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eeds of Poly-

L Obfervations on the Seed-Ve[fels and
nthony Van

podium. Ina Letter from My

Lecuwenhoek, F. R®. S.

e Loy

Delft iz Holland, April 24, 1703,

Hen I was a few years ago at a place where Poly-
podinm grew, 1 viewed the Seed Veflels, that
were in great numbers upon its Leaves; and when I
placed fome picces of a Leaf before a Microfcope, 1 ob-
ferved, as did feveral others that were wich me, the Seed
Veflels appearing like fo many round Globuless and that
foon one and foon another of them burft before our Eyes,
which fpectacle feem’'d exceeding firange to vs.  And late-
ly, in the middle of the lali Winter, there fell into my
hands two Leaves of Fern, that grew upon the ftump of
an old Willow Tree, and were almoft wither'd 5 the
which Leaf we call Oak Fern. '
This Leaf had a great deal of Seed in 1t, but the Seed
Veflels thereof were much larger than the Seeds of the
Fern that grow in the Country. '

I obferved feveral little Bundles or Parcels of thef Seed

Vidicls, fometimes thirteen of them lying in a row by
one arother.

Having never taken notice before, how large the Plant
called +he Oak Fern grows upon the Trees, 1 betook my
{elt in the month ot February 1alt to7a cereain place, where
there were old Willow Trzes growing upon the Banks of
a Canal, the which Trces were no taller than the lencth
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of aMan: The Boughs or Branches of which had been
lopt
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lopt off for four or five years together 5 which are moft~
ly ufed by the Boors tosmake Hedges or Fences for their
Grounds and Dwelling places; a great many of which
Willow Trees, by the Lopping of their Branches, perith :
And upon the rorzen Wood of fuch Trees erows the Po-
Lypodinm or Fern,

From three or four of thofe Trees I pull'd off the Fern,
and I obferved in all thofe that I meddi'd with, the Plant
was no larger than a fingle Leaf.

Thefe. Leaves werc of difcrent fizes, fome ten times
larger than others, and fome of them were notabove two
fingers broad, yet they alfo had Seed in them.

From thefe Obfervations, I infer, that the great Leaves
had grown feveral years before they arrived at their pre-
fent bignefs 5 and the more, becaufe the Rofe like parts
were not near {o large upon the little Leaves as they were
apon the great ones 3 and confequently the Seed Veflels
fewer in numbcer upon the one than the other.

Among that Fern that I brought home with me, I
planted eight or ten that had thick fhort Rootsy and
trom which Roots there came new {mall Branches, and
moftly two fuch Branches {prung out of one Reot: Bur
I hiad one from whence four proceeded. I planted them
in a Flower-pot, with fitting Earch about them, that I
might purfue my Obfervaticus as often as I found my
feit difpofed to i, ‘

I caufcd my Painter to draw the greatelt part of one of
the largelk Platits, to fhew you the many Sced Veflels thae
are upon the fame, rogether wita the unfpeakable number:
of {mall Secds that are thut up in each Vellel,

Fiz, 1. ABCDEF reprelents the largelt part of an
Oak f:¢n Plane, which I calla Leaf, becaufe it has no
Root, but only a Stalk 5 and forafmuch as part of the
Leaf was divided into itveatcen Branches, whereof ABG
is one, we may conciude that the whole Leaf confilted of
a great-many more.

Now
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Now I have often counted in one Branch enly of fuch
a.piece of a Leaf, and in one row culy f fuch a Branch
as defcribed by A B, 13 of thofc little P.‘ icles, which to
the naked Ey: appear like Roicss and confequently in the
shole Brancih ABG, fix and twenty of the fame in two
Rows, which I {hall call Seed Veiicls anf‘ when 1 fepa-
rated one of thefe Seed Vefiels from the reft, I obferved
that all of them had very "rn"* kind of Siaiks, whereby
they were faltened to the Leal, and by which they re-
ceived their Increafe, but'to the Eye appeor’d no bigger
than a Point, and the Leaf {ecm’d clearer or more tranfpa-
rent there, in which piace I judge there was z Canal or

Vein of the Leaf.

Having feparated one of thefe Roft-like paris from the
Leaf, and alfoas well as I could the Swd Vediels of which
it-was eompoled, from one another, I found that the num-
ber of thofe Seed Veflels amounted to 145.

But in obferving others 1 did not find the number fo
great, which was at fometimes 120, at others 130.
~ Almoft all the Seed Veflels were open, and in fome of
them not the lealt appearance of any Sced.

This opennefs feem’d at firft very {trange to me, becaufe
I cculd not perceive in any of them that it was occafion’d
by any burlting or breaking in pieces 5 bur when I'con-
fider'd the matter better, 1 fancied to my {elf that Nature
had ordered it fo in thofe Seed Veflels, that as foon as the
Seed was ripe, and received no further Nourifhment, the
Seed Veflels fhould open of courfe.

Fig, 2. HIKL M reprefents one of thofc Seed Veffels,
that was open'd more than the reft, and whereby t_hc
Seeds, as I imagine, were thrown out, as it always hap-
pens in thofe Seed Veflels that open of themfelves 5 for I
could not perceive at the Orifice the leaft Rent or Breach
The faid Orificeis reprefented by L M.

In
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In the (aid Figure, between Hand O, you may ch.
ferve 3 Screw-like partsy and of this Configuration are all
the Seed Veflels. ,

Let us fuppofe now that when the Seed is ripe, and re-
ceives no further Nourithment,it,and particularly its Shelt
or Veflel, which for the moft part is compofed of athin
Membrane, {hrinks in, by reafon that its moifture in dry
weather is all exhal'd 5 now this {hrinkiog in is greater in
the 8 Screw-like parts, that are defcribed between Hand
O, thanin any other part of the Seed Vellel, becaufe
that the Screw-line parts are there of more than an or-
dinary thicknefs, in comparifon of the other parts cf the
Seed Veflel; by which extraordinary fhrinking the
Seed Veflels are forc’d open, and the inclofed Seed
thrown out,

I have met with fome of the {aid Fern Leaves, in which
the Seed Veflels had not been yet open'd, and confe.
quently had fhed none of their Seeds.

I have opened f{everal of thefe Seed Veflels, and vieww
ed the Seeds with a Microfcope, it being impoflible for
me to fee them with my naked Eye, or even with com-
mon Spetacles : I have counted above 50 Seeds in one
of thofe Seed Veffels, the which Seeds appeared thro the
Microfcope like thefe 3, which I have caufed to be drawn
Fig. 3. P.Q.R.

I placed fome of thofe Seeds before a Microfcope, that
was more magnifying than the laft, and charged the
Painter to draw it juft as big as it appeared to him
thro the fame Glafs, as you may fee in Fig. 4. ST. and
forafmuch as the fame Seed feem’'d much greater to
my Eye, I caufed it to be o drawn, or rather fmaller
than it really appear’d to-me, asin Fig. 5. VW,

And tho the Seeds did appear as finall as in Fig. 3. yet
one might perceive the Spotted Particles wherewith the
Seeds were adorned.

Kkkkkkkkkkk Now
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Now if we tusn our thonghts upon the Stalks of thefe
Seed Veflels, as they are reprefented inFig. 2. NH, and
if we let them wander beyond our fight, which can pe-
netrate no farther than into the Internal Canals or Vef
fels, of which there lye an unfpeakable number in the
faid Stalks, we may fafely afbrin, not only thar the Seed
Vefiels are produced and fed from the {ame, but alfo that
in fuch Seed Veflels there may lye 50 or more Seeds, each
of which may be indued with particular Canals or Vef
fels 3 and have moreover a Shell or Membrane without,
and a Plant within 3 all which lyein {o exceeding fmall a
Compafs, and have fuch an unfpeakable number of Vef:
{els in them, that one can hardly form any manner of
Idea of them.

[ caufed the Painter to draw another Seed Veffel,
which was not open as the former : And whereasin Fig,
2, the Screw-like parts of the Seed Veflel are placed op.
pofite to the fight, in thislaft the fame parts appear fide-
ways.

P)‘ig. 6. ABG reprefents the Stalk thercof, BCDEZ FG
the Seed Veflel itfelf,-and E F the opening of that Veflel
whercby it difcharges its Seed.

] cauled alfo another Seed Veflel to bedrawn, that had
not yet open’d itfelf, and confequentlyin which the Secds
are ftill {hut up.

Fig. 7. HIM fhews the Stalk, and 1KLM the Seed
Vefiels, in which the Skrew.like parts are intetcepted
from the fight 5 and itis fo placed that you can’t ‘at all
perceive whereabouts the opening fhall happen.
~ In the faid Seed Veflel you may obferve the wonderful
Fabrick of the Membrane whereof it 1s compoted, and
the exact Order and Regularity .of the Scaws or ‘Ribs
thereof ; but when Ifhew’d a certain Gentl=rizn the
fame Order and Uniformity in another Creature, e usk’d
me to what end it was fo Created, fince it was never 10
be feen by the naked Eye.

The
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The Shell or Skin of thefe Seeds is compofed of (G
exceeding a thin Membrane, that the Wind, or even
the Seeds themfclves that are enclofed by it, would eafily
break it, were it not fortified or ftiffned by thofe parts
that [ call the Ribs or Seams thereof, the which are much
thicker than the re(t of the Membrane, and thereby boch
the Seed and the Veflels themfelves are prefeived.

When I (hew'd a certzin Gentleman, by the help of a
Microfcope, one of thefe Seed Veflcls, as alfo the Seeds.
that I had takenoutof it, he was very dcfirous to know
of what (ubftance thofe Seeds were compofed 5 but I
thought ‘twas impofiible for me to fatisfe him by Diffed-
ing one ot thofe Seeds 5 yet, having further confider’d
of his Requeft, [ found out a means of breaking one of
thefe fmall Seeds fo cleverly, that no foreign Matter
fhould intervene, or be mixt with it.

In doing this, [ was mightily {urpriz'd to find a great
deal of Oyl coming out of one of thems and s each of
thefe Seeds was of a Yellowith Colour, fo was the Oyl
alfo, where ‘twas a little thick 5 but where it was thiu-
ner, it was as clear as any Water 3 the other Particles,
that lay in and about the Oyl, were of an exceeding
{malinefs.

1 made but one little Hole or Breachh in the Sced,
whereby to {queeze out the Oyl, and the other Par-
ticles wherewith it was filled 3 which having done, 1 ob.
ferved that the Skin or Membrane of the Seed had no
Colour at all in it 5 and then { could {ee 2 great many
more Figures in the faid Membrane, than were diftin-
guifhable in it before : Ad us all Seeds, that are viewed
with any exactnefs, may be difcover'd to have two Merm-
branes, fo it is not improbable that thele have two like-
wife.

Now when we confider the cceeding fmalinef: of the
abovemention’d Seeds, ’iis cafte to conceive how the
fame, after that they are full ripe, may be {catter’d

Kkkkkkkkkkk 2 abroad
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abroad with a brisk Wind, and fome of ‘em confequently
may fall upon old Rotten Trees,” and from thence re-
ceive their Nourifhment and Increafe.

I mention'd before, how the Seed Veflcls upon the
Leaves of Fern, open'd themfelves (whillt I was obferving
them) in order to thed their Seed.

For my further fatisfaltion in this matter, I took a
Fern Leaf, .in which the Seed. Veflels being quite ripe,
were for the moft part open, and had difcharged their
Seed, and put it into boyling hot Water; in this ex-
pectation, that the hot Water infinuating itfelf immedi.
ately into the Screw-like parts, as they are reprefented
in Fig. 2. between Hand O, would fo extend or {well
out thofe parts, that the Seed Veflels would refume the
fame figure or appearance as when they were full of Seed
and this Experiment I repeated feveral times, and al-
ways obferved that almoft all the Seed Veflels fhut up
shemfelves, juft after the fame manner as they were be-
fore they difcharged their Seed; and when 1 fpread
thofe Seed Veflels abroad, and let them dry again, they
were all of them asopen as that which is reprelented by
Fig. 2.

II. Part
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