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Vine Growth and Fruit Development of ‘Pione’ Grapes Planted in Root-Restricted Buried and Raised Beds
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Summary

The buried and raised soil bed systems which restrict root volume were compared for
their effects on root environment, vine growth, and fruit development of ‘Pione’ grapes. In
the buried beds, the soil and roots were enveloped with a polyester sheet that allowed
free movement of moisture but which roots did not penetrate. In the raised beds, the root
zones were sub-divided into two types: 1) isolated at the ground level with a plastic
sheet, and 2) non-isolated.

The characteristics and / or advantages of the buried bed system over those of the
raised bed system are: a) the soil temperature was 0.8 to 1.7 °C higher from April to
June; b) soil moisture changed slower so that it required less frequent irrigation; c) new
primary and secondary roots were longer and their peroxidase activity was higher; d)
leaf nitrogen and chlorophyll contents were higher; €) photosynthetic rate of leaves was
faster during anthesis and berry set; f) shoot growth was more vigorous, and g) growth of
berries, development of skin coloration, accumulation of total soluble solids content (TSS),
and decrease in acid content were hastened.

The above findings indicate that the buried bed system is suitable for dry regions be-
cause it promoted better vine growth and berry quality and required less frequent irriga-
tion compared with the raised bed system. .
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iagramatic illustration of the three planting systems, (A) buried, (B) raised, and (C) raised and isolated bed.
Root zone, ¥¥YPolyester sheet, MENE Plastic sheet.
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Fig. 2. Daily changes in soil moisture at 10 c¢m depth during anthesis (A) and

ripening (B) stages.

@: Buried, [ Raised, A: Raised and isolated,
Bl Usual vineyard (not restricted), 4: Irrigation, {: Rain.

Table 1.

Comparison of new root growth between ‘Pione’ grapes

planted in buried and raised beds®.

Primary root Secondary root
Length Diameter” No. per cm of Length
Bed type (cm) (mm) primary root (cm)
Anthesis Set Ripe Set Ripe Anthesis Set Ripe Anthesis Set Ripe
Buried 1492 23.2a 284a 152 1.24a 1.8b 33b 28 1.8a 23a 2.7a
Raised 9.0b  14.0b 14.5b 1.30 0.80b 34a 44a 36 1.lb  15b 1.7b
Raised
and isolated 8.3b  10.5b 16.6b 1.46 0.63b 2.7ab 4.7a 4.1 1.lb 1.8b 1.3b

Measured at anthesis (31 May), berry set (20 June), and berry ripening (13 August) stages.

Measured at 3 cm from the root apex.

Significant difference by Duncan's multiple range test (P < 0.05) for values within a column.
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Fig. 3. Forms of new root of ‘Pione’ grapes planted in
buried (A) and raised (B) beds. Photographs were
taken at the berry set stage.
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Fig. 4. Peroxidase activity of new root of ‘Pione’
grapes planted in buried and raised beds. Ver-
tical bars show SD.

B Buried, [J: Raised, ) Raised and isolated.

Table 2. Comparison of shoot growth and leaf chlorophyll content between ‘Pione’
grapes planted in buried and raised beds.

Leaf size and chlorophyllz

Lateral shoot”

Primary shoot
length Midrib Chlorophyll
Bed type Total length  No. of leaves
(cm) length (cm) (g/100g FW) per primary  per primary

Anthesis Ripe Anthesis Anthesis Ripe Harvest shoot shoot
Buried 113.2  186.8a* 16.7 0.22a 033 0.20 58.8a 9.8a
Raised 119.7 166.0b 16.0 0.19b 030 0.23 14.9¢ 3.1c
Raised
and isolated 116.7 157.3b 17.0 0.20ab 031 023 27.9b 4.6¢

Measured for the 4th leaf of primary shoot.
Measured at berry ripening (5 August) stage.

Significant difference by Duncan's multiple range test (P < 0.05) for values within a column.
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Fig. 5. Net photosynthesis (Pn) of leaves of ‘Pione’
grapes planted in buried and raised beds.
Measurements were taken on 4th leaf during
anthesis and set, and on 7th leaf during
veraison and berry ripening. Vertical bars show
SD.

I Buried, [ Raised, £%: Raised and isolated.
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Table 3. . Comparison of berry set and yield components between ‘Pione’
grapes planted in buried and raised bed”.

Bed type No. of berries  Set percent Seed/ed No. of seeds A\_zg. berry Yield
per cluster (%) berry (%) perberry  weight (g) (kg/vine)

Buried 55.4 + 126 325+ 72 973 £ 6.1 1.3+£0.5 139+ 1.3 10.3

Raised 43.2 £ 6.0 274 £6.1 97.1+£5.2 1.3+ 04 13.7 + 0.7 10.1

Raised

and isolated  50.8 £+ 5.7 30.2 £ 55 96.4 + 5.1 1.2 £ 04 13.6 £ 2.0 104

Z  Berry thinning was done to retain ca. 35 berries/cluster after berry set.
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Fig. 6. Berry growth, accumulation of skin anthocyanins
and juice TSS, and decrease of titratable acids of
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