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Capacity of Accumulating Starch

ITI. Structural Characteristics of Young Tubers in High Starch Content Strains
obtained from Interspecific Hybridization between Sweet Potato and its
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Table 1 Diameters of young tubers used for preparing the slides and the dry matter

percentage of matured tubers of 4 varieties and 12 strains studied.

Varieties or Diameter of Dry matter percentage
strains young tuber of matured tuber

30 days after planting

Kyukei 15-2120 13.6 £ 1.31mm 34,7 %
1.95-193 6.9 + 1.5 34.5
1.120-22 11.3 + 1.30 33.2
1.95-206 10.6 + 1,38 31.1
1.120-150 13.0 = 2.66 31.5
1.121-47 9.2 -+ 216 31.2
1.121-71 10.4 + 1.64 31.1
1.125-3 10.5 =+ 0.70 30.9
1.95-214 8.9 = 1.21 30.3
1.116-139 9.2 = 1.40 29.7
1.15-163 13,4 =+ 1.55 27.7
1.117-81 13.1 £ 1.59 26.8
Kyushu No. 34 8.3 £ 2.33 29.0
Kanto No. 48 8.5 = 1.88 28.3
L-4-5 8.1 £ 1.45 28.7
Norin No. 2 14.5 + 2.37 25.5
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Fig. 1 Intervarietal relationship between the degree of development®
surrounding the central vessel and the dry matter percentage of matured tubers.

¥ Estimated by dividing the mean distance from the innermost vessel of each protoxylem

ridge to the central vessel by the diameter of the tubers.
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Fig. 2 Intervarietal correlation between the frequency of the division of fully enlarged parenchyma
cells in xylem tissue and the dry matter percentage of the matured tubers.
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Fig. 3 Intervarietal correlation between the percentage of cells containing starch grains
within the innermost layer of cells surrounding the central metaxylem vessel
and the dry matter prcentage of matured tubers.
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Fig. 4 Intervarietal correlation between the developmental index of the secondary cambium®

and the dry matter percentage of the matured tuber.

* The index was computed as follows:

1) Setting the slide as the central vessel occupies just the center of microscopic
range.

2) Shifting the stage, in a definite direction from one end to the other along the
diameter of tubers.

3) Measuring and adding up all the length of the secondary cambia coming in
sight.

4) The index was computed by dividing the sum, thus obtained, by the diameter
of the tuber.
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Fig. 5 Intervarietal relationship between the developmental index of the secondary cambium®

and the dry matter percentage of the matured tubers in the materials used in the
report I1.
* See the notes in Fig. 4.
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2)

3)

4)

5)

6)

Résumeé

The structural characteristics of young tubers were put under observation, using, as the
test agent, several higher-starch content-strains got out of the interspecific hybridization
between sweet potato and its wild relatives.

The relationship of both the development degree of parenchyma tissue surrounding the
central vessel and the division-frequency of the enlarged cells in xylem parenchyma to dry
matter percentage of the matured tubers showed almost similar tendency as in the previous
paper (Fig. 1 and Fig. 2).

At the earlier stage of tuber growth, the innermost cell-layer surrounding the central vessel
was observed to be consisting of the initial cells. The appearance of starch grains in a
parenchyma cell might be regarded as an indicator of a decline in the meristematic potentiality
of the cell.

From these two points of view, with the materials used 30 days after planting, the ratio
of the number of the starch-grain containing-cells to the total number of those constituting
the cell-layer above described was calculated. It was ascertained that the ratio was
positively correlated with the dry matter percentage of matured tubers (Fig. 3 and
P1. 1, 2).

This result seems to indicate that the bigger is the number of the dry matter percentage
of the observed variety, the larger is the number of the cells showing the decline of the
meristematic potentiality in the above described layer.

In the materials used in the present work, between the development degree of the
secondary cambium and the dry matter percentage, a positive and significant correlation
was observed. (Fig. 4).

In the materials used in the previous report, however, the same correlation described in 4)
was left insignificant. It was assumed that this seeming contradiction was attributed to
the fact that in the materials used in the previous report there were at least 2 types in
connection with the development of the secondary cambium, and one of which such
as Kyushu No. 34 was inactive in the development of the tissue. (Fig. 5).

Putting a special note on the positive correlation between the development of the secondary
cambium having relation with tuber-growth and the dry matter percentage, the writers
considered there might be a prospect of breeding a variety having both high starch content
and high harvesting faculty.




