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. A Letter from Mr. Anth. Van Lecuwenhoek
concerning-the Seeds of Plants, with Obferva-
tions on the wanner of the Propagation of
Plants and Animals. |

N the Seed of an 4/ reprefented of the natural Size
by Fig. 1. 1 obferved not only two large Leaves, but
that part alfo whence the Root takes its Rife, was extra-
ordinary big; this part of the Seed I always found up:
permoft when growing on the Tree, fo that the Seeds
have a contrary Situation on the Treeto what they have
in the Earth. Thefe two Leaves of theSeed or Lobes
were filled up with an innumerable quantity of very
{mall Globules, except where the Fibres were vifible :
Which likewife were compofed of much fmaller Globules,
and took their Origine from that part whence the Root
proceeds. This fuppofed Root I cut through the mid-
dle, and have reprefented it Fig. 2. wherein the outward
Ring reprefents the Bark, the next reprefents the woody
part full of dark-coloured Pricks, which are the Fibres
thereof. The innermoft Oval reprefents the Pith,com-
pofed of round Bodies. I have likewife found that the
bignefs of the Seeds of Plants does no way anfwer to
the Size of the Leaves of the Plant, there being very
{mall Rudiments of the Leaves and Plant in the Iarge
Seeds of the Oak and Peach reprefented by Fig. 3. and
on the contrary, very confiderable ones in the Seeds of
the Ath.

As T have formerly obferved in the flethy Fidres of
the Mufcles, that there were no Blood-Veflels intermixt
with them, but they were placed only in the Membranes
that encompafled the Mulfcles, and fhew’d how the
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flehy Mufcles might be nourifh'd by thefe Blood- Vefieis,
fo I find the Leaves of Plants to be madeup of Globules.
included in the Membrane that makes the Superficies of
the Leaf in all places but where the Fibres are confpicu-
ous. The manner how I fuppofe thele Globules, and by
confequence the Leaf is nourifl’d is thus: The Liquor
or Sap is conveyed in the Veflel B €, Fig. 4. and is
communicated firft to the Globule F, from that to G,
thence to 7, and (o on ; as if you fhould put feveral
{mall Pellets of dry’d Clay in a glafs Veflel, if the Wa-
ter touch but one of them, you will find it communi-.
cated by that to the Second, Third, and {o on till they
are’all Wet. N

I could not find any thing to fatisfie my Curicfity in
the {mall Seeds of Figs and Strawberries; poflibly they
were not ripe enough; for 1 doubt not but that they
have the fame parts that larger Seeds have,

And if in the {fmall Seeds of the 4/ (6 whereof
weigh not 4 Grains) there are to be {een not only per-.
fe@ Leaves with their Veflels, but the woody part alfo,
and that from whence the Root fhoots out (nay plainer
than in the Wallnut or Hazel) we may well conclude thae:
wife Nature proceeds after the fame manner inall its
Operations of Generation and Propagation; every Seed
containing oot only the Rudiments ot the future Plant,
but alfo a ¢ertain fine Flower to nourith it fo long, till
ftriking Root into the Earth, it may thence receive its
Nutriment. This Flower is of an oily Nature, and the
more oily the longer will the Seeds live out of the ground.
And as Plants are not Male and Female, nor have a Ma-
trix for the firft Reception and Suftentation of the
Young, fo the Parent Tree produces a perfect Plant
wrapt up inthe Seed which the Earth receves and nou-
rithes. I have likewife found that of fich Trees as are
reckon’d Male and Female, very few that bore Seeds the
laft yvear have bore any this year ; f{o thar I queflion.

whether;
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whether the Trees which we find without Seeds may be
therefore called Male Trees.

{ think it now paft all doubt, that the Gereration of
Animals is from an Arimalcule in the Male Sperm: And
tho I have often fancied that I have difcovered the Parts
and Membranes of the Fetus in this Animalcule, {0 as
to {ay there is the Head, there the Shoulders, and there
the Thighs, yet 1 will affirm nothing herein, till I thail
be fo lucky as to find an Animalcule large enough to dif-
cover this Truth, which I am not quite in defpair of, fince
1 have been {o fortunate as to meet with in the {mall Seeds
of the Ath, Leaves and Rudiments of the future Plant
tar larger thanin the Seed of any Plant 1 have yet ex-
amined.

But to examine the matter a little clofer : Nature pro-
ceeds almoft after the fame Method in her Operations as
to the Producion of Plants and Awimals: For as the
Animalcule of the Male Sperm cannot live in the 2i-
srix, without being wrapt up in the fevera] Coverings,
and receiving its Nourifhment ; {o neither can the Seed
of the Plant {ubfift without continual nourithment, and
has alfo its Coats to encompafs it: And which is obfer~
vable, as the Fatus has but one ligament confifting of
feveral Veflels, by which it is faftned and nourifh’d, fo
all the Seeds which I have feen have but one Ligament,
made up of feveral Veflels alfo, which is {ometimes [on-
ger, {fometimes fhorter. [ will prefent the Reader with
the Draughts of {fome Sceds.  Fig. 5. 4 B C is the out-
ward Membrane of the Seed of an Afh, 4 D the piace
where the Seed it {elf lies, which is taken out and re-
prefented by E F. A F is the Ligament by which the
Seed E F receives its Nourithment, the part 4 being on-
ly joyned to the Tree ; and what is more obfervable, the
point of the Seed F where the Ligament is fafined, s
likewife the place whence the Root proceeds: So that
the Root is the laft that parts from the Tree, which at
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firft, while the Seed is young, is upwards ; but afier-
wards the Seed and Fruit growing heavier, it bends the
Stalk, and turns downwards to the Earth. The fame
thing is in Apples, Pears, &¢, Thefe Ligaments by
which the Seeds are nourifl’d have their Coats or Bark
within which, as I guefs, are more than roo fmall Vel-
fels, inthe Filberd, all wreathed and twifted up after a
Spiral manrer, as in Fig. 6. It is oblerveble, that this
Ligament is faftned (in almoft ali Seeds) to that part
whence the Embrio Plant arifes, as in Fig. 7. which re-
prefents a Filberd larger than the Life, that the Veflels
proceeding from the Ligament may be more vifible.
Where the Ligament gbes from A to B branching all the
way into Ramifications, and they again into leffer, all
- which meet again at the place whence they began, that
is, where the Plant is to have it’s beginning.

In the 8¢/ Fig. 1 have thewn the Ligament of an A4/-
mond, which being naturally pretty large, I the rather
pitch’d upon it. 1Itis cut tran{verfe. ¢ D EFG is the
Cortical part thereof ; it is divided into 7 Partitions.
meeting at A/, each whereof isof a reddith Subftance;
the Veflels to be feen in one of the fpaces are reprefented
by FG H, from the View whereof may be colleéted the
great number of Veflels in the whole Ligament, by
means whereof the Seeds of the Almond and Filberd are
nourifl’d: For I.could find no difference in the Liga-
ments of thefe two Seeds, only in the Almond all the
parts were larger.

If we confider the Propagation of Animals, and that
they are fo long nourifh’d in the @¢erus by means of
the @mbilical Veflels, till they are fit for a more open
Life, and are then no longer kept Prifoners.- And again,
that the Embrio which is to be the future.Plant, perhaps
a Tree is {0 long contained in that Body which we call
the Seed, and ted by means of a Ligament from its Ma-
trix, to wit,the Tree, till it be of a competent growth,
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and has a {officiency to provide for it felf, and grow
when expofed on the bare ground, and then it is nolon-
ger kept up. [Ifay, if we confider thefe two Methods of
Nature, we fball not find any other difference between
Plants and Animals, than that the firft wanting a lo-
comotive Power, cannot couple as Animals do, and
therefore mufl contain in the fame Individual, not only
the Origine of the future Plants which Icompared to the
"Animalcule in the Male Sperm, but allo the materaal
Nourithment fufficient for it till it is furnifh’d with a
Root to provide for it{elf. This Nourithment isa fort
of Flour which encompafles the Embrio Plant, and in
the Seed makes the two Lobes.

If we compare Plants with Birds, we fhall find that as
in Birds which are Male and Female, it is neceffary for
the Auimalcule of the Male already endowed with a
living Soul to te placed near the Yelk of the Egg of the

- Female, to be thence (0 long nouriflyd till it is fit to re-
ceive its Food from the Mother, or gather it off the
Ground : So in Plants the Embrio is placed next to a
fort of Fine Flour whichI compare to the Yelk of the
Egg, which not only defends the youngPlant, but like-
wile affords it its firlt Aliment.

We may likewife compare the Propagation of Zrees
with Fifb, and find the {ame Agreement. Infine, the
Egg in Animals {cems to be for the fame ufe as the Lobes
‘ot the Seed in Plants.

Although I have formerly afferted, that the Female
ferved only to afford nourithment to the Arimalcales of
the Male Sperm, and that Plants grow out of the fub-
flance wherewith they are watered ; yet I acknowledge
for a certain Truth, that a great FPariety 1s cauied 1n
Animals by the Nourithment received from the Mother,
So by a Horfe and She-Afle a Mu/e is generated, which is
jike neither, but participates of both, differing from the
Horfe, efpecially in the Ears and Tail; fince the Afs

atounding
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gbounding in that nourifhment which produces the Ears,
and wanting that which givesa long Tail, it muft ne-
ceffarily be like the Mother in thofe¢ two particulars.
So from a White :Man and Negro Woman a Meftico is
born: And from a large Pigeon or Cropper and a fmall
wild Hen Pigeon, the Young are like neither ; the Egg
of the Female is not {ufficient to nourith the Animalcule
of the Male, fo asto give it the Size of itsFather. And
thus Plants receive a great alteration from the different
Soils in which the Seeds are planted. So Apples brought
from France are with us in great efteem ; and what care
foever we takein the Trees themitlves, yet they foon
degenerate in our Soil; which change proceeds from the
‘dil%‘erent Saltsthey meet with in the ground. ~And I be-
lieve if we could take the Emébrio Plant out of one Seed
and put it into another, foas it would grow, we fhould
have a new Plant from thence like to neither: Asif we
fhould take the Embrio out of the Wallnut (which I will
liken to the Animalcule of the Horfe) and-{o join it to
the Seed of the Cheffrut (which 1 compare to the Ma-
¢rix of the Affe) that it would grow, the Plant produced
by this Union would be a2 new and unknown Tree.

Willows are ufually planted by thrufting a Stake into
the Ground in wet places, yet finding feveral young ones
on the Banks of Rivers, I judged thele grew from the
Seed. Wherefore in the beginning of Fuwe, examining
the downy Seeds of thefe Plants,| found {éveral brownith -
Particles, not much bigger than Sand ; which the Mi.
crofcope difcover’d to be  the Seeds thereof, which are
contained in feveral little Violet-colour’d Boxes, of which
in a little Sprig there were 75 placed by one another,
each containing 3, 4, or 5 {mall Seeds, encompafled with
a pappous Down,  Fig. 9. reprefents thele Seeds of the
natural bignefs. The Down or Pappous part is joined
by one common Knot or Center firft, and fo to the Seed,
and confifts of 2, 3, 4, 5 or 6 fnall Threds, whic}} fo
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{Somr as the Capfulabreaks upon the ripening of the Seed;
{preads its {elf every way, as Fig. 10, tho’ before the
Threds were cloled up in one, as Fig. i 1. by which
-means it eafily carries the {mall Seeds on the Wings of
the Wind to great diftances. Viewing thefe Seeds more
nicely, I faw that part whence the Root has its begin-
ning (which makes one third part of the Seced) fur-
nifht with very many Veflels, confifting only of oblong
and round Particles. The reft of the Seed confifted -of
two Lobes of a dark herby Colour made up of Globules,
and between thefe, two very {mall Points rifing up,which
were the beginnings of the Leaves of the Tree or Embrio
Plant, which the Lobesthemi{tlves were tonourifh till it
fhould be furnifi’d with a Root to provide for it
felf. .

I took fome of thefe véry {mall Seeds, and fowed
them in wet Sand in my Clofet in Jawe, the better to
difcover the manner of their growth. Thefe Seeds being
very much dried, and thereby fhrunken, appeared thro’
the Microfcope, as Fig: 12. though they were not all
alike, {fome being more, {ome le{sdried up. 4 BEF
is that part whence the Root fhoots forth. When they
had lain in-tlie wet Sand 36 hours, they fthewed as Fig.
13. the Proportion of the part G ZZ X L being then
confiderable, and in fo fhort a time 6 Roots were fhot
out fremit, and the two Lobes. 27 A~ began to' thew
themfelves. In72 Hours theé Roots began to divide and
ramify, and to take hold on the Sand.. That which is
obfervable in this Tree is, that the Seeds come to their
perfect maturity before the Leaves of the Tree have their
full growth, whereas other Trees perfe@t not their Seeds
till after the Fruitin Autamn ; {o that this Tree has-its
young Plant grown up the firft Year. The fame is ob-
fervable in the Elm-; fome of the Seeds whereof I ga-
ther’d in May, dry’d and fow’d them, and in three days
they {prung up.. I try’d the fame in the downy Seeds of
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'the Poplar and Iudian Corton. If thefe diftinétions of
parts are {o {oon viible 1n thefe fmall Seeds, why fhould
we doubt the produGion of an Awimal from the {o of-
ten named Awimalcules. Indeed we muft-own our felves
at a ftand, when we would find out how thele Awimal-
‘cales receive Life, and that not before the Male has at-
tained a certain Age ; and the rather, fince we hold
that the matter whence thelc Animalcules proceed, was
likewife in that Arimalcale it {elf when it was fieft com-
mitted to the Matrix. And indeed that very extraordi-
nary minutenefs, by which one Creature is tranfmitted

to another, is incomprehenfible.
Nor can we be better fatisfied as to this matter in
Trees than Men ; for we fee plainly, thit very many
Trees growing from Seed are fome years before chey
bring forth Fruit and Seeds, at lealt fuch Seeds as wil
produce another Plant. So that we cannot {ay, that
‘that Seed which will produce a Tree dependsonly on the
Tree ; but that the {ubftance of the Seed, by means
wiereof a Tree is propagated, depends on that Seed
from whence the Treeit felf alfo proceeded. And tho’
we may after fome manner imagine bow the Fruit, as
an Apple or Pear, confifting of feveral round Particles
(to omitthe Veflels) may be produced, fince-there are
8 or 10, -it may be more Ligaments (each whereof has
a multitude of Veflels) which may tran{mit feveral
Juices ; yenhow can we conceive that the Origine of a
Plant can be thusformed. So that we fee the beginning
of the Propagation of the Tree is to us incomprehenfible,
although we lee it done before our Eyes; and we may
fuppole it after the fame way as itis in Man, To con-
clude, the Tree after 8 or 10 years begins to bear Seed,
which depends notonly on the Tree, but on the former
Seed 1 So it is in the Male Sperme, which has its Original
not only from the Male, but from the Awimalcule from
X 2 whence
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whence the Male its felf was produced. So that the
firlt effential beginnings of things which are incom-
prehen(ibly {mall, will be always hidden from us.

IV. Part of a Letter from Sir R.B. S.R.S. to
Dr. Lifter, concerning the Giants Caufway in
the County of Atrim iz Ireland.

O/d Bawn, Apr. 24. 1693.

~— —— ——— Coneerning the Giants Caufey. Prolixity
in a Philofophical Defcription I'm fure you’l pardon;
for I was very exact in getting it from a perfon that was
rei compos, perhaps peritus ; a Scholar (a Mafter of
Arts in Cambridge) and a Traveller, who went on pur-
pofe the laft Summer with the prefent Bithop of Derry
to fee it. It isin the County of Antrim, about 7 Miles
Eaft of Colrain, and 31 Miles to the Eaft of the mouth
of the River of Derry. The Coaft there is a very great
height from the Sea, but rifing gradually on the Land
fide to the edge eof the Precipice, it is all cover’d with
an excellent fweet Grafs; when you come to the Pre-
cipice, there is no going dowrn there it is {0 perpendicu-
larly fteep, but with much Labour and fome Hazard it
may be climb’d up. By other ways and windings one
comes down to the Strand ; inwhich, from the foot of
this Precipice, there runs out Northward, into the Main
Ocean, a raifed Caufway of about 8o foot broad, and
about 20 foot high above the reft of the Strand; its fides
are perpendi€ular, it went on above two hundred foot
%o the Sea-Water; that is, it was {0 far in view ; but ag

he.
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