Comparative study of the rhizome morphology in
Ophiopogon japonicus (sensu lato)
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Abstract

We observed the underground organs in Ophiopogon japonicus (sensu lato) growing at the Kakuma hills, east
of Kanazawa city. This species is a rhizomatous plant growing widely in Japan. Two types of rhizome were iden-
tified : a vertical rhizome and an underground stolon. They are sometimes very similar in appearance and diffi-
cult to identify. We found that the vertical rhizome had only foliage leaves and the underground stolon scale
leaves. Thus the vertical rhizome and the underground stolon can be identified whether they have the remains
of foliage leaves or not. The vertical rhizome and the underground stolon also differed in the growth pattern.
These results lead to the conclusion that two types of plant grew side by side with each other at the Kakuma
hills ; one has only the vertical rhizome and the other develops the underground stolon as well as the vertical
rhizome.

Key words : Ohiopogon japonicus, underground stolon, vertical rhizome.
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Fig. 1. Diagram showing rhizomes and the parts measured in Ophiopogon japonicus (sensu lato). Roots are
omitted. A, B, rhizome from an apical bud ; C, D, E, rhizome from an axillary bud.
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Fig. 2. Shoot with foliage leaves; Ai, lower part of a shoot; Az, longitudinal
section of A1 ; B, longitudinal section of a shoot with remains of foliage leaves.
fol, foliage leaf ; rh, rhizome ; rl, remains of foliage leaf; g, ground surface.

Fig. 3. Various rhizomes (shown by an arrowhead) ;A, three successive rhizomes with close internodes ; B, sin-
gle rhizome with close internodes; C, rhizome with long internodes branching axillary from the base of the
rhizome with close internodes ; D, rhizome with long internodes branching axillary from the middle of the rhi-
zome with close internodes ; E, rhizome with long internodes from the terminal bud of the rhizome with close
internodes ; F, two successive rhizomes with long internodes; G, long creeping rhizome branching axillary
from the base of a shoot; H, new shoot from the terminal bud of a long creeping rhizome. fol, foliage leaf; rl,
remains of foliage leaf’; rt, root; sc, scale leaf.
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Fig. 4. A plant composed of the rhizomes with close internodes. fol, foliage leaf’;
s1~s3, shoot with foliage leaves ; ns1~ns5, new shoot ; cat, cataphyll.
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rh5 ” & rl rh4

Fig. 5. A plant composed of both the rhizomes with close internodes and the rhizomes with long internodes. fol,
foliage leaf; s1, s3, shoot with foliage leaves; rhl, rh2, rh4, rhizomes with close internodes; rh3, rhizome
with long internodes from the axillary bud of rh2; rh5, rhizome with long internodes from the terminal bud of
rh4 ; rl, remains of foliage leaf.

Fig. 6. A plant with three types of rhizome. fol, foliage leaf; rhl, long creeping rhizome ; rh2, rhizome with
close internodes from the terminal bud of rh1; rh3, rhizome with long internodes from the terminal bud of
rh2; s, shoot with foliage leaves from the terminal bud of rh3; rh4, rh5, long creeping rhizome from the axil-
lary bud of s ; sc, scale leaf; rl, remains of foliage leaf.
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Fig. 7. Relationship between the length and the di-
ameter of the rhizomes branching from the termi-
nal buds (solid squares) and from the axillary buds
(open circles).
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Fig. 8. A diagram illustrating the formation of a rhizome system of the plant shown in Fig. 4. Numerals below
the illustrations indicate the chronological order. Stage 4 is the diagrammatic illustration of the plant in Fig. 4.
The letters, fol, s1~s3 and ns1~ns5, correspond to those in Fig. 4.

r rh2 rh2

fol
_ — ground surface
rh
rhi th3 4 rh5
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Fig. 9. A diagram illustrating the formation of a rhizome system of the plant in Fig. 5. Stage 7 is equivalent to
the plant in Fig. 5. The letters, fol, s1~s3 and rh1~rh5, correspond to those in Fig. 5.
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Fig. 10. A diagram illustrating the formation of a rhizome system of the plant in Fig. 6. Stage 4 is the diagram-
matic illustration of the plant in Fig. 6. The letters, fol, s and rh1~rh5, correspond to those in Fig. 6.
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Fig. 11. Relationship between the length and the di-
ameter of the rhizomes from the axillary buds.
Open circles show the rhizomes with scale leaves
and no remains of foliage leaf, and solid circles the
rhizomes with the remains of foliage leaf.
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