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Abstract

From the studies of the ontogeny of | the seed plants and the true

ferns the different characters in these two groups are summarized in
Table 1.

Table 1. The contrast characters which specialize the seed
plants and the true ferns

Seed plant True ferns
Standard '
A. Gametophyte
a. Type of thallus - Heterotype Homotype
b. Habit . Parasitic Self-supporting, semiterraneus
c. Type of cell division | Simultaneus type, no special | Successive typé, growing point -
growing point cell appears cell leads the growth
d. Composition of body | 3-dimentional Begins with one-dimentional,
: then reaches 2-dimentional
e. Habit of male Reaches the egg cell thru pollen | Reaches the egg cell swimming
gamete tube cell (a cell of the male water, conducted by the malic
gametophyte) acid diffused from arch-
' . gonium

B. Sporophyte

a. Unit composition of A composition resembling | A composition résembling

body seedling composed by prothallium, though it grows
hypocotyl and contyledon 3-dimentionally » .
b. Type of develop- | Simultaneous type Successive type
ment in the unit
composition
¢. Duplication of the | Due to the secondary appear- | Due to the division of the.
unit composition ance of the growing point growing point cell on the
: (corpus initial and tunica) tip of the body
d. Course of the diff- Begins simultaneously, then | Proceeds from proximal to
erentiation of the procdeeds from the distal part distal part of the unit com-
tissue ' to the proximal part of the position

unit composition
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e. Root Main root and lateral root | No main root, but lateral root
: develop
f. Flower Develops Non
g. Origin  of spore | Periblem origin Dermatogen origin
mother cell
h. Seed formation Occurs Non

The supposed phylogenetic original plants composed under the con-
sideration of those characters listed in Table I are as follows :

1. That of the ferns resembles the prothallium of the living ones.
The cell division occurs when the nucleus divides in the cell, making
uninueclear multicelullar filament first, leaving a growing point at the
tip of the body. After a little while it grows 2-dimentionally due to
the division of the growing point cell by terns, producing the cells of
the thallus. Semiterraneus. The reproductive cells are zoospores.

2. That of the seed plant resembles the seedling of the living
seed plant, composed of a stalk and a leafy upper portion. The
initial cell developes first as the multinuclear cell, then to the uninue-

lear multicellular thallus. Subterraneus. The reproductive cells are
swarm spores.

In the later phylogenetic stage there. appeared different kinds of
sexual reproduction in the above two, which induced the alternation
of the n-(gametophyte) and 2n-(sporophyte) generations, the terraneus
habit, the differentiation of the vascular bundles, the spore formation in
the sporophyte generation, and the resting type spores in the fern
plants, while the parasitic type in the seed plants.

Now we can find out the resemblances of those two types in the
item 1 and 2 in the living green algae, belonging to different sys-
tematic types. They suggest to us that the seed plants and the ferns
derived from different ancestors and were parallel existences in the
phylogenetic ages having no implication between them. In Table
1 we can find out that there we can trace back the cause of the dif-
ferences of many characters in both groups into the protoplasmie charac-
ter in their initial cells. And the latter more importantly leads the
writer to consider that such fundamental character as that which con-
cerns to the protoplasmic behaviours conducting the ontogeny in such
large group as the seed plants could not be derived from such a differen-
tiated group as the ferns.

As for the common characters in them, (1) they have similar
type chloroplasts. However, we can find out a similar case in
the green algae as well as in the green plants in other systematic
groups. It is one of certain universal characters with certain broad
distributions in the plant kingdom; (2) they have vascular bundle,
which is considered an important character by which they are clas-
sified in the same group as the vascular plants, but it looks to the
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writer that this character is not a unique one in these two groups;
it appears in the moss, though very primitive, and the sieve tube devel-
ops in the brown algae such as laminaria. Thus the cause of the
appearance of the vascular bundles is to be considered as the results
of the plant body developed 3-dimentionally and thickened in the 2n-
generation due to the doubling of the nuclear phase, namely there appears
a part in the center of the body, where the light cean not reach
from the outside so that the cells can not develop as the synthetic tis-
sue and also there acecumurate the synthetic produets transferred from
the differentiated synthetic tissue outside; thus there developes the re-
serving tissue, then conductive sieve cells or tubes. The self-digestion
in certain cells among those reserve cells may cause the xylem ele-
ments. The latter may be the ones which were induced by the terres-
trial habit. In short the possibilities of the appearance of the reserve
or conductive tissue exist in several different kinds of the plant
groups, and the terrestrial habit forced the development of the tend-
encies. Consequently the presence of these two common characters
can not be recognized as the direct proof of the assumption that the
ferns and seed plants have the intimate phylogenetic relationship.

Here the writer wishes to say that in the field of the phylogenetic
" studies we have to consider more details from the comparative studies
of the ontogeny in the plants, and we have to seleet in this field the
different standards from those in the studies of the derivation of
certain small groups or some organs in the living things.
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Fig. 1. Photomicrogr. of a young plant of a true fern, attaching to mother
protallium ; @, a part of the prothallium; b6, first leaf; ¢, root of the first
node; 4, arrow shows the surface of the foot. ca x15

Fig. 2. A part of Fig. 1, photo taken from opposite side. a, a part of the
prothallium, 6, a part of the first petiole; ¢, a part of the first root; 4, points
the surface of the foot; %, vascular boundle of root; f, shows the distal point
of the bundle of stem; 7, shows the starting point of first root. ca x60
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Fig. 3. Early developmental stage of the branch root formation of Vicea Faba. a,
start of protoxylem; b, end of metaxylem; d, primary phloem; e—e;-—e,;, endoder-
mis; e, divided longitudinally; ¢, Caspary’s point; cells dividing parallel to the
endodermis and other dividing cells seen outside of the endodermis. Photomicro-
graph ca x15 ,

Fig. 4. Formation of the growing point of the branch root, little later stage than
that in Fig. 3. a-b, primary xylem; & primary phloem; e—e;—e;—e;, endodermis; c,
one of the Caspary’s points; there many endodermal cells dividing parallel and
perpendicular to its surpace; Outside as well as inside the endordermis d1v1d1ng
cells seen. Camera lecida drawing. x140
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Fig. 5. parts of the mother root and the brach root, near the starting point of the
branch root of Vicea. Faba. d, the primary phloen of the mother root; e,—eg endo-
dermal cells connecting from the mother root to the branch root without break; ¢,
Caspary’s point; inside one of the endodermis cell divided parallel to the surface of
the endodermis, it has the Caspary’s point; ¢/, cortex of the branch root, continued
directly to that of the mother root; p, the pericycle of the branch root, which also
connects diractly with that of the mother reot. Camera lucida drawing. x 140

Fig. 6. Cross section of a root of Ipomoea batatas, including a part of the branch
root (transverse section). Arrows from a show the ends of the primary xylems of
the mother root; s, s, lysigehous intercellular spaces appeared in the cortex of the
mother root, due to the growth of the branch root; arrows from & show the xylem
in the branch root; b, starting point of a primary xylem of the mother root; c,
inner end of the bundle of the branch roct. Photomicrograph. ca x50
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