Philosophical Magazine Series 2

ISSN: 1941-5850 (Print) 1941-5869 (Online) Journal homepage: http://www.tandfonline.com/loi/tphm13

XXVII. A brief account of microscopical
observations made in the months of June, July
and August 1827, on the particles contained in the
pollen of plants; and on the general existence of
active molecules in organic and inorganic bodies
Robert Brown F.R.S. Hon. M.R.S.E. & R.I. Acad. V.P.L.S.
To cite this article: Robert Brown F.R.S. Hon. M.R.S.E. & R.I. Acad. V.P.L.S. (1828) XXVII.
A brief account of microscopical observations made in the months of June, July and August
1827, on the particles contained in the pollen of plants; and on the general existence of active
molecules in organic and inorganic bodies , Philosophical Magazine Series 2, 4:21, 161-173, DOI:
10.1080/14786442808674769
To link to this article: http://dx.doi.org/10.1080/14786442808674769

Published online: 10 Jul 2009.

Submit your article to this journal

Article views: 292

View related articles

Citing articles: 29 View citing articles

Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=tphm13
Download by: [University of Cambridge]

Date: 28 April 2017, At: 17:11

THE

PHILOSOPHICAL

MAGAZINE

AND

A N N A L S OF PHILOSOPHY.
[NEW

SERIES.]

SEPTEMBER

1828.

A brief Account of Microscopical.Observations made
in the Months of June, JuIj, and August, 1827, on the Particles contained in tlze Pollen of Plants; and on the general
JExistence of active Molecules in Organic and Inorganic Bodies.
BY ROBERT BROWN, tF.R.S., Hon. M.R.S.JE. 8/R.L Acad.,
F.P.L.S., Corresponding Member of the Royal I~zstitutes of
_France and of the Netherlands, 3~e. $c.

XXVII.

[We have been favoured by the Author with permission to insert the following paper, which has just been printed for private distribution.--En.]
of which it
T HmEa r yobservations,
in the following pages,

is my object to give a sumhave all been made with a
simple micros¢ope,'and indeed with one and the same lens~
the focal length of which is about ~ n d of an inch*.
T h e examination o f the unimpregnated vegetable Ovulum,
an account of which was published early in 1826t, led me to
attend more minutely than I h a d before done to the structure
o f the Pollen, and to inquire into its mode of action on the
Pistillum in Phmnogamous plants.
I n the Essay referred-to, it was shown that the apex of the
t This double convex Lens, which has been several years in my possession, I obtained from Mr. Baneks, 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 excellent lenses, two of which are of much higher power than that above
mentioned. 1'o these I have often had recourse, and with great advantage,
in investigating several minute points. Bat 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,
voh ii. p. 534. et seq.
New Series. Voh 4. No. 21, Sept. 1828.
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nucleus of the Ovulum, th e 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, however, from some of the facts noticed in the same Essay, that
there were cases in which the Particles contained in the grains
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 anthera~ in Asclepiadece, had led me to doubt
the correctness of observations made by Stiles and Gleichen
upwards of sixty y~ars ago, as well as of some very recent
statements, respecting the mode of action of the pollen in the
process of impregnation.
It was not until late in the autumn of 1826 that I could attend 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 confidence, to meet with plants in other respectsmore 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 remarkably well adapted to the object in view.
This plant was Clarckia pulchella, of which the grains of
pollen, taken from anthera~ fuU grown, but before bursting, were
filled with particles or granules of unusually large size, varying aCrom nearly ~ v v t h to about 3-~wth of an inch in length,
and of a figure between cylindrical and oblong, perhaps
slightly flattened, and having roundedand equal extremities.
While examining the form of these particles immersed in Water, I observed many of them very evidently in motion; their
mqtion consisting not only of a change of place in the fluid, manifested by alterations in their relative positions, but also not
unfrequently of a change of form in the particle itself; a contraction or curvature taking place repeatedl3r about the middle
of one side~ accompanied by a corresponding swelling or convexity on the opposite side of the particle. In a~few instances the particle was seen to turn on its longer axis. These
motions were such as to satisfy me, after frequently repeated observation,
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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 antherse immediately after bursting, contained similar subcylindrieal partides, in reduced numbers however, and mixed with other
particles, at least as numerous, of much smaller size, apparently 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 particles swimmin.
. g vertically in the fluid. But. frequeilt and careful examination lessened my confidence m this supposition;
and on continuing to observe them until the water had entirely
evaporated, both the cylindrical particles and spherical molecules were found on the stage of the microscope.
In extending my observations to many other plants of the
same natural family, namely Onagrariae, the same general
form and similar motions of particles were ascertained to
exist, especially in the various species of ~Enothera, which I
examined. I found also in their grains of pollen taken from
the antherve immediately after bursting, a manifest reduction
in the proportion of the eyli~ulrieal 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 inerease 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, p w e r e 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 remarkable families of the two great primary divisions of Pheenogamous plants.
In all these plants particles were found, which in the different families or genera varied in form from oblong to spherical, having manifest motions similar to those already described; except that the change of form in the oval and oblong particles was generally less obvious than in Onagrariar,
and in the spherical particle was in no degree observable*.
In Lolium peremw, however, which I have more recently examined,
though "the particle was oval and of smallersize than in Onagrarkv, this
change of form was'at least as remarkable, consistingin an equal contraction in the middle of each side, so as to divideit into two nearly orbicular
portions.
Ye
In
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In a great proportion of theseplants I also remarked the same
•reduction of the larger particles, and a corresponding increase
of the molecules after the bursting of the autherm : the molecule, of apparently uniform size and form, being then always
present; and in some cases indeed, no other particles were
observed, either in this or in any earlier stage of the secreting
organ.
"
.
, In many plants belonging to several different families, but
especially to Gramine~,~ the membrane of the grain of pollen
is so transparent thatthe motif" ef the larger particles within
. the entire grain was distinctly.~isiblei.and it was manifest also
at the more transparent angles, and in some cases even in the
body of the grain in. Onagrariw.
In _,tsclepiadeee, strictly So called, the mass of pollen filling
each :cdl of the anthera i~ in no stage separable into distinct
grains; but Within, its tessellated or cellular membrane is filled
with spherical particles, commbnly of two sizes. Both these
kinds of particles when immersed in water are generally seen in
vivid motion; but the apparent motions of the larger particle
might in these eases perhaps be caused by the rapid oscillation
of the more numerous molecules. The mass of pollen in this
tribe of plants never bursts, but merely connects itself by a
determinate point, which is not unfrequently semitransparent,
to a process of nearly similar cozlsistence¢ derived from the
gland of the corresponding angle of the stigma.
In Perit~loeew, andin a feW zlpocineae, the pollen, which in
these plants is separable into compound grains filled with
spherical moving particles, is applied to processes of the stigma,
analogous to those of ~lsclepiadew. A similar economy exists
in Orehidete, in which the pollen-masses are always, at least
in the early stage, granular; the grains, whether simple or
~eompound, containing minute, nearly spherical particles, but
~ag whole mass being, with very few exceptions, connected by
a determinate point of its surface withthe stigma, or a glandular process of that organ.
: Having found motionin the particles of the pollen of all the
living plants which I had examined/I was led next to inquire
whether this property continued after the death of the plant,
and for what length of time it was retained.
In plants, either dried or immersed in spirit for a few
days only, the partidea of pollen of both kinds were found
in motion equally evident with that observed in the living
plant; Specimen,6"of s'¢;ee~al Plants, some of which had been
dried and preserved in ~n h&barium for uvwards of twenty
years, and others not le~.s than a century, still exhibited the
molecules or smaller spherical particles in considerable numbers,
.
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bers, and in evident motion, alongwith a few of the larger
p~ticles, whose motions were much less manifest~ and in some
eases not observable*.
In this stage of the investigation having found, as t be.
lieved, a peculiar character in the motions of the particles of
pollen in water, it occurred to me to appeal to this peculiarity
as a test in certain families of Cryptogamous plants, namely
Mosses, and the genus ~Equisetum, in which the existence of
sexual organs had not been universally admitted.
In the supposed stamina of both these families, namely, in
the cylindrical antheree or pollen of Mosses, and on the surface of the four spathulate bodies surrounding the naked
ovulum, as it may be considered, of Equisetum, I found mid
nute spherical particles, apparently of the same size widl the
molecule described in Onagrarice, and having equally vivid
motion on immersion in water ; and this motion was still observable iwspecimens both of Mosses and of Equiseta, which
had been dried upwards of one hundred years.
The very unexpected fact of seeming vitality retained by
these minute particles so long after the death of the plm~t~
would not perhaps have ma~whlly lessened my e~nfidenee in
the supposed peculiarity. B~t I at the same time observed,
that on bruising the ovula or seeds of E~uisetum, which at
first happened accidentally, I so greatly increased the number
of moving particles, that the source of the added quantity
Could not be doubted. I found also that on bruising first the
floral leaves of Mosses, and then all other parks of those plants,
that I readily obtained similar particles, not in eqnal quantity indeed, but eqnally in motion. My snpposed test of the
male organ was therefore necessarily abandoned.
Reflecting on all the facts with which I had now become
acquainted, I was disposed to believe that the minute spherical
particles or Molecules of apparently uniform size, first seen in
the advanced state of the pollen of Onagrarice, and most other
Phvenogamous plants,--then in the antheroe of Mosses and on
• While this sheet was passingthrough thepress I have examinedthe pollen of several flowerswhichhave been immel~edin weak spirit about eleven
months, particularly of Viola tricolor, Z~zania aquatica, and Zea Mad;
lind in all these plants the peculiar particlesof the pollen, whichare oval
hi" short oblong, though somewhat reduced in number, ~etalntheir form
l~rfeetly, and exhibit evident motion, though I think ~ot so vivid as in
thoso belongingto the living plant. In Violatricolor, in which, as well as
ia ~hgr specie, of the same natural section of the genus, the pollen has a
ver~/r~rdarkable form, the grain on immersion in nitric acid still dischar~ed its contents by its four an~,tes, though with less force than in the
the
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the surface of the bodies regarded as the stamina of JEquio
setum, -- and lastly in bruised portions of other parts of the
same plants, were in reality the supposed constituent or elementary molecules of organic bodies, first so considered by
Buffon and Needham, then b y Wrisberg with greater precision, soon after and still more particularly by Miiller, and,
very recently by Dr. Milne Edwards, who has revived the
doctrine and supported it with much interesting detail. I
now therefore expected to find these molecules in all oragnanic bodies: and accordingly on examining the various
imal and vegetable tissues, whether living or dead, they
were always found to exist; and merely by bruising these
substances in water, I never thiled to disengage the molecules
in sufficient numbers to ascertain their apparent identity in
size, form, and motion, with tlm smaller particles of the
grains of pollen.
I examined also various products of organic bodies, particularly the gum-resins, and substances of vegetable origin,
extending my inquiry even to pit-coal ; and i n all these bodies Molecules were found in abundance. I remark here also,
partly as a caution to those who may hereafter engage in the
same inquiry, that the dust or soot deposited on all bodies in
such quantity, especially in London, is entirely composed of
these molecules.
One of the substances examined, was a specimen of fossil
wood, found in Wiltshire oolite, in a state to burn with
flame; and as I found these molecules abundantly, and in
motion in this specimen, I supposed that their existence,
though in smaller quantity, might be ascertained in mineralized
vegetable remains. With this view a minute portion ofsilicified
wood, which exhibited the structure of Coniferce, was bruised,
and spherical particles, or molecules in all respects like those
so frequently mentioned, were readily obtained from it; in
such quantity, however, that the whole substance of the petrifaction seemed to be formed of them. But hence I inferred
that these molecules were not limited to organic bodies, nor
even to their products.
To establish the correctness of the inference, and to ascertain to what extent the molecules existed in mineral bodies,
became the next object of inquiry. The first substance examined was a minute fragment of window-glass, from which,
when merely bruised on the stage of the microscope, I readily
and copiously obtained molecules agreeing in size, form, and
motion with those which I had already seen.
I then proceeded to examine, and with similar results, such
minerals

in organic and inorganic Bodies.

167

minerals as I either had at hand or could readily obtain,
including several of the ~imple earths and metals, with many
of their combinations.
Rocks of all ages, including those in which organic remains
have never beenfound, yielded the molecules in abundance.
Their existence was ascertained in each of the constituent
minerals of granite, a fragment of the Sphinx being one of the
specimens examined.
To mention all the mineral substances in which I have
found these molecules, would be tedious ; and I shall confine
myself in this summary to an enumeration of a few of the
most remarkable. These were both of aqueous and igneous
origin, as travertine, stalactites, lava, obsidian, pumice, volcanic ashes, and meteorites from various localities *. Of metals
I may. mention man.ganese, nickel, . plumbago,, bismuth,
.afiti"
mony, and arsenic. In a word, m every mineral which I
could reduce to a powder, sufficiently fine to be temporarily
suspended in water, I found these molecules more or less
copiously; and in some cases, more particularly in siliceous
crystals, the whole body submitted to examination appeared
to be composed of them.
In many of the substances examined, especially those of
a fibrous structure, as asbestus, aetinolite, tremolite, zeolite,
and even steatite, along with the spherical molecules, other
corpuscules were found, like short fibres somewhat moniliform, whose transverse diameter appeared not to exceed that
of the molecule, of which they seemed to be primary eom=
binations. These fibrils, when of such length as to be pro=
bably composed of not more than four or five molecules, and
still more evidentlY when formed of
two or three only, • were
.
•
generally in motion, at least as vivid as that of the simple
molecule itselfl and which from the fibril often changing its
position in the fluid, and from its oeeasional bending, might be
said to be somewhat vermieular.
In other bodies which did not exhibit these fibrils, oval
particles of a size about equal to two molecules, and which
were also conjectured to be primary combinations of these,
were not unfrequently met with, and in motion generally more
vivid than that of the simple molecule ; their motion cojasisting in.turning usually on their longer axis, and then often
appearmg to be flattened. Such oval particles were found to
be numerous and extremely active in white arsenic.
As mineral bodies which had been fused contained the
t I have since found the molecules in tho sand-tubes, formed by light.

ning, from Drig in Cumberland.
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moving molecules as ~abundaatly as those of Mhivial deposits~
I was desirous of ascertaining whether the mobility of the
particles existing in organic bodies was in any degree affected by the applicax~n of intense, heat to the conta'.m~.'ng
substance. With this view small pomons ot w..ooa, nora nvmg
and dead, linen, paper, cotton, wool, silk, haxr, and muscula2
£bres, were exposed to the flame of a candle or burned in
ptatina-forceps, heated by the blowpipe ; and in all these bodies so heated, quenched in water, and immediately submitted
to examination,the molecules were found, and in as evident mo~
tion as those obtained from the same substances before burning.
In some of the vegetable bodies burred in this manner, in
addition to the simplemolecules, primary-ex~rabinations o f
t h e s e were observed, consisting of fibrils having transverse
contractions, corresponding in number, as I conjectured, with
that of the molecules eumposiag:.them ;.,and.¢lx~se fibrils~
when not consisting of a greater number than four or five
molecules, exhibited,motion resembling in kind and vivacity
that ,of the mineral fibrils already .described, while longer
fibrils of the same apparent diam~te~ were, at rest. •
The substance found to yield these active fibrils in the
largest proportion and in the most vivid motion, was the mucous coat interposed betweeia the skin and muscles of the
hadtoek, especially after coagulation by heat.
The fine powder produced on the Under surface of the
fronds of several Ferns, particularly of Jlarostichum calometanos, and the species nearly related to it, was found to be entirely composed of simple molecules and their primary fibrelike "compounds, both of them being evidently in motion.
There are three points .of g~eat imps.rtanee which I wa.s
maxious to ascertain respeetang.these moleeutes, na.meLy,melt
form, whether they are of umform sine, and their aDsomte
magnitude. I am not~ however, entirely satisfied with what I
have been able to determine on any of these points.
A s to form, I have s~ted the molecule to be spherical, and
this I have done with some confidence; the apparent except.ions which occurred admitting, as it seems to me, of being
explained by supposing such particles to be compounds. This
r,upposition in someof the cases is indeed hardly reconeileable
with their awoarent size, and requires for its support the further
~lmission, ~l~at, in combination, the figure of the moleeul.e may
be altered. In the particles formerly considered as primary
combinations of molecules, a certain change of form must also
be allowed ; and even the simple molecule itself has sometimes
appeared to me when in,.motion to have been slightly modified
in this respect.
My
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~Iv fiaanner of estimating the absolute magnitude and uniformity in size of the molecules, found in the various bodies
submitted to examination, was by placing them on a micrometer divided to five thousandths of an inch, the lines of which
were very distinct; or more rarely on one divided to ten
thousandths, with fainter lines, not readily visible without the
application of plumbago, as employed by Dr. Wollaston, but
which in my subject was inadmissible.
The results so obtained can only be regarded as approximations, on which perhaps, for an obvious reason, much reliance will not be placed. From the number and degree of
accordance of my observations, however, I am upon the whole
disposed to believe the simple molecule to be of uniform size,
though as existing in various substances and examined in circumstances more or less favourable, it is necessary to state
1
1
that its diameter appeared to vary from T~-z~th
to gg,gggth
of an inch*.
I shall not at present enter into additional details, nor shall
/ hazard any conjectures whatever respecting these molecules,
which appear to be of such general existence in inorganic as
well as in organic bodies; and it is only further necessary
to mention the principal substances from which I have not
been able to obtain them. These are oil, resin, wax, and sulphur; such of tile metals as I could not reduce to that minute
state of division necessary for their separation; and finally,
bodies soluble in water.
In returning to the subject with which my investigation
commenced, and which was indeed the only object I originally had in view, I had still to examine into the probable
mode of action of the larger or peculiar particles of the pollen,
which, though in many cases diminished in number before the
grain could possibly have been applied to the stigma, and
particularly in Clarckia, the plant first examined, were yet
in many other plants found in less diminished proportion,
and might in nearly all cases be supposed to exist in suffrcient quantity to form the essential agents in the process of
fecundation.
I was now therefore to inquire, whether their action was
confined to the external organ, or whether it were possible to
* While this sheet was passing through the press, Mr. Dollond, at my request, obligingly examinedthe supposed pollen of Eqaisetumvirg~um with
his compound achromatic microscope, having in its focus a glass divided into
lO,O00ths of an inch, upon which the object was placed ; and although the
greater number 6fparticles or molecules seen were about ~r-~,~-~th, yet the
smallest did not exceed rv.~ o uth of an inch.

New Series. Vol. 6. No. 31. Sept. 18~8.
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follow them to the nucleus of the ovulum itsd£ My endeavours, ho~vever, to trace them through the tissue of the
style, in plants well suited for this investigation, both from the
size and form of the particles, and the development of the female parts, particularly Onagrariw, was not attended with
success; and neither in this nor in any other tribe examined,
have I ever been able to find them in any part of the female
organ, except the stigma. Even in those families in which
I have supposed the ovulum to be naked, namely, C.~adeve
and Conifer~e, I am inclined to think that the direct action of
these particles, or of the pollen containing them, is exerted
rather on the orifice of the proper membrane than on the apex
of the included nucleus; an opinion which is in part founded
on the partial withering confined to one side of the orifice of
that membrane in the larch,man appearance which I have remarked for several years.
To observers not aware of the existence of the elementary
active molecules, so easily separated by pressure from all vegetable tissues, and which are disengaged and become more
or less manifest in the incipient decay of semitransparent parts,
it would'not be difficult to trace granules through the whole
length of the style: and as these granules are not always visible in the early and entire state of the organ, they would
naturally be supposed to be derived from the pollen, in those
cases at least in which its contained particles are not remarkably different in size and form from tile molecule.
It is necessary also to observe, that in many, parhaps I
might say in most plants, in addition to the molecules separable
from the stigma and style before the application of the pollen,
other granules of greater size are obtained by pressure, which
in some cases closely resemble the particles of the pollen in
the same plants, and in a few cases even exceed them in Size :
these particles may be considered as primary combinations of
the molecules, analogous to those already noticed in mineral
bodies and in various organic tissues.
F r o m the account formerly given of Asclepiade~ej Periploce~e, and Orc)~ide~e,"and particularly from what was observed of Asclepiadece, it is difficult to imagine, in this family
at least, that there can be an actual transmission of particles
from the mass of pollen, which does not burst, through the
processes of the stigma; and even in these processes I have
never been able to observe them, though they are in general
sut~iciently transparent.
.
to show the particles" were they presefit. But if this be,a correct statement of the structure of
the sexu'al organs in Ascl~/piadeve, the question respecting this
family would no longer be, whether the particles in the pollen
were
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were transmitted through the stigma and style to the ovula,
but rather whether even actual contact of these particles with
the surface of the stigma were necessary to impregnation.
Finally, it may be remarked that those cases already adverted to, in which the apex of the nucleus of the ovultm~ the
supi~osed point of impregnation, is never brought into contact
with the probable channels of fecundation, are more unfavour
able to the opinion of the transmission of the particles of the
pollen to the ovuinm; than to that which considers the direct
action of these particles as confined to the external parts of
the female organ.
The observations, of which I have now given a brief account, were made in the months of June, July and August,
1827. Those relating merely to the form and motion of the
peculiar particles of the pollen were stated, and several of the
objects shown, during these months, to many of my friends,
particularly to Messrs. Bauer and Bicheno, Dr. Bostock, Dr.
Fitton, Mr. E. Forster, Dr. Henderson, Sir Everard Home,
Captain Home, Dr. Horsfield, ]Cir. Koenig, M. Lagasca,
Mr. Lindley, Dr. Maton, Mr. Menzies, Dr. Prout, Mr. Renouard, Dr. Roget, Mr. Stokes, and Dr. Wo!laston; and the
general existence of the active molecules in inorganic as well
as organic bodies, their apparent indestructibility by heat,
and several of the iZactsrespecting the primary combinations
of the molecules, were communicated to Dr. Wollaston and
]Cir. Stokes in the last week of August.
None of these gentleffaen are here appealed to for the correctness o f any of the statements made; my sole object in
citing them being to prove from the period and general extent
of the communication, that my observations were made within
the dates given in the title of the present summary.
The facts ascertained respecting the motion of the particles
of the pollen,were never considered by me as wholly original;
this motion having, as I knew, been obscurely seen by Needham, and distinctly by Gleichen, who not only observed the
motion of the particles in water after the bursting of the pollen,
but in several cases remarked their change of place within the
entire grain. He has not, however, given any satisfactory
account either of the forms or of the motions of these particles, and in some cases appears to have confounded them, with
the elementary molecule, whose existence he was not aware of.
Before_ I engaged in the inquiry in 1827, I was acquainted
onIy with the abstract given by M. A d o l p ~ Brongniart him*
aelf, of a very elaborate and valuable memoir, entitted "/~echerches sur l e Ge'n~ration et le Ddveloplaement de l'Embryon
~dans les-l/dgetaux Phanerogames," which he had ~hen read
Z2
before
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before the Academy of Sciences of Paris, and has since published in the ~4nnales des Sciences NatureUes.
Neither in the abstract referredto, nor in the body of the
memoir, which M. Brongniart has with great candour given
in its original state, are there any observations, appearing of
importance even to the author himself, on the motion or form
of the particles; and the attempt to trace these particles to
the ovulum, with so imperfect a knowledge of their distinguishing characters, could hardly be expected to prove satisfactory.
Late in the autumn of 18~7, however, M. Brongniart having
at his command a microscope constructed by Amici, the celebrated professor of Modena, he was enabled to ascertain many
important facts on both these points, the result of which he
has given in the notes annexed to his memoir. On the general
accuracy of his observations onthe motions, form, and size of
the granules, as he terms the particles, I place great reliance.
But in' attempting to trace these particles through-their
whole course, he has overlooked two points of the greatest
importance in the investigation.
For, in the first place, he was evidently unacquainted with
the fact, that the active spherical molecules generally exist in
the grain of pollen along with its proper particles; nor does it
appear from any part of his memoir that he was aware of the
existence of molecules having spontaneous or inherent motion, and distinct from the peculiar particles of the pollen,
though he has doubtless seen them, and in some cases, as it
seemsto me, described them as those particles.
Secondly, he has been satisfied with the external appearance
of the parts in coming to his conclusion, that no particles capable of motion exist in the style or stigma before impregnation.
That both simple molecules and larger particles of different form, and equally capable of motion, do exist in these
parts, before the application of the pollen to the stigma can
possibly take place, in many of the plants submitted by him
to examination, may easily be ascertained; particularly in ~/ntirrhinum ~;ajus, of which he has given a figure in a more advanced state, representing these molecules or particles, which
he supposes to have been derived from the grains of pollen,
adhering to the stigma.
There are some other points reslaectin~ the ffrains of pollen
and their contained parti'cles in wh"ich ralso~differ from M.
Brongniart, namely, in his supposition that the particles are
not formed in the grain itself, but in the:cavity of the anthera; in his assertion respecting the presence o f pores on
the surt~ace of the grain in its early state, through which the
paxticles formed~in the anthera, pass into its cavity ; and lastly,
on

M. Steinheirs Ne~ Micrometer.

173

on the existence of a membrane forming the coat of his ~oyau
or mass of cylindrical form ejected from the grain of pollen.
I reserve, however, my observations on these and several
other topics connected with the subject of the present inquiry
for the more detailed account, which it is my intention to give.
July 30, 1828.
[The examination of the unimpregnated vegetableOvuhim,mentionedat
~he beginning of this Paper, will be found ha Phil. Meg. vol.lxvii, p. 352.]
X X V I I I . On a New Micrometer, tn'inci_pally intendedfor the
Construction of a more complete Map of the Heavens. By
M. STm~HmL
[With an Engraving.]
To the Editors of the Philosolahical Magazine and Annals.

Gentlemen9
I

H A V E lately received, through the kindness of Professor
Sehumacher, one of Fraunhofer's ¢2-inch rel~acting telescopes, with an object-glass of three inches diameter. This
instrument is a most excellent one, and far exceeds any telescope of the same size that I have ever seen. Attached to it,
there is one of M. SteinheU's new micrometers ; the first, I believe, that has ever reached this country. As a description of
this invention may be interesting to many of your readers,
I beg leave to send you the following translation (from No. 117
of Professor Sehhmaeher's Astronomische Nachrichten), with
which Dr. Tiarks has favoured me.
I am, Gentlemen, your obedient servant,
July 15, 18~8.
FR~.NCIS BAILY.
The comparison of a celestial map with the heavens, for
the purpose of inserting therein the stars of inferior magnitude, is subject to peculiar difficulties, as is well known to
every one who has undertaken this task. The method described by. Professor Bessel in No. 93 of the Astr. Nachr. is
indeed exceedingly simple, and on that account much to be
commended; but it is in one respect not quite satisfactory.
For the differences of right ascension and declination with respect to the standard stars which determine the position of
the stars to be inserted, can only be estimated by means of the
cross wires; which is the more uncertain and unsatisfactory
the greater those differences become. A method therefore by
which these coordinates could be measured, appears to me to
be a v.ery desirable object : and would have the additional advantage of doin~ away with the necessity of laying down the
stars by.eandle-i]ght, an operation 'at once tedious and hurtful
to the eyes, as the observations may in the present ease be reduced

