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The Role of Leaf as Affected by Phyllotaxis and Leaf Histology
on the Development of the Fruit in Tomato
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Summary

The role of leaf as affected by phyllotaxis and leaf histology on development of individu-
al fruit on an inflorescence and fruit development as a whole were investigated by the trans-
port and distribution patterns of !4C-assimilates in tomato.

Tomato plants have alternate with four orthostichies with divergence of 90° (270°) and
180°, and floral axes of raceme situate on one orthostichy. The 1st and 3rd fruit was situ-
ated on one side of the peduncle, and the 2nd and 4th fruit was situated on the opposite side
of the peduncle.

The percentage of distribution of 4C-assimilates and RSS (Relative strength as a sink) to
the 1st and 3rd fruit of an inflorescence were higher than those of 2nd and 4th fruit from
the leaf which was situated just below the inflorescence and on the same side to the 1st and
3rd fruit.

Furthermore, the distribution pattern indicated that the leaf just above the inflorescence
exports #C-assimilates to the fruit on the inflorescence as well as the leaf below the inflores-
cence but located on the opposite side to the inflorescence.

The distribution pattern from the leaf on a lateral branch indicated that the inflorescence
of the main axis still act as a large sink. However, the RSS values for the leaf on a lateral
branch revealed that the inflorescence on the lateral branch was a stronger sink than that
on main axis. Since fruit developing stages differ in those inflorescences, fruit size and weight
should be different, which heavily contribute to the percentage of distribution to each inflores-
cence. Therefore, it sometimes happens that the percentage of distribution and the RSS value
do not always go together.

From these results, the accumulation of *C-assimilates to an inflorescence is likely affect-
ed by their proximity to the source leaf, their developmental stage and the connection of vas-
cular system in the stem.
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Diagrammatic design of experiment. A: Control var. Fukuju No.2. B: Branched type var. Fukuju

No.2. C: Determinate type var. Yohzu. F1, F2 and F3 indicated 1st, 2nd and 3rd inflorescence of main
axis. 7-9L: Leaf number (Small number is basal). B-F1, B-F2: 1st and 2nd inflorescence of branch.
B-1L: Leaf number of branch. Hatch lined leaf was fed with 14COs,.
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Fig. 2. Changes in distribution pattern of “C-assimilates by

various leaf positions. [ : 1st inflorescence. 1 2nd
inflorescence. BH : 3rd inflorescence. [ : Stem above
and below the fed leaf. : Leaf above and below the
fed leaf whose position is indicated by horizontal line.
MM : Roots.
z) 0% of X axis indicates the position of the fed leaf.
Therefore, percentages of distribution above and below
0% were upward and downward distribution from the fed
leaf.
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Fig. 3. Scheme of leaf arrangement and position of individu-
al fruit on the inflorescence. The 1st fruit of 1st inflores--
cence is situated on the same side of leaf (8th leaf) just
below the 1st inflorescence, and the 1st fruit of 2nd in-
florescence is situated on the same side of leaf (11th leaf)
just below the 2nd inflorescence. The odd numbered
fruits are situated on one side and the even numbered
fruits on the opposite side of the peduncle.
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" Fig. 4. Changes in distribution of *C-assimilates (a) and RSS (b) of in-
~ florescences as affected by the position of source leaf in control plant
of var. Fukuju No.2 (Fig. 1-A). [1: 1st (0), NN : 2nd (o), EH:

3rd (O) inflorescence on the main axis.
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Table 1. Changes in percentages of distribution of *C-assimilates and dry weight, and RSS? of individual fruit on
the inflorescence as affected by the position of source leaf.

1st inflorescence

2nd inflorescence

Fruit No.
Source leaf on the % of distribution of % of distribution of
infl RSS RSS
1HIOTESCENCE e assimilates Dry weight 14Cassimilates Dry weight
1* 15.79 5.58 282.8
67 2 4.39 3.78 116.1
3 16.79 5.96 281.9
4 2.81 1.44 195.1
1 3.45 11.55 29.9
7 2 17.04 6.97 244.5
3 11.15 6.61 168.7
4 15.10 3.51 430.2
1 3.95 10.35 38.2
8 2 1.29 8.19 15.8
3 53.25 7.67 * 694.3
4 19.58 5.23 3744
1 5.03 7.18 70.1 13.74 2.07 663.8
9 2 7.83 5.58 140.3 2.76 1.50 184.0
3 2.56 5.64 454 3.13 0.72 434.7
4 2.73 1.12 2438 2.28 1.14 200.0
1 29.46 12.20 241.5 7.83 2.71 288.9
10 2 1.59 7.69 20.7 7.85 1.91 411.0
3 28.74 8.45 340.1 2.12 1.71 124.0
4 4.31 6.11 70.5 3.38 0.76 444.7
1 9.46 i 12.66 74.7 35.89 5.98 600.2
13 2 8.27 7.23 114.4 9.25 3.47 266.6
3 3.98 7.60 52.4 0.02 0.05 40.0
4 8.52 5.39 158.1 0.46 0.41 112.2

* RSS (Relative strength as a sink)=(Specific activity of each part/Specific activity of plant as a whole)x 100
=(Percentage distribution of C exported/Percentage distribution of dry matter)x 100 (Fed

leaf being excluded)
Y* Both of leaf and fruit positions were refered by Fig. 3.
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Fig. 5. Changes in distribution of “*C-assimilates (a) and RSS (b) of in-
florescences as affected by the position of source leaf in branched plant
of var. Fukuju No.2 (Fig. 1-B). [J: 1st (©), : 2nd (@) inflores-
cence on the main axis. [l : 1st (A) inflorescence on the branch.
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Fig. 6. Changes in distribution of “C-assimilates (a) and RSS (b) of in-
florescences as affected by the position of source leaf in determinat-
ed plant of var. Yohzu (Fig. 1-C). [1: 1st (0), N: 2nd (e)
inflorescence on the main axis. Il : 1st (&), I : 2nd (A inflores- -

cence on the branch.
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