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Summary

Changes in carbohydrates and nitrogenous compounds in ‘Kyoho’ grapevines, grown under
restricted rooting-zone conditions and in non-restricted conditions (control), were analysed dur-
ing winter dormancy until full bloom. There were no significant differences in levels of sugars
and starch, and total-N between the treated and control during winter dormancy. At bud-burst,
however, vines with restricted rooting-zone contained more sugars in small roots but lower N
level in the trunk and cane, compared to those with unrestricted rooting volume. Similar trends
were observed in xylem sap collected from the trunk base at bud burst, young shoots disbudded
2 and 3 weeks after bud burst, and shoots and flower clusters at full bloom. Relationships be-
tween the nutritional status and retarded shoot growth, accompanied with improved berry set, in
vines grown under restricted rooting-zone are discussed.
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Table 1. Effect of rooting-zone restriction on the levels of sugar,
starch and total N in disbudded young shoots of ‘Kyoho’

grapevines.
Treatment Sugars (%) Starch Total N
Fructose Glucose Inositol Sucrose Total (%) (%)

Shoots at 5 cm long

Restricted 067 074 011 072 224 072 236

Unrestricted 035 041 010 027 1.12 055 356

Significance® * * * *ok *
Shoots at 15 cm long

Restricted 1.11 1.00 006 061 279 128 202

Unrestricted 041 040 004 039 124 069 289

Significance” *% * * *% * *%

z Significant difference at p = 0.05 (%) and 0.01 (*x) by t-test.
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Fig. 1. Effect of rooting-zone restriction on sugar and starch levels in various parts of ‘Kyoho’
grapevines both at winter dormancy and at bud burst. R, vines with restricted rooting-zone; UR,
vines with unrestricted rooting-zone. 72, fructose; [J, glucose; N, inositol; £, sucrose; B,

starch. Vertical bars indicate SDs.
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Fig. 2. Effect of rooting-zone restriction on sugar and starch levels in various parts of ‘Kyoho’
grapevines at full bloom. R, vines with restricted rooting-zone; UR, vines with unre-
stricted rooting-zone. 4, fructose; [, glucose; K, inositol; &, sucrose; M, starch. Ver-

tical bars indicate SDs.
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Fig. 3. Effect of rooting-zone restriction on total N levels in various parts of ‘Kyoho’
grapevines both at winter dormancy and at bud burst. R, vines with restricted rooting-
zone; UR, vines with unrestricted rooting-zone. Vertical bars indicate SDs.
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Table 2.  Effect of rooting-zone restriction on the levels of sugar and N in xylem sap collected from
the trunk base of ‘Kycho  grapevines at bud burst and full bloom.

Tapping Sugars (%) Sugars (%)
Treatment rate
(ml/hr) Fructose Glucose Inositol Nos-N NH;-N P K Ca Mg
But burst
Restricted 5.2 0.6 3.7 0.3 15.8 1.9 0.3 80.6 745 8.5
Unrestricted 13.2 0.4 1.0 0.4 25.0 1.4 3.8 153.9 44.3 9.9
Significance” * % *x * ¥ *% *% *%
Full bloom
Restricted 6.5 0.7 2.6 1.0 1.19 1.0 23 122.0 64.5 14.7
Unrestricted 14.6 0.3 0.9 0.3 20.4 1.5 1.0 1144 588 12.0
Significance” * % * *% *% * % * *

* Significant difference at p = 0.05 () and 0.01 (*x) by t-test.
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Fig. 4. Effect of rooting-zone restriction on total N levels in various parts of ‘Kyoho’ grapevines at full
bloom. R, vines wlth restricted rooting-zone; UR, vines with unrestricted rooting-zone. Vertical bars
indicate SDs.

Table 3.  Effect of rooting-zone restriction on the levels of amino acids (nmol/ml) in xylem sap
collected from the trunk base of ‘Kyoho' grapevines at bud burst and full bloom.

Treatment ASP THR GLU GLN VAL INEU PHE ARG PRO Others Total
But burst
Restricted 275 24.3 9.8 1524.1 514 157 326 95 89 49.7 1753.7
Unrestricted 345 0.0 19.8 33873 1227 363 546 288 164 47.0 37477
Full bloom
Restricted 174  439.1 3450 6.5 1261 659 31.2 1.5 160 156.1 1159.8

Unrestricted 9.1 61.6 7944 7079 1273 644 277 79 169 120.1 19329

ASP : aspartic acid, THR : threonine, GLU : glutamic acid, GLN : glutamine, VAL : valine,
ILEU : isoleucine, PHE : phenylalanine, ARG : arginine, PRO : proline.
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Fig. 5. Growth curves of ‘Kyoho’ grapevines with
restricted rooting-zone (@) and with unre-
stricted rooting-zone (O). Vertical bars indicate
SDs.

Tabled. Effect of rooting-zone restriction on floret development and
berry set in ‘Kyoho' grapevines.

Floret fresh Berry set Percentof  No. of seeds
Treatment weight’ qy seeded berries  per seeded
0
(mg) (%) berry
Restricted 13.2 219 98.4 1.9
Unrestricted 18.2 3.1 50.6 1.1
Significance’ *ok *% *% * %

* Measured at full bloom.
¥ Significant difference at p = 0.05 () and 0.01 (%) by t-test.
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