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Thermal Conditions and Growth of ‘Muscat of Alexandria’ Vines
Planted at Different Locations in Heated House

Naohiro Kusota, Akira Karavama and Kazuo SHimMaMURA
(Laboratory of Pomology)

This research was carried out to clarify the relationship between the low soil temperature
and the growth of vines under forced conditions. Budbreak, growth of shoots, flower clusters
and roots in 13-year-old ‘Muscat of Alexandria’ vines, planted at different locations, was in-
vestigated in the large glass house heated from middle January, and air and soil temperatures
of the house were also measured.

1. Soil temperature in the house so differed among the locations that it was 4~6°C and
2~3°C lower near side walls than at center of the house, at bursting and flowering stages,
respectively. Soil temperatures outdoors lowered to below 5°C until bursting stage, and then
it rose gradually towards flowering stage, though it was below 10°C even at that stage.
There was no significant differences of air temperature among the locations in the house
throughout the measured period. It was not observed that temperatures of vines grown near
side walls were lower than those grown at center of the house.

2. Some of roots spread out outdoors too, though the number of roots was smaller than in-
doors. Rooting occurred later in vines grown near side walls than at center of the house.
In the vines grown near side walls, it took more days for budbreak, and also it was less
uniform than the vines grown at center of the house. The growth of shoots and flower clus-
ters more delayed in the vines grown near side walls than in those grown at center of the
house, but the growth rate showed little difference among the planting locations. The same
trend was observed in the berry maturation.

3. These results suggest that the difference of growth among the vines heated from middle
January was caused by differences of soil temperature. However, it was considered that the
poor growth of shoots, flower clusters, etc. observed in the vines forced from December was
not only affected by low soil temperatures, but also by the degree of breaking of bud dor-
mancy.

® E

FILBDRETHE7FY ‘TAXAHy b 47 -TLEFLYFYT 2 12HDE) 2R
BREEA SHRT 3 &, BF, ¥FHER, BREFTLELORRFELRLT(, BELOks 2
MESEENTWE, ZOLIZEFAROERD 1 2L LT, BMEOM ESOBEE IR
ZENEBIIED NS, WTE B ORELAFZhIIEbLwianiz, LT
OB TEBIEEOARHEIE L3 2EME2L 505, AR IIESHOEZZ2S ‘<
AAy b FT - TLIFYY R BEECEHAROCET L RERUHEBEOEELHEEL,
a) B, MILEEHhRs




2 AGRHEEE - il R - BAFER

12 BIE CIEE, HECHBOEELZ LOTRAFEL VA, 12 AIED A 7 AENDM
BIE 2 BIEREINB LY BN L FRDTVS. & ZAN, ZOBEIIMEREZNOL
DAFRLE DD, BHEOEOSEELAELSEL -2 7 E 250, BEROKGIREUSEE
IZDVWTOREBEFVELEbN .

KL, RROATTAET bbb B 20225 ¥GbEnh03 ER O
KEHEA 5 ABICHWT, BEMBNREL S ‘vAHy b -7 - TLFHYFIT
DEFEHBEHLE LABEBBIIOVWTERREEL, ME7 F7BOEE MR & DB
BZERFLZLEDOTHA.

HEHRUTFE

LB SRR RIS EHE O <
AHy kAT TULFFYRYT
(13 F£4) HEETHE L . 1978 &
1 H 15 HOMER 4 » 5 BTERE TEA
$TFig 1. LRLAFI AEARY A B f X X X
S OB AEL 1T HEEEESE X
(& ESE 4037—ER &) TRE (B
X 120 cm) &3 (R & 30em) RBIE
L., 72, BRHEERBEIZ, &8
180 cm TOE THE & |EAEOEE (R
el EHMRBER SPI-5R) RUS
X 80, 120, 180 em TOIER OBHF
R M TERMESHERIMERERE
5t ER—2007 ) ZBEL /= X X X X X X

HERRMRE, 77 AENOZNEZ
NENS #FFIZDW TR IZEIE L,
HROREIRELFEE L~ BF, W
WEE, EERBLE2PFET S L L
LITHALRBIESNEL»S3RFET
SHEL, BEE, BERE, FHOKX Fig. 1. Outlines of glass house used for re-

x X B (BIFETRE) RUTEE search. Air (120 em height) and soil (30

oL A B = cm depth) temperatures were measured at
BEEEZWAELL I, AFILHA each position marked black dot. Cross

iz, Fig. 4. IZRL7H 7 AERRTE mark shows that fruiting ‘Muscat of
SOERBIZEWTHE, EE& 50cem Alexandria’ vines are planted.
DREEY, WEEZREL /-

33m

e~ 6m —>k3 5ok~ 6m —>3.5mAk— 6m —)

= xR

#5 2 BERNOME Fig. 1. DA (HIBEF V) ITHAT B, C(HRFY) TEHEBL, ®
FEIT 4~6°C, BATEERT 2~3°CDEN S 7=, BFRHIBM BT 2 &, SHHES
FRULAEZELH-T, EANMBEIZEAMBENEIINEL Lo 7. BIRIE, RFHE
TIH S CTHRL, 208HKBLICEELAY, BIEBETE 10°CLUTTh- 2. ERNOR
B, EIEMBIIEAETIELAERL, BNEE S 20~24°C THER L 2 (Fig. 2.).

BHAREORBEIL, BER, EROVWTHIIEVWTEHRFVOBTELEL, HAEFIO
ALFREODCTELP 7. ALCTREZIEILALRO SN 2. BFEE, BXR
ATREIIDRFTYDBTCELEL, CTEL-H, ERHETIEIBELE COMIZERESS



MBS T AEBIZHT 37 FOBOES L RERE 3

30¢
A
c L
/A 2 5 A
NS A AR . Air temp
LA A ~ \ﬁ:;.\\\ A
0l =T P
% C Y ZNe o Soil temp. {Indoors
o——o0—° A S s SN SRR—
e

Temperature (°C)
\ R
=P
!
|
o
\
\
\ \
°
i
?

/ i B Ormmmmmees OA """"" o~ a_Air temp.
10 Pt / .>“ }Outdoors
LT Soil temp.
b e P
/./ \o
© Y-y
\.\./ /

/
b

0(Jan.15) 20 40 60 80
Days after heating

Fig. 2. Changes in air and soil temperatures in the glass house heated from January
15. Refer to Fig. 1. for A, B, and C.
l:Bursting, T:Flowering.
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Fig. 3. Changes in vine temperature and light intensity in heated house in clear
(left) and cloudy (right) days. Refer to Fig. 1.
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Fig. 4. Root distribution in ‘Muscat of Alexandria’ vines grown in heated house.
Research was conducted at the locations marked black dot.

Table 1.

Rooting in ‘Muscat of Alexandria’ vines planted at different locations in
heated house

Location in Days after heating

house* 9 18 27
O *k -+ - - - - ++ + - +
B - - - - - -+ ++ + ++ +++ +++ F++ +++ +t++
C _____

+ - o+ 4+ o+ T e S T

* Refer to Fig. 1.
** Five positions were researched in each location.
— ~+++ ! None~much in the number of new roots.
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Fig. 5. Budbreak in ‘Muscat of Alexandria’ vines planted at different locations in
heated house. Refer to Fig. 1.
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Fig. 6. Shoot growth in ‘Muscat of Alexandria’ vines planted at different locations in
heated house. Arrows show the shoot pinching. Refer to Fig. 1.
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Fig. 7. Development of flower clusters in ‘Muscat of Alexandria’ vines planted at
different locations in heated house. Figures in parenthesis show the number
of secondary clusters just before trimming. Refer to Fig. 1.

Table 2. Cluster weight, weight and size of berry, and total soluble solids and
titratable acidity of the juice at harvesting®

Location in  Fruit cluster Berry weight Berry size (mm) Total soluble  Titratable
house™ weight (g) (g) Length  Width solids (*Brix)  acidity(%)
A 713.3 12.2 32.1 25.3 15.5 0.47
B 726.7 12.3 32.5 24.9 17.7- 0.44
C 883.3 13.1 33.7 25.6 17.5 0.43

* All fruit clusters were harvested on July 12.
** Refer to Fig. 1.
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