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investigated, ^rcw. Tluy were foiiiul as has hceii already stated,

virtually sul)meri,'efl in a peat-boi^r, and as a coiiseciueiice, absence of

[)ro|K;r water siippl)' which has l)een noticed as a predisjjosin^^ cause of

apo^ramj'. w<iuld not make itself felt. Possibly prothallia from the rich,

rather dry soil of the Don valley mi.i,dit yield a -reater number of

examples. Ifue may infer apo^amy from the presence of prothallial

tracheides, the ^'ainetoph)'te of Hotiyc/iimn viixiiiiauiini is unicpie amon^f

the eusporan^n"ate vascular Zoido^fama, in this respect: unless the plie-

nomenon is shown to be present in the tracheid-bcarins^ (:>ca(l endos-

perms described by Hower, and apoj^^amy can no lon^^cr be ccnisidcred

as peculiar to the le|)tosporaii.L;iate I'ilicincu'.

Kcturnin;.; to the youni^ sporophyte, the slioot -organs and the root

possess fairl\- well marketl apical cells, as is shown by Canipbell-''' to be

true also of the mature spore-plant. I*"i_L;ure 52 represi;nts the ti-rminai

meristem of the youiij^ stem in vertical section. At a is probabl)' the

apical cell. In fiL^ure 53 the same rci;ion is shown in horizontal section.

In fi^^fure 54 is the a|)C.\ of the cotyledon in lonj^dtndiiial sectinti. I'"i^urc

55 represents a lont^ section of the ape.v of the first root in an embryo

which has not yet broken throucjh the nihf/ni. A larj^e primary

segment is found on the side of the pi/cor/iirjn, a state of affairs rareh'

seen in later stai^^^'s of the root, as subse(|uentl\' the small cells of the

inner ])art of the root caj) abut immediately on tlu; apical cell. This is

j:)ossibly to be explained by the comparative!)' si i_i,du development of the

Mlcorliirux which conse(|uently requires only \'er)' occasionrd contributions

from the ai)ical initial. The root of Botrycliiittn I'lrt^iHini/nii/ is an endo-

trophic iiiycoyliisii and, as has been shown bj- I'"rank, there is a tendenc)-

to decj;enerac\' in the root-cap of roots of this t\'pe. The apical cell is

much more active on its flanks althou;^di even here it divides slowlj',

compared with the apical initial of the leptosixiran^iate hlliciiit'ie. !n

fit^urc 56 the root-apex is seen in transverse section, and unlike that of

the stem, its initial cell is trian^^ular in this plane.

FiLjure 57 shows an interestint^ case of p!)lyembr)'ony corrcspondiiifi;

to that described by Trcub-'' in Lycopod/iiin crniiiiiiii. It was first

noticed after a scries had been made of what a{)peared externally to be

a bifurcated emljryo. The central cylinders of two plants, a and />, are

•shown ; a is lart^er and much more abundantly supplied with reserve

food-materials, which cause it to stain more intenselx- ; h is smaller, less

developed, and in a condition of malnutrition as is inflicated by a cor-

responding paleness of hue ; a'' is the second root of embryo a, and is

2(>. C'lmphfll. Mcisscs .nnd I'crns
; pp. a^j, zt,^.
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