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THIEFBESINT WS (Falis et al., 1982; T7A4 MY RUATHEEIO-Z2F v EA v M2
Kappel and Flore, 1983 ; Nobel, 1976). Z7-, WAL, 1986 1 A LA FNFROEDE S, B

MERRL) OEWE, wE, [ILRE, [ILE
BERUCERESRLTALE L. EWE, EWRONE
FHEETTY, [ILE, faLEEG, BB LhE

HYORERET% ) FRTHI2EICBITL2ENR
DK, HERHEBEE, oo 7 VBLUEES
&, OUWHE, BE BEOHFEDL, FOHPOLE

BEE B ICEER L (Goisewski et al., 1982;
Sasahara, 1984), 7, &ILEE, RILER LS
B, BEOMES L BHELBENH S (Ceulemans et
al., 1980).

ARRFFR T, FEERFHSS STE ORI R O hEa s (2
THEBERNEL-OI, BRERCATHEEATT
HELT VY BHEYOREOREOERIIDVWTHRE
BiTo7:.

MR L Ok
R LT Py EEYE, A Vitis coig-

netiae, V. cordifolia, V. longit,
V. ficifolia, V. arizonica, #¥EH#EN ‘£ 4 - <

V. aestivalis,

A7 v b, ‘Muscat of Alexandria’, ‘Delaware’,
miEkeo ‘Big, ‘B, ‘¥t -4, RMNED
‘Italia’, ‘Nyunai’, ‘Chasselas rose’, ‘&+4 - =%

OERORES, FRE, EHOIEHEHRAEL, T
RO~ =% 2 7% E B TEREE B LFEHEME
TTEH LA, ERESEOREIL Holden (1965)
BEUBH (1981) oFEI L7z, BRET7 74+
PO RUATEH I O—-AF v Uiy bOBREEM
BRUTFDLEBY TH 7.

(ARt 774 Fhar)

Growth Temperature Relative humidity

chamber () (%RH)
Al 30 £ 2 70 = 10
A2 25 £ 2 70 = 10
A3 20 £ 2 70 + 10
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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
] £S

BRE7 74 b boro20C, 25C, CTETEF
SR/ 6EOT FHEBOEDFEES Table 1 (2
RL7:. BOES, BURORY-YOEYELB LY
BT Vitis longii & V. aestivalis 1330C T
FBEREERL, HmOSEICTERSDEIKE Do
7z. V. coignetiae, V. longii R V. aestivalis
SAILFEEIZ20C T, 72 V. cordifolia, V. ficifolia

V. coignetiae TiX20T T, V. cordifolia 1125T
T, MIE0CTENENORAELR L7z, £FSE
TIRERBIIBIAERKED/a EOEL, wTho
BBV EITHo/2. TROLOEDHBER X
THEFRAEL L o 72EFIREL, V. iongii & V.
aestivalis TOCTTH Y, V. ficifolia & V. arizonica
TIE20TTH o7,

BT 74 by EREATEHE - 2%y
Eiy MATEBTSELBMNED ‘24 - v AHv M
DEOEREHR % Table 212, ‘Muscat of Al-
exandria’ % Table 3 |2, ERKMED ‘Delaware’
% Table 412, MIEARCKRME ‘E# % Table 5
WZENREFIRL.

EEEL ) OEWEIL, AA - <AA v b
BVWTHRKEOW - BIRETKE L, 10klx Xhh s
<, 25klx A3 Z D o Em %8287, ‘Muscat
of Alexandria’ bIIIZEMDOERTH 7. BRE
WEXHTIE, 2TORABEIIBVTISCRTHE
{, RWT3T, THREXIW .

EORSORETE, 2ToH/AMEIZB VT
klx X2%K & (, BAKK, 10klx KB Cid—E DHE

HrRonhol. SILEEIR, HRELLEIRE
Xz »TEm<, mmEXTER 22 ar2oon
72, EEHTIR, BAKK, BREXSRREL,

RO, V.arizonica T2 CTHRAKTH 7.
FILEEIL V. cordifolia DAH20C THRAMEY -
L72ds, 3BT hHlENKEL o7z, EREERIT

Table 1. Effect of temperature on the leaf characteristics in Vitis.

Temp. Leaf Special Dry Stomata Length of Chlorophyll Ratio of
Species thickness leaf weight weight density stomata content Chlorophyll
(C)  (X107%m) (X10”mg/em) (%) (1 mm~) (gm)  (mg/dm?®) b/a
Vitis 20 4.43 1.50 29.53 180.57 22.6 3.81 0.29
coignetive 25 3.53 122 26.91 166.44 24.1 3.57 0.30
30 3.18 1.18 26.95 158.20 22.5 3.52 0.28
V.cordifolia 20 5.29 1.43 37.00 232.72 25.8 3.55 0.26
25 5.05 1.30 38.28 294.28 25.2 4,51 0.29
30 4.25 1.24 34.15 220.29 254 4.46 0.27
V. longii 20 4.08 1.36 30.07 186.17 27.0 3.15 0.30
25 4.05 1.39 29.22 167.02 28.7 4.28 0.28
30 4.68 1.40 33.33 183.81 26.3 4.68 0.30
V.aestivalis 20 3.70 1.10 22.97 178.21 24.2 3.17 0.32
25 4.16 1.19 34.97 150.24 27.2 4.05 0.27
30 4.92 1.24 39.58 126.67 26.6 4.44 0.26
Vfieifolia 20 4.66 1.26 37.08 169.68 22.1 3.48 0.32
25 3.99 121 32.95 231.53 22.9 3.96 0.29
30 3.65 1.08 33.72 162.89 22.3 441 0.30
V.arizonica 20 4.67 1.43 32.77 149.95 25.9 3.29 0.26
25 4.25 1.34 31.63 217.11 27.1 3.30 0.29
30 3.58 1.23 28.99 123.28 26.2 3.37 0.27
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Table 2. Effect of temperature and light intensity on the leaf morphological characteristics in

grape cultivar, ‘Neo Muscat’.

Temp.  Special Leaf Dry Stomata Length of Chlorophyll Ratio of

Light leaf weight thickness weight density stomata content Chlorophyll
(T) (X107°mg/em) (X107%m) (%) (1 mm~) (#m)  (mg/dm®) b / a
Nature 15 3.96 1.56 25.30 135.21 25.4 3.23 0.24
20 5.00 151 33.08 108.41 255 3.59 0.23
25 4.15 1.39 25.26 150.83 24.3 3.64 0.25
30 4.26 1.40 30.45 112.23 231 4.57 0.25
10Kl1x 15 3.33 141 23.65 131.68 24.2 3.06 0.25
20 3.08 1.34 22.94 112.22 23.9 3.66 0.24
25 4.16 1.64 25.37 101.04 24.1 4.87 0.26
30 3.87 151 25.63 105.60 23.6 5.69 0.25
26K1x 20 3.48 151 23.02 128.02 235 3.48 0.24
25 4.87 1.80 27.01 142.77 233 4.57 0.24
30 5.11 1.84 27.75 171.74 23.4 5.03 0.25
35 4.00 1.64 24.45 131.07 22.7 4.60 0.26

Table 3. Effect of temperature and light intensity on the leaf morphological characteristics in
grape cultivar, ‘Muscat of Alexandria’.

Temp.  Special Leaf Dry Stomata Length of Chlorophyll Ratio of

Light leaf weight thickness weight  density stomata content  Chlorophyll
(CT) (X107°mg/em) (X100 %cm) (%) (I mm?) (#m) (mg/dm?*) b/a
Nature 15 3.02 1.15 26.18 130.06 27.0 2.62 0.26
20 4.22 1.39 30.36 99.12 25.0 3.11 0.26
25 3.02 1.04 29.05 145.52 254 3.03 0.24
30 3.09 111 27.82 136.09 23.8 3.57 0.26
10K1x 15 2.93 1.24 23.60 100.16 275 3.02 0.27
20 2.98 1.23 28.29 129.03 26.1 3.24 0.31
25 2.83 1.41 20.12 119.30 254 3.71 0.27
30 2.56 1.32 19.45 148.12 249 3.79 0.29
20K1x 20 4.24 1.48 28.61 182.40 26.0 1.84 0.27
25 3.50 1.46 23.97 169.41 254 2.74 0.25
30 3.53 1.63 21.62 155.36 234 6.29 0.28
35 3.24 1.32 24.58 164.37 235 4.29 0.32
BEEXICBOTERWERNICS -7, ZEERELN RORAETE, LHBICENED Lo,

BRGEL OB TR, IEAMEORILEEIE
WZEERD, FILRFIREHER RO,
EBETORE, ERBIILP2EREIZOL Lo
7:.

HEEFESEIL, HERETORMBIIBVTHEBEDE
WEMDT, BEFEFIELRLIIONTEIRY,
0CTHRANERRL. LA L, 25klx ATEHKX
DICRTRRETT LI L 2ED. ERFEDb/a

Table 6 127 Fy BRI BT ENTILERE LA
LEEOHEMM I L 2EHERLEZ. T FVOR
ILERIEISA~THIVI0A~11ACEE LT
A5%91.02 (Delaware, Chasselas rose) ~1.20%%
(Italia, B, ¥4 —%) K&, RILEREIZH0.98
(BEf5) ~0.51% (Delaware) &L, BEHFILIBHR
ILOFBERUEEIRIELEDIEVDH LI EFALN
7z.
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Table 4. Effect of temperature and light intensity on the leaf morphological characteristics in

grape cultivar, ‘Delaware’.
Temp.  Special Leaf Dry Stomata Length of Chlorophyll Ratio of
Light leaf weight thickness weight  density stomata content Chlorophyll
(T) (X107’ mg/em) (X107%m) (%) (1 mm”) (#m) (mg/dm?) b/a
Nature 15 3.68 1.29 28.48 167.02 25.0 2.77 0.29
20 3.90 1.22 31.84 118.43 25.1 3.23 0.28
25 3.87 1.15 33.55 148.76 25.0 3.29 0.30
30 3.68 1.17 31.53 125.19 233 3.65 0.31
10K1x 15 2.75 1.13 24.25 114.00 24.2 2.93 0.28
20 2.97 1.16 25.54 129.91 243 3.88 0.29
25 3.17 1.16 27.36 104.56 25.1 451 0.27
30 2.68 1.07 25.06 98.97 25.3 4.86 0.34
26Kl1x 20 3.56 1.34 26.51 147.59 233 3.01 0.27
25 3.77 1.36 27.70 133.40 25.4 4.13 0.29
30 3.95 1.35 31.60 134.92 25.4 4.75 0.29
35 412 1.44 28.72 108.99 26.1 4.40 0.28

Table 5. Effect of temperature and light intensity on the leaf morphological characteristics in

grape cultivar, ‘Kyoho'.
Temp.  Special Leaf Dry Stomata Length of Chlorophyll Ratio of
Light leaf weight thickness weight  density stomata content Chlorophyll
(T) (X107°mg/em) (x107%cm) (%) (1 mm~) (#m) (mg/dm?) b/a
Nature 15 421 141 29.96 91.02 33.1 3.25 0.26
20 3.99 1.45 27.49 108.70 324 3.72 0.27
25 3.53 1.40 25.16 112.22 32.8 3.78 0.28
30 3.17 1.26 25.10 93.37 30.4 3.91 0.29
10Kl1x 15 451 154 29.68 102.79 333 2.86 0.27
20 4.35 1.63 24,52 80.70 33.9 4.08 0.27
25 4.75 1.88 25.29 70.10 32.6 4.86 0.29
30 461 1.67 27.57 80.12 33.6 5.13 0.28
25K1x 20 5.58 1.88 29.67 112.52 335 2.74 0.29
25 4,59 1.78 25.88 77.76 34.4 3.98 0.28
30 4.62 1.72 26.80 9221 33.1 5.33 0.28
35 3.93 1.71 23.02 95.15 34.8 4.27 0.30
2 52 Pearcy (1976) % U Fryer and Ledig (1972) i

W OER L & IERBRIGE, 2BFREOKXD S
WIRBEEFIIHIS L TEET A2 EBHLR TS
(Boardman, 1977 ; fgH, 1984). —#IiZ8 656G
TCTEFLLHEYOHESIIEL S, H—RET
HITFTHAEBTR DI ) HEHETILENZ L% <
DT FyRHEIZALNSL, ZOXMESOKTIE, §5
FEFDCFALAARED *ER/T20IHFFIR
HEEZOLND, —fIZ, HEHIIERZERE IS
BEkRE, AFEREOEHIHETHILHFTES.

FEBERICBWC, REECEL R TIREGRIL,
BB T b FARDOBRERENEVIL > TR
LHIEERELTVS, TEIBIIBVTERERD
BEENKEVE - B, REROBIGEE
QEVEEZ OGNS,

SHIIH L, BIEGHIBIZSMT S V. coignetiae
TREBEAT CET S €L L AEHERD EFS L
BALO0, REFBTEEZILERERAFIZEHE
WET 45 (R, 1984). BlL V. coignetiae D & 9
BBEABOSIRSEABIRIC AT A5 - S, b
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Table 6. Difference in the density and length of the stomata in two
leaf ages in grape cultivars.

May — July Oct —— Nov
Cultivars Stomata Stomata Stomata Stomata
length density length density
{ #m) (1 mm?) (#m) (1 mm?)
Vitis vinifera
Italia 26.8 194.41 315 127.92
Nyunai 27.8 183.30 29.2 170.34
Chasselas rose 26.5 182.06 26.9 152.44
Neo Muscat 26.5 165.86 28.0 153.33
American hybrid
Megumi 215 187.65 30.1 160.40
Delaware 25.2 234.47 25.8 118.64
DK-151 25.7 165.86 27.1 110.69
Scarlet 26.4 210.32 27.3 157.08
Kyoho 334 120.47 40.2 100.75
Kyogei 36.5 117.53 38.4 115.27
Pione 35.0 111.93 426 80.20

BAROBREHEICEHEHIRE EbILE.
EBBRREEGICL 2 OEOREORILIZIOWVT
E—#ICE ST CEF S HEIIRER, ¥R
FER, EgFa/bESHMML, EFOES, KA
e, ewmEERNEALL, ERMBTOBERIS
{2 B EEbNT5 (Syvertsen and Smith, 1984).
ARRIZBWTLIREOME - RfEIZBWT, 25klx &
N10klx DFFH T CEF SH/2ITINEIH L, ER
EEBVWEL RDIEDNBEDON, T2 kL, ¥
DOFENEILT B LI L > THROMET & ik
BT ) £ Ao TR I EERLTVALDE
EZoND, L Leds, BEERRIZLSHEH
EMOEENET T A0 BHEY ) OEWED
T UEYEIL & $1220k]lx & D 10klx RODi3 ) 25EH-
7.
TRYBHEBOFILEERETREIIL-TRES
ZEMHMEINRTV3S (Diring, 1980). AT
BRRET TEFT IEI ) FERIFFIIE 2B
EDFRO BN, HHEEIIZ L HARILEOELILSE
izl -TRAY, —EBOEMIIED SN/
F72, A—REIIBWTHESICL - TRILBEICE
EpA T, HiL, BSHAWEDIIONTTILIKE
{, FIBEIMK 2 EMABROLNT. ZhH6R
ILoEA L, EMOITET /-IdREMizD 1L,
FHEOBACHELTBY (Falis et al., 1982),
SIMBZEER P REREEICOEZREFEL TS

EEDbN TS (Crookston et al., 1975). ZDZ
EDLESELREFTPORREICL L 7 MY EHEY
DOXEHEE, RIS EREOERIE, 205ILE
RBOBLEMEIHL L BbIS., LEEDENTEER
b I EFREERUSNOIBORBEREIC L 54103,
- REICL o TREY, —EDHEIED SN G o
7z, o T, BEIHTAEOE(IL, B - REOH
FOREIZEoTHES TS0 Bbb. —
F, A—REIIBVTOEFTREOLEZFICL- T,
CNHEOHEORAKHE LR TIHBERFIEERSA
Lz, BiL, BEICHT2EOREOEIL, £F
BEONEE I XEINTVWE DL EbILS,
Rl - REOERESRIL, F—AEHT TldE
FRERESBVIIES & odz. 25klx KIZBWT,
NTEB/2 L LERFZSRBIBUCRT LA, ZHdE
REERHT TEE LG, RaRddroEiE i
{LDBEIEN, FLHEENF T TERSEITHE
i, WICEEE SN, EREOTRIETHIE
CHEEEH L EBEbILE. —H, V. coignetiae i34
W I B ET 57O BIREG T T EREES
BR7un 7R FOEEFFEVLDOEEbILS,

B HFARCHHRBE L DEFFOL, BERE
OEX, TRFYOBBOER, REORHK, EBIZ
FEELERFILIEFHON TS (Smart et
al., 1982). REFEROERLSAL L, b, BRERE
KEBINOEBTRENDEZRIL, REREEL EO%
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HEBERVUEOBEOE LS, EENIZL, D
FEBENIIRELZT TR0 LEILIE —F,
AERFEIC L AT ER RN EOE(L
DIEEIL, & BB > TERPBOONZ EH
LEIIZBIT AR, BERROTHLE - REOHN
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SILEBENEB L VEMFEOETRELAMICLLE
ILOBBIRERIZL > TR, —EOE[ERS
Rbot:.
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Summary

Dry weight per unit leaf area, leaf thickness, the percentage of dry matter and the
stomatal density of species and varieties grown under strong light conditions were
higher than those grown underweak light conditions. However, the chlorophyll content
of those grown under weak light was conversely higher.

The chlorophyll content of species and varieties grown under high temperature was
high, but as the temperature reached at the level of 35C, the content tended to be lower.
The variation in leafthickness, dry weight per unit leaf area, the percentage of dry mat-
ter, stomatal length and stomatal density, due to the growth temperature conditions,
differed according to varieties, but there was no definite tendency.



