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Effect of Root Temperature on the Budbreak and the Shoot Growth of
Potted Vines of Muscat of Alexandria Heated from December
and from February

Naohiro KUBoTA, Tsuyoshi KIMURA and Kazuo SHIMAMURA
(Laboratoly of Pomology)

In order to study the relationship between the development of grapevines and root
temperature conditions, two years old potted vines of Muscat of Alexandria (root-
stock : H. F. ) were controlled under six different root temperatures (10, 15, 20, 25,
30 and 35°C from December 9, 1974 and 15, 18, 20, 25, 30 and 33°C from Febru-
ary 2, 1976) in the glasshouse maintained at more than 17°C. The effects of root
temperature on the budbreak and the growth of shoots were investigated.

1) When the root temperature was controlied at more than 15°C, the bleeding
occurred just after the treatments began both in the vines heated from December and
in those from February. The duration of bleeding, however, was longer in the vines
heated from December, in which the bleeding continued for 14 days or more in 20,
25 and 30°C plots, than in those from February, in which the duration of bleeding
was 4 — 7 days in all plots.

2) The number of days needed to budbreak in the heated vines from December was
within the range of 35—45 days, although it was shortened as a root temperature
rised, but such a trend was not observed in the case of the vines heated from
February, in which the budbreak occurred 1720 days after heating in all plots. In the
vines heated from December, percentage of sprouted buds of all the buds on the cane
were higher in 25°C and 30°C plots, since the buds on the basal part of the cane
sprouted more in these plots than in 10°C and 15°C plots. In the case of the vines
heated from February, on the other hand, the difference among plots was small.
Furthermore, the period from the beginning to the end of budbreak in the vines heated
from December was shorter in 25°C and 30°C plots than in 10°C and 15°C plots.

3) Both in the vines heated from December and in those from February, the growth
of the shoots after sprouting was more vigorous in the plots of 20, 25and 30°C than
in those of 10, 15, 33 and 35°C. Development of the flower cluster was higher in
these plots where the shoots also grew vigorously.

4) From these results, it is considered that the effect of root temperature on the
budbreak of Muscat of Alexandria vines is modified by the time of heating, for
instance, in the vines heated from December the root temperature took a striking effect,
but not in those heated from February. On the other hand, the shoot growth after
sprouting was influenced remarkably by root temperature, regardless of the starting
time of heating. '
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Fig, 1 Cross section of the water bath for Controlling root temperature,
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D1z CDFE» b2 Fig, 1CRUHEBI v e —AEBECKHEORE @4y Xx3aX 4%
B 1 B0X60X50cm) Tt v PLTZDB, 19744E12H 9 H (128 & 19764F2H 2 H
(2 Bsd) »5, £E21T°CUECRS12H 22BN T, FKEOKBe—5—8 7~
S5 — TR LT, HTHWELE 22BN TIZ10, 15, 20, 25, 30w L8 35°C, 2 M
1315, 18, 20, 25, 0% kor33°C 0 6 BE A Lr (R 4B . SAEIERE 2 E

S 15mm QOEEIR GEiEAF 7~ i) TEV, BHOKE DR OEEL b NTKED
BN L B ED~DBER LIRS 1T DIe Uis, KEE %f@mm@iﬂumwcm
, HFMHERXE 3 IZITHTFRECHEETE .

MEBRBRIE TV —F 4 v B O 2R ﬁmmﬁm,uﬁkﬂfu%%% T&hs 5250
M, 2 AMEcERUBRXORER» SI2AMRFEF LT TOFER2HELT, #HE,
BN X OTEER2EE LY. 2081, 12ANECREEERCEETD IWIFEE 24K,
HEIREOIVIO1IECHEREL, UWHERTHOIHS B CEERPHEFEL:. b,
2 BULTET 3 AVE 2L LT, TERORER JOBTE, MRICOWTHEL Y, ARTE
HEE LIz,

¥, WEBERTPOSNORS, BERS JCFEEREZZNEN, 120 T334 2°C,
17.2°C 5 1 0°21. 2°C, 2 BALEGiE35.5°C, 16.9°C & £ 822.8°C Th - iz,

b F

TY~F o3, 12AMETIRISCCHEOWTNOX S REERE I HE» 5B D,
10~17HEE R, & <20, 25, 30°COERRTEL -2, 10°CRTIEEL &56118h o
72, 2HAHEGRAXE S MBEHEMAE S UOREEM»BBT D, 4~ TNz, FKFEH
EHR(EUERTHE LU 4 BED 5 6 3EFRUESHEFTI2ORELVICER) 12 A4
WERHEPENEEERE SN, 10°CXM45.3 B L T735°C £30°C DMX TiX35.3 A
Th-12, VWoiTH, 2ANBTCORFREHEIVINORXII~20HOM T, LHXRY
TOELUWHEIZAONZ -7z (Tablel),

Table 1 Effect of root temperature on the time of bleeding and budbreak of
Muscat of Alexandria vines

Treatment from December 9% Treatment from February 2%

Root temp.** Date of begining®** No, of days**** Root temp,** Date of begining®** No,of days**¥*#

(C°) and end of bleeding to budbreak &) and end of bleeding to budbreak
10 ek 45.3 15 Feb, 3—Feb, 9 20
i5 Dec, 11—Dec, 20 40.0 18 3— 6 18
20 11— 27 39.7 20 2— 6 18
25 11— 26 37.7 25 2— 5 18
30 11— 24 35.3 30 2— 5 17
35 i1— 20 35.3 33 2 5 19

* The upper part of vines.were heated to maintain 17°C in minimum,

** Root temperature was controlled from the same day heated on the upper part of the vines,
*#% Date when 3 or 4 vines had begun or ended the bleeding, Each plot contained 4 vines,
#=##% No_ of the days between the start of treatment and the day when 3 or 4 vines had sprouted,

##%%% Not bleeded,
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Fig. 2 Effect of root temperatre on the budbreak of Muscat of Alexandria vines,
In the treatment from February, each of 4 vines in a plot had 5 buds,
and each of 4 vines had 7 buds in the treatment from December,

Fig. 2 3 &R O SN ALZEE L2 M3 @ 282 =4 fifAx 73F, 2 B - 203 =
4 X 53 NI ARFEOHE, TobLEEERORIEN LB E2RULIOTH 3.
2 HiLIE i, 15°CXOFEIFEFENT0X TS - & 3 E <L, 18°C, 30°C, 33°C &K TIE 50
% &N D& 5 T8, MERXH coRBAERRED skt 1z, BFOZ S0
(HBXTORERE A SKT 2 TONE) LHEKBETOMEBZALNT, WITNILORK
b, FEFBED SRL0E THIERK T U, o125, LA NI TIRRFEIRT KT TR O ZE
BEDTKRE L, FIERIZBCEXHETBETE - & dFL, 2 T30°CX (71.4%) , 20°C
X (60.1%) O3 <h, EHED 10°C, 15°COMR TIZ 035 EHE UL L -12.
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72, FEHFROFN25°C, 30°C OMX TRFFEIA» L 108 TIRIFHRFERKTL, FEz
BNREETH 51295, 10°C, 15°COMXTERFBNZHERR L 12, 3, 10°C,
15°C, 35°COEXTIZ2 A3 BUBE DFMIRFEIEL L, KREWIZHELoH - 72,

AR T 2 MBXETO L0 & 5 2FFEROBN 2, FHEOREM (3 - & 33
B 1HiE UTHEMRD 7THZT) OFCONTHIO» Table2 Th 5, LHERBITD6, 7

Table 2 The number of sprouted buds on each position of the node
on the cane in the treatment from December*

Root . Position of buds on the cane**
temp,

(°C) 1 2 3 4 5 6 7 Total
10 0 0 1 1 1 4 4 11
15 0 0 1 2 13 4 11
20 1 2 0 4 2 4 4 17
25 2 3 2 4 2 4 4 21
30 2 2 2 3 3 4 4 20
35 1 2 3 1 2 3 4 16

* Measured on February 3 (just before disbudding) .
** Values represent the total number of 4 vines,

HOHEROFNOMERK TS L FEHLIH, k)3 FTHEOFCIIBEOENC X D
FULEizoi, $Tabb, BEHFEEOEN25C, 30°COMHK T OWIOEDR L FKIE
Uiedd, FEEFRDENICCCREIS CR TR N SENTORENZELLED, & IER
1, 2HiOIFEAELIHEF Loz,
Table 3 Effect of root temperature on the total number of shoots, leaves and
flowe; clusters, and the total shoot length*

Treatment from Deéémber.s Treatment from February 2

Root Date of No,of Shoot No.of - Root Dateof No,of Shoot No, of No, of
temp., measur- shoots length leaves temp. . measur-. shoots length leaves flower

(°C) .ing (cm) (°C) ing - {cm) clusters
10 Feb,3 1.3 4.5 4.3 15 Mar.5 1.5 3.8 45 1.8
15  Jan.20 1.0 7.4 5.3 18 2 1.3 50 53 1.5
20 29 3.0 15.0 10.3 20 4 1.3 81 5.0 1.5
25 27 3.5 15.0 13.5 25 3 1.5 7.8 53 1.8
30 24 2.3 13.3 7.8 30 i 1.8 10,8 7.3 2.3
35 24 0.5 1.8 1.8 33 1 1.0 50 43 1.0

* Measured on 12 days after sprouting in each plot,
Values represent the total number or length per vine,

Table 3%, 12AMIE 2 BEICH T 3 ZUEXOFRFH» 5 12BHO 14 HOEF
REEZHEE LI 3O TH D, MNETIE, LB FOMMELRS (120BTIX7
3, 2HMETIRSE) i H-T, LT, 2 A0 bRTI2HUED T
HIEDHEIRINL 5 THAH, ERAELUTRIELAFALTH-1. T2b5, 20°C,

25°C, 30°COHXTRINUTH BV IIUEORERITL 5T, BFHEENT N, B
BEEH I B ot0, F1, 2ANETE, EBEEIRCETE 3T -T2
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12T 1T 250 SEID 14 ) OEFRES Table 4 KR LTz, 2%, LOSHER
Table3 Li2Exx b, WTFNOUEXEIEULH (2A3H) c@lELLIOTHS. 20°C,
Table 4 Effect of root temperature on the total number of shoots, leaves and

flower clusters, and the total length of shoot and flower cluster in the
treatment from December®

Root temp, No, of Shoot No, of No, of flower Flower cluster
(&%) shoots length (cm) leaves clusters length (cm)
10 1.3 4.5 4.3 2.0 1.3
15 1.8 13.3 9.3 2.5 2.8
20 3.8 29.4 18.5 3.8 5.4
25 4.5 39.5 25.5 5.5 5.9
30 5.0 53.5 27.0 7.6 9.3
33 2.3 13.5 9.8 3.5 1.6

* Measured on February 3 (just before disbudding).
Values represent the total number or length per vine,

25°C, 30°COERXRTRBHMEIZ 0cm 3 LRI n ke, BEER, BIEEHIZ L,
ERIICCRTOEFNT NI, 1n-iE 5, 10°C, 15°C, 3B CoOFXTRBEFHERR
1Bemd UL R INET T, BRBEN, BIEEHIDLEL, L{RICCRTEEFELLIFS .
7, EEERDWTIE, s 20 RBFRTOIEL 23 AEL, BEREFELAESELEL
ADOMHHIEFEETIDETNANAREEERED & OMA LN, FHOEENTS
N7:20°C, 25°C, 0°COFXTRHEHOFAEETLRETTH - 1.
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Fig. 3 . Effect of root temperature on the shoot growth after disbudding
(Two shoots were allowed to grow on each vine),
Treatment was started on December 9,
A A 10°C A—4A 25°C
OO 15°C @—@ 30°C
CFeeees O 20°C B— ss5°C

12BN T Er S TCELUREFEOZ0EDERE (Fig. 3) &, 20°C, 25°C, 30°C
OEXTTLCHIH, ThODRTIERIELEFIE TS - & JHERTAEFT 2R L 12 30°C,
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