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1445 Trifolium globofum repens C. B. P. 329

1446 Tordylium maximum Inft. R. H. 320.

1447 Tragofelinum maximum Auftriacum foliis ma-
gis incifis Boer.

1448 Valeriana Lufitanica latifolia annua laciniata
Tourn. 132.

1449 Verbena tenuifolia C. B.

1450 Urtica racemifera maxima Sinarum foliis fub-
tus argentea lanugine villofis, Pluk. Almag.

212.

XXV. Some Obfervations upon the Sex of
Flowers by W. Watfon, F. R. S. occafioned
by a Letter upon the fame Subject, by Mr.
Mylius of Berlin. |

Extract of Mr. Mylius's Letter to My, Wat-
fon, dated az Berlin, Feb. 20, 1750-51.

Read May 2. < ] HE fex of plants is very well

175t confirmed by an experiment,
¢ that has been made here on the palma major
 foliis flabelliformibus. There is a great tree of this
¢ kind in the garden of the royal academy. It has
¢« flower’d -and bore fruit thefe thirty years; but the
© ¢ fruit never ripen’d ; and when planted, it did not
« vegetate. 'The palm-tree, as you know, is a planta
« divecia; that is, one of thofe, in which the male
¢ and female parts of generation are upon different

 plants, We having therefore no male plant, the
“ flowers
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¢ flowers of our female were never impregnated by
« the farina of the male. There is a male plant of
¢ this kind in a garden at Leipfic, twenty German
* miles from Berlin. We procured from thence in
“ April 1749 a branch of male flowers, and fuf-
¢« pended it over our female ones; and our experi-
“ ment fucceeded fo well, that our palm-tree pro-
¢ duced more than an hundred perfectly ripe fruit;
“ from which we have already eleven young palm-
“ trees. 'This experiment was repeated laft year,
« and our palm-tree bore above two thoufand ripe
¢« fruit. As I do not remember a like experiment,
¢ T thought convenient to mention it to you ; and,
#¢ if you think proper, be pleafed to communicate
¢ it to the Royal Society.”

In purfuance of my correfpondent’s defire, I take
the liberty of laying this account before you, which
I think very curious ; not on account of its novelty,
or of its conﬁ1 ming the fex of plants which is now
fufficiently eftablithed; but on account of the male
and female palm-tree’s flourithing {o completely, even
under all poffible advantages, in fuch high latitudes as
thofe of Leipfic and Berlin.

- The impregnation of the female }‘zalm-tree by the
male has been known in the moft antient times.
Herodotus *, whom Cicero calls the father of hiftory,

when

* Herodot, KAa @

T 78 dArasy @owmw T8¢ epa'sm; EAMW; PN R mqwrév
qreg:J‘euo't THot CaeAawMopala'l -my cpalmmw, u/ac wwmm’!au ool mLml ThK
Bdaaroy wJ‘dmr, L yn dmoppéy apTos 6 T8 Qaivinog: diya g It
erxo‘t &y 'ra) }mgwm ul iFd‘f'ei, n¢9¢7r=g 4 woavedas
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when fpeaking of the palm-tree, fays,  that the
¢ Greeks call fome of thefe trees male, the fruit of
¢ which they bind to the other kind, which bears
< dates; that the fmall flies, wherewith the male
¢ abounds, may affift in ripening the fruit; for, fays
¢ this author, the male palm-tree preduces in its
“ fruit fmall flies, juft as the fig-tree does.” The very
remote age, in which Herodotus wrote, fufficiently
apologizes for his believing, that what was really
brought about by the farina feecundans of the male
flower, was to be attributed to the infects frequently
found therein, and which perhaps very often do carry
this farina from the male to the female., They had
feen the effe@ts of caprification in fig-trees by thefe
infe&s, and were mifled by the analogy. Ihave here
tranflated them {mall flies, but they had a particular
appellation given them by Herodotus, Ariftotle *,
and Theophraftus, who call them {sy. Pliny, in
“his hiftory, when treating of caprification, which is
almoft a tranflation from Theophraftus, calls theny
culices, Linnzus ichneumones, and Tournefort mou-
cherons.

Theophraftus §, the moft early writer of plants,
except Ariftotle, that has been handed down to us,
in his account of the palm-tree gives us the very
procefs mentioned by our correfpondent. ¢ They
 bring together (fays this author) the males and
¢ the females, which caufes the fruit to continue,
‘¢ and ripen upon the trees. Some, from the fimili-

Y 2 “ tude

4:" Ariftoteles 7epi (awwr. Of d% prwol <=« = Exuor ¥ naAvpires
Fivess.
§ Theoph. 7epi pulav. Kep., 6.
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‘ tude of this to what happens in fig-trees, call it
“ caprification ; and it is performed in the following
* manner: While the male plant is in flower, they
 cut off a branch of thefe flowers, and fcatter the
“ duft and down thereiri upon the flowers of the
‘ female plant. By thefe means,” he goes on, ¢ the
“ female does'not caft her fruit, but preferves them
“ to maturity.” Pliny* alfo mentions thelike pro-
cefs.

Among more modern authors, Profper Alpinus i
gives us at large the manner of the impregnation of the
female palm-tree by the male, for the purpofes be-
fore-mentioned. We -have alfo copious accounts of
the fame procefs by Tournefort §, Kampfer [}, and
Ludwig **. - As Kempfer was an eye-witnefs, his
account of this matter is moft to be depended upon,
He fays, ‘ Plena res digniflimaque admirationis eft
“ modus palmas feemininas feecundandi. Habet id
“ tot popularium, Perfidis, Arabiz, Agypti, nutrix
“ inter plantas fingulare, ut animalium exemplo,
“ mari ftato tempore mifcenda, atque finguli ejus
¢ uteri, quafi conjugali coitu, impregnandi fint; fe-
‘ cus omnia {ua, que in lucem prodiderat, fructuum
“ rudimenta, indeclinabili abortu dimiffura. Palmi-
“ colis itaque incumbit, ut impregnandis arboribus.
“ quotannis impendant operam, fiquidem in fe re-
“ dundare annonam cupiunt, Modus proccd‘erl;di

’ ‘“ iC

* Plinit Hift. Nat, lib. xiii. cap. iv..
1 Alpin. de plant. Agypt. p. 16,
§ Ifagog. inflit. rei herbar. p. 69,

I Amcen. exot. p. 706.

#** Differt. de fexu plant. p. 29.



[ 73]
‘“ hie eft: fpalte mafcul® inclufo tumentes flore, et
¢ ad thalami confortium maturo, fub finem Februarid
“ ex arboris faftigio extrahuntur; quibus in longum
¢ difletis eximuntur {padices, flofculis nondum of-
¢ citantibus, fed in unam maflam compactis con-
¢ ferti. Hos protinus in furculos five bacillos, {pa-
¢ dicibus ‘femininis. inferendos divellunt. Bacillos
“ alii amant recentes, atque illico infinuare fpadici-
““ bus, fi qui jam lucem nadi funt; alii eos prius
¢ exficcant, etin Martium ufque menfem cuftodiunt,
“ quo hiantibus uteris ad unum omnibus infitionem
“ uno actu et opera inftituant.”

As I am now upon the fex of plants, I cannot but
obferve, that although the ancients diftinguithed
rightly, in determining the true fexes of the palm-
tree, it is-the only plant, 'in which they have not
ested. Though they called plants of the fame genus,
or of others very nearly related thereto, male and
female, it was upon an imaginary, a falfe principle ;
and that ufually taken from their fize, the difference
of their leaves, or the figure of their fiuit ; and what
therefore they have denominated male and female, muft
not with the modernexa@nefs be rigoroufly confidered
as fuch. Thus Ariftotle *. after having taken no-
tice that there was the diftinction of male and female
obfervable in plants, fays, ¢ that the male§ plant
¢ is more rough and flrang, the female more weak.
¢ and-fruitful.” And Theophraftus ||, when f{peak-

ing:

* De plant. lib. i. cap. 2..

tveiond]as by Tois qulais 5ls bxes Td guld Yhvos dppey iy QiiAve.
§ Ariftot. ibid.

i Plantar. hiftor. lib. iii. cap. 10..
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ing of the male and female pine-tree, fays, ¢ that
“ the Macedonians have trees nearly related to pines,
% of which the male is of fhorter growth, and has
 harder leaves; that the female is taller, and has
“ its leaves fofter, and more flethy.” He fays, upon
his own authority, ¢ that the wood of the male pine
“ is hard, that of the female more foft.” Pliny *:
alfo in his hiftory gives a like reafon for his diftin-
guithing the fex of the pine: he fays farther §, in
another part of the valuable monument he has left us,
% that the moft expert naturalifts affert, that every
‘“ tree, and every herb, which the earth produces,
¢ hath both fexes:” but this is to be underftood in
the manner I juft now mentioned ; and fo likewife
is the diftin€tion among the more modern botanifts
in their denominations of feveral plants, fuch as V-
ronica, Eupatorium, Anagallis, Tilia, Peonia, Bal-
Jamita, Filix, Quercus, Orchis, Laureoln, Abro-
tanum, Cornus, Polygonum, Equifetum, Mandragora,
and others,” which are termed imaginarily male and
female ; as the difcovery of the real fex of plants

was referved for the accuracy of the prefent age.
Befides the before-mention’d erroneous principle,
from which the antients, as well as fome more mo-
dern authors, determined the fex of plants, there is
yet another, which I think right to mention in this
place ; and that is, a- denomination of plants from
their fex, which is abfolutely falfe : and in order to
clucidate this pofition, and to thew at the fame time
wherein

* Lib, xvi, cap. 10,
§ Lib. xiii. cap. 4.
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wherein the fex of plants does really confift, I muft
beg leave to premife, that it is in the flowers
of vegetables only, that the parts fubfervient to
generation are produced. Simple flowers (I ufe
this term in oppofition to the compound flowers of
the botanifts) are either male, female, or herma-
phrodite. By male flowers, I would be underftood to
mean thofe, which are poflefled only of thofe organs
of generation, analogous to the male parts of animals ;
and thefe are, what former botanifts have denomi-
nated ffamina and apices, but arenam’d more properly
by Linneus fince, filamentum and anthera. The fe-
male flower is only endowed with parts like thofe,
which perform the office of generation in females ;
and thefe are the piftillum and its appertenances,
which by Linnzus, with his accuftomed accuracy,
are divided into three parts; wviz. the germen, fiylus,
and figma. 'The hermaphrodite flower, which con-
ftitutes the great bulk of the vegetable creation, is
poflefled of all thefe parts in itfelf, and is itfelf thereby
capable of propagating its fpecies without any fo-
reign affiftance ; which, by many inconteftable ex-
periments it has been found neither the male nor
female flower fimply is able to do.

Much the greater number of plants, as I have
juft hinted, have hermaphrodite flowers ; but there
are {fome, which have both the male and female
flowers growing from the fame root. Such are
Mays or Indian corn, nettles, box, elm, birch, oak,
walnut, beech, hazel, hornbeam, the plsne-tree, pine,
fir, cyprefs, cedar, the larch-tree, melons, cucumers,
gourds, and feveral others. Inmany of thefe, though
the male and female flowers are at confiderable

' diftances,
3
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diftances, the farina feecundans, which Providence,
on account of its being liable to be fpoiled by rain,
or diffipated by winds, has provided in great abun-
dance, is conveyed to the female by means of the
atmofphere. It is this clafs of vegetables, and the
following, the quantity of the produce of which is
much more precarious than thofe plants, which have
hermaphrodite flowers ; as the impregnation of thefe
laft may be performed within their own calyx; whereas
the former muft neceffarily commit their farina to
the circumambient air. It is for this reafon, that if
during thé time of the flowering of thefe plants, the
weather is either very wet or ftormy, their produce
of fruit will be very inconfiderable, from the fpoil-
ing or halty diffipation of the male farina. Thus
independent of frofts, the fruit of the nut and filberd-
tree will be moft numerous in thofe years, in which
the months of January and February are the leaft
ftormy and wet ; as at that time their flowers are
‘produced. For the fame reafons, a ftormy or wet
May deftroys the chefnuts; and the fame weather
in July prodigioufly leflens the crop of Mays or In-
dian corn, as its fpikes of male flowers ftand lofty,
and at a confiderable diftance from the female. In
like manner a judgment may be formed of the reft

of thefe. '
Some of the more fkilful modern gardeners put in
practice, with regard to melonsand cucumers, the very
method mention’d by Theophraftus 2000 years ago,
in regard to the palm-tree. As thefe plants, early in
the feafon, are in this climate confined to frames
and glaffes, the air, in which they grow, is more
ftagnant than the open air, whereby the diftribution
of
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of the farina frucundans, {o neceflary towards the
production of the fruit for the propagation of the
{pecies, is much hindered; to obviate which, they
colle&t the male flowers when fully blown, and pre-
fenting them to the female ones, by a ftroke of the
finger they fcatter the farina faecundans therein, and
this prevents the falling of the fruit immaturely.

Befides the vegetables before-mentioned, which
bear both male and female flowers upon the fame
root, there are others, which produce thofe neceflary
organs upon different roots. In the number of thefe
are the palm-tree (the more particular fubject of this
paper) hops, the willow-tree, mifletoe, fpinach,
hemp, poplar, French and dog’s mercury, the yew-
tree, juniper, and feveral others. Among thefe the
Valijfneria of Linnzus, as to the manner, in which
its male flower impregnates the female, is one of the
moft fingular prodigies in nature. The manner of
this operation is figured by Micheli, in his Nove
plantarum genera, and defcribed by Linnwus, in the
Hortus Cliffortianus.  As that elaborate and expen-
five work is in very few hands, in fuch only as owe
it to the munificence of Mr. Clifford of Amfterdam,
of which number I with pleafure acknowlege myfelf
one, I will here lay before you a fhort account
thereof:

The Valifneria grows in rivulets, ditches, and
ponds, in many parts of Europe. The male plant,
which is continually covered with water, has a fhort
ftalk, upon the top of which its flowers are pro-
duced.  As this top never reaches the furface of the
water, the flowers are thrown off from it, and come
unopened to the furface of the water; where, as

Z foon
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foon as they arrive, by the altion of the air, they
expand themfelves; and {wim round the female flow-
ers, which are blown at the fame time. Thefe laft
have a long fpiral foot-ftalk, by which they attain
the furface of the water, and remaining there in
flower a few days, are impregnated by the male
flowers detached from the ftalk at the bottom. This
operation feemns to be thus direted, as the farina
Jeecundans could not exert its effets in fo denfe a
medium as water ; and we find, that even the her-
maphrodite flowers of water-plants, fuch as thofe
of potamogiton, yanunculus aquaticus, bottenia, and
nympheu, thefe, Ifay, never expand themfelves, un-
til they reach the furface of the water.

But to return : it was not poffible for me, with-
out premifing thefe things, to make evident what I
jult now mention’d, in relation to the falfely deno-
minating the fexes of plants; as it is to this laft clafs
that the wrong application has been made by bota-
nical writers, This error feems to have been firft
introduced fo early as by Diofcorides, and has been
continued through a great variety of writers even to
our own time. It is moft certain, that thofe plants,
which produce the feed, ought to be confidered as
females ; but it happens that in the French and dog’s
mercury, the feeds are produced in the female plants
by pairs; and thefe are contained in a capfule,
which was thought to refemble the ferorum of ani-
mals; and from this tefticulated appearance they

called thefe plants males, and the others females,
3 Thus,
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Thus, for example, Diofcorides ¥, when treating of
mercurialis, or what we here call French mercury,
fays, that ¢ the feed of the female is produced in
< bunches, and is copious; that of the male grows
¢ near the leaves ; that it is {fmall and round, and is
“ difpafed in pairs like tefticles.” Dodonzus, Lobel,
Dalechamp, John and Cafpar Bauhin, Morrifon,
Tournefort, and Boerhaave, in their feveral works,
have in this followed Diofcorides, and have denomi-
nated the feed-bearing plant of this kind, the male;
and the other, the female. IFuchfius and John Bau-
hin likewife call the cynocrambe or dog’s mercury,
which bears fruit, the male; and the {piked one
with male flowers only, the female. This miftake
is obfervable in hemp §, hops, and fpinach.

We obferve, that the operations of nature are car-
ried on moft ufually by certain general laws, from
which however fhe f{ometimes deviates, Thus al-
moft all plants have either hermaphrodite flowers, or
male and female flowers growing from the fame
root, or maleand female flowers from different roots:
but there are a few of another clafs, which from the
fame root furnith either male and hermaphrodite
flowers, or female and hermaphrodite flowers. Of
this kind arethe mulberry-tree, the mu/a or plantain-
tree, white hellebore, pellitory, arrach, the afh-tree,
and a few others, But of this clafs the emperrune

Z 2 or

* Diofcorid. lib. iv. cap. 9. edit. Saracen,

Awolwsis of ¢ waphivior, o % “Epus Coldriov xarser 3.0 7dy I8
nagwdy i pdv Bineie Blouoesd 1 oAUy o I dppny wpds Toi's wéldnorg
wanpdv, spoyyiaor, domee dpyidia x5 Mo wesanelpeva . oo . .

§ Matthiol. in Diofcorid, p. 663. femen tantum in mari gignitur:
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or berry-bearing heath'is the moft extraordinary ;- as
of this are found fome plants with male flowers only.
others with both male and female flowers feparately,
and ftill others with hermaphrodite flowers.

What Pere Labat mentions in his Voyage 2 I Afrique
occidentale fhould likewife be taken notice of here.
'This author, after having laid down the different me-
thods of impregnating the female palm-tree by the
male, fays, that this procefs is not abfolutely necef-
fary for the production of dates; for being at Marti-
nico, he there faw growing by an old convent near
the place, where they anchored, a palm-tree bearing
dates, although the only one of its kind, which
was thereabouts. Whether it was male or female,
he did not pretend to determine, but was ceitain,
that there then was none, nor had been one, within
two leagues of the place where it grew.  He doubts
indeed, whéther or no this tree bearing fruit did
not proceed from the fariita feecundans of the male
cocoa tree, which is a fpecies of palm, and which
grew in abundance near the tree that bore dates: but he
obferves, that the ftonés of thefe dates did not vege-
tate, and that thofe, who were ‘defirous of propa-
gating date-trees, were obliged to plant the -Barbary
dates ; as he believed the others had not the germ
proper to produce the tree.. From this account it is
very obvious, that the palm-tree here mentioned
was a female, in which though the fruit ripened, it
was in fuch a flate of imperfection, as not to be able
to propagate its fpecies. In this manner we have
eggs furnithed us by hens,-eve: without a cock ;
but thefe eggs produce no chickens, What this
father fays of the female - palm-trec’s bearing fruit

witnout
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without the affiftance of the male, our very ingenious
and worthy brother Mr. Miller aflures me, has been
fully confirmed to him by feveral perfons: and John
Bauhin*, an author of great credit, defcribes and
figures the whole frutification of a palm-tree, which
himfelf faw growing at Montpelier, and which not
only produced branches of male flowers, but alfo fe-
male ones bearing dates. Mr, Ray many years af-
ter tells us in his hiftory of plants §, that he himfelf
at Montpelier faw this very remarkable tree men-
tioned by John Bauhin.

This variety in the fructification of the palm-tree,
fingular as it may feem, has been likewife obferved
in fome few others. The learned Jungius, in his
Doxofcopia ||, mentioning that clafs of trees, which
are male and female in different parts of the fame
tree, fays,  that trees of this kind, when they
“ have for many years produced flowers without
“ fruit, afterwards produce fruit without flowers.
“ This, he thinks, fhould be further inquired
into.” This, fince Jungius’s time, has been done,
and it has been found that fometimes fome of
the trees of this clafs are whelly male, while
young ; but as they advance in age, they have flow-
ers of both fexes, and afterwards become Intireiy
female. This fact Mr. Mitler has frequently him-
{elf obferved inthe mulberry tree ; and the Chevalier
Rathgeb, at prefent the emperor’s minifter at Ve-

nice,

* -4 plint. zom. i, p. 351

§ i Roalhe comid peo1354,

| o .opovas. Usd al qua ansos Slores tulerunt fine Jructu,
deinac frucius jerre fine fiorey quod ampirus obfervirdusm,
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nice, a gentleman excellently well verfed in whatever
relates to vegetation, has obferved, that a large /en-
tifcus, or maftich-tree, near his garden, had for
thirty years produced only male flowers, but that
for three years paft it had produced plenty of fruit.

The foundation of the difcovery of the real fex of
plants, which is of no lefs importance innatural hiftory,
than that of the circulation of the blood in the animal
ceconomy, was laid by the members of this learned So-
ciety ; although much of the honour due to them is at-
tributed by foreigners to the late ingenious Monfieur
Vaillant of Paris : and this may have arifen from our
language not being generally underftood upon the con-
tinent. Sir Thomas Millington *, fometime Sedleian
le¢turer of natural philofophy at Oxford, as we fee by
our worthy member Dr. Grew’s anatomy of plants §,
feems firft to have affigned a more noble purpofe to
the fflamina and apices of flowers, than that which
had been attributed thereto by preceding writers,
and by Monfieur Tournefort afterwards; w:z. that
of fecreting fome excrementitious juices, which were
fuppofed hartful to the embryo’s of the fruit. Sir
Thomas conjectured, and rightly, < that the femina
¢ and apices ferved as the male for the generation
¢ of feed.” This hint, which was afterwards ad-
opted by our learned brother Mr. Ray, in the preface

to

* Dr. Grew calls Sir Thomas Millington Savilian profeflor,
which is a muftake, Sce Wood’s Fafti. Oxon. vol. ii. col. 126,
24 edit.

§ Pageryr.
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to his Sylloge firpium exterarum, Dr. Grew carried
farther, as we find by his works; and it was followed
by | Rodolphus Jacobus Camerarius, profeflor at
Tubingen : but our very induftrious and fagacious
member Mr. Morland * purfued long after this in-
quiry ftill much higher, as we fee by his excellent
memoir publithed in the Philofophical Tranfaétions,
to which 1 muft beg leave to refer you. After thefe,
Meflieurs Vaillant and Geoffroy illuftrated and
ftrengthened thefe difcoveries by very curious and
well adapted experiments ; fo that at prefent nothin
feems wanting for the confirmation of the truth of
this do&rine.

So much for the difcovery of the fex of plants in
general, upon which profeflor Linnzus of Upfal has
founded his fyftem of botany, at prefent fo much
and fo well received 'Whoever therefore would con-
fider minutely the ftrucure of flowers and the almoft
infinite variety of the number and difpofition of their
parts, may confult Linnzus’s Philofophia betanica
lately publithed, where this fubje is treated in a
very copious and inftru@ive manner.

|| Vide epiftol. de fexu plant. Tubing 1694.
# Philofoph. Tranf. numb, 287,

XXVI,



