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Introduction

Assimilation products of Asparagus officinalis L. are stored in crown and storage roots. This
photosynthate induces the crown buds on some parts of the crown®®. Since development of the
crown and induction of the crown buds are important to growth of asparagus, it is necessary to
investigate the factors on how the development of the crown and the induction of the crown bud
take place. Unfortunately, because crowns are usually formed on a tip of growing rhizome, it is
difficult to observe the developmental process of crown visually.

As mentioned above, at plant level, the crown formation was essential in rapid growth of
asparagus plant. In in vifro propagation of asparagus, previous researches showed that rooting
was more difficult than shooting'®. This fact makes it difficult to regenerate an intact plantlet.
However, easy rooting was expected from crown-like body induced in tissue culture. Therefore
the crown-like body formation was necessary for plantlet regeneration in iz vitro propagation of
asparagus.

There were only a few studies subjected to the crown which was formed on above-ground
nodes®®. Understanding such formation of aerial crown-like body more detail will facilitate the
way toward rapid means of vegetative propagation, and determine the physiological mechanism of
its formation. Yang et al. reported that aerial crowns were formed at the node of basal portion
in young seedlings and young plants propagated by tissue culture®.

The present work is conducted to investigate the induction of aerial crown-like body in the
adult plants under natural condition.

Materials and Methods

In the middle of October, 1990, formation of aerial crown-like body was investigated in 5-year-
old plants of 6 cultivars (Asparagus officinalis 1.} in Experimental Farm of Hokkaido University,
Sapporo, Japan. Then, number of shoots developed from the aerial crown-like body was counted.
For estimation of the aerial crown-like body-forming portion, the lowest order at the node forming
the aerial crown-like body was checked in each plant.

For preliminary histological studies, aerial crown-like bodies obtained in the field were fixed
in FAA (formalin : acetic acid : ethanol=5: 5: 90), dehydrated by using ethanol-buthanol series, and
embedded in paraffin. The embedded tissues were cut into 12-ugm-thick sections, stained with
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Delafield’s hematoxylin, and observed under microscope.
Results and Discussion

Many aerial crown-like bodies were formed on the node of adult plant in 6 cultivars inves-
tigated. The aerial crown-like body formation in a high frequency, 65% of observed plants, was
found in cultivar ‘Hidel’, and 20-409 of observed plants in other cultivars formed aerial crown-like
bodies (Table 1). However, further research is needed to define whether varietal difference in
aerial crown-like body formation truly exists or not.

Aerial crown-like bodies could be found easily because they had yellow-colored shoots (Fig. 1
-1, 2, 3). Almost all of them produced 1 or 2 shoots (Fig. 2). In addition, there was a variation in
size of aerial crown-like body which ranged from 1 to 3 mm. Aerial crown-like body could be
easily isolated from the nodes of stalks and lateral shoots, and it seemed to he the organ with
established structure as individual plant (Fig. 1-4).

Aerial crown-like bodies were formed on the nodes at/above the 40 th node order on stalks and/
or on the lateral shoots which were developed from the 20 th node or above on stalks (Fig. 3). In
case of the aerial crown-like body formation on the lateral shoot, it was formed on the advanced
node order of the lateral shoot developed on the 20 th-30 th nodes of stalk, but it could be observed
on the lower node order if lateral shoots were developed from the 30 th node or above. These
aerial crown-like bodies were formed on the portions at 70 to 120 cm above the ground.

From these observation, the aerial crown-like body seemed to be formed around the foliage
growing thickly and at the portion exposed to sunshine. Some larger aerial crown-like bodies
could be observed in other districts where the environmental conditions were different from those
in Experimental Farm of Hokkaido University. This fact led to the assumption that environ-
mental factors might influence the aerial crown-like body formation.

However, the previous reports interestingly showed that indole-3-acetic acid (IAA) induced
crown formation at the basal portion of the young plants®. It is necessary to carry out further
work to give more informations related to the development, dormancy and other physiological,
structural phenomena of the aerial crown-like body in nature.

By histological observation, it was clear that the aerial crown-like body was protected by a
hard coat at the basal part, and induced some crown buds on its surface layer (Fig. 4-1). A large
number of vascular bundles ran longitudinally and latitudinally inside the aerial crown-like body.
Histologically there was a difference between the tissue around the crown buds and those of basal
part (Fig. 4-2). Vigorously-dividing cells were observed in the former ; on the other hand, the tissue
in the latter consisted of enlarged cells with thickened cell wall. This fact indicated that the
activity of cell division was reduced. The histological characteristics of the aerial crown-like body
resembled to that of subterranean crown.

Conclusively, the essential conditions of the asparagus crown are that they can develop into
rhizome, and continuously emerge a spear and a storage root, because an asparagus plant is
perennial. Therefore, further experiments to prove the occurrence of the morphogenesis should be

carried out through #n wvitro or in vivo cultures.
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Summary

Aerial crown-like bodies were observed in adult plants of six cultivars of Aspavagus officinalis
L. under natural condition. It was found that in each cultivar there was an ability to form aerial
crown-like body and the size of the aerial crown-like body varied. The aerial crown-like bodies
had some buds on their surface layer, vascular bundles and storage tissues inside them, and were
protected by hard coats. Generally, the structure of the aerial crown-like body was similar to that
of a crown of rhizome. The formation of aerial crown-like body usually took place on the 40 th
node or ahove along primary stalk and/or on the nodes of the lateral shoot which developed from

the 20 th node or above of the primary stalk.
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Fig.1. An aerial crown-like body formed in adult plant.
1, New lateral shoots(nls) developed from 5-year-old plants(ap) growing.
2, Aerial crown-like body(ac) formation on the node and new lateral
shoot(nls) developing thereon. 3, External appearance of aerial crown
-like body(arrow). 4, Aerial crown-like body isolated from adult
plant(ap).

Fig.4. Histological observation of aerial crown-like body.
1, Longitudinal section of aerial crown-like body. Crown bud(cb), leaf
primordium(lp), vascular bundle(vb) and coat{c) were observed. Scale
bar indicates 1 mm. 2, Difference between the tissue around crown
bud(A) and that around basal part(B). Scale bar indicates 50 .
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