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CHARACTERISTICS OF THE SWEET POTATO (JPOMOEA BATATAS (L.) LAM.)
AND ITS PROGENITOR (I. TRIFIDA (HBXK.) G. DON.) ,
WITH SPECIAL REFERENCE TO
HISTOLOGICAL DIFFERENCE OF THICKENING OF ROOTS

Eiko NisHiMuRra, Motokazu MaTsuBavasar and Ichizo NisHIvama

Abstract

Various evolutionary differences of plant characters were observed between the sweet potato (Ipomoea
batatas) and its progenitor (l. trifida) including five wild type clones and a semi-wild type, Yerz. All
of these wild forms did not produce tuberous (edible) roots. However, a clone, IBTgr-1]l, obtained
in the F3 progeny of a hybrid between two wild clones was found to show occassionally a poor
formation of tuberous roots, being small and irregular in shape.

As previously reported by some authors it was confirmed that the formation of tuberous roots of
the sweet potato followed differentiation of ‘parenchymatous cells and some vessels in the primary
xylem, formation of the primary vascular cambium which produced the secondary xylem, and ‘initiation
of the secondary and tertiary thickening development in the xylems.

Non-edible (fleshy) roots of both species indicated no significant difference in their - histological
structure.  As compared with tuberous roots they were usually characterized by a radial arrangement
of four or six groups of the primary xylem composed of numerous vessels and interstitial lignified
cells.  The lignified cells were small and never showed further divisions. . 'Tliéii)rimary cambium
and the secondary xylem were weakly formed and their meristematic function was also poor.  Thus,
histological differentiation, especially for thickening development, occurred very‘ Aweaklyv or did not,
being dependent on the degree -of thickness of roots.

It was noteworthy that a formation of some small vascular bundles was sometimes found in the

cortex of non-fleshy roots of some wild clones.
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Diagram 1. Characteristics of original-type lines compared with those of the sweet potato,

cultivar Koganesengan.

Black and white blocks show no significant and significant differences from the
values of cultivar Koganesengan, respectively, being signed by + for greater

and — for less values than those of the cultivar.

* Not including roots.
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Figs. 1-4.

171 & 2 okl ORI IEA DR 7 5%

Root development of the sweet potato and its progenitor 148 days after
planting. Fibrous roots were removed on the left side of the root
mass, except Figs. 3 and 4. 1:Poorly thickened roots of Kjzs—4.

2: A root mass with semi-tuberous roots of Ki23~3. 2: The same with
poor tuberous roots and thick semi-tuberous roots of IBTg71-11. Most
of the former were still hardly edible, because of partial development
of lignified xylem tissues. 4: Tuberous roots of the sweet potato culti-
var Koganesengan.
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Figs. 5-8. Photomicrographs of cross sections of roots of the sweet potato and its

progenitor. 5: Tissue differentiation of a thick non-edible root of Kj23-10
(type I0). The primary cambium is indistinguishable although the
secondary xylem is clearly observed (ca. x 52). 6: Partial formation of
parenchymatous cells in the central region of the stele in a thick semi-
tuberous root of IBT;g,~11 (type V) (ca.x15). 7: Primary and secon-
dary thickening development of a tuberous root of Koganesengan (type
V) (ca. x71). 8: Development of primary and secondary xylems
in a semi-tuberous root of Kiz23—4. The former composes of prominent
vessels and small lignified cells. In the latter interstitial cells are not
lignified.  Notice the formation of new vascular bundles in the cortex

(ca. x 43).

cc: cork cambium; co: cortex (probably cork cortex); ct: cork tissue;
lc: lignified cells; m: meristematic cells surrounding vessels; pc: pri-
mary vascular cambium; vb: vascular bundle; ve: vessel; x;: primary
xylem; xp: secondary xylem.
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differentiation I-TYPE 11-TYPE III-TYPE IV-TYPE V-TYPE VI-TYPE
K 123-5, -15 I L L  H SR SRS————— !
\
K 123-4 [ L 1 J
K 123-10 b L L  FEN ]
18T 671-11 k . L L | [ — ]
Y 673 o 1 1 S 4
Koganesengan } 1 . L L I
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: Usual occurrence
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: Gene I~V

Diagram 2. Relationship between the development and histological
differentiation of roots in the sweet potato, cultivar Ko-
ganesengan and its original-type lines.
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