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Studies on the Potosynthesis and Respiration in the Grape Leaves.

I.  Photosynthesis (1).
Noboru Honpa, Mitsuyoshi Oxazaxi

1. Studies were made in 1964 on the effects of temperature and artificial shading on
the photosynthetic activity of the grape varieties: Campbell Early, Neo Muscat, Muscat
Bailey-A, Muscat of Alexandria and Gros Colman. Potted vines were placed in Koitotrons
or shelter-boxes with cheese cloth under natural condition from 9a.m. to 3p.m, and the
photosynthetic activity was expressed as increments of dry miatter: mg/m?/hr.

2. Experiment I (A), with Campbell Early, using Koitotrons was carried out in June
and the relative value (R.V.) of the photosynthetic activty in the vines of the four plots,
i.e. Out-door: 23°C: 28°C: 33°C were estimated to be 68: 100: 75: 53. When the vine
of the 23°C Plot was exposed to the temperature of 38°C in the first two hours of six
hours the photosynthetic activity was extremely low. And' this was the same as in the
33°C Plot under very fine weather condition.

3. Similar experiment I (B) was carried out in June and the R. V. of the photosynthe-
ti: activity in the vines of Neo Museat of each plot, i.e. Out-door: 23°C: 28°C: 33°C,
were 51: 100: 65: 46, respectively, and similarly with Muscat Bailey-A the R.V. were
estimated to be 91: 17C: 11)0: 89, respectively. It is evident that that 23°C is best for
Neo Muscat. With Muscat Bailey-A the mode of response to temperature varies according
to a given condition, but it may be said, as a whole, that the adaptability to temperature
covers rather wide range. ’

4. Experiment II was carried out at the beginning of August, the same as Experi-
ment I (A), and it was estimated that the R. V. of the photosynthetic activity of the Plots,
i.e. Out-door: 23°C: 33°C, are 82: 100: 88. It was found that the temperature 23°C
is best for the photosynthesis even in mid-summer, but the superiority of the 23°C Plot to
other plots was less evident in August than in June. This was supposed to be due to the
“carrier” of the leaves being over-heated some days, Prior to treatments, under natural
conditions. Of the Plots, i.e. 33°C and 15% shade, the same R.V. were estimated to be
100: 89, unexpectedly. .

5. Experiment III was carried out in the middle of August using shelter-boxes with
cheese cloth. The R.V. of the photosynthetic activity of the Plots, i.e. Out-door: 15%
shade: 259% shade, were 100: 120: 117 as for Campbell Early. Thus the beneficial effect
of moderate shading may be due to the lower leaf-temperature in the shelter boxes under
some conditions. But as for Muscat of Alexandria the R. V. of the same were 100: 71: 41,
on the contrary, and it may be said that this variety tolerate little of artificial shading.
The data of the experiment with shelier-boxes, carried out in the late July in 1962, re-
veal that as for Campbell Early the R.V. of thephotosythetic activity in the Plots, i.e.
Qut-door: 15% shade: 25% shade: 40% shade were 100: 119: 107: 64, respectively.

6. The data of the Experiment IV, made in the late September, show that the R. V.
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of the photosynthetic activity in the Out-door Plot vs. 40% shae Plot of the five varieties
tested were as follows; Campbell Early “100: 71, Neo Muscat 100: 98, Muscat Bailey-A
100: 86, Muscat of Alexsandria 100: 52, Gros Colman 100: 54.

7. The photosynthetic activity in the Out-door Plot of the five varieties tested show
nearly the same seasonal trend, and the R.V. of the photosynthetic activity of these varie-
ties in various seasons were nearly the same. Thus, the R. V. of the photosynthetic activity
of the five varieties tested in September were as follows; Muscat of Alexandria 100:
Campbell Early 77: Muscat Bailey-A. and Gros Colman 63: Neo Muscat £9. The photo-
synthetic activity related to tolerance to artificial shading of Muscat of Alexandria, for
instance, is quite contrary to that of Neo Muscat.
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Fig. 1.

Table. 1. Exp. I (A).Effect of Temperature on the Apparent
" Photosynthesis. (Campbell Early). '
Apparent Photosynthate
Date | Plot A n Weather
mg/m?/hr Relative | Relative
3 . Value Value -
Out-door 660.9 100 90
Jun. 8. 23°C- 729.2 109 100 Fine with cloudy
28°C 669.3 101 92
33°C 481.6 73 66
Out-door 590.4 100 72
=]
Jun, 12. 23°C 823.0 140 100 Clear
28°C 893.6 151 108
33°c | 1271 22 15
Out-door 539.6 100 61 )
23°C 889.0 165 100 Ouer cast with
Jun. 27. BRI} .
28°C 439.4 82 49 cloudy.
33°C 642.4 1 | 72 '
‘ Out-door 529.3 100
Jun. 30. - 23° 236.4 45 Fine
28°C 544.7 101
33°C ¢ 547.3- 103
Out-door 580}.3 100 68
M 23°C 847.1 145 100
ean 3
28°C 636.8 110 75
33°C 449.6 77 53

Koitotron and Grape-Vine in Pot.
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Fig. 2. Iixp. I (A). Effect of Temperature TFig. 3. Exp. I (B).Effect of Temperature on
on the Apparent Photosynthesis. the Apparent Photosynthesis.

BISEMICEND B B8 23°C KL D bRARCATTH 2EMIZED KL 328120,

% 1 (B) EE: Campbell Early L1855 AT Neo Muscat 8 X0 Muscat Bailey-4 1T DT
6 A15H, 18H, THIHBXIU2HO4E, F§REB 1Ky -T2, FAK, a4 b baY
21 23°, 23° B LU 3RC KD 4RIZDNTERETIL -, REBRTIZ6 AISHICH
WARy PETHLBIR, /46 AIBARMAVBEy b2 7 A2 BICEEHERICHk L, £
DOEFFIC DN TBOBD 4 HOFEDEIELHE 2 RKIC, FLOOREBIUAR K[RSE
ZH 3RICTRT, Neo Muscat D 23°C KT 4 ROEBHh3EH& SRAMLBIEDTELSTALA
Wi 1153, Tmg/m2/br &0 S MERMEBEAR LTV ARG, 6 ABHAKRFARLELALE
BEORMLEARL TN A LRIEMUBIONERE S 4 BIOIRECBINT 23°C X4 100 &

Table 2. Exp. I (B). Effect of Temperature on tho Apparent Photosynthesis.

. Apparent Photosynthate
Vaiety Flot mg/m2/hr. R_;la.tive Relative Date Weather
alue Value
Out-door 431.7 100 51 Jun, 15. | Fine including cloudy
Neo Muscat 23°C 854.4 197 100 18. | Fine including cloudy
28°C 555.6 129 65 July. 1. Over cast
33°C 388.7 90 46 2. | Fine with over cast
Out-door 463.3 100 91
Muscat 23°C 508.1 110 100
Bailey-A. 28°C 561.4 121 110
33°C 452.2 98 89
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LTFE4, 23°, 28° BL0033°C RKORLEB® ik i3 51 : 100 : 65 : 46 TdH - T 23°C HFM
ST H B LD Campbell Eorly ODBAKULTHIDIKBEETH S, IR LT Muscat
Bailey-A 1T DWW T3 BB Higitfl 2 6 16 B X CI8RICHIF R MB » — 7%, #%h#F
BB A - FERTRE, BREGBEII~FRICGEE->TOBTA 1 BBXU 2 BORE
KBOTHHETRME A — 7%, FLEBTCRLBEI - TEZRLTNEXIKHFRILEL DN
LMMH 3, THTA2BRFAREREIA P e yHOLOORLENEBRIKE N, 22T
BAAEONBT LRBICBRIES ARy tOHORMBMI—T%, BRy bDbDHMA
H—T7ERTCEBALHLOBERICK » TREESBELNILEABC LK S, 22 T4HD
S BNTFS, 23°, 28° BLU 33°C ZERORLED thHid 91:100:110: 89 TH- T,
Neo Muscat LI F13 D Muscat Bailey-A TR is LA 28°C MNIFMEABED, HAOELL
% 28°C Arilnk LT 28°~33°C ORITHRAMBICKENBNEHENETHAS,

6 AI5AB L I8RICI LD 2 B L FREIC Campbell Early 1% v +A&FNCTEARORL
BEHE U EHEEE 2 KR LTH 3.

55 TS2ER ¢ AR RIE & 2B K OGO BB R 2 8 § L4 Campbell Early
KDWT T -72bDTH 5, $HT (A) ERT6 A 12D RIEHICIE 33°C ROKARE
BIET Uiz Bbn BB R LT FAK, a4 b ey 23° 33° BXU33°CDasrrtb
ry LICHERIGZ OREs VESIRRY (R100) 2B RKESSIT AR IRy P I2%H
WTERMLE, SREODWTE1ORy M8 A4 HBLTI0RIE, 208y PI6 BBLY
1NN 2EHERL, #3008y PRT7 AR 1EOAMER L. SEORLEEEIERKC, &
EOKREHBLUELEES 4 FlicRT,

Table 3. Exp. II. Effect of Temperature and Arfificial Shading on the Apparent
Photosynthesis (Campbell Early).

\\\Date Aug. 4. Aug. 6. Aug. 7. Aug. 10. Aug. 11 l Mean
Weather | Cloudy with | Cloudy with Overcast Clea. Cloudy with
Plot ™S overcast overcast with scatter T Seatter
501.0 ™ 585.8 ™ 340.4 ™|  o267.2™ | 2m4.9™ | 305.7™
Out-door (100) (100) (100) (100) (100) (100)
£100] 117 €703 £531] £55]
(82)
758.0 "¢ 498.5 ™ 413.7 ™% 452.2 ™ 280.1 ™ 480.5 ™
2890 (151) (85) (118) (169) (102) @121)
{1003 £663 55 £601] £371
((100))
a13.7 ™ 347.0 ™ 513.9 ™| 5473 ™| 203.0™| 4308 -
. (83) (59) Q47 (205) (74) Qo7
83% £1003 £84] [124] (132 49 (88)
[100] [100] [100] [100] [100] [100
557.6 "4 531.9 "¢ 226.1 ™|  488.2 ™|  84.3™| 317.6™
33°C and Q@11 (90) (64) (182) (34) (96)
15% Shade £100] £951] £413 £883 £153] ()
[135] [153) [44] [89] [42) [%5

Note: Shading with Cheese Cloth Kuremona # 100.
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Lizlt wtensty
E

my
800

g
T

e
13
2

=
S
T

Apperent plotosgathesis (mg/m2/hr. )

’ Outdoor 23'0 as'c 33:! and 40 K L‘llX &C ‘?- g TA‘ (J Al ‘,bi', b> Z—_ - T & D ﬂé}{ﬁ &. bf Gi jlﬁ

N MU AREENED. COTEOFARICHT S 28°C Ko
ole: e Az, Sy m A G,y oo AlE Ty manm w100 —png 11, _ N .

Shaging with chewsa clothy  hureienn ’r'mll\ A ]ﬁ]'fbﬁ@fﬁ%{%é‘ 5 <]: 8 E 4 H @C Gi 100 151 —(% Z) )

Fig. 4. Ex'p. I, Bffect of Temperature ICBRIICIZ100:85 & Z »T23°C KOLEFMBENT &
P toaratiost (Comatell B BRRICKUBNG, 77 380 RTRUAALb%
AoT23°C REDLFMESBLE-TVWAY LT
DT B DI TFAK, 23°C K L 15 38°C RO FLED Wki3100: 118: 72 2155, & B
WIEATHB8ATEB LT I0HICIIFARD AR HED T/ 12 3 KifH23°C X5 L0 83°C
RiZZA->TFARID SIARENRTHS, WAKEHEO FHICBNTFHEK: 23°C X
33°C KD FMLELEIZ 100: 144: 176 & 72 D 6 FICITIS - - ZEARSE & I3 72 Bs 5, 8HI11HIKC
BEBRIIPEECTHEZENIET AT O TR LEELOFEOTHED KLhidt LAY
EREREE 5 LEDLN B0, HiIBD X ) ICEROIABEILESICIETLTHS, YIESE®
ERTRIERZOMOEHICIE5 L, KIEDEBREVSEAR: 23°C X 33°C KX :33°C+15
%I D 5 EFEDOEAED A A 5 & 100: 121: 107: 96 % 34013 82: 100:88: 79 £75 5,

#I (A) ERDO>bH6 SI2BOREETIE 33°C RTHROZWIBAK SeARENIETT2H
£5 L0 OEEDIDTRERETI -2 & A LERO X > ICFMICK LT 33°C K & 33°C+
15 B #IXORLED HEIL 5 BISEHEICC 100:89 &8, UL AROLITNEA4ABL
U6 HOEETREMEORLELEE 100: 143 TH 20K 8 A TRABLU I0A DKL A
RO HEOFEEDZNE 100: 67 &75-5 T35,

BMEE : 35 513 X 21 Campbell Early ORRIEIC B CIEmMR s B AT 20 &
PREUEEY D OEERFPHERT I &4 THEC E2EH LY, SoEROBEILES
20T EBIVEDLLOEMEDIEL T BIERAWLEIC LY b TERENLC T
BHMSEEZENT 2 EBBHTH 2 LORMERFH LTS, £ T, & BIREDIERRD Campbell
Eorly @R OMRESERICUHTRE 2 A2 RIZTHENE S5 &L, RAKkCEBRES T O NE
WRHF I CIE S % Muscat of Alexandric MRS EZMIEL X S & UCRERETFIN - 72,

AoicEs s VeF it (F00) oz 15% Baozh (¥600) oMz 5%
Ha, BERERTEIICHEBHEO T30 3Ty, TREOMNMO LMEICIEIES
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SN BICK L, Muscat of Alexandma 0)1@‘/&'% 344 B S LERBERLTNS, Be6 Rickst
EH i3k TH S 8 HI8, 19 WA GC’)L\’CﬁlﬁuuH@ﬁ%%tEf?‘h&ié B B %
RUTH B, 4@@%&@9%%%%#@%@®%68EﬂH@&ﬁﬁ%@3E&é<#Him
NbDOTH B, mhbmmﬂmiﬁé%mkuhnéwf 4D®&ﬁ®¥ﬁﬁ%&6&F
SR : 15%NIK + 25 IR ORLFEO KM 100: 78 54 &12-TO B,

z Cbt’.ﬁﬂ‘ﬂia’:é CERPEARX O Compbell Early @I_.Htﬁ 471.9mg (100) TR L Muscat of
Alezandria DZ i3 603.1mg (128) T&%QJ'EAEZHE/»M&)'C%KJ\C ETBD, ChIKRLT
15 B IR OTHEDOELERZ 2N £ 564.4mg (100) :]%,4;0 468, 3mg (83) &4 ¥ilEd B
é:«"t% 5,

ﬁﬁwiﬁzmﬂ®¥mm;nﬁommMLMMrmi%%hﬁ@%%i@béﬁﬂf%%c&
Ao DT, DFIC OFOWOBBERRT B SH @I (7 ver, ¥314)

%Fﬁb\f%@ﬁ% T8 - fe, b1z HICARIGEIEE O B _ LSS OB 2 ERORDICHE L
l'as@ 7121?59 @.%P‘ﬁd Fonte, B ﬁf]lﬁlbc?ﬁg UC RIEHZEIRLE M3 o dDIT Neo Muscat, Muscat

Bmley-A Muscat of ‘Alexandria B X Gros Colman @5 BFiZHRT L &L, EX 1Ry
FOO%mmf,%E@%%%ZEWKZRi3+/FOOAﬂL geENid 9 A14R, 17H, 29
ABXCP10F1BEL, Gros Colman OB 1Ry 52 9HIAEBLO29H, oKy M9 A
7THBXC 10 A1BENI XS KHEEDBEEBNTHEMRK U, Lo LTBRTIC DN T
B, AR E IR A DRy b AR U,

%@)ﬁﬁabcamféé L, BEERBIUCETRICART L, Campbell Burly I 20 TIXEH
%#@bamgﬂma %;Uwﬂlamiﬂmm#mm< RIEREENThH-749817H
B XO20E DRLBAENC Efbd D, SOBEEERKORIESDE L, FHK 100 Wk
K 71 EONSEEERLTNS, &L A Neo Muscal DWW TIZEHREN L BILE & ORI
Campbell Barly QBFBAED X5 WC@HREET, hOL4EOREILBORESNE LT EBRHOH
BEEBIC, FHAK : HREORILBEOTE LS 100,98 TH 2 X 51T, WREDKTSSC
EAHERE LT
5. Muscat Bailey-
A 48 oD #lE

Table 5. Dxp"IV Tffect of Artificial Shading on the Apparent
Photosynthesis.

T — N . . [ 2t
Apparent Photosynthate ! ' . —
Variety Plot Relative Date Weather BEOZERDIE R
1
. mg/m2/hr, Valuo Campbell Early &
Campbell | Out-door 318.4 100 || Sept. 14, | Cloudy with fine - - RTRETH bt
Early 409 Shade 224.9 71 17. | Fine with over cast DEH XLH-T
29, | Clear.

Neo Muscat Out-door N 242.6 100 Och. 1, ,I;‘zine 4 HbhhTT, F'
40% Shade |~ 236.7 98 ‘, ~ S e ;@_%J'l:l— @H
Museat | Out-door | 260.0 100 e B 100:

(Bailey-4 | 4005 shade | 202.3 86 86CH 2,
-Muscat of | Out-door d12.2 100 & 6 7J> Mus-
Alex(fnm " | 409 Shade 212.3 52 - cat of Alezandrie
Gros Colman| Out-door 259.0 100 ' THRFAK 4 EpD
40% Shade 140.7 54 ° EEMEDOERDIF
Note: Shading with Ghieese-Oloth, Kuremona. 73Ha -t o CUBIBYTRTH S
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Hicid 413.0ng EABRENEECEE > TS [ of =0
R, e EhigicHE UL THE O#HRE DR
LB BOBD 264.8ng I XU 106.4mg TH S o
p BRI & BEILEOMEE (%) REEOE ¢ | =7
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XD BFELLKRTH B, T g e T e o e e
Gros Colman XDV THFHARDRELRBOKT w o Con
B - 72 2 EOREIC BRI & 2 HLBOREE e o e oar 3y
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3L SREHS LG, LibLTaEF e T e it o R Sheding on
BBV THFARORILE : AR O Zh DM ‘
HZ 100:54 T35 3,

ASEERITIT IR EHIC L B RA T ORATREEE LT b 50, 2%y PERAOERA
IO RS T € 6 RTINS 2 C 1T & » THEERIBICGENEEEE 5 ¢ L8k,
SAEREIC DD THHOSEER &5 LB bN, 5 Eichi 2 ERBREERH T 255
W RIEDZEL, WFERIER, WS REBTNZOUS BRI NEHEREOBRBREHET ST
EDHkB,

W S i I i nE 30 SO ME TIR—RA D BBEMAT (40~50 Klux) THKMIEDOHD
AR EEI 18.5°~33,5°C DRITAEMNE L, AED 1Tk - TH 20°~33°C ORI BT 1
IR OEIGFH T MO JeaR iR LA L B EhT L1 BEOREMRK (Qu) ZRTH, &
BEDS 84°C %A 5 & AR ETE2RTHEAMNEL, 0°CRPULETRFLILT TS, £
Caapman U [C KIS ESHREO BHE T 1 IEBO CO WINED S A 5 & 18~40°C OIEAK
D Qu B EAELITH S,

R Curtis, O.F. 52 [KENIE WA WA YT 26°C LUk £33 & “Time factor” 28
BEBRLTLBE0D, BB KICHET (A) EBRD Campbell Early T6 B D EBH IR
2GR 88°C OERICX D I NA L, ZDHD 44 23°CITiE->Td, FiD2EME SR
6 EEOEH BN T, RLED 236.4ng LEMHCHAD LT3, 33°C TH&IE 62 KLux N4
DN EZFF 26 H 12 B ZRLED 127. 1ng LEIHCET LTV A EZLA LI FioE
DA EBER LCHEOBRIC DOV THEER LR, 23°C Tl 50 KLux T d ML TH
1208, 83°C Tt 40 KLux T, 38°C Tk 10 KLux THFIT 3 &, F 72 35°C Ti320 KLux
THMU 40 BLU 80 KLux &5 5 ERAEBED THIll S Nfc LG LT BHIE BT 35
RERBOSERDILE, RO EER, RIEBIOHR+RIBEIC L >TIR SZ “Solari-
zation (Light inactivation)”® M3 Compbell Early THlbic & BB &h 5:%3\7!’)7115. AERT
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D6 AhOEFRR = —VRETO 5 AOZNIKEET 200, COEOD 33°C LI LOERIE
FARIKKUTET A EBBOEL DAL LA ENS S EELEETHS. AERO 28°C
BRSO BEBNDOEEIGENBETH 0T, BALLOERMIC X » TERED 20 3HIH
DOHFEICEBENI D5 4 FORBHEREOERDBEBEND TN S D b,

Campbell Early WCONWTIHHETL (A) EHMT6H 8 12, 27 B8XU 30 HiC, &7 Neo Muscat
& Muscat Boiley-A DV TIREI (B) EET6 A 15, IBEHBLTTHIL 2 HICRIELLD
DTHE0P0, KAREOE—AERMICH? 6 BEOAKRD BREGHT TOZRMIC DN TD
R ORGBEOERAREILE T 2 Lutiska LBbha, chicksEas b rrras’,
28° B XU 33°C RO AL T ONEREED LEIL Compball Early Tl 100: 75: 53, Neo Muscat
Tid 100: 65: 46 TH 5D Muscal Bailey-A T 100: 110: 89 TIREICd 2 KILHHI 2 &
FEELLBR->T 3, #HESI MRHICEBPDO NS 3 RIED HEE & FHRIER (0 BARE)
EDOBRICBOTHI 2 TR 25°~35°C §%1C 25°~30°C ORI T2 D FED EMHE LD, Muscat
Bailey-4 T 25°~35°C DRITHEDEDOZELNSDE, ZThk b REOED 5 bONH
B30T, CNEB2ODORMTEELAIDEME L, chds, FIB) ZRTBN2XI K
CORMICHEEESSE0 Lo LBMTZ2DTRD S E0OH,

%H%mi(MWMUHMyKomfaﬂKﬁmot%m%sﬂmﬁbﬂbt%oféémb
6 RICEENESHRE OB IR AT - TH B, %36 AOFARKORLE580.3ng % 100

Table 6. Comparison of the Effects 2,:?5 €8 AOTNOUMI B LB T & B

of Temperature in June and August 5B OEESRIC XNIT LR T H 5, 23°C KTiEFA

(Campbell Early). . BRO Y 100: 57 TH B DI 33°C KT 100: 94

Plot VC%% Ci’ba:h“tk;'f‘iﬁb?‘%é:GE%CZ‘bbLZ)F
N Out-door | 28°C | 83°C AR :23°C X : 33°C RO RLED WHkAS 100: 145:
Jun 580.3%| 8471 a0.64% 17 CHBHDIC8FDZ NI 100: 121: 107 TH3

e ot 0y -
(100) (100) (100) z)) b, 8E bcj»oab\-t% 2300 [ZZ;)S 3300 Eckb %!ﬂ,‘
395.7"¢| 480.5™| 4280 WTHBC LICHEMNINAZDRER 6 BOBA

August 68 5 9
(88) | O | D ypgs. chiconTiREE 500 b LR
J 100 145 77 = NOTue - = 0o
August 100 121 oy bHBLEROHBMRy FR&EWUAKE 33°C &
DHEPEFBOEREL >TSS Curts, O.F
June 68 100 53 59y g R o N
August 82 100 88 52 O &S KBEEOMEBO b 23°C O

BTCBNTHRAREBERSICHET 2 C &hH
Klihotl LILLZEDOTREBOLEEDI, F/ 33°C KTFAK XD b Mt tehs
BE-RCEERFARL O BIERMBENC SICHRTIELH2THEAD, LA LDEE
AoBFBBRMEHC &, EFHY, 154 ERIOSKLUORAERZENPEALTHEDTS
HDF —F DTN BNBER ST 2 LREREEDN 3.

WL 13 1962487 530, 3LTHHCAHOHEI S XOHEIVER EA L B15 UIRARIC X B3
Fei % T Campbell Borly ICDWT ZREFTE - TH 7T RORELE. T8 HBHEOF
HICENWTEFAR : 15 %MK : 26%HIR : 40 %MK OFLE® ¥iE 100: 119 104: 64
TH5, AIBO &L HICABDERICEN TR S KO LD 100: 120: 117 LB 0G99 AT
TS - L BIVRBROBAF AKX : 0B8R ORBELIEAS 100: 71 L3 s fcc EBREERL
WHRIBDBICENUKD, LK LBRE UENVERICB DT Muscat of Alezandric TORF:D I
¥id 100:52 TH B &S KRB SNTORTRERIZ S % O ICEET S,

CEOOE ME OEPRRBERDICRE L, BRREBIOGIOEETEERRERCTRES N
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AR, b Y Table 7. Effect of Artificial Shading on the Apparent
Enad (EEE. Photosynthesis (1962). (Campbell Eorly).
ViLoiuy, A B, Apparent Photosynthate
1944) ar¥, 7 -
Plot July 30. July 31, mean
JrNT T TY Relative | Relative
#4 ([l : THOMSS, mg/m2/hr. | mg/m?/hr. | mg/m?/hr. Value Value
M. D. &, 1937, 1950) Out-door 568.9 487.8 528.0 100 85
‘ &
w134 HE D50~ 15 % Shade 605.8 634.4 602.1 119 100
60 %BTH D] &3k 25 % Shade** 585.2 515.7 550.4 104 89
© ° w0 40 % Shade¥** 385.2 339.7 337.7 64 54
NTN S, BHLHM :
Weather Fine Closudy with
e ki 4 FEEGR catter

Note: Shading with Cheese Clothes, *= Kuremona. # 100,
#¥= Kuremona. # 600, ¥**= Kuremona. # 314.

DOFIFIEERR 0.5
cal THY, F28
FAERETREENERO . 20 Mo Kl <13, £BRBICH U SfMYER 0.5~0.8 cal DR
KHaENS, bisalc, HAOW IMBEDOEOHLEZ 1.2~1.5 cal. em?/min. T, BEICLT
100~120 KTux <HWNTH B BT B 0BHEE S OBEXKE OREL 60~70 KLux TH - 7z,

L3I HeskerH, J.D. 59 i3 b —E w2y O 1#E BRREIC TN BhEic AhTHl
EUTHER, AEDOEIREN I EOBEPORETHS 10,000 f.c. (1f c =10,764 Lux) Td
ST LIS o fe, SORAKLY BHER, BB XOSEET LT | FEEDEEI8HIK
DT D Neb Assimiration Rate (Mi{LE) #HAELIECAIYERIY, LYY, H+Y
FED3EDOAIF 1.0~1.4cal/em?/min, TIREFILISNWAS, ¥ F 7Y, £33, vy F7ax
—~12& 10 72 #9 0.5 cal/em?/min, THETFIL TN B & LA 4 1,

AOWEPITIE Muscat of Alexandria & Neo Muscat DT RFED HISEE ICEMIIEMBE D,
T choEEHIER 5 RBOMEEICBOBOBED S 2 ¢ MM L, &I Muscat
of Alezandria 1315% % 721325 BOBWHIC & - THRLEMRBD T B DIC, Compbell Barly Tl
15% 1305, 25%DERICE > TIZAF AR (BFXK) X0 bELENEARL, 0%k
o TEMLELSIRE U,

4 5O ORI S KEMFIT B 5 Compbell Early O T B LD ARARAE 100 &
T3 ENERICY 3 8 A LHAD Z2NRBIRE0BLUTTHD, PrIBRHEOERE LTiE
EHUKALISHC & KR 38°C DIFTEEL 40°C ICE TH T B LI BEEN B 5. T HEHD ¥
B BB ER B UL EC L BHOEBERONTBD, chbORRIKKIDEBSW o
W3 A MUBRBED Campbell Early O 10a L1 IREIL 1, 074~1, 67287 iIC 3 &g, 1D
HEEE RFED 10a M O WHEINED 5 5 Compbell Early & Muscat Baily-A D %% 2500 K
LTS, S50 ZEMEIELYE D 10a XD INELET Eh D Compbell Eorly DI
miRTEE (BXE) % 2.5~3.0 BEICROCEBERTHE LEHLTWVS, ARk Xk-T
Campbell Eorly Y ERICHELSC ENHH LD, ChiZBER JEEHS 6 B — ol
WU EHC X500 THB00, SHICHTMOKEBICHUTHMETRETH-T, FALE
SAEkI, T.10 DIF R XIBTMENRTITHDOLERETHS,

HEAOBEELS—~ERE U TRARBOBEND 5. 2 CAERORRZAFEAR DR {LEIC
DNTOF—2 (B8 E) FHIKRET 5, KBRICHZWL Campbell Early O IATRAEDR
R X WEHEORBEL—HKLTEBD, TLBZREDO6H : 9B TADS N8 Hha ::
9 A THORASREOHBBBD T I LTS, FhBBNIcE Y 204k ED0 BfEEER
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b —HLTWE, B Table 8. Comparison of Photosynthetic Rate between
WH 3RED > B Camp- Five Varieties.
bell Early {3#d 410 . June | Aug. Early | Aug. Midd. | Nov. Midd and
HOEREZHLTOBE T T 1 | D) | el | Late (xp. ID)
&S B, Caompbell 580.3 395.7 471.9 318.4
100 68 81 55
Early: Neo Mnscat: Muscat Gam%b:ﬂy (100) (68 ElOO% E67 .21
of Alexandria: Gros Colman (1200 thaoop g17070)1) .
100: 63 ‘&m %. Muscat of Neo Muscab &7 o (760
Alezandrie Z D THE . ) [591]
BRHEDS B RO T & B i 463.3 260.0
X M t ' (100 - 56
B, ChIKRKL T, Neo usﬁ:iley-A : (?80)>) ( 82)))
Muscat & JeA R HE 13 & . [esl
BIHEERBDTRTH S Mot of 6?8()1 41628.2
25, BOEEBINRD, Aloxandsia ) (1129)
IR TR D D& L100]
BRBTEIMELEREE 259.0
- Gros Colman {(81)
DEIREBLITRNETH [63

3, EEFEDORDSZRZ Gros
Colman I Muscat of Alezandria XD HIED I LWV ENH D, ORISR LMEE LD
B BN TR ERE S >TH B LB DN 3, :

1 2

1. Campbell Early, Neo Muscat, Muscat Bailey-A, Muscat of Alezandria, Gros Colman 15 &
5 RIEOMMEA D bDICDNT, 1964EICT 4 b b a Yy F RSP EE- Il EE R, B
ROGHEHTT, BEBIUERSCAREIC BXE IEBE OO THIE Uiz, JeARkEER
9~15 I DFR D 1 RESEY, EWER 1 of Mo b OFHBEIME TR UL,

2. 6 HD Campbell Boarly 20V TOET (A) ERiCBWVWTas bravicks 23°C RO
e opkfea 100 & Li-F4 K 23°CX: 28°C{X: 33°C RDOH$!%68: 100: 75: 53 Th - T,
23°C KOIABEESE ST, 23°C X T 6 KffEbd o 2 15[ < 51 88°C OB &18 - 1ol
&, F1ld 33°C RO i EPIAICEARIEDIET L,

3. k6 BTl B I(B) ERICINIEFAK: 23°C X: 28°C K: 33°C Kot
ABHeD I 12 Neo Muscat 1€ DWW T 51: 100: 64: 46 TH D, Muscat Baily-A W DN TiE
91: 100: 110: 89 THBH, LE3HEEH Neo Muscat D3 YeSRICDNT HbKBEE Fivc &4
oL THB, Muscat Bailey-A [ZMOHD EIC L » TR e RIBART D, &f& LT
BEIST 2EGEDEBENE S TH S,

4. 8 A LA Compbell Early THI (A) FERERMKE BLERE TE- L AFRAK:
23°C [X: 33°C RO FARKEEDEIL 82: 100: 88 Th-»T, MEIKBNTD 23°C Xhsfifil
THBEDBAHDONS, {BHL 6 H ORI Ih_T 23°C XDF#ts4 550, o &igon
TRERMEISER OERCH > TH BB XA C EB—EHETHS EHEEI NS, FMicK
LT 33°C [X: 83°C--16%IaK DYeARHem ki 100: 89 T 3.
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5. 8 SERINC X BUIEE RV BRI BT FHR: I5BIHK: 258
X DIABRRED BT Compbell Early 20T 100 : 120: 117 T LAREOHISEHM T
BEILERFARLO S ERBBENC LICLBZ EbELONSB, CHICK U Muscat of Ales-
andrie T3 3 KOLHEA 100: 71: 41 TH 205 OFOWIEE BB CT/NTH 3.

1962 IC IR IS EBR AT o e LT AFHK . 15 %MK : 25 %K : 0% WK 0N
BREED A3 100 : 119: 104: 64 TH - 7=,

6. 9 HPTFIRFTIE » o 88 IV BT X hid Campbell Early DWW TR FEHR: 40 % W%
KOYAAED WEIZ 100: 71 TH 3, RO LIKIT Neo Muscat 100: 98, Muscat
Bailey-A 100 : 86, Muscat of Alexandria 100 : 52, Gros Colman Tld 100: 54 TH - 1z,

7. 5 REOFAKOHRERIEICONTEN D OBHINHERE B LRI BT 525 RGO
BTSN T —~EDEABED OB, 9B ORRBIEOIARED KT Muscat of Alevandria
100 : Campbell Early T7: Muscat Bailey-A 3 X Gros Colman 63: Neo Muscat 59 T % 5, i
213 Muscat of Alezandria 3 KO Neo Muscat (37 DS E ALIERICKHT AMHEE EDH
T BN TR OEEMZR LT 3,

51 B X

1) OmapmaN, H. W. & Loowmis, W.W. (1953): Plant Physiol. 28 (4): 703~716.

2) OurTis, O. F. & OLARK, D. &. (1950): An Introduction to Plant Physiology. McGrow-Hill co.,
New York.

3) FHEM - IR - EHEA (1957): BIERE. 26 (1): 49~50.

4 IR - IR - EHEA (1958): HIEE. 27 (2): 301~302.

5) HeESKETH, J.D. & MUSGRAVE, R.B. (1962): Crop Science. 2: 311~315,

5) HESKETH, J.D. & MUSGRAVE, R.B. (1962): Crop Science. 2: 311~315,

6) HESKETH, J.D. & MUSGRAVE, R.B. (1963): Crop Science, 3: 107~110.

N A% R (1962): FXEER, 20: 37~50,

8) A% H MR (1962): FRMEEIR, 19: 37~48.

9 A% H - REERE - HEEZ (1962): FXBEPARIERL.

10) A% H (1964): HBFEHAK, 19 (9): 1~5.

11) AEH - MEER CRER

12) Btk (1959) : MWiAgiRiEAE. P 217 MIAME. WR

13) HEEE (1961): JAEW#H. D. No.9. Pp.1~170.

14) FHISYEE « IBENE—ER - PREE - A% 5 (1964): FABEER, 23: 13~22.

15) SAEkI, T. (1960): Bot. Mag. 73: 55~63. Tokyo.

16) MOFE (1958) . {Eip:HE%E, p. 269, FREE, HUR,

17) TBRESE (1958) : Wik, #8 IR, p-11. IRER, JUR.

18) YaMmaDa, N., MuraTA, Y., Osapa, A. & Ivanca, J. (1955): Proc. Orop Soi. Soc. Jap. 23: 214~
222,



