Japanese Society for Horticultural Science (JSHS)

E%%. (). Japan. Soc. Hort. Sci.) 72 (6) : 539~ 545. 2003.

IEYNE LT FUBREmEREOREMEE SOOI L NIEEHFE L ORMF

=

KBRAFALR SR e A B 5l 599 - 8531

IgE * - HRIRE R -

FFRILA - SEAiELE

Sl E T

The Relationship between the Origin of Secondary Shoots on the Primary Shoot on the Induction of Tendrils and
[nflorescenes, Signifying the End of the Transition Phase in V. ficifolia and Grape Vines.

Xiaoneng Zhuo, Shuji Shiozaki, Tsuneo Ogata and Shosaku Horiuchi

Graduate School of Agriculture and Biological Sciences, University of Osaka Prefecture, Sakai, Osaka 5998531

Summary

The origin of tendrils and inflorescenses on primry (main or trunk) and secondary (lateral) shoots in
relation to the transformation of V. ficifolia, and ‘Campbell Early’ and ‘Kyoho’ grapevines from their
juvenile through adult phases was studied. The effects of growth regulators on this transition were also
investigated. In V. ficifolia seedlings, the nodal position where the first tendril on the secondary shoots
formed depended on the origin of the branch on the main shoot. The tendrils and floral clusters
emerged at lower nodes with increasing nodal positions on the main shoot. On mature vines cut back
to a basal bud or on rooted, single-bud cuttings trained to the single stem derived from ‘Campbell
Early’ and ‘Kyoho’, the first tendrils differentiated at lower nodes than those on the mother vine.
Furthermore, the nodal position that formed the first tendril on cuttings taken from the juvenile part of
the mother stem tended to be higher than those obtained from the adult region. The nodal positions that
formed inflorescences on dehorned mature vines or cuttings were equal to or higher than those on the
mother plants. The percentage of cuttings that formed inflorescences generally increased with
increased nodal positions where the cuttings originated on the mother vines. The co-application of 6-
benzylaminopurine (BA), gibberellin Az (GA3) and BA + spermidine with a liquid fertilizer had no
influence on the rate of transformation from the juvenile to the adult stage in V. ficifolia seedlings.
However, treatment with BA during the transition phase hastened it. Treatment of young vines with 1-
aminocyclopropane - 1-carboxylic acid (ACC) delayed the transition to the adult phase, whereas that
with GAjz inhibited the formation of inflorescences on mature vines.

Key Words: BA treatments, cluster induction, developmental phase, grape seedling, tendril
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Fig. 1. Diagram of the relationship between the primary (main)
shoot and the position of the lateral shoots on the emer-

gence of the first tendrils on V. ficifolia seedlings.
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Fig. 2. The nodal position of the first tendril on the primary and
lateral shoots on V. ficifolia seedlings.
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Table 1. Shoot growth, nodal position of first tendril and inflorescence, percentage of flowering plants and number of flowers

per infloresence on seedlings and cuttings of ‘Campbell Early’.

. Shoot ) theight Numberof  odal - Nodalposition Height to % of No. of
Plant materials diameter position of of first flowering flowering
(mm) (cm) nodes first tendril ~ flowering node (cm) plant flowers
3-year-old seedling 7.6b" 243.7 56.4 12.3 17.9 72.4 95.8a 11.8
Cut back” 9.8a 169.5 46.2 4.4 18.2 65.8 80.6b 8.3
Cutting
1-5" 6.1a 146.8 28.6 42 26.6a 112.5 31.5¢ 4.2
6-10 5.5ab 147.6 27.9 35 24.3ab 123.6 36.2¢ 3.6
11-15 5.3ab 136.3 26.2 3.1 25.1a 98.6 50.3b 5.5
16-20 5.5ab 144.7 27.4 2.9 21.6b 108.1 76.5a 6.8
21-25 5.1b 130.0 26.0 2.9 22.5b 110.5 77.3a 6.6
26-30 5.4ab 1325 254 3.0 25.9a 116.4 62.8ab 4.8

* Different letters represent significant difference at P=0.05 by LSD test.
¥ 2-year-old seedlings cut back to node from the base.
* Nodal position from the base of mother plants which were severed from single cutting.

Table 2. Shoot growth, nodal position of first tendril and inflorescence, percentage of flowering plants and number of flowers

per infloresence on seedlings and cuttings of ‘Kyoho’.

. Shoot Plant height  Number of N.o.dal Nodal ppsﬂmn Helght.to % 0? No. of
Plant materials diameter position of of first flowering flowering -
(cm) nodes . . . flowers
(mm) first tendril flowering node (cm) plant
3-year- old seedling 8.4b" 184.6 64.3 12.2 21.7 107.8 62.3a 8.6
Cut back” 11.3a 215.1 48.8 6.0 20.8 90.4 42.5b 5.2
Cutting
-3 eSS O L
6-10 : . . ' 27.6¢ ' 12. "
>-5ab 1233 30.2 4.0 76a 102.8 12.dc 42
11-15 5.2bc 1276 313 36 26.8ab 98.4 25.4b 45
16-20 5.2bc 129.2 28.7 33 21.3b 92.6 16.8bc 72
21-25 S5.1bc 113.1 27.5 2.9 20.5b 99.7 22.6b 6.0
26-30 4.8bc 115.7 272 3.0 19.6b 94.5 35.7a 5.3

* Different letters represent significant difference at P=0.05 by LSD test.
¥ 2-year-old seedlings cut back to node from the base.
* Nodal position from the base of mother plants which were severed from single cutting.

Table 3. Effect of liquid fertilizer on the nodal position of first tendril and inflorescence on V. ficifolia seedlings.

0 . . dal positi . ire
Nodal position He]gh.t of Diameter of stem Noda pf)smon Helght to first Ratio to all plants
Treatment of seedling (mm) of first inflorescence %)
first tendril (cm) inflorescence node (cm) (%
Flowering 9.5 77.5b 3.03a 20.5 69.5 12.9
Control .
Non flowering 9.6 78.2b 2.65b 87.1
Flowering 93 94 4a 3.18a 18.3 51.9 429
Hyponex .
Non flowering 9.6 80.6ab 2.99a 57.1
* Different letters represent significant difference at P=0.05 by LSD test.
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Fig.3. Photographs of clusters on V. ficifolia grapevines
seedlings treated with 100 ppm BA for a month after full
expansion of the third leaf of the seedlings; a) after the first

tendril; b) about the 10th node above the first tendril.
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Tabled. Effect of plant growth regulators on positions of first tendril and first inflorescence on V. ficifolia seedlings.

Treatment Nodal position  Height of Diameter ~ Nodal position ~ Height to first Ratio to all
Chemicals(ppm) of seedling of stem of first inflorescence plants
PP first tendril (cm) (mm) inflorescence node (cm) (%)
Control Flowering 9.5 77.5a" 3.03a 20.5a 69.5a 12.9
ontro
Non flowering 9.6 78.2a 2.65b
BA(S0) Flowering 9.8 47.6b 2.55bc 12.2bc 28.7b 44.8
’ Non flowering 10.3 27.4c 2.27d
BA(100) Flowering 9.7 45.0b 2.51be 10.7¢ 22.0b 483
Non flowering 9.6 41.5b 2.42bcd
Flowerin 9.4 43.4b 2.30cd 10.8 27.2b 26.7
BA(100)+Spd (300) & ¢ -
Non flowering 10.2 38.7b 2.31cd
GA(10) Flowering 10.0 96.5- 2.48- 19.0- 60.3- 3.4
Non flowering 9.7 110.5a 2.32cd

* Different letters represent significant difference at P=0.05 by LSD test.
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Table 5. Effect of plant growth regulators on growth and flowering of V. ficifolia seedlings.

Treatment Chemicals Number of spouting buds ~ Length of current Flowering of No. of inflorescence No. of flowers per

(ppm) on lateral shoot per plant shoot (cm) seedling (%) per plant inflorescence
Control 18.1b* 41.5b 50 13.6bc 14.7bc
BA(50) 21.5ab 38.5¢ 100 13.5bc 18.5b
BA(100) 19.0b 38.1¢c 100 14.3bc 17.6bc
BA(100)+Spd(300) 20.1ab 40.2bc 100 22.9a 29.6a
GA(10) 21.5ab 45.6a 20 5.0d 4.8d
Spd(300) 21.9a 44.0a 100 18.0ab 20.3b
ACC(100) 15.3¢ 38.4c 30 13.3¢ 12.9¢

* Different letters represent significant difference at P=0.05 by LSD test.

[1 AdultPhase
Transitional Phase
B Juvenile Phase
Y Tendril

4 Cluster

Fig. 4. Schematic representation of the transition from the juvenile to the adult phases in grapevines.
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