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M I C R O S C O P I C A L O B S E R V A T I O N S . 

T H E observations, of which it is my object to give a sum-
mary in the following pages, have all been made with a 
simple microscope, and indeed with one and the same lens, 
the focal length of which is about Jg-nd of an inch*. 

The examination of the unimpregnated vegetable Ovulum, 
an account of which was published early in 1826f, led me to 
attend more minutely than I had before done to the structure 
of the Pollen, and to inquire into its mode of action on the 

'Pistillum in Phtenogamous plants. 
In the Essay referred to, it was shown that the apex of the 

nucleus of the Ovulum, the point which is universally the seat 
of the future Embryo, was very generally brought into contact 
with the terminations of the probable channels of fecundation; 
these being either the surface of the placenta, the extremity of 
the descending processes of the style, or more rarely, a part 
of the surface of the umbilical cord. It also appeared, how-
ever, from some of the facts noticed in the same Essay, that 
there were cases in which the Particles contained in the grains 

* This double convex Lens, which has been several years in my pos-
session, I obtained from Mr. Bancks, optician, in the Strand. After I 
had made considerable progress in the inquiry, I explained the nature of 
my subject to Mr. Dollond, who obligingly made for me a simple pocket 
microscope, having very delicate adjustment, and furnished with ex-
cellent lenses, two of which are of much higher power than that above 
mentioned. To these I have often had recourse, and with great advantage, 
in investigating several minute points. But to give greater consistency to 
my statements, and to bring the subject as much as possible within the reach 
of general observation, I continued to employ throughout the whole of the 
inquiry the same lens with which it was commenced. 

+ In the Botanical Appendix to Captain King's Voyages to Australia, 
vol. ii. p. 534. ct scq. 
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of pollen could hardly be conveyed to that point of the ovulum 
through the vessels or cellular tissue of the ovarium; and the 
knowledge of these cases, as well as of the structure and 
economy of the antherae in Asclepiadeas, had led me to doubt 
the correctness of observations made by Stiles and Gleichen 
upwards of sixty years ago, as well as of some very recent 
statements, respecting the mode of action of the pollen in the 
process of impregnation. 

I t was not until late in the autumn of 1826 that I could at-
tend to this subject; and the season was too far advanced to 
enable me to pursue the investigation. Finding, however, in 
one of the few plants then examined, the figure of the particles 
contained in the grains of pollen clearly discernible, and that 
figure not spherical but oblong, I expected, with some confi-
dence, to meet with plants in other respects more favourable 
to the inquiry, in which these particles, from peculiarity of 
form, might be traced through their whole course: and thus, 
perhaps, the question determined whether they in any case 
reach the apex of the ovulum, or whether their direct action 
is limited to other parts of the female organ. 

My inquiry on this point was commenced in June 1827, 
and the first plant examined proved in some respects remark-
ably well adapted to the object in view. 

This plant was Clarc/cia pulchella, of which the grains of 
pollen, taken from antherae full grown, but before bursting, were 
filled with particles or granules of unusually large size, vary-
ing from nearly ^ '„¡ j th to about j ^ ^ t h of an inch in length, 
and of a figure between cylindrical and oblong, perhaps 
slightly flattened, and having rounded and equal extremities. 
Whi le examining the form of these particles immersed in wa-
ter, I observed many of them very evidently in motion; their 
motion consisting not only of a change of place in the fluid, ma-
nifested by alterations in their relative positions, but also not 
unfrequently of a change of form in the particle itself; a con-
traction or curvature taking place repeatedly about the middle 
of one side, accompanied by a corresponding swelling or con-
vexity on the opposite side of the particle. In a few in-
stances the particle was seen to turn on its longer axis. These 
motions were such as to satisfy mc, it fter frequently repeated ob-
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servation, that they arose neither from currents in the fluid, nor 
from its gradual evaporation, but belonged to the particle itself. 

Grains of pollen of the same plant taken from anlherag im-
mediately after bursting, contained similar subcylindrical par-
ticles, in reduced numbers however, and mixed with other 
particles, at least as numerous, of much smaller size, ap-
parently spherical, and in rapid oscillatory motion. 

These smaller particles, or Molecules as I shall term them, 
when first seen, I considered to be some of the cylindrical par-
ticles swimming vertically in the fluid. But frequent and care-
ful examination lessened my confidence in this supposition; 
and on continuing to observe them until the water had entirely 
evaporated, both the cylindrical particles and spherical mole-
cules were found on the stage of the microscope. 

In extending my observations to many other plants of the 
same natural family, namely Onagrarice, the same general 
form and similar motions of particles were ascertained to 
exist, especially in the various species of GEnothera, which I 
examined. I found also in their grains of pollen taken from 
the anther® immediately after bursting, a manifest reduction 
in the proportion of the cylindrical or oblong particles, and 
a corresponding increase in that of the molecules, in a less 
remarkable degree, however, than in Clarckia. 

This appearance, or rather the great increase in the number 
of the molecules, and the reduction in that of the cylindrical 
particles, before the grain of pollen could possibly have come 
in contact with the stigma,—were perplexing circumstances 
in this stage of the inquiry, and certainly not favourable to the 
supposition of the cylindrical particles acting directly on the 
ovulum; an opinion which I was inclined to adopt when I first 
saw them in motion. These circumstances, however, induced 
me to multiply my observations, and I accordingly examined 
numerous species of many of the more important and remark-
able families of the two great primary divisions of Phasnoga-
mous plants. 

In all these plants particles were found, which in the dif-
ferent families or genera varied in form from oblong to sphe-
rical, having manifest motions similar to those already de-
scribed ; except that the change of form in the oval and ob-


