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Effect of Levels of Fertilizer Application on Vine Growth
and Fruit Development of ‘Kyoho' Grape
Planted on a Restricted Rooting Volume

Goro OkAMOTO, Masaaki Noba, Shunji IMAI
and Tamio Fujiwara
(Department of Eco-physiology for Crop Science)

To find the suitable fertilizer for ‘Kyoho’ vines growing on a restricted rooting volume,
we planted 1-year-old vines on isolated beds and applied with liquid fertilizer one to three
times every week. Rapeseed meal (200 g/vine) was also given to the control vines before
bud burst.

1. Shoot growth of the vines applied with rapeseed meal weakened before blooming.
Root growth was also suppressed after berry set. The growth of both shoot and root was
favorable on the vines with liquid fertilizer containinig 60 ppm of N. Berry set was
normal on the vines with either liquid fertilizer or rapeseed meal.

2. The lateral shoot growth was suppressed after diluting the liquid fertilizer to 1/3
strength at the beginning of seed hardening. The berry growth, skin coloration and TSS
accumulation were promoted significantly. Diluting the fertilizer after veraison was also
beneficial, though the effect was less than diluting earlier. Vines with N-60 ppm fertilizer
continuously until harvest yielded poorly colored fruit bunches with high acidity. The
vigorous growth of lateral shoot was observed during seed hardening on the vines with
rapeseed meal, where the berry growth was inactive after veraison.

3. Vines with liquid fertilizer resérved higher levels of nitrogen and most of other
inorganic nutrients in their canes and roots at leaf fall than those with rapeseed meal.
4. From these results we concluded that the application of liquid fertilizer from one week
before bud burst to harvest is suitable for the vines planted on a restricted rooting
volume. N level of the fertilizer should be lowered before veraison to ensure good
maturation.
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Fig. 1 Shoot growth of ‘Kyoho' vines Fig. 2 Lateral shoot growth of ‘Kyoho’
applied with liquid fertilizer and vines applied with liquid fertilizer
rapeseed meal. Each vine was and rapeseed meal. Strength of liquid
applied with 3£ of liquid fertilizer fertilizer was kept at 60 ppm until
(N : 60 ppm) one to three times per harvest or weakened to 20 ppm at
week or 200 g of rapeseed meal (N = the beginning of seed hardening or at

6%) in late January. veraison.
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Table |  Increase in leaf area and LAI of ‘Kyoho’ vines applied with liquid fertilizer
and rapeseed meal

Leaf area per shoot (cm?)
Growth stage LAI
and treatment Primary Lateral
Total
shoot shoot

Full bloom (Jun. 1)

N : 60 ppm 1,614 89 1,703 0.93

Rapeseed meal 1,360 53 1,413 0.77
Seed hardening (Jul. 5)

N : 60 ppm 2,203 361 2,564 1.40

Rapeseed meal 1,773 2388 2,061 113
Veraison (Jul. 26)

N : 60 ppm 2,228 447 2,675 1.46
- 60 — 20 ppm (Seed hard.) 2,204 415 2,619 1.43

Rapeseed meal 1,877 439 2,316 1.26
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Fig. 3 New root growth of ‘Kyoho' vines Jul. Aug. Sep.
applied with liquid fertilizer and Fig. 5 Change in skin color of fruit bunches
rapeseed meal. Length of newly of ‘Kyoho’ vines applied with liquid

growing roots in glass observation-

fertilizer and rapeseed meal. Degree
panels (35 X 44 cm) were measured.
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according to the grape color index
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Fig. 4 Change in berry diameter of ‘Kyoho’ Fig. 6 Changes in TSS and acidity of
vines applied with liquid fertilizer berries of ‘Kyoho’ vines applied with
and rapeseed meal. liquid fertilizer and rapeseed meal.
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Fig. 7 Change in leaf color density of 4th
(left) and 7th (right) leaf on the shoot
of ‘Kyoho' vines applied with liquid Fig. 8 Change in N content of 4th (left) and

fertilizer and rapeseed meal. Leaf 7th (right) leaf on the shoot of
color density was measured by a ‘Kyoho’ vines applied with liquid
‘Green meter’. fertilizer and rapeseed meal.

Table 2 Change in the level 6f available nutrients of the bed soil applied with liquid
fertilizer and rapeseed meal*

Nitrate-N P K

Treatment Seed Verai- Ripe- Seed Verai- Ripe- Seed Verai- Ripe-

hard.  son ning hard. son ning hard. son ning

Liquid fertilizer
60 ppm 0.114 0.120 0.087 288 30.0 242 416 38.1 46.9
60 — 20 ppm (Seed hard.)  0.116 0.088 0.082 222 19.8 160 399 334 26.2
60 — 20 ppm (Veraison) 0.112  0.01 0.099 277 25.9 175 444 51.0 34.9
Rapeseed meal 0.189 0.099 0.080 239 27.8 262 36.9 30.7 42.0

* Levels of each nutrient are represented as mg per 100 g of dry soil.
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