J. ASEV Jpn. Vol. 9, No. 1, pp.13-20(1998) TeAHEERE

(B R #® ]
TRY 'FIULY OREEOREOEIN LA REN
DRBANDREICRIZTEMOZE

gt M #F &
BAET KRB FEMEIEE  T036-8561 sARTHISCHIHET 3

Arrangement of Peduncles on Rachis and Effect of Leaf Position on the
Distribution of Photoassimilates into ‘Delaware’ Grape Berries.

Yoshie MOTOMURA
Faculty of Agriculture and Life Science,
Hirosaki University, Hirosaki, 036-8561 Japan

The arrangement of the peduncles on rachis of ‘Delaware’ vines was investigated, following a
phyllotaxic model. The normal peduncle alternation sequence is either 90° and 180° or 270° and 180°,
expressed as the angular divergence in the genetic spiral. Assuming the peduncle arrangement to be
either in dextral or sinistral, the arrangement of peduncles on the rachis was investigated for an
alternation of 90° and 180°. If the rachis is taken as the horizontal axis (the Z axis) and the first peduncle
is considered to be above it (+ on the Y axis), most of the peduncles lay in one of four directions, namely
above (+ on the Y axis), below (- on the Y axis), on the right (+ on the X axis), or on the left (- on the X
axis). The numbers of berries and pedicels on the basal peduncles were more than those on the apical ones.
After 4CO, was individually fed to the 1st to 6th leaves, the 14C activity in each berry was measured, and
the average C activity of the berries on each peduncle was calculated. Incorporation of “C from the 1st
leaf on the shoot was observed mainly in berries on the 1st, 4th, and 9th peduncles, and comparatively
high activities were detected in berries on the 2nd, 7th, and 10th peduncles. These peduncles were in two
neighboring directions on the rachis (above and right). From the 2nd leaf, ¥C was incorporated mainly
into berries on the peduncles above and left. When the 4th, 5th or 6th leaf was fed, comparatively high
14C activities were found in berries on peduncles in two neighboring directions, i.e., above and right, right
and below, below and left, or left and above. Feeding of the 3rd leaf resulted in no marked differences
among the peduncles. These results indicate that the grape inflorescence originates from two carpels, and
that the distribution of photoassimilates into berries on peduncles is also affected by phyllotaxis.
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Fig. 1. Arrangement of leaves and clusters
on a ‘Delaware’ grape shoot.
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Table 1. Number of berries on the each

peduncle ®.

Peduncle No. of Peduncle No. of
No. berries No. berries
1 13.1+3.1 11 1.8+0.2
2 6.8+1.8 12 1.5+0.2
3 45+16 13 1.8+0.2
4 3.4%0.8 14 1.6+02
5 2.9+0.5 15 1.8+0.2
6 2.4+0.4 16 1.0£0.1
7 25+0.4 17 1.3£0.1
8 2.4+04 18 1.1+0.1
9 25+0.4 19 1.3+0.1
10 2.1+0.3 20 1.3+0.1

? Means =S.E.; 10 clusters were examined.
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Fig. 2. Side views of ‘Delaware’ clusters.
(1) Right side of the cluster.
(2) Left side of the cluster
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Fig. 3. Patterns of peduncle arrangement on rachis. (1) An example of sinistral arrangement. (2)

An example of dextral arrangement. A: The same orthostichy as the first peduncle. B: 90°
to the right of the first peduncle. C: 180° to the right of the first peduncle. D: 270° to the
right (90° to the left) of the first peduncle
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Fig. 4. Arrangement of cluster and leaves
fed with 14CQ,. Leaves numbered 1
to 6 were fed with 14CO; individually
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Fig. 5. Effect of leaf position on incorporation of “C into berries on each peduncle on the rachis. (1):
1st leaf feeding, (2): 2nd leaf feeding, (3): 3rd leaf feeding, (4): 4th leaf feeding, (5): 5th leaf
feeding, and (6): 6th leaf feeding. See text for the feeding of 14CO,. The pattern in each panel
shows the arrangement on peduncles on the rachis of the cluster used for the determination
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