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Improved Shoot Growth and Berry Set of Virus-free Grapevines
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(Division of Eco- physiology for Crop Production)

1. One year-old virus-free grape vines, cv. ‘Gros Colman’, ‘Muscat.of Alexandria’ and
‘Pione’, which had been propagated by tissue culture of heat-treated shoot apices, were planted
on rock fiber beds .and fertilized with coated fertilizer or nutrient solution. Control vines sup-
posed to be virus-infected, were propagated by cuttings from canes collected in commercial
vineyards. Shoot growth of virus-free vines of both ‘Gros Colman’ and ‘Pione’ was more vigor-
ous than that of control vines. More active root growth was also observed on virus-free vines
of ‘Pione’. In ‘Muscat of Alexandria’, on the other hand, no obvious differrence in shoot growth
was observed between virus-free vines and control vines.

2. Shoot growth on control vines of ‘Pione’ was inhibited when they were fertilized with
the weakest dilution of the nutrient-solution (N ; 20ppm), though the shoot of virus-free vines
grew as normally as those fertilized with the stronger dilutions of mitrient solutions (N ; 60,
120ppm).

3. Photosynthetic activity of the mature leaves on virus-free ‘Pione’ vines was found to be
not higher than that of control vines when measured late May and early August.

4. The growth of rooted cuttings propagated from virus-free vines in nurseries was more
vigorous than that of control vines. More than 90% of the cuttings from virus-free vines of
‘Pione’ and ‘Muscat of Alexandria’ grew to marketable size. Only 61% of ‘Pione’ and 38% of
‘Muscat of Alexandria’ from control vines of these cultivars grew normally.

5. Young vines of virus-free ‘Pione’, growing in a heated plastic house from January or
February, set more seeded berries than control vines. No obvious difference, however, was ob-
served in the rate of perfect ovules between virus-free vines and control vines. The number of
pollen tubes growing into the style and ovary tissue also did not differ, though the rate of ovules
penetrated by a pollen tube through the micropyle was higher in the ovaries of virus-free vines.
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Fig. 1 Shoot growth of virus-free (—) and control (---) vines of
1 year-old Gros Colman, Muscat of Alexandria and Pione
grapes. Gros Colman was fertilized with coated fertilizer
(N:3.6g), and other cultivars were fertilized with nu-
trient solution containing 20 ppm (), 60 ppm (A) and
120ppm (1) of N.

Table 1 Root growth of 1 year-old Pione vines propagated by tissue culture of heat-
treated shoot apices (Virus-free) and cutting of the canes from usual vines

(Control)
Total length (em) per glass panel®
Treatment May 14 July 7
Unsuberized Unsuberized Suberizing Suberized Total
Virus-free 122.3 64.5 74.5 100.5 239.5
Control 34.6 48.8 78.8 65.0 192.5

*Four glass panels (30X 14cm) for observation of root growth were set at the side of a rock
fiber bed for each treatment.
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Fig.2 Morphological difference in leaf shape between virus-free (Left) and
control (Right) Pione vines. Note the deeper and larger sinus at the
leaf of virus-free vines than those of control vines. Al; Apical lobe,
Fl; First side lobe, Us ; Upper sinus, Ls ; Lower sinus.

Table 2 Photosynthetic activity of mature leaves of virus-free and control vines of
Pione grapes fertilized with different levels of nutrient solution®

Late May Early Aug.
Treatment Level of N (ppm) Level of N (ppm)
20 60 120 20 60 120
Virus-free 6.99 10.95 10.46 5.37 7.87 6.96
Control 7.50 12.87 11.52 5.42 7.57 7.57

*The 6th to 8th leaves from the base of the shoot were tested. Measurements were conducted
under 35 klux and 25°C. Data are shown in mg- CO,/dm*/h.

Table 3 Chlorophyl content {mg/100 cm®) of leaves on virus-free and control Pione
grapes fertilized with different levels of N*

Level of N (ppm)

Treatment
20 60 120
Virus-free 3.02 3.79 4.00
Control 3.51 4.94 3.95
*The 6th to 8th leaves from the base of the shoot were tested. Mesurements were conducted late
May.
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Fig.3 Vine growth of cutting-grafts of ‘Muscat Bailey A’ in nursery beds.
Left ; virus-free, right ; control. Photographed late June.
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Table 4 Pollen tube penetration into a pistil of virus-free and control vines of Pione
grapes grown in a plastic house heated from January or February*

Style Locule Ovule Micro
Middle Base Upper Upper Middle Lower -Pvle

Treatment Stigma

Heated from Jan.

Virus-free 21.8 17.6 4.7 4.3 2.4 1.5 0.9 0.3

Control . 27.6 21.5 14.1 6.6 3.8 1.5 0.7 0.2
Heated from Feb.

Virus-free 29.3 20.9 9.4 3.4 1.5 1.0 0.5 0.2

Control 26.0 24.7 11.4 5.4 1.4 0.6 0.4 0.1

*Average numbers of pollen tubes per pistil penetrating into each part of a pistil are shown.
Twenty pistils were tested 4 days after anthesis.
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Table 5 Berry set of virus-free and control vines of Pione grapes grown in a plastic
house heated from January or February*

No.of No. of Set % of Set % of
Treatment éj) :;;Z berries seed'ed tota}l seed.ed
set berries berries berries
Heated from Jan.
Virus-free 192.7 70.5 64.4 37.0 90.7
Control 153.6 48.6 23.8 32.1 48.5
Heated from Feb. )
Virus-free 179.0 43.5 16.8 24.5 41.1
Control 192.0 61.4 8.3 221 13.6

*Six to eight fruit bunches were tested.
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