LA TRILOMEIIES %
A2t TS (Dowes, 1970). Sheriff
(1979) ¥k, BEREHTICBITLRILOMER,
SBT3 ZBALIREDOIER, RUKA LA
DT 4— KXy 2B ) EEMICSIEEZ SRS
EHELTWA, Shulze et al. (1975) i, Z#E
BT 5 L ERAA L ALET Y, ZOKRR
IFEEMETT2LMELTWD, IhHDIlds,
BREBIIBIT 27 FYoRILEEZERE KT,
ZOREFCEREOIRER CHRMBABRILRFRED
BT LERELEENHLEEZONS.

—f%ie, EREFIUBFOSENS L, BUER
B OWE T - ITEYENE (EERIVN SV,
FLEEIECEERERERE IRV EEDRTWS
(Sasahara, 1984 ; Gosiewski et al., 1982 ; fiH,
1984). AR TR FoOMIZL ) ROBE, B
FhENERTHLZEDEDH LN AL, BEAK
BFICRIZTEORE, RHOMBIERII—EOM
Mo, O EPLEONRERERIIRIZ
FTEOMREOEEL, ST ETLBEEROMAAEIC
SoTRERDLEEZOND, T, BEEE, SIUE
BURERE, MR AZERLRFRER VKA BER)R
EEORTEER OMIZ L EEN 2BRIFD LR
Llrot, TOZELFBIIEOEEOMEEIIL-
THEPRLRLILEFRL WS, T FUEBRYO
KL, BEOEBHIZOASAH LT3 (Dring,
1980) &HMEXNTV A, KHFEOBETLRMT
& o7z, Pathak et al. (1976) B X UF Beakbane
and Majumder (1975) &, EEmORILF A5 )
CIOEFNERHNTAZENTESL LTV A,
T/, VTRV IIIBI A aERORILERENE
Bk, 2OXAKEE, EYERE, [RILESREEC
A RIZT EHRE L Tw5b (Ceulemans et al.,
1980 ; Slack, 1974).

f[ILOKRDRERIZ, BEEESE, ES F#EEO
S o TERBELZZ EFHLENTVWS, T,
Liu et al.(1978), Loveys and Kriedemann
(1974) 2k 2 &, EFLOKGEBEIZ L 2EMHEA
77V B (abscisic acid) £ 77 ¥4 v /B
(phaseic acid) OELITRILEEICKELS5Z, &
NIZE o THREREFIENMTL2EH|ELTnE, O
NSO DS, BERICRITTRILOEE L, 76
FREREE LD DL LARBIINT 2 KAOEBKIG
DIEFINVEETHLLBbh5.

i 3

BAGEREEL R T EMLENEEZEICL - TR
%A, 121220~30COMTH -7z, T L D,
FREVREEST TOXREREREIZFEFIETL
7o, BEAEOEORBHEBEIIERE LRI - TEL
%D, 30~3BCHOMTHRAMELR L. KILEEIZE
B, MlafBR B bR FRERUKAADRIZ, 16
~0CTHERAMIGEL-HE, BELBICE-TETL
7z

FERT FYBEDICBVT, SRR E S
BEMRICHET 2RO EBARRITEENCH -
7o, EBELHR I -EREICEAT AROKEHHE
BBESRACH 7, o T, BEIHT I HREK
RISZEh 6 0FARORESRG L FELBEENSH 2
bDLEIOLND,

EOEX, MABEERL:)OEWE, SR, ¥
BESE, [ILRRUSILBEOHRZBIZL VST
ot GEBGRE, KEEE, [ILEEEE, #
RafIBM B LR R ER KREYRE A HED
BELOBMIZIE, BELBEEIRDLR 7.
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Summary

The temperature at which the highest photosynthetic rate of Vitis spesies was obtained
was at a range of 20-30°C, though the optimum temperature varied depending on the spe-
cies. The photosynthetic rate obviously declined at lower or higher temperature than
that.

Transpiration rates of the species generally increased as temperature increased, and
the rate was the highest between 30-35°C. Stomatal conductivity, COz concentration in-
side cell spaces and water-use efficiency reached the maximum at 15-20°C. Thereafter,
they decreased as temperature increased. The photosynthetically optimum temperature
zone of the wild species grown in cool regions or higher latitudes was in low tempera-
ture one. In contrast, that of the species grown in warm regions or lower latitude was
in high temperature zone. Therefore, the photosynthetic respose to temperature might
be closely related to the temperature in the sourse regions.

Leaf thickness, dry weight per unit leaf area, percentage of dry matter, chlorophyll
content, stomatal length and stomatal density varied depending on the species. We
found no close relationship among the photosynthetic rate, transpiration rate, stomatal
conductivity, COz concentration in cell space, water-use efficiency and shape of the leaf.



