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Translocation of Photoassimilates between Grapevine Shoots.

Yoshie MOTOMURA

Faculty of Agriculture, Hirosaki University
Hirosaki 036, Japan

The effects of leaf position and defoliation on the translocation of photoassimilates were
elucidated. Canes with two shoots were cut from a ‘Delaware’ vine and subjected to the
following treatments: both shoots were pinched above the 10th leaf, clusters were thinned to
leave only one at the third node of each shoot, and the base of the cane was girdled
(Treatment A). Five of the canes were further subjected to apical or basal shoot defoliation
by removal of the following leaves: five basal shoot leaves on the same side as the cluster
(Treatment B); five basal shoot leaves on the opposite side of the cluster (Treatment C); all
the leaves on the basal shoot (Treatment D); five apical shoot leaves on the same side as the
cluster (Treatment E); five apical shoot leaves on the opposite side of the cluster (Treatment
F). "CO, was individually fed to the 2nd (L2), 3rd (L3), 4th (L4), or 5th (L5) leaf on the
apical shoot. In Treatments A ~ D, the cluster on the apical shoot took up “C-assimilates
mainly from the leaves on the same side of the shoot (L2 and L4). In Treatments E and F, the
cluster on the apical shoot took up *C from the leaves on its own shoot (L3 and L35 in
Treatment E, and L2 and L4 in Treatment F), regardless of the side. In Treatment D,
however, the leaves on opposite side to the cluster on the apical shoot (L3 and L5) supplied
14C to the cluster on the basal shoot rather than to the one on apical shoot, as did L3 in
Treatment B. With regard to the apical shoot leaves on the opposite side to the cluster (L3
and L5 in Treatment D), the percentage of C distributed to the cluster on the basal shoot
was higher from the leaf nearer the base (L3) than from the leaf above it (L5). These results
show that assimilates produced in leaves on the opposite side of a shoot to a cluster can

translocate to a strong sink on another shoot rather than to one on their own shoot.
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Fig. 1.
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Tllustration of basic shoot-treatment pattern.Numbers on

leaves indicate positions of *CO,-fed leaves.
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Table 1. Outline of defoliation.

Treatment

Leaves removed

mmYOw >

No defoliation (basic pattern; see Fig.1).

Basal shoot leaves on the same side as the cluster.
Basal shoot leaves on the opposite side of the cluster.
All basal shoot leaves.

Apical shoot leaves on the same side as the cluster.
Apical shoot leaves on the opposite side of the cluster.
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Table 2. Dry weights(g) of '*CO,-fed leaves.

Treatment Leaf position on apical shoot
2 3 4 5

A 0.400 0464 0428 0.466

B 0.402 0420 0470 0.430

C 0.452 0468 0496 0458

D 0412 0412 0480 0.440
E 0.420 — 0.440 —

F — 0.478 — 0.470
Significance?  ns ns ns ns

“ns: Not significant at 5% level using t-test in each
column.
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Table 3. Dry weights(g) of clusters on apical and basal shoots.
Treatment Shoot Leaf position on apical shoot
2 3 4 5
A Apical 4.14 443 4.19 4.18
Basal 430 4.12 4.13 481
B Apical 4.43 4.08 4.15 3.88
Basal 4.21 4.40 4.36 4.64
C Apical 3.75 3.62 4.54 3.90
Basal 4.92 441 3.80 4.56
D Apical 3.69 4.18 4.04 4.09
Basal 424 3.97 4.71 4.14
E Apical 4.61 — 4.78 —
Basal 4.70 — 4.80 —
F Apical — 4.12 — 4.31
Basal — 4.46 — 4.23
Significance? ns ns ns ns

Zns: Not significant at 5% level using T-test in each column.
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Table 4. Percentage distribution of '*C to the apical shoot
from individual leaves fed with 1“CO,.
Treatment Leaf position on apical shoot Average
2 4 5
A 81.2a 61.0a 87.6a 71.0b 75.2a
B 81.6a 64.5a 90.6a 77.1b 78.5a
C 79.2a 67.7a 91.3a 76.2b 78.6a
D 77.5a 28.1d 81.7a 38.4d 56.4c
E _— 74.6a _ 92.6a 83.6a
F 79.7a — 94.0a — 86.9a

Within a column, percentages followed by a different
letter are significantly different (p<0.05, LSD test).
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Fig. 2.

Percentage distribution of 4C into clusters on apical and basal shoots.

Treatments A ~ F: see Table 1; L2 ~ L5:Leaves fed with 14CO,.
[ 1 Percentage distribution of “C into apical shoot cluster.
Percentage distribution of 14C into basal shoot cluster.
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