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Effect of Night Temperature during a Blooming Period on Fruit Set
and Berry Growth in Muscat of Alexandria Grapes

Kazuo SHiMAMURA and Goro OXKAMOTO
(Laboratory of Pomology)

In a trial of biannual harvesting in Muscat of Alexandria grapes under controlled
greenhouse conditions, much smaller clusters and berries occurred in the second crop,
which bloomed on early September, as compared to the first one.

In order to investigate the effects of high temperature condition during a blooming
period on the fruit set and berry growth, 3-years-old Muscat of Alexandria grape
vines were kept at 30, 25, 20 and 15°C at night (6 p.m. to 9 a.m.), and at 30°C in
daytime for 10 days after blooming.

1) More berries set at 30°C of night temperature than 25, 20 and 15°C, but
about half of them did not grow any further because of seed abortion. About 20%
small seedless berries occurred even at 25°C of night temperature.

2) Berry growth was much promoted at higher night temperatures for the first
16 days after blooming, but slowed down thereafter, so that berry weight and lon-
gitudinal diameter at 41 days after blooming were greatest at 15°C, followed by 20,
25 and 30°C respectively. This relationship continued until harvest, and vines treated
at 30 and 25°C produced small and round shaped berries containing more soluble
solids than those at 20 or 15°C.

3) Cell divisions both in inner and outer walls were promoted at 30 and 25°C than
20 and 15°C only for the first 6 days of treatment, but since then, this trend was
diminished. Consequently, cell number to the longitudinal direction both in inner
and outer walls were significantly less in the berries treated at 30°C than in those
of lower three temperature conditions.

4) Cell size was greater in the berries treated at 30 and 25°C of night temperatures
until 16 days after blooming, but thereafter longitudinal cell enlargement was much
restricted in those berries, especially in inner wall which occupies the most part of
the pericarp. Reversely, cell size in the berries treated at 15°C became greatest 41
days after blooming, followed by 20, 30 and 25°C.

5) From this experiment, it was concluded that the blooming period of the second
crop should be brought to the middle of September or later to prevent from the seed
abortion after fruit set and the retardation of cell enlargement, which tend to occur
under high temperature condition as in August or early September.

* FRAMER SO E T IR R OB E T /e,



18 E N M E-B K A B

#®

T - BN, 1973 FICMILRZERELEND 7 RBENTRIEPO KMNRT FU,
Muscat of Alexandria (Vitis vinifera L.) 2%, 13 TE»LERMEEEDTCTAL
AICREZRHEL, TORN1I Xy ARICHHZIO R LU TASE (K3f) 2HFIE, Z02EK
FieRE L HEAREI YL TEED 1 APaIE, WhY 3 THEREET 7. 202
IFEORERZ—HEE L ORT, REOHKD BLL, BRIUBEEOZL, FEREE
REWREE - T, —FTH, 1RELOREENDILL, BB, MEdo
7.

IRBY, RIESP 23T - BTEAR R OEERED LIBORNORBIC JZTEEIC DL
TOWEMELENS, FORRO—E LT, “HFREQHERNS 9 A Eaicdiz0, #
FZAENDORE, LERSED 2o TRITVIEEZ LK.

AEBE, “HEEREOHEHOFELKRLE L, BERXEOANLEETSniL, LY
DOERSM & Muscat of Alexandria DREREB JCBREORE LOBRICONT, BHITH
BAEHZENCHE LD TH 3.

)

R S - -3

I74 T, WLBED TS5 AF v 78 avyF+IC 2 KT DiEZ /- 344 Muscat of Alexan-
dria Z#EE L, SBEERCHFHE2AREERIET O >2RESYE, HELIEENCHEREB LT
BB OES AR L, ERRER L TED VEER 400 Fics A 2 TERICHE L.
BEEOEEEE (5 B27~308) i€, YAMELFONEDNEBICZDS T~ %
o, ETHHRIF—Ya v L, COE»S 108, B (Fk6B~Fr 98 I 30,
25, 20, 15CO7 74 F P YERNIC4LEEKT AN, BERAEEZCOENICB T,
BAEE (BREMFEER), 3H#%, 6 Hi% (JLE30, 25°CREERT), 10B8% (m20, 15CK
BT, BEMFEKT), 16H%, 25H%, 4181, 20— DD HHhE 20K T >%
BRPOED, £ERE, BELREZAELTLS FAARTEEL, EEEEORREED
BEHE L, 7205, HEHY
HBOI0HBETOF Y FNiE/e

774 YOFBRICEDREEDRE 1rpnereree
WIR AR L, BET s v v e direction
VARSI —vTRELT, B

Epidermis
Hypodermis l

Outer wall [ Pericarp
Inner wall '

B OB RS S & BN 58 | Seed
3Mico %, RATZEHONES A Perigheral
FUNBEOE S, EHEFRE XU , N strand
BEFEOMIE, bo& bW LOngifuai; ‘ i
D5 EIc >N T ORERE, BE direction

EZRE L (Figs 1881). 108,
ey W OMREL, REORE

“Fig. 1. Schematic diagram for estimated cell size and

HAED 1 ~2mm OEHICDL cell number both in inner and outer walls of pericarp.
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Table 1. Berry set and seed abortion affected by night temperature for 10 days after blooming

Night temp. Number of Number of Set Number of berries
treated florets set berries® percent without seed**
30 © 385.5 110.2 28,67 54.3
25 396.3 84.4 21.3 16.8
20 400.8 93.8 23.4 3.2
15 396.5 94.3 23.8 4.5

# Estimated at 25 days after bloomig. #* Estimated at 41 days after blooming.
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Table 2. The growth of berry affected by night temperature for 10 days after blooming

Days after blooming™*

Night temp.
- treated 6 10 6 25 4 103%*
) Fresh weight

30 C 33. 7708 193.0™8 401.5™€ 0.93% 2.55% 3.35%
25 15.9 90. 3 329.2 1.10 2.75 5.95
20 10.3 58. 4 213.0 115 2.80 6.74
15 8.7 22.2 121.0 1.02 3.08 7.33
. Diameter (longi. X trans.) (mm)
30 € 3.4X2.4  8.3%6.7 10.5%9.1  12.3%11.6  17.2x16.4  19.8x18.4
25 2.9%2.2  6.0%4.4 9.9X7.9 13.9X11.3  18.0X16.7  22.3X20.5
20 27X1.9  5.7x41 8.8X7.2 14.2X11.6 19.1X16.3 23.9x2L0
15 2.5X1.7 4.0%3.1 7.1x5.9  13.8X11.5 19.4x17.3  25.0%x2L.3

% The fresh weight and diameter (longi.Xtrans.) of ovary at blooming were 0.287 mg and
2.0X1.2 mm respeqtively. #4 All the fruits clusters were harvested.
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Table 3. Increase in cell number affected by night temperature for 10 days after blooming

Days after blooming

Night temp.
treated 0 6 10 16 % i

. Inner wall (Jongi. X trams.)

30 ¢ 38x4.8 80x10.2 82x11 89x14 88X 14 88%13

25 ” 90X 7.8 92x12 102x14 11613 115x14

20 ” 87X 6.3 10012 98x15 105%13 115X14

15 ” 77X 6.2 10410 103x14 104X13 106X15
. Quter wall (longi. X trans.)

30 c 48X4.2 192X 8.1 247X 9 288x10 320X 9 316X 9

25 ” 181X 7.9 254x11 253%10 319%X10 333X 8

20 ” 159% 7.2 260%x11 249% 10 378x 9 347X 9

15 ” 120x 7.3 226x11 240X 10 352X 8 347X 10
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Table 4. Increase in cell size affected by night temperature for 10 days after blooming

Days after blooming

Night temp.
treated 0 6 10 16 25 41
. Inner wall (longi. X trans., 4)
30 © 9813 42%25 98x114 148202 224 %424 288X 672
%5 ” 4448 85X 72 124X 240 298348 20X 512 -
20 p 28%30 76 52 108X 176 275402 320X676
15 " 28X 26 aax 4 88% 136 102224 336X 7D
. QOuter wall (longi. X trans., #)
30 € 29x18 24X 23 5240 72X 42 8068 87X 120
%5 ” %% 24 48%40 68X 72x45 92100
20 ” 21X 26 44%36 5245 84X 43 120% 68
15 " 24X 20 26X 28 49x32 60X 44 140% 84
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