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Studies on the Structure of Young Tubers of Sweet Potatoes, Ipomoea
batatas 1.am., with Special Reference to Varietal Differences in the
Capacity of Accumulating Starch

II. Correlation between some Structural Characteristics of Young Tubers and
the Dry Matter Percentage of Matured Tubers in Several Varieties of

Sweet Potatoes.

Yuzo Mivan and Teiji KokxuBu
(Laboratory of Plant Breeding)
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Table. 1 Morphological data on young tubers used for preparing the slides and the dry
matter percentage of matured tubers of 17 varieties studied.

Number of days from planting

20 30
Varieties Dry matter
percentage
Diameter Portion of Diameter Portion of
the greatest the greatest
thickening thickening
Noi mm cm mm cm %
orin e -
NO.2 1.3 = 0.16 7.0% 7.9 - 1,00 7.1 + 2,94 36.2
Kyushu ) ; 4 -
NO.34 1.6 = 0.30 10, 0% 7.0 3 1,56 13.0 + 3.24 35.2
Kyushu o L
NO.38 2.8 = 0.81 6.6 = 1,26 9.7 &= 0.40 6.6 = 1.79 34.9
Naka- - .
murasaki 2.1 = 0.59 10.0% 8.3 = 1.02 9.9 + 0.88 33.5
Norin ~
NOA1 2.2 = 0.63 7.3 £ 2.15 7.6 £ 1,31 8.6 = 3.03 33.3
ﬁg{‘; 1.7 £ 0.36 5.0% 10.6 + 0.92 5.2 = 0.85 33.2
Kushu 1.1 £012  7.0% 6.4 = 1.76 7.0 £ 219 325
T'surunashi-
genji 1.6 + 0.23 7.5% 8.6 = 0.16 7.7 = 1.1 32.0
Tama-
yutaka 1.5 = 0.27 9.0% 7.1 £ 1.9 9.1 + 0.70 31.4
Kyushu i " + -
NO.31 2.5 + 0.63 6.5 = 1,27 9.3 + 0.81 7.6 - 1,31 31.2
4-33 2.8 = 0.66 6.3 + 0,58 11.8 = 1.80 6.2 + 1,28 31.1
Kyushu
NO.39 1.6 = 0.24 6.8% 9.9 + 1.36 6.2 + 2,10 31.0
Beni-
sengan 2.1 = 0,37 7.0 + 1,00 10.2 + 0.85 9.0 £ 1,97 30.0
NOrin -
NO.9 2.4 + 0,26 6.2 + 1,03 8.3 = 0.61 7.0 = 1,05 27.8
Okinawa
No.100 3.0 = 1,06 6.5 + 1.88 8.1 #+ 0,98 7.3 = 1.69 27.7
Shiro-~
sengan 1.9 + 0.61 8.0% 10.9 * 2.40 8.0 = 1.36 27.1

Murasakibaru 1 9 + 0,36 7.0 + 1.44 107 + 1.23 7.6 + 1.36  26.1

* As the thickening of roots have not occured, the portion was presumed according
to the data 30 days after planting.
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Intervarietal relationship between the number of radially arranged
ridges in protoxylem system and the dry matter percentage of
matured tubers.
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Fig. 2 Intervarietal relationship between the number of vessels constituting

radially arranged ridges in protoxylem system and the dry matter
percentage of matured tubers.
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Fig. 3 Intervarietal relationship between the degree of development®
of the Parenchyma tissue surroundmg 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 che central vessel by the

diameter of the tubers.
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Fig. 4 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. 5 Intervarietal correlation between the mean number of starch grains
contained in a parenchyma cell in the xylem of young tuber 30 days
after planting and the dry matter percentage of matured tubers.
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Résumé

1) 'The relationship between some structural characteristics of young tubers and the dry matter
percentage at the harvesting stage was put under observation using 17 varieties of sweet
potatoes including Okinawa No. 100 and Kyushu No. 34.

2) 'To the dry matter percentage of matured tubers, no significant relationship was observed
both in the number of the ridges radially arranged in protoxylem and in the number of
vessels constituting a ridge. (Fig. 1 and Fig. 2 ).

3) Correlation coefficient between the development degree of intercalated parenchyma sur-

rounding the central vessel and the dry matter percentage was -0, 53, being
5% level (Fig. 3).

significant at
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4) Correlation coefficient between the frequency of the division of enlarged parenchyma cells in

5)

6)

xylem and the dry matter percentage was .0.77 and was significant at 1% level (Fig.4).

Correlation coefficient between the number of starch grains contained in xylem parenchyma

cells and the dry matter percentage was 0,85 and was significant at 19 level (Fig. 5).

Basing on the results described above, the writers tried to discuss on the following 3

points :

a)

b)

As the indicator to discriminate the starch content of matured tubers in early growth
stage, little is to be expected from the number of the ridges radially arranged and
that of the vessels constituting a ridge.

According to the facts described in 3), 4), and 5), it was considered that in low
starch varieties, specialization from parenchyma cells to starch cells remains imperfect.
In other words, the starch cells of low-starch-content-varieties generally leave more
embryonalitic property than high starch ones do.

The negative correlation between the structural characteristics in high starch - content
and the tuber enlargement may well be regarded as a bottleneck in the development

of the breeding of varieties of high starch content and high yield capacity.



