LA VERKARO BOTANIKA

DE

SEIITIRO IKENO

("‘\/—\_’——

ARANGITA DE LIAJ AMIKOJ KAJ LERNANTO]



Maegaki

IKENO Hakusi ga Meidi 27 nen (1894 nen) kara konniti made oyoso sizyiinen
no aidani, Nippon oyobi Gwaikoku no samazamano Zassi e 6yakenisareta Syoku-
butugaku kwankeino Kenkyii-Ronbun wa, sono Kazu obitadasii no de aru. Ima
kokoni Hakusi no sitasii Tomo oyobi Monka ni yotte, korerano Ronbun ga issatuno
Hon ni torimatomerare, ‘‘ IKENO-SEITIRO SYOKUBUTUGAKU RONBUNSYD "’ (‘‘ VER-
KARO BOTANIKA DE SENTIRO IKENO’’) to iu Namae de syuppansareru koto ni
natta. Kore wa hitotu niwa, Hakusi ga Sekai no Gakumonkai ni tukusareta
Otegara wo kinensuru tame, mata hitotu niwa, Hakusi no Ronbun wo sankésitaito
omou Kenkyfisya no Benri wo hakaru tame de aru. Hakusi wa Wagakuni ni
okeru Syokubutu-Saihdgaku oyobi Idengaku Kenkyi no Senkakusya tosite amatano -
yiiekina Kenkyli wo nasitogerare, Sekai no Gakumonkai ni oite Omoki wo nasite
orareru no de aru kara, wareware wa kono Ronbunsyl ga korera H6men no
Kenkyii wo okonawanto suru Hito ni totte, kotoni tattoi Bunken de aru koto wo
sinzite utagawanal. .

Kono Hon ni toriireta Ronbun ni tuitewa, Kwatuzi no Kumikata nado
kanarazusimo mattaku itiyd de nai koto no aru no wa, moto iroirona Zassi e
noserareta toki no Insatu no Teisai wo sonomama hozonsita kara de aru. Duhan
no Hukusya niwa, sore no Iroai ya Ooisa nado, amari moto to tigawanai yoni
zytibun tydisita.

Kono Hon wo dasu ni tuite, daiiti niwa sonoutino Ronbun ga moto deta Zassi
kara kore e tensaisuru koto wo sydtisareta korerano Zassi no Hensyli oyobi
Syuppan ni kwankeino Katagata, mata daini niwa wareware no Kuwadate ni
sanseisite, kono Hon no Syuppan wo hikiukerareta Sydkwabd no NoGuTI-Kenkiti
Kun ni atuku Orei wo moésiageru. Tugini kono Hon ni hukumareta Esperanto
no Bunsyd wo tuduru ni tuite OkA-Asajiré Hakusi ga hitokatanarazu ohoneori-
kudasatta, sore ni tuite, wareware wa Hakusi ni atuku Orei wo mésinoberu. Nao
mata kono Hon no Hazime ni dasite aru Hakusi no Syézd wa, Paris no Bizyutu-
Ekaki Robert KAsTOR Kun ga sono sumu Toti no aru Zassi e deta Hakusi no
Syasin ni motoduite, Pen to Inki de egakareta Mono de aru; wareware wa kono
Du wo kono Hon e toriireru koto wo yurusareta Kimi ni taisitemo mata atuku
Orei wo mosiageru.

Sydwa 8 nen Sigwatu
IKENO Hakusi no Tomo oyobi Monka ni kawatte

KUSANO-Shunsuke
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1. ON THE BEHAVIOUR OF THE NUCLEI DURING
THE CONJUGATION OF ZYGNEMA

WITH PLATE I

The fusion of nuclei of two cells during the conjugation-process of sev-
eral species of Zygnema has been studied by Dr. H. KLEBAHN (). It is a well-
known that we distinguish two modes of conjugation in Zygnema: firstly, that
in which zygote is formed within one of the conjugating cells, and secondly,
that in which it is formed, not within any of these cells, but within the com-
mon canal formed between them. KLEBAHN’s observations refer exclusively
to Zygnema belonging to the first class. It is the purpose of this paper to
study the fusion of two nuclei in one species belonging to the second class
and to describe their somewhat peculiar behaviour during the process.

Now firstly as to the mode of preparation. My observations have al-
most exclusively been executed on materials which were hardened, stained, and
imbedded in Canada-balsam, because fresh materials give but an imperfect
image. Algal filaments are hardened and stained in either of the two ways
mentioned below: firstly, they are hardened and stained simultaneously by
means of PFITZER’s picro-nigrosin (2), in which they lie at least for one night
and are then washed with very dilute glycerin, secondly, they are hardened
by 1% chromic acid, washed during several hours with running water, stain-
ed with DELAFIELD’s haematoxylin in which they lie at least for one night,
washed with 2% alum solution, and then washed repeatedly with distilled
water. Algae hardened and stained in either of these two ways are then
transferred to 20-50% alcohol, which is then made to concentrate gradually
almost to 100% by diffusion method (3), then again transferred to 10% solu-
tion of turpentine in absolute alcohol; OVERTON’s arrangement (¢) is then
made to make this solution gradually change into almost pure turpentine,
after which algae can safely be imbedded in Canada-balsam in turpentine
(not too much concentrated) with no confraction at all. Thus I have ob-
tained beautiful specimens of Zygnema, in which only pyrenoids, nuclei, and
nucleoli are stained and other parts are almost colourless.

The specific name of Zygnema in question could not be determined. For
its structure I refer the readers to the middle cell (on the left side and not
concerned in conjugation) in Fig. 4 a.

VI 1(818 )8) KLEBAHN: Uber die Zygosporen einiger Conjugaten. (Ber. d. deuts. bot. Ges. Bd.

(2) Pritzer: Uber ein Hartung und Farbung vereinigendes Verfahren fiir die Unter-
suchung des plasmatischen Zellleibes. (Ber. d. deuts. bot. Ges. Bd. I, 1883).
(3) STRASBURGER: Botanisches Practicum, 2. Aufl., 1887, p. 515.

- ft( ii)) OVERTON: Mikrotechnische Mittheilungen etc. (Zeits. f. wiss. Mikroskopie. Bd. VII,
e .



2 ON THE BEHAVIOUR OF THE NUCLEI

The first step of the conjugation is the formation of two processes, one
from each cell (Fig.1) which then meet and fuse with each other (Fig.2).
Then follows the disappearance of the common wall which separates the two
processes (Fig.3). Up to this stage we see no change at all in both nuclei.
The next stage is represented by the upper pair of cells in Fig. 4, where the
nuclei of the two cells are already concerned in the process of fusion. At
this stage, it seems as if both nuclei are connected by a very fine thread (t),
but this so-called «(thread» part seems to be nothing more than a part of the
nuclei specially thinned during the conjugation. I was not fortunate enough
to be able to follow the development of this «thready, but its formation is
not difficult to be comprehended and proceeds probably \as follows: Each
nucleus produces a thin process tapering inwards and these two processes
meet to form the «thread». This view is made highly probable by the fact
that each nucleus tapers inwards very gradually and the «thread) is there-
fore finest at its middle part, which indicates the meeting point of the two
processes of nuclei. In the next stage (Fig.5), the «thread» becomes broader,
its width being almost equal to that of the body of the nucleus; in this stage,
the two nucleoli do not yet come into fusion. Then the «thready, which may
now rather be called a «band» becomes shorter and the two nucleoli approach
each other (Fig. 6). When this stage is over, two chromatophores pass
from each cell into the common canal, which widens and becomes bladdery;
now, the real fusion of the two nuclei takes place, for both nucleoli become
fused into one, and the resulting nucleus takes the normal shape (Fig.7 ).
For the formation of zygote, it remains then nothing but to form a thick
coat around the whole apparatus of these chromatophores and nuclei.

In short, during the conjugation of this species of Zygnema, after the
fusion of the two processes of cells, one of the nuclei produces a thin slender
process which advances inwards and meets with that produced similarly
from another and thus the so-called «thready is formed. The latter then
becomes wider, the two nucleoli approach each other and fuse together, and
the nucleus takes the normal shape. This is the whole process relating to
the fusion of the two nuclei.

It may here be remarked that chromatophores (pyrenoids as well as
starch-granules) seem to grow in those cells concerned in conjugation. For
- this I refer the readers to the Fig.4a in which cells concerned and thogse
not concerned are found both in one and the same filament.

In conclusion, I have to add that I could follow also almost all succes-
sive stages of the behaviour of nuclei during the conjugation of a species
of Zygnema belonging to the first class above mentioned. I append here
figures (Fig. 8, a-g) explaining some of these stages, of which c, e, and f
correspond respectively to Figs.11, 12, and 18 of KLEBAHN (*) (3). These

(1) KLEBAHN, l.c.

(2) Of course, various stages represented in Iy figures are drawn in fresh state in
common systematic books, such as Cook’s British Fresh-water Algae (e.g. Pl 81, fig. 2b) or
WOLLE's Fresh-water Algae of the United States (e.g. Pl CXLIII, fig. ), but in these works
cellicx_mtents are coloured entirely green, so that I can distinguish neither chromatophores nor
nuclei.



DURING THE CONJUGATION OF ZYGNEMA 3

figures explain themselves, but I refer those readers who want further in-
formation to the explanation of plate affixed below.

BOTANICAL LABORATORY,
AGRICULTURAL COLLEGE,
IMPERIAL UNIVERSITY, TOKYO.

Explanation of plate I

All figures drawn from picro-nigrosin preparations (except Fig. 8, which is drawn from
chromic-haematoxylin preparations) with ABBE’s camera lucida under the magnification by
Zg1ss, Homog. Immers. &+ Ocular 2.

Fig. 1. Cells preparing to conjugate; two processes produced from them about to mee
each other. p signifies pyrenoid, ¢, chromatophore, n, nucleus, k, nucleolus.

Fig. 2. Two processes fused, and common wall yet present.

Fig. 3. Common wall already disappearing.

Fig. 4. Nuclei connected by the so-called ((thread)) (processes of two nuclei) (t).

Fig. 4a. In the uppermost and the lowest pair of cells, which are concerned in conjuga
tion, chromatophores are large, whereas in the middle cell not concerned in conjugation they
are small.

Fig. 5. Thread now becoming a band; two nucleoli yet distinct.

Fig. 6. Two nucleoli approaching each other.

Fig. 7. Chromatophores passing into the common bladdery canal; two nuclei, together
with their respective nucleoli, fusing.

Fig. 8. Represents various stages of conjugation in a species of Zygnema belonging to
the first class:—

a. Cell not concerned in conjugation ;
b. Contents of one cell on the way of passing towards the other cell; two nucle
distinet ;
Contents of two cells found together in one of them; both yet distinct;
Nuclei coming into contact with each other;
Nuclei fusing together, both nucleoli yet distinct ;
Nuclei and nucleoli fusing;
Abnormal form, in which both riuclei and nucleoli fuse together already before

® o oo

the contents of one cell have not yet completely passed away into the other
cell.

(Botanical Magazine, Tokyo 8, 1894, 187-192.)
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I LR ARILREMOBRECE U T HOBe RN CAERD 5 I ADEE LM
BFiIEYe MUTZEPRUIHELITIAREEBA 7~ 74 2K (A Wuss) L UTROWI
1865 ZE D THHIC A ¥ S . ML T 1890 4RI TR EDBEMB/B LA LN o HDM
FHOAIMABE R THCHRLBRIIS 8 0d 5 PHL T BICAIBHMI B TZ 2R
PN BADEPERRVRIIMOT 5T Do LY 4 AROPWRIISHEMT 5 L H ALHE
DHEFCEDS HORN2Z 7y 2v FoBOMEARIPERHM L S 2L L« JORIMSMIAF
WELY 33 OURN Do 3IAFHEIICRC TZPHCHATET 5 L CHTEMOIIIE
X35~2Lo

KRB THEEORBHAPHRT CEY L2 ATEFORILOKNEEE E #IELI Do 52
PRUCHEUTHECE S, EREHEY CHBORBL2HT XL LN HEKTLY
S EOFRILBI B A OWICE 5,

=S XK
—- Fro¥ER | BHL oKX
i ¥ 4 KRG 35 (2 LTRT)
) ¥
y 31] < 4 !%m_l:ﬁ HFE| & L]

#* £ + | Rhodea japonica Roru. 0 49 51 51
+ % a7 | Dendrobium moniliforme Sw. 0 60 33 27
& ¥ 3 v | Bolbophyllum ussuriense Max. 0 74 45 39
# v 5 v | Luisia teres Br, 0 75 45 36
» ¥ 3 | Sarcochilus japonicus Miq. 0 125 27 27
A #+ = & V¥ | Peperomia portulacoides A. DieTr. 0 28 42 30
¥ <= = = | Myrica rubra 8. Z. 0 400 27 24
¥ e s % | Pasania cuspidata OERST. 0 530 21 18
¥ ¥ v % | Viscum album L. 45 ((FFL)| 66| 27
* kN~ VY% | Loranthus Kaempferi Max. 104 272 33 18
9 % & <~ 7 % | Michelia compressa Max. 0 282 24 21
v * z | Hlictum religiosum S. Z. 0 218 39 19
2 ~ | Stauntonia hexaphylle DrcNE. 0 533 22 19
E 5 ¥ 7> v7 v | Berberis japonica R. Br. 0 225 24 27
> v 7 v | Nanding domestica THUNB. 0 402 27 21
4 = ¥ = | Machilus Thunbergii S. Z. var. major BL. 0 545 21 15
# = 7 % | Actinodaphne lancifolia Mrisy. 0 448 21 15
r ~ 5 | Pittosporum Tobira Arr. 0 337 21 12
¥y < b+ < 35 | P. undulatum VENT. 0 350 27 21
v ¥ 9 v o< 4 | Rhaphiolepis japonica 8. Z. o| 87| 27 g
4 » | Eriobotrya japonica LINDL. 0 260 24 18
b 3 # = 9 | Photinia glabra Max. 0 300 21 18
' ¥ ~ v & 3 | Skimmia japonica THUNB. 0 258 21 15

() La nombro kaj la grandeco de stomatoj.



HMHERLOMBMEXE KD

<

5K
— A oZEE | FJH oKX
Hil n % KR 2 /A (2B TRT)
¥
fn % j B % %o L H ATE| £ | B

a ¥ ¥ | Daphniphyllum macropodium Miq. 0 300 24 18
e x ¥ 5 | Buxus japonica MUELL. var. microphylla Hx, f. 0 215 39 30
1 = » ¥ | Hex crenata THUNB. 0 357 15 12
# 7 * v | I latifolia THUNB, 0 301 36 27
€ ¥ 2 % | L integra THUNE. 0 211 33 30
< ¥ ¥ | Evonymus japonicus THUNB. 0 297 27 21
& v+ 2 % | Elaeocarpus decipiens HEMSL. 0 638 21 18
7 Y | Thea sinensis L. 0 195 36 27
¥ ¥ » 7 v | T. Susanqua Nois. 0 129 36 33
4 o * | T. japonica Nors. 0 293 27 15
€ 7 =2 7 | Taonabo japonica (THUNB.) Szysz. 0 317 36 30
i h ¥ | Eurya ochnacea (D.C.) Szysz. 0 183 33 30
¥ % % | Eurye japonica THUNB. 0 591 24 24
2 2 F 4 ¥ | Xylosma racemosa Miq. 0 833 21 15
Y9329 vir4 | Kandelia Rheedii Hook. o] 133 45 39
v ¥ 53 v | Psidium Guyava L. 0| 1281 21 15
* K4 7 | Fatsia japonica DEcsE. et PLANCH. 0 182 24 18
A 7 v 3t 7/ | Dendropanaxr japonicum SEEM. 0 833 24 21
¥ 4 # | Hedera Helix L. 0 248 30 27
7 7 ¥ | Aucuba japonica THUNB. 0 144 36 33
1 7 v 27 9 v | Pirola rotundifolia L. 0 168 42 33
v A Xy v v | Chimaphila japonica Miq. 0 270 30 27
1 »~ v 5 » | Shortia unifiora Max. 145 197 27 24
A4 »~ B F s | Schizocodon soldanelloides S. 7. 0 670 27 24
24 3 v 2FF | Myrsine neriifolia S. 7. 0 197 33 21
v v ¥ ¥ v | Ardisia crispa D. C. 0 160 30 21
Y 7 4 v ¢ | A. japonica Br. 0 230 24 21
T A 7 v | Sideroxylon ferrugineum Hoox. et ARN. 0 355 21 15
£ = ¥ % | Ligustrum japonicum THUNB. 0 288 33 27
3 > ¥ | Osmanthus Aquifolium B. H. 0 500 21 15
VB ¥ » 5 | Anodendron laeve Max. ¢] 255 27 21
7 4 7 Y 5 | Trachelospermum jasminoides Lew., o] 276 27 21
¥ 7 3 35 v | Hoya carnosa R. Br. 0 203 24 18
¥ v = ¥ = | Viburnum odoratissimum KEer. 0 376 36 24

DEORCHELUTHELNE Y S5 v DB REARI S (—FHt 9V 4— bz O8F—

HAF—EDy 27 =" ¢ o O ES 4 LA/ VI I 2 A L E O M SHE
ERTEREABELU T LB R TEENESEROMCHE L AR TR EAES
HHOMIC LIUBCR TR ZE N ENEEOM M LEMC R TR NE N ERE WO L
AR TR EENEAEBOM AL 2B R T AT HEL BRI L L i R T
HABEIEEOMI A UME— R SR Tk — TR R B3 2R 5 <L,

CHAPnERRERS 8 AT 27 (1894), (281)—(285)]
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1877 &7y L 2B OKMEL 1 7> » V=1 L v 2Kk Ceratozamia (V 7 Yz BT) #
B Uy HOBBS C—ROBEMR L& eHm U Lasy @ 79 FCEHRERLITEL. IE
CRRLTHBBEY RS ERmE Yo FT 1884 FRWES Y "B K41 7o Y L 2 HWER # 0 v 4
— e b~ TRIAEFRY 7V ERBIL B Oycas circinalis W L. HOBIRZH IR L Tk
BEPERe 2kt bo HOFIE L Cyeas circinalis (= MRS 2 2 S TR —B
DD Ped Ty WU THMBA 2L 2o RERBEOMMART FIL F e R b5 AT 14—
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existierende Kanalzelle gehalten hat. (ENGLER u. PranTL, Die natiirlichen Pflanzenfamilien,
11, Teil, 1883, p. 16)
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77y 7KHA{ Jedes Archegonium hat nach TrEUB bei Cycas circinalis eine Centralzelle,
zwei Halszellen, .a.ber keine Bauchkanalzelle. (Frank, Lehrb, der Bot. II. Bd., 1893, P. 242)
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(1) La spermatozoido €e Cycas.



5. NOTE PRELIMINAIRE SUR LA FORMATION DE LA CEL-
LULE DE CANAL CHEZ LE CYCAS REVOLUTA

PLANCHE II

Grace aux belles recherches de ’éminent professeur allemand, M. le Dr.
E. STRASBURGER, il est bien connu depuis longtemps que la formation de la
cellule de canal est le phénoméne commun aux Coniféres. Quant aux Cycadées,
au contraire, qui sont liées trés intimement, il est aujourd’hui généralement
admis que ce processus n’a jamais lieu. En effet, en 1877, M. E. WARMING,
céleébre professeur danois, a signalé l’existence d’une cellule de canal dans
Yarchégone du Ceratozamia (1), mais deux ans aprés il a nié lui-méme sa
premiére indication qui « repose en partie sur une confusion avec.le noyau
cellulaire» (2). En 1884, M. le Dr. M. TREUB, illustre botaniste hollandais
au Jardin botanique de Buitenzorg & Java, a fait une étude fondamentale sur
I'embryogénie du Cycas circinalis et n’en a pas trouvé de cellule de canal, « Pour
ce point), dit-il, «il ne me reste pas les moindres doutes pour ce qui concerne
le Cycas circinalis; il n’y a jamais de cellule de canaln(3). La méme année,
M. STRASBURGER, généralisant les observations de ses devanciers, a émis cette
opinion que la cellule de canal fera défaut chez les Cycadées en général (*).

Or je me livre pour le moment & 1’étude de la fécondation du Cycas
revoluta, et le fait qu’il n’y a de cellule de canal dans les Cycadées m’ayant
semblé erronnée, j’ai tdché tout d’abord & établir exactement l'existence ou
non de la cellule en question dans notre plante. J’ai réussi enfin & trouver
non-seulement la cellule déja formée, mais encore la figure karyokinétique
pendant sa formation. L’objet de cette note préliminaire est d’en exposer
une bréve description, les détails étant réservés pour le futur.

La cellule centrale de Varchégone de notre plante est trés similaire a
celle de I'archégone des Coniféres et presque toujours son sommet est pro-
longé plus ou moins long en forme du bec (planche II, figs.1a et 1 5). Quel-
ques jours avant la fécondation, le noyau se trouve a la partie supérieure du
bec; peu de temps avant la fécondation, il forme un fuseau nucléaire avec les
chromosomes trés fins (figs. 2a et 2b). Aprés la division nucléaire et cel-
lulaire, la cellule de canal se sépare de l'oosphére et celle-l3 ne tarde pas a
se désorganiser comme a l'ordinaire, tandis que le noyau de l'oosphére en-
chemine vers le centre de I'oosphére (fig.3).

(1) E. WARMING: Undersggelser og Betragninger over Cycadeerne (Oversigter over d. K.
D. Vidensk. Forh. 1877).

(2) E. WARMING: Bidrag til Cycadeernees Naturhistorie (Ibid. 1879), p. 82 et aussi Con-
tributions & Uhistoire naturelle des Cycadées, p. 10-11..

(3) M. TREUB: Recherches sur les Cycadées 8. Embryogénie du Cycas circinalis, p. 3.
(Annales du Jardin botanique de Buitenzorg, Vol. IV, 1884).

(4) E. STRASBURGER: Neue Untersuchungen iiber den Befruchtungsvorgang bei den
Phanerogamen, 1884, p. 94.
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On verra donc qu’il y a distinctement de cellule de canal dans le Cycas
revoluta. Mais si elle a été reconnue dans une espéce, y aura-t-il des raisons
pour qu'on puisse supposer qu’elle fait défaut dans d’autres espéces, comme
le Ceratozamia ou le Cycas circinalis? Je ne le crois pas et je suis de 'avis que
si Pon réussit & récolter ses matériaux d’étude & des stades différents du
développement sans lacunes, il n’éprouvera aucune difficulté & mettre cette
cellule en évidence chez une Cycadée quelconque.

Donc le fait généralement admis que la cellule de canal manque dans
les Cycadées n’est pas fondé; au contraire, je n’irai pas trop loin, si j’exprime
la généralisation que la formation de la cellule de canal est le phénoméne com-
mun aux Cycadées en général. ‘

Explication de la planche II

Fig. 1 a.— Archégone miire avec son noyau. Deux cellules de col visibles. (Gross. 47 fois).
Fig. 1 b.—Une partie de la méme figure, plus grossie. (Gross. 240 fois).

Fig. 2a.—La formation d’une cellule de canal. (Gross. 85 fois).

Fig. 2b.—Une partie de la méme figure, plus grossie. (Gross. 530 fois).

Fig. 3. —Le noyau de I'oosphére en voie de se diriger vers le centre de ’o0osphére. On voi
aussi une cellule de canal en désorganisation. (Gross. 85 fois).

(Botanical Magazine, Tékyo 10, 1896, 61-63).



6. VORLAUFIGE MITTHEILUNG UBER DIE CANALZELL-
BILDUNG BEI CYCAS REVOLUTA

Seit Warming’s(l) und Treub’s(2) Untersuchungen iiber Cerato-
zamia resp. Cycas circinalis ist es allgemein anerkannt, dass die Canalzell-
bildung bei den Cycadeen im Allgemeinen nicht stattfindet. Nun schien es
mir a priori schon undenkbar, dass solche merkwiirdige Erscheinung wie die
Canalzellbildung, welche stets bei den Coniferen stattfindet, bei den so nahe

verwandten Cycadeen vermisst wird.
Ich bin zur Zeit mit den Studien iiber den Befruchtungsvorgang von

Cycas revoluta beschiaftigt und konnte eine sehr deutliche Canalzellbildung
bei den Archegonien dieser Pflanze beobachten. In der vorliegenden vor-
laufigen Mitteilung will ich die Resultate meiner diesbeziiglichen Untersu-
chungen nur kurz darlegen; eine ausfiihrlichere, mit den noéthigen Abbildungen
illustrirte Publication wird an anderem Orte erscheinen.

Die Centralzelle der Archegonien dieser Pflanze ist ihrem gesammten
Umriss nach der der Archegonien der Coniferen sehr dhnlich und lduft ihr
oberer, den Halszellen am nichsten liegender Theil in einen mehr oder weniger
langen Schnabel aus. Einige Tage vor der Befruchtung befindet sich der
Zellkern an der Spitze dieses Schnabels. Kurz vor der Befruchtung ent-
wickelt er sich zu einer sehr kleinen, mit feinen Chromosomen versehenen
Kernspindel. Bald nach der Kern- und Zelltheilung trennt sich die obere
kleinere Canalzelle von der unteren grésseren Eizelle vollstindig ab und
wie gewohnlich desorganisirt sich die erstere Zelle. Hiufig beobachtet man
diese desorganisirte Canalzelle noch einige Zeit nach der Befruchtung.

Warming hat in seiner ersten Abhandlung die Existenz einer Canal-
zelle bei den Archegonien von Ceratozamia behauptet (3), aber in seiner zweiten
Abhandlung hat er seine erste Darstellung in Abrede gestellt: ,,Ma premiére
indication . . . . repose en partie sur une confusion avec le noyau -cellu-
laire ‘‘ (4). Ebensowenig gelang es Treub, dieselbe bei den Archegonien
von Cycas circinalis zu beobachten, ,,Pour ce point (Die Abwesenheit einer
Canalzelle), il ne me reste pas les moindres doutes pour ce qui concerne le
Cycas circinalis; il n’y a jamais de cellule de canal *‘ (5).

Wenn aber dieselbe einmal bei einer Species entdeckt wird, ist es dann
nicht sehr unwahrscheinlich, dass sie bei anderen Species, wie Ceratozamia
und Cycas circinalis, fehlen sollte? Ich bin der Meinung, dass, wenn es den
Forschern gelingt, die Materialien in allen Stadien der Entwicklung liickenlos

(1) Undersggelser og Betragninger over Cycadeerne. (Oversigter over d. K. D. Vidensk.
Sellskapet Forhandlingar. 1877.)—Bidrag til Cycadeernes Naturhistorie. (1. c. 1879.)

(2) Recherches sur les Cycadées. II. (Annales du Jardin botanique de Buitenzorg, 1884.)

(8) Undersggelser ete.

(4) Contributions 4 I’histoire naturelle des Cycadées. p. 11.

(5) Le.p.3.
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zu sammeln, (1) sie sicherlich im Stande sein werden, diese Zelle bei allen
anderen Cycadeen ebenso leicht wie bei unserer Pflanze zur Anschauung zu
bringen. :

Die zur Zeit allgemein herrschende Ansicht, dass die Canalzellbildung bei
den Cycadeen fehle, ist also nicht mehr haltbar, und ich stehe jetzt nicht
mehr an, den in Frage stehenden Vorgang als eine allen Cycadeen gemein-
same Erscheinung zu betrachten.

Tokio, Botanisches Institut an der Agricultur-Abtheilung der Universitit,
den 20. Mai 1896.

(1) Ich habe taglich meine Materialien zwei Mal gesammelt.

(Botanisches Centralblatt 67, 1896, 193-194),



7. SPERMATOZOIDS IN GYMNOSPERMS (!)

At the request of Dr. D. H. ScoTT, one of the editors of this Journal, we
publish here in the English language a short résumé concerning the sper-
matozoids of Ginkgo biloba and Cycas revoluta, which we have lately dis-
covered.

In Ginkgo, as well as in Cycas, the behaviour of the pollen-tube towards
the archegonium is quite different from what we observe in all the Conifers
investigated by Professor STRASBURGER and others. For the growing end of
the tube, instead of elongating towards the neck-cells of the female organ,
points towards the opposite direction, and pgoduces in the nucellus, which is
now a paper-like thin skin, many slender branches, which, acting like a root,
serve to maintain the tube in that place. The other end of the tube, which
is easily recognized as such by the remains of the exine covering it, pro-
duces within it, shortly before fertilization, two generative cells, each with a
spermatic nucleus. Then an especially interesting phenomenon takes place,
for here each of these cells begins to be metamorphosed into a spermatozoid.

The motion of the spermatozoid after its having broken out of the pollen-
tube has been observed in Ginkgo; as to Cycas, however, its motion has not
yet actually been observed; but the form as well as the development are so
alike in both that now there is no reason to deny its motility. (As one of
us has found that the fertilization in Cycas takes place at the end of Septem-
ber or the beginning of October, he intends in this year to prove its actual
motility.)

The spermatozoid of Ginkgo is considerably larger than that of any sper-
matozoids of the lower and higher Cryptogams known till now, for it meas-
ures 82, in length and 49 x in breadth. That of Cycas is larger than that
of Ginkgo both in breadth and length. It is oval in shape. The head con-
sists of three spiral windings in Ginkgo, and of four in Cycas, on which cilia,
the organs of motion, are abundantly present. The tail is also formed, but
is visible only after the element has broken out of the pollen-tube. Anatom-
ically considered, it consists of a nucleus and cytoplasm, which covers it
completely.

If we examine the ovules both of Ginkgo and Cycas towards the time of
fertilization, we find a quantity of sap present between the apical concavity
of the endosperm-body and the nucellar skin. This sap is necessary for the
act of fertilization, for spermatozoids, by swimming there, are able to reach
the archegonia. For it is a remarkable fact that in our plants the pollen-
tube is far apart from the neck-cells of the female organ. As is well known,
in other Gymnosperms the pollen-tube penetrates in fertilization more or less
deeply into the archegonia, but in our plants the tube does not come at all

(1) Together with HIRASE.



