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EMBRYOLOGICAL QUESTIONS: 9. WHO DISCOVERED

THE MONO- AND POLYSIPHONOUS POLLEN GRAINS?

A DOCUMENTATION OF THE ROLE PLAYED (1760-1830)
BY C. LINNAEUS, D. CIRILLO, A. BRONGNIART AND G.B. AMICI(**)

Riassunto — Interrogativi embriologici: 9. Chi scopri i granuli pollinici wiono-
e polisifonati? Una documentazione del ruolo svolto (1760-1830) da C. Linneo, D. Ciril-
lo, A. Brongniart e G.B. Amici. L'Autore da’ informazione cronologica (1760-1830) e
documentazione sul ruolo usualmente ignorato, svolto da C. Linneo, D. Cirillo, A.
Brongniart e G.B. Amici, nella scoperta del granulo pollinico mono- e polisifonato.
Inoltre ipotizza l'eventualita della sifonogamia anucleata e della sifonogamia
aspermatica.

Abstract — The author provides chronological information and documentation
concerning the widely ignored role played by C. Linnaeus, D. Cirillo, A. Brongniart
and G.B. Amici in the discovery of the mono- and polysiphonous pollen grains. The
following topics are detailedly discussed:

A) 1760: Carl Linnaeus (Disquisitio de

quaestione...). Cf. Documentations A! and A2
B) 1761, 1766, 1790: Domenico Cirillo (Tabulae

Botanicae). » » B!, B2 and

B3,

C) 1823: G.B. Amici (discovery of the pollen

tube). » » C!, C? and G.
D) 1827: A. Brongniart (discovery of the

polysiphonous pollen grain) » » ’ D.

E) 1828: A. Brongniart (the question of ‘granules
spermatiques’. Lebaillif & Delille’s report on
the occurrence of 3 pollen tubes in

Oenothera). » » E! and E2
F) 1830: G.B. Amici (occurrence of 20-30 pollen
tubes in Hibiscus). » » cz,

(*) Dipartimento di Biologia Vegetale, Universita «La Sapienza», Roma.
(**) Supported by a grant from «Consiglio Nazionale delle Ricerche (Comitato
Scienze Biologiche e Mediche, Gruppo Biologia della Riproduzione e Differenziamento)».
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G) 1882, 1884: Strasburger (documentation of

the polysiphonous pollen grain in the nine-

teenth century). » » G.
H) Can the still unknown phenomena ‘anucleate

siphonogamy’ and ‘aspermatic siphonogamy’

be achieved by polysiphonous pollen grains?

Key words — Pollen gfain. Plant embryology. History of Botany.

INTRODUCTION

In the history of plant embryology the heated controversy bet-
ween G.B. Amici and M.J. ScHLEIDEN concerning the origin of the
embryo is quite well known, and while not always carefully reported,
it does not require further commentary.

The details of the discovery of the mono- and polysiphonous
pollen grains () have instead been forgotten to a great extent, and
the author considers it of interest to provide the following chronology
and related documentation. ‘

A) 1760: CarL LiNNAEUS (Disquisitio de quaestione...)
Cfr. Documentations A! and A2

Linnaeus (1760) was probably the first to see pollen tubes (3.

(1) Cf. GoeBeL (1923, p. 1707): 'die monosiphonen (polysiphonen) Mikrosporen’;
ScHNARF (1928, p. 269): ‘monosiphoner’ (‘polysiphoner’) Pollen’. Etymologically the spell-
ing ‘siphonous pollen’ is preferable to ‘syphonous pollen’. According to Morron (1981,
-p. 207) «The word pollen was first used by Ray» [(cf. Joun Ray, Latin Rajus, Historia
Plantarum, 1686)] «to denote the globules liberated from the anthers («apices»), and
subsequently the term was accepted by Linnaeus and became universal». The priori-
ty Morton assigns to Ray in this statement requires confirmation. (The Latin terms
‘pollen’ and ‘pollis’ have been used since the days of Pliny).

(®) ScuNarr (1928, p. 263, footnote 1) writes: .

1) Im allgemeinen pflegt man G. AMicI die Entdeckung des Pollenschlauches zu-
zuschreiben, da dieser Forscher ihn bei einer Poriulaca 1823 beschrieben hat. Sicher
war AMICI der erste, der sich eingehender mit der Frage nach der Befruchtung befaBte
und das Eindringen des Pollenschlauches in die Samenanlage sah. SVEDELIUS (1924,
8. 5) weist jedoch darauf hin, daB schon LINNE in seiner 1760 der kais. Akademie in
Petersburg vorgelegten Abhandlung ,Sexus plantarum* ausfiihrlich den Befruchtungs-
vorgang bei einer Amaryllis-Art schildert. Er hatte ndmlich bemerkt, daB nach dem
Entleeren des Pollens auf die Narbe zuletzt feine Kanidle oder opake Streifen langsam
von der Narbe zu den Samenanlagen hinabkriechen. Nach STENAR (1925 b) ist die von
LINNE untersuchte Amaryllis-Art Sprekelia formosissima.
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Describing reproduction ‘in Amaryllide formosissima’ (= Sprekelia
formosissima) (), he writes (Doc. A!, p. 15): “...«Quodsi vero antheras
supra stigma concusseris ut pollen staminum in hanc guttam decidat,
tum vero deprehendes, liquidum illud paulo post conturbari et
flavescere, ac postremo rivulos, seu strias opacas, a stigmate ad
rudimenta feminum perreptare. Post...».

The above passage is provided as Documentation A! (fron-
tispiece, pp. 3, 15, 16) and is completed by adding the English transla-
tion by J.E. SmitH, London 1786: ‘A Dissertation on the Sexes of
Plants’ (cfr. Documentation A? (frontispiece, pp. 28, 29, 30).

It must be remembered that about 15 years before, the English
Jesuit John Tuberville Needham (1745: ‘An Account of Some New
Microscopical Discoveries) had found that pollen grains placed in
water for microscopic examination burst () to release a mass of
tiny globulies. Since bursting grains were also observed on the
stigmas of flowers, Needham assumed that the globules were the
reproductive substance, and that they could penetrate the style and
pass through as far as the ovule. LinNAEUS, on the other hand, opted
for a seminal effluvium in his interpretation of fertilization, rather
than the visible globules (cfr. e.g. Linnaeus, 1751, Philosophia
Botanica). '

B) 1761, 1766, 1790: Domenico CiriLLo (Tabulae Botanicae...).
Cfr. Documentations B!, B? and B?3.

Domenico CiriLro (Latin, Dominico CyriLLo, born April 11th, 1739,
Grumo, murdered at Naples on October 8th, 1799; doctor, botanist,
statesman) while professor of botany at the University of Naples,
wrote on December 29th 1761, at the age of 22 years, a letter accom-
panied by several drawings, read by Sir Styles on December 12th,
1765 to the Royal Society of London and published in the
Philosophical Transactions (London), 1766, vol. LV, see Documenta-
tion B! , _

The letter to Sir Styles cannot be commented on without con-
sidering the ‘Tabulae Botanicae’, published by Cirillo in Naples in
1790 (*, a work containing the same information and drawings
presented in the above letter, see Documentation B2

() Bursting pollen grains had been reported earlier by BERNARD DE Jussieu (1739),
cf. MorToN 1981, p. 279 foot note (25). "

(%) Possibly already published in 1773 as ‘Tabulae botanicae elementares Naples
1773, as reported by Carusr (1869, p. 26), cf. also Cesati (1869). The author has been
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These two documents allow us to make the following

observations:
— Fig. 1a (cf. Tab. Pollen, from Cirillo, 1790) for the first time

shows the drawing of the pollen of Hibiscus syriacus, a polysiphonous
microspore, see Amici’s 1830 paper for further commentary.

— Although erroneously considering them ‘canales longitudinales
styli’, Cirillo was the first to draw the pollen tubes, at least in ‘Con-
yza squarrosa Linn.” and ‘Solano nigro Linn.’, cfr. Tab. Pollen, from
CriLLo 1790, Figs. 10 and 11 ().

unable to locate this publication. Similar observations on pollen and plant fertiliza-
tion were also briefly mentioned by CiriLLo in some papers published in 1771 (cf.
pp. 18-19) and 1785 (cf. pp. 105-108, cited by DerriNo, pp. 301-303).

(®) The conclusions reached by Feperico DerpiNo (1902, p. 304) in his commen-
tary on Cirillo’s Tabulae Botanicae deserve quotation. Delpino writes:

I due squarci riferiti sono meritevoli della maggior attenzione.
Dapprima dobbiamo prescindere da parecchi errori di osserva-
zione, dovuti in gran parte alla imperfezione dei microscopii di
quel tempo. Per altro, confrontando il testo colle figure, risulta
chiaramente che il Cirillo

in primo luogo riusci a debellare Vipotesi dell’awra fecondante
sostenuta da Linneo e dagli anteriori naturalisti, designando che
la vera materia fecondante consiste nel contenuto plasmatico dei
granuli pollinici (fig. 3, 6 della succitata 4* tavola):

in secondo luogo sorprese per il primo la presenza e gl’inizii
dei tubi pollinici sullo stimma (fig. 11, a, b, ¢ della tavola stessa);

in terzo luogo vide per il primo l'ulteriore percorso dei tubuli
stessi lungo lo stilo (fig. 11, f, g; fig. 10, .d, d, d, d, della tavola
stessa).

In somma il Cirillo fu ad un pelo di scoprire I’intiero pro-
cesso della fecondazione nelle fanerogame. Che se non riusei a
-questo, se lascid questo vanto a Giovan Battista Amici il quale,
sessanta e pit anni dopo, osservd tutte le fasi della fecondazione
in dette piante, & dovuto a uno scusabile errore in cui incorse,
.cio& che i detti tubi appartenessero al tessuto dello stilnma e dello
stilo, mentre sono in realtd emanazioni delle capsule polliniche.

Comunque sia & un merito incontestabile del Cirillo di aver
per il primo veduto gl’inizii dei tubi pollinici e il loro percorso

nell’interno dello stilo.
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" C) 1823: G.B. Awmict (Discovery of the pollen tube = ‘budello pollinico’).
Cfr. Documentations C!, C* and G.

The discovery of the pollen tube is dated in the most recent
textbooks to Amict (1824) instead of 1823. Furthermore the drawing
of Amici’s ‘budello pollinico’ (pollen bowel) has never been reprinted,
see MAHESHWARI, 1950, p. 3; BHOTWANI & BHATNAGAR, 1974, p. 95; JoHR,
1984, p. 1; etc..

In fact Amici’s paper was published in 1823 and the French
translation appeared the following year in the Annales Sci. Nat. Bot.
Paris (1824). Since the original work is not readly accessible, I will
quote here in full the pages and the drawings concerning this topic
(see Documentation C!). Giovanni Battista Amici actually observed
the pollen tube as early as 1821 (see ‘Atti Prima Riunione Scienziati
Italiani, Pisa (1840) p. 136..., cfr. Documentation C3.

D) 1827: A. BrRONGNIART (Discovery of the polysiphonous pollen grain,
i.e. occurrence of 2-4 pollen tubes). Cfr. Documentation D.

The paper published by ApoLpr BRONGNIART in 1827 is one of
the most interesting and famous embryological papers of the pre-
Hofmeisterian period. The expression ‘sac embryonnaire’ (¢), (%), for

(6) BroNGNIART (1827, p. 238) writes:

exemple ). Clest a cette vésicule que Malpighi a douné
le nom de sac de 'amnios; il & nommé le tissu utricu-
laire qui 'environne chorion.

Pour ne pas employer des expressions qui établissent
entre ces parties et celles des animaux des comparaisons
dont I’exactitude est loin d’étre prouvée, nous désigne-
rons le sac de I’amnios par le nom de sac embryon-
naire, et le chorion par celui de parenchyme de I'a-
mande. Nous verrons plus tard ce‘que ces parties devien-
nent dans la graine, et les expressions les plus propres
pour les désigner.dans 1'état qu’elles revétent alors.

Le sac embryonnaire étant la partie de 1'ovule dans
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instance, is proposed in this publication for the first time following
Malpighi’s terminology (1675, p. 57, Tab. XXXVII) ‘vesicula amnii’
(‘vesicula colliquamenti, ‘colliquamenti sacculus’). Concerning the
issue of the pollen tube (%), the following significant considerations
arise from BRrONGNIART's (1827) account:

— The formation of the pollen tube (termed ‘appendice tubuleux’,
‘appendice tubuleux lineaire’, ‘sac. spermatique’. ‘Boyau’, in
BRrONGNIART, 1828, see below) is observed in many plants and is ac-
curately represented, e.g. (see documentation D) in ‘Cucurbita max-
ima Duchesn!” = ‘Pepo macrocarpus Rich.” (Pl. 34, Fig. 1H),
‘Oenothera biennis’ (Pl. 35, Figs. 1K, 1I), ‘Ipomoea purpurea Lamk!’
(PL. 35, Fig. 2M, p. 281), ‘Ipomoea hederacea Hort. Par.” (Pl. 35, Fig.
2C, 2E, 2H, 2I, p. 281), ‘Datura stramonium (Pl. 36, Figs. A, D, F,
G, H), ‘Antirrhinum majus’ (Pl. 37, Fig. 1K), ‘Hibiscus palustris (Pl
37, Fig. H), ‘Nuphar lutea’ (Pl. 39, Fig. B), etc..

— For the first time, for ‘Oenothera biennis’, the occurrence
of two pollen tubes from the same pollen grain is discovered and
represented (Pl. 35, Fig. 1K, 1I); three pollen tubes could also occur.
Moreover the beginning of the polysiphonous germination (3-4 pollen
tubes) in ‘Cucumis acutangulus’ is clearly described. BRONGNIART
(1827, pp. 35-36) writes thus:

laquelle se développe le jeune embryon, c’est sans con-
tredit la plus importante de toutes les parties de I'ovule:
le parenchyme qui 'enveloppe n’est encore qu’une sorte
de tégument destiné i le protéger ou a permettre son ac-
croissemént postéricur. Ure preuve de cela, c'ést que

(") It must be recalled that Robert Brown had already written (1826b, p. 230):
‘le sac qui enveloppe l'embryon...".
() BroNGNIART (1827, p. 148) writes:

Le désir de vérifier 'observation si curieuse d’ Amici
m’engagea a examiner un grand nombre de stigmates
couverts de pollen , afin de voir de quelle maniére la sub-
stance fécondante était absorbée par cet organe; mais
avant d’exposer les résultats auxquels ces observations
m’ont condiiit, il est nécessaire que je fasse connaitre
d’unc maniére générale la structure du stigmate,
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(A) Jai observé la méme chose, d’une maniére encore plus frap-
pante, sur le pollen du Cucumis acutangulus ; cette plante , quoique de
la famille des Cucurbitacées, a le pollen lisse et trés-fin. Si on en met
dans une goutte d’ean et qu'on Pexamine quelques momens aprés avec
lc microscope , on voit que !a membrane interne fait saillic par trois ou

quatre points de la surface des grains de pollen; ces points sont placés.
régulierement, comme les quatre angles d’un tétraeédre inscrit i la
sphére du grain de pollen. La membrane ne fait pas une égale saillie par
ces quatre points , mais elle sort par un ou deux de ces pores, de ma-
niére & former un long appendice tubuleux , renflé & son extrémité, tan-
dis qu'elle ne forme souvent dans les autres points qu’un mamelon peu
saillant.

— It should be mentioned that Brongniart carried out his in-
vestigations with the help of Amici’s microscope (°).

The pollen tube enters the style and in some species, e.g. Datura,
penetrates to some depth (*9).

(°) Cf. BronGNIArRT, 1827, p. 50, footnote:

(€) J’ai pu faire cette anuée quelques recherches plus précises sur ce
sujet,, quoique la saison, déja un peu avancée lorsque j’ai eu & ma dis-
position le microscope d’Amici, ne m’ait pas permis de les multiplier ;
J’ai punéanmoins m’assurer que la grosseur et la forme des granules
spermatiques variaient d’une manigre trés-sensible dans les divers végé-
taux que j’ai soumis & mes recherches : dans une partiee ces plantesje
les ai trouvé sphériques, et en employant le grossissement le plus consi-
dérable du microscope d’Amici, qui égale 1050 en diamétre , j’ai trouvé
les diamétres suivans aux images reportées sur le papier au moyen de
la Camera lucida. Il m’a été facile d’en conclure le diamétre réel de ces

(19) Cf. BronGNIART, 1827, pp. 154-155:

Au moment de la fécondation , ce tissu est baigné par
un fluide muqueux encore plus abondant, qui permet
difficilement d’en observer la structure réelle. Cependant-
si on fait une coupe longitudinale mince d’un stigmate
couvert de pollen, au moment de la fécondation , c’est-

a-dire lors de I'épanounissement de la corolle, et qu'on
P’examine avec une trés-forte loupg (d'une ; ligne de
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It cannot be forgotten, however, that Brongniart wrongly con-
sidered his ‘appendices tubuleux’ to open inside the style, thus
discharging the ‘granules spermatiques’, i.e. the fertilizing
substance (!!) (the ‘granules spermatiques’ were considered to be the
fertilizing substance).

foyer), on verra que chacun des grains de pollen, qui
couvrent en entier la surface du stigmate, envoie dans
son intérieur un leng appendice tubuleux qui pénétre
entre les utricules- et dans leur direction , jusqu'a une
assez-grande profondeur (pl. 36, fig. 4, B, D).

(11) Cf. BrongNiarT, 1827, pp. 158-159:

I1 me parait résulter de ces observations, 1°. que les
granules spermatiques eux-mémes pénétrent dans le stig-
matc; que bien loin par conséquent de n’exister que
dans le pollen imparfait, comme le pensait Keelpeuter,
ils constituent la partie réellement active de la substance
fécondante.

2°, Quc ces granules ne pénétrent dans le stigmate ni
par wansudation insensible & travers les membranes du

grain de pollen, ni par la rupture subite de ce pollen ct
par I'émission des granules 4 la surface du stigmate, mais
par le moyen d’un appendice tubuleux et membrancux
qui, sortant de l'intérieur du grain de pollen et s'intro-
duisant plus ou moins profondément dans le tissu du
sligmate , ou se soudant avec son épiderme, fait péné-
rer les granules spermatiques dans I'intérieur de cet
organe. ‘

3°. Que les granules spermatiques ainsi déposés dans
le stigmate, ne se trouvent nt a V'orifice de vaisseaux ab-
sorbans , ni dans I'intéricur des cellules , mais dans 'in-
terstice des utricules qui composent le tissu du stigmate,
ou ils se mélent avec les granules muqueux qui rem-
plissaient ces interstices avant la fécondation.
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E) 1828: A. BRONGNIART: (The question of ‘granules spermatiques’.
Lebaillif & Delille’s report on the occurrence of 3 pollen tubes in
Oenothera salicifolia).

Cfr. Documentations E! and EZ2

Owing to its historical interest and its connection with the pre-
sent topics, it should be recalled that in June 1827 RoBERT BrOWN
(1772-1858) discovered while examining pollen in ‘Clarkia pulchella’
the phenomenon later widely known as ‘Brownian mouvement’. He
amplified his observations and published the results in a privately
printed (1828) pamphlet (cfr. BRown, 1828a) whose frontespiece (cfr.
BrowN, 1866, p. 463) is reproduced here as Documentation E!

This pamphlet is as rare as it is famous, and in it ROBERT BROWN
(1828; cfr. 1866, pp. 477-479) criticized the views of Brongniart on
the ‘granules spermatiques’, see Documentation E!

The French translation of this publication appeared in September
of the same year (cfr. BRowN, 1828b) in the Annales Sci. Nat. Bot.
(Paris) vol. XIV, pp. 341-362, and Brongniart replied in a note publish-
ed in the same journal on December 1828.

Since, apart from their historical interest, some of the pages
of this note describe the occurrence of 2-4 pollen tubes from the
same grain, as well as containing a statement by Lebaillif & Delille
concerning the presence of ‘trois boyaux’ for ‘Oenothera salicifolia’,
they have been reprinted here as Documentation E2

F) 1830: G.B. Awmicr (Occurrence of 20-30 pollen tubes in Hibiscus sp.).
Cfr. Documentation C2.

Amici’s famous letter to Mirbel, dated ‘Modéne, le 3 juillet 1830,
was published and commented by A. Brongniart, in Annales Sci. Nat.
Bot. (Paris), 1830, pp. 329-333. This letter, so frequently mentioned,
but never reprinted, is reproduced here as Documentation C2

The letter is noteworthy because it correctly describes the
behaviour of the pollen tube and and provides a new datum, namely
the occurrence of 20-30 pollen tubes in Hibiscus sp., the highest
number ever recorded.

This letter also contains a curious taxonomic mistake, namely
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“Yucca’ instead ‘Zucca’ (Italian for Cucurbita pepo) as actually writ-
ten by Amici ().

G): Documentation of the polysiphonous pollen grain in the nineteenth
century: STRASBURGER, 1882, 1884.
Cfr. Documentation G.

The aims of the present paper are completed with the comment
on Amicr's (1830) contribution. However, author cannot fail to note
the lack of adeguate documentation concerning polysiphonous pollen
grains. For instance, in the papers published in the last century,
the author has only found two references with drawings of
polysiphonous pollen, namely: STrasBURGER E. (1882) (Tab. V, Fig.
23, 24, ‘Malva crispa’), and STrasBURGER E. (1884) (Figs. 57-59, ‘Malva
silvestris’), See Documentation G.

(12) On this topic Amicr (Cf. Palermo, 1870, p. 220) wrote:

E I'Hofmeister gli aveva scritto (1849) :

« Incoraggiato dal signor di Mohl, oso offerirvi una mia dissertazione sulla gencsi dell’embrione
» vegetale, che ora ho pubblicato. Degnandovi di percorrerla , troverete , che io con esame conti-
» nuato sopra una ventina di generi, son giunto alle stesse conclusioni che voi il primo avete ma-
» nifestato. Spero non vi tornera dispiacevole di trovarci una confutazione, secondo me decisiva, delle
» obiezioni prive di fondamento, e anche di convenienza, mosse da un mio. compatriotta contro le
» verita da voi dimostrate. »

E, in su questi tempi, un altro professore tedesco, avendogli inviato una sua
Memoria sulla fecondazione delle piante; cgli, in ringraziarlo del dono, e di es-
sere rammentato continuamente nel libro, aggiungeva :

« In realta , dopo la scoperta del budello che feci nel polline della portulaca oleracea , e che
il Brongniart poslenormcnte ebbe annunciato, i budelli in altre piante penetrare la superficie
dello stimma ; io m’ accorsi subito , per ulteriori ricerche , che quel budello si prolungava in
» maniera, che passando il tessuto conduttore dello stilo. e scendendo nell’ovario, andava a versare
» il suo fluido fecondalore dentro il sacco embrionale dell'ovolo. Comunicai allora al Mirbel questa
» scoperta; e da quell’epoca le mie idce sul modo di fecondarsi le piante fanerogame , furono inva-
» riabilmente fissate. E questo, malgrado le opinioni diverse di alcuni celebri autori oltramontam i quali,
» per mancanza di mezzi, e furse anche di dcstrezza, non riuscirono a confermare il mio ritrovato.
» Son passati non pochi anni, e la mia costanza in mostrare il curioso fenomeno, pubblicamente e
» privatamente, in varie cilta d’ltalia, non & venuta mai meno : fino ad esporre nelle sale di questo
» Museo le amplificale preparazioni in cera, per ricondurre gl'increduli al cammino da me segnato.
» Ora mi_vedo sopravanzato! Voi dovete sapere meglio di me . che la punta del budello si vuole
» che sia il vero embrioue, che vada a prendere il suo posto nell’ovolo, per poi svnlupparsn Che il
» maschio diventi femmina, ¢ certamente cosa del tutto nuova, e piacevole forse a piu osservatori;
» ma io, invecchialo ne'miei concetli, non so pigliar gusto a queste pellegrine trasformazioni. Un er- .
» rore & corso per tutta Europa (alcuni- sospettzno per malizia, ma io non vo crederlo) dall’avere il
» Brongniart stampato parte della mia lettera al Mirbel, scambiando il nome di zucca con yucca.
» Farse da cio & slata impedita in luoghi lontani la riconferma delle mie esperienze. »

)
)
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T
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z T
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H) Can the still unknown phenomena ‘anucleate siphonogamy’ and
‘aspermatic siphonogamy’ be achieved by polysiphonous pollen grains?

Concerning the investigations on polysiphonous pollen grains the
author regrets the absence of SEM and TEM documentations, and
asks from a classic point of view if the ‘anucleate siphonogamy’ (%)
and the ‘aspermatic siphonogamy’ (!4 can occur. In other words, do
‘anucleate or spermless pollen tubes’ penetrate synergids and give
rise to apomictic embryos?.

The Author stresses the need for such investigations.
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Abule Botanice Elemeniaves quatuor 5 que Fuudainenta Botani=
cay frve Linnei Philofophiam Botanicein 5 a nobis peculiari Opere
illuftratam  vefpiciunt , modo evulgentuy . Opostebat enim ut  diffi-
cilis  admodum difcipline rudimenta 5 breviffimis defiuitionibus  incluy-
fa o fidelibus etiam oculis fubiicercutuy 5 {egnius epim irritant ani-
mos demifla per auves . Gewerales in plantis partium differentic
[lrultura, fitu & proportione a [e invicein diftinfe, cleganti obje@oritm
reprefentatione @ tyronibus unico imuity affequuntur § prafertim ille
que fingulari , quamvis grephico vocabulo , a Linuco defignantuy . Elernen-
tavem banc Rei berbarie particulam nividis iconibus exornare, nonuift
imperfede , ufque adbuc tentarunt Botanici . Linnceus Fundementales fi-
guras y & plerumque ideales , Philofophie Botanice edjunxit ; Scopoli
proprias vilifimas Linneanis admifenit 5 mediocres Millerus  tradidit ;
Reufs uzolerabiles fomuiavit . Aliorum icones elementares turpe prope-
modum widetur aduotare . Nemo ingeniuniz botanicum & invefligandi [ty
divm , cum arvte piovia ac delineandi induftvia copulavit . Figure igitur
Elementares, que [tilicer peculiari per[picuitate radicum , caulium , folio-
rum, floram, frudtwum differentias oftenderent , adbuc defiderabantur .
Operi huic manus adhibuiy & quidem audaéer' Objecta ipfe ad naty-
vam delincavi, & covtum iconum numerum o, in quatuor tabulas 5 que
nymerofis aliis per inervalle fequutuvis pramittuntuy 5 diffributum
Botanicovum judicio committendum cffe exiftimavi . Si vefurgeutes jam
corporis wvires poft lethalem morbum 5 fi magni momenti occupationes
otium ucceffaviamque alacritatem [uppeditabunt , & velique  progrefu

ten-
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ceporis abfolvi poterunt . Nullum fervevi ordinem , neque vegularitcer
ati in Fundamentis botanicis ¢ radice ad caules , ac dein ad fo-
lia &¢. deveni; nam obje&a pretiofiora, uii funt nelaria diverfa, fla-
minum charalleres & differentias primo cxavavi. Abfoluto tamen opere,
untcuique peculiavi ovdine tabulas collocare liberum evit . Dum fimplices
propouuntuy elementaves dollvine 5 fepe & nove obfervationes 5 ehara-
&eres effentiales nonnullovum genernm explicantuv , & communibys figu-
vis incognite adbuc partium frullificationis forme admifcentur . Uti-
nam uniys hominis a&ivitate Genera plantavum , figuris omnibys ad us-
tuvems delineatis illyfiravi poffent ) Nil ceree praflantins.

NE-
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Efjentin confiftit in Neftario. Linn. Syf. Nat. Religue inconflantes [emper funt pavtes
frutificationis ; hinc Nelario incogniro, sania confufio genevis.
Linn. Gen. pl. 699.

Froc. I.

E&arium Petaloideum . exemplum .
Galanthus nivalis. Linn. Sp. pl. 1. 412. 1. £
Neflarium cylindracenm o tviphplius o, petalis di-

midio brevius , foliolis pesaloideis 5 parallelis
emargiaatis , obtufis. Lina. Gen. pl. 4010
Fic. L

a Ylos ipteger.

byb,b, corolle petala tria,.

¢4¢, Neftarium a corolla fepardttm,cum uno e
tribus foliolis pendulo,ut piftillum appareat.

Fic. IL

Neltarium foveola. exemplum.

Valeriana Cornucopic « Linn. Sp. ple 44+ 3. Tu-
bus a latere inferviori , ( num interiori ? ), nefla.
viferus , gitbus . Linn, Gen. pl. 44. In hac

Valerianz fpecic tubi pars interior, 4, gibba

clevatur in facculum parvuma , neétariferum ,

quem magnitudine auétum reprefentat fig. 4.

Fig., III,

Neltarium calear. exemplum 1.
Valerizna saibra Linn. Sp. pl. 44+ n. 1. ne&arium

habet caudatum , # ; neftario hoc Linnzus
utitur in dcﬁnmone fpecifica , qua eft Pale-
viana floribus monandris caudatis o foliis lan-
ceolatis integervimis. Sp. pl. 1. c.

Fic. IV.

Neftarium infundibuliforme , coronans. exemplum .
Narciflus ( Tazetta ) [patha multiflora , ne.
lavio campanulato, truncato, breviore petalis ,
foliis planis. Linn, Sp, pl.416. n.7. In Nar-
cisso Linnzi Gen. pl. 403. nelavium eft mo-
nophyllwi 5 a, cylindracco-infundibuliforme , lim-
bo coloratum. Sed limbus neftarii fzpe cum
flore concolor eft, uti in Narcisso Tagetta,
odoro , Jonguilla €c. hinc limbi color pro
nota generica non cft affumendus.

Firc. V.

Ne&arium corniculatum . exemplum .

Viola odorata. Linn. Sp. pl- 1324. n. 8. Petalum,
b, fupremum sefhum , deorfum [pe€lans , latius ,
obtufius , emarginatum o definens bafi in nefla-
vivm cornictilatum a,a, obtufum , inter calycis
folia prominens. Linn. Gen. pl. 1007. litera d,
in altea figura petalum quoque fupremum
indicat & flore fejunftum & nellario , a,
adnexum .

¢, itamina quinque a flore fejunfta , & a f&
invicem feparath; hirc fortafle non refte ad
Syngenefiam amandavit Violam Linnzus .

Petalum, &, in prima &, 4, in fecunda figura
inferiorem , non [uperiorem foris partem oc«
cupare videtur, eft tamen petalum fuprémum
refpeCtu floris « Refte igitur Linozus ad fi-
nem charafterum genericorum addidit : Flos in
Europeis ( Violis ) femper inverfus eft ,in Indi
cis fupins veflus o unde diverfu facies apparens.

Fic. VL

NeStavium corniculatum , calycinum . exemplums

Tropzolum #majus. Linn.Sp. pl. 490.2. Periana
thium monophyllum < - fidum ,ere€o patulum, acsie
tum o coloratum ,deciduu_m; laciniis duabus inferios
vibus angufbioribus ; poftice cornuturs, Nelario,
a, [ubulato reffo , longiore. Linn. Gen.pl. 460.

Calyx itaque coloratus poftice elongatur in ne«
&arium corniculatum .

b, filamenti pars inferior in Tropzolo craffa,
cui imponitur filamentum tenue,¢, cum fua

Anthera.
Frc. VIL

Ne&tarium calcar, a quo flos nafcitur calcarae
tus . exemplum 2.
Antirchinum. Species hze non bene deferipta ,

in Falciculis noftris botanicis delineanda.
a, Nee
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a, WeCtarlum calcavatin
Ne&arium ad bafin covolle deorfum  produttum
prominens . Linariz T. ncftarium lorgum fu-
bulatum . Linn. Gen. pl. 750.
Fic. VIIL
Ne&arium glandulofum . exemplum 1.
&, glandula cum gutta mellis, 4, in cxtremitate,
fitamenti, ¢, bafin occupat.
d, glandula triangularis a ftumine fejunéta.
e, gutta mcllis,
Fic. IX.
ctarium  glandulofum . exemplum 2.
Arenaiia verna. Linn. Maatifs. 1.72.1n. 19,
Fig. 1. ramulus cum floribus.
a,glandula nearifera gurta mellis coronata , ad
bafin filamentorum alternatim pofita,
b, b, famina duo, altero neflarifero .
¢, piltillum. Stamina quinque alterna, glan-
dulis neflariferis germinis imponuntur , &
ideo loagiora & approximata; quinque vero
¢ receptaculo oriuntur . Glandulz neftariferz
cbrufie fulcum in apice longitudinalem , gut-
tula meliis inftre&tum, habent.
in Fundamentis
nofteis botanicis p. 181. vol. 1.
Frc. X.
Neltarium stricwlatom . exemplum .
Afclepias fruticofa . Linn, Sp. pl.315.n. 14,
a,a, Utriculi ne@ariferi germen cingentes,

Obfervationem  adnotavimus

b, utriculi pars micdia.

¢, corniculata utriculi extremitas.

Nectaria gquingue, cingentia genitalia , quorum fin-
gula ex ovato abl)'que extror[uin. aurita ye fundo
corniculum acutum  wverfus genitalia inflexum |
Linn. Gea. pl. 306.

Fic. XL

NeQarium tubnlatum . exsmplum 1.

Melia Azedavach. Linn. Sp. pl.sso. n. 1.

a, Nefarium integrum tubulatum.

b, Neflarii pars aperta, & magnitudine aufta.:

¢,¢, Antherz ori nctarii affixe.

Ne&arium cplindracenns , monophpllusa , longitadi-
ne corolle » ore multidentato.

Stam. Filamenta decern minima , intra apicem nes
Earii inferta o Anthere nellavium non fuperans.
tes, oblonge. Linn. Gen. pl. 527.

Fic. XIL

Ne&arium polypetalum . exemplum .

Orchis militaris , Linn. Sp. pl. x333. n. 19.
a,a,aya, Neftarii labium inferius quinquepartie
tum. Labium fuperius petalis occultatur .

b, germen inferum , contortum .

Ne&arium  monophyllum o a latere inferiore inter
divifuram petalorum receptaculo affixum : Labio
fuperiore ereFo, breviffimo. Labio inferiore tiras
gno patente y lato, Tubo poftice corniformi
‘nutante » Linn. Gen. pl. 1009.

Fie. XIII,

NeQtaria flaminiformia . exemplun

Commelina tuberofa, Sp. pl. 61. n. 6.

a, Flos integer, naturalis magnjtudinis.

b, b, Filamenta neftariorum.

¢,cyc Nefaria cruciformia horizontalia.

Netaria tria , flamina mentientia , filamentis pro=
priis infidentia , cruciformia lzorizatxtal;'a. Linn.
Gen. pl. 62. 3 -

Ne&taria hmc funt potius ftamina abortiva.Line
nzi obfervatio 1. ¢ apponenda.

Numerus differens eft, binc fi petald quatuor paye
wa equalia finty tum ¢ numevo veliguarunm par-
tium o unicams sertiam paviem exﬁluda.r, neflae
viis autcs gnitateins addas &' habebis numerun
guafirum .

N Es
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T Fic. L

NE&arium Capfulare . exempluns .

Clitoria Ternatea . Linn. Sp. pl. 1025. n. 1.

a,a, Flos‘ integer cum braflcis.

&, Neftarium rotundum capfulare friatum, ger-
men includens ; cum flaminibus & piftillo.

¢, Nefarium magnitudine auflum & longi-
tudinaliter apertum .

4, d, Appendices internz nefarii lateribus af-
fixz, five margo incurvus neftarium clau-
dens .

oss. Linnzus nullam in hoc genere Neétarii
mentionem fecit. Simile valde Neario glo-
bofo, five capfulari Mirabilis. Vide Differta-
tionem noftram De effentialibus nonnullarum
plantarum " charalleribus . p. 48, Tab. 3. fig. 2.

‘ Fig. IL

Ne&tarium corona . exemplum . 1.

Paffiflora fetida. Linn, Sp.pl. 1359.n.21.

a, a, radii neftarium undique cingentes.

Nc&arium corona triplex ; exterior longior, intra
petala flylum cingens , [uperne magis coarliata.
Linn. Gen. pl. 1021,

Fic. IIL

‘Ne&tarium walvulave. exemplum 1»

Afphodelus /uteus. Linn. Sp. pl. 443.n. 1.

a, flos integer , in quo -ftamina pinguntur tria
longiora eclinata y five verfus partem infe-
riorem propendentia: adnotante Linneo L c.

Neftarium 4, conftituunt valvulz ftaminum in-
curva, quibus filamenta imponuntur.

Stamina bafi membranacea, concava, neftarifera,
germen cingentia, & a germine ex parte [e-
parata , quo appareat cavitas neétarii .

¢, ftamen unicum , squamz nc&ariferz impofi.
tum .

d, petalum corolle neftario affixum.

Fic. 1IV.

Neltarium tubulatum . exemplum . 2.

Rufcus Hypogloffum . Linn. Sp. pl. 1474.n. 3.

#, Flos femincus integer ,- cum neflario tu-
bulato .

I1.

b, neftarium a flore fejunétum.

¢, germen neftario inclufum , cum particula
ne€tarii lacerati o

Neétarium ovatum , magnitudine calycis , inflatum,
ereflum , ore debifcens . Linn. Gen. pl.1139.

Fic. V.

Neftarium corona. exemplum 2.

Silene pendula. Linn. Sp. pl.599. n. 19.

a, denticuli duo nefarii in fingulo petale.

Stamen adnegtitur ungui petalorum.

Neltarium  componitur ¢ duobus denticulis 5 in
collo cujusvis petali, cormam faucis conftisuens.
Linn. Gen. pl. 567.

Hoc charaétere effentiali Silene a congeneribus
diftinguitur.

Fic. VL

Neétarium squamofum . exemplum .

Ranunculus Illyricus. Linn. Sp. pl. 776. n. 17.

a, squama neftarium conftituens , ad bafin pe«
tali pofita.

b, squama neftarifera a petalo feparata, & len-
te auéta.

Neétarium ef? fovea in fingulo petalo fupra s
guem.

Neétarium boc in aliis porns nudus , in  aliis
margine cylindraceo cinllus , in aliis squamula
emarginata claufus . Linn. Gen. ph 699. -

Fic. VIL

Ne&tarium valvilare. exemplum 2.

Campanula perficifolia . Linn. Sp. pl.232. n. 6.

a,a, valvulz ftaminiferz ncftarium componen«
tes, circa flylum dispofite.

by b, Rigmata piftilli.

¢, filamentum unicum, cum valvula neétarii.

d, ftigma.

f, bafis filamenti feparatim delineata.

e, Anthera,

Neftarium in fundo covolle , confbruffum: valvulis
quingue , acutis o connivensibus , veceptaculum
segentibus .

Stam. Filamenta quingue capillaria breviffima s
ferta valvalarum  neflarii apicibus o Anthere
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Silomentis lougioves , comprefle . Linn, Gen.
pl. 218.

oBs. Campanula fragilis . Fafc. plant.

Stigma ante fcecundationem clavatus , integer,
claufus ; regularibus pilis non tantum hifpi-
dus, fed muricatus. Perafta florefcentia de-
prehenditur loco pilorum gluten ,; in quo
veftigia granulorum farinz feecundantis adfunt.
Dein ftigmatis pars fuperior hiat , & findi-
tur in tres lacinias , inferiore reyoluta ; &
tunc evadit fHgma tripartitum , oblongum , craf-
ﬁu[:ulum', laciniis revolutis .

Filamenta flaminum ante florefcentiam non
apparent ; fed Antherz - adhzrent apicibus
valvularum neftarii . Latera squamarum ne.
Eharii hirfutie denfa , five potius lana inter
fe conjunguntur.

Frg. VIIL

Neltarium frmbriatum . exemplum

Phlomis fruticofa . Linn. Sp. pl. §18. n. 1.

a, flos integer, cujus tubus in medio - linea
transverfali dividitur.

by b, tubi pars inferior fimbriis claufa, &
ne€tarium conftitucns .

¢y ¢, appendices five elongationes recurve Ra-
minum inferiorum, in extremitate lacerz, vel
potius fimbriatz , poft florefcentiam marce-
fcentes , quz partem tubi inferiorem neéta.
riferam perfefte claudunt , & ftylum tantum
transmittunt .

d, neStarium apertum cum germine - & parte
inferiori appendicum .

e, e, antherz ftaminum ,

f, figma piftilli.

g, &, corona villorym five fimbria nefarium
coronans in parte interna tubi.

b, extremitas appendicis flaminum microfcopio

aulta .

Inter appendices ftaminum =gre tranfit ftylus.
De hoc ncétario nullam mentionemn fecit
Linnzus,

Fic. IX.

Ne&tarium occultatum o exemplum

Jufticia «dbatods . Linn. Sp. pl. 20. n. 1.

a, a, Corolle tubus brevis, gibbus, qui clau.
ditur perfefte eminentiis dnabus, bafi lanu.
ginofis , in rimam , que ftylo recipiendo
transmittendoque infervit, cocuntibus,

¢, ftigma piftilli.

b, Anthera fagittata' five ad bafin bifida, quz
ita apparet poft florefcentiam ; & tunc lo.
bulum interiorem externo longiorem habet,

Fic.” X.

Ne&arium pedunculare . exemplum .

Geranium peltatwm . Linn. Sp. pl. 947. 1. 9.

Flos cx parte poftica, ut appareat folium 4, fu-
perius calycis fornicatum , neStarium termi-
nans.,

b, foramen ad bafin folii fuperioris calycis,
a quo tubus neétarii incipit.

¢, NeQarium per totam longitudinem apertum,
ufque ad pedunculi bafin excurrens , & cum
folio fuperjori calycis continuatum .

d, Geranii inquinantis. Linn. Sp. pl. 945. n. 2.
pedunculus neariferus apertus in dorfo, cum
petalis fuperioribus e,e, margini ncéarii af-
fixis, & cum cavitate inferiori 4, melle res
pleta, -quz bafin ne&arii ipfius efformat.

Neftarium ita fe habet Geraniis
Exoticis ; Europza habent glandulas ncétari-
feras quinque ad bafin germinis pofitas.
Vid. Difl. De effent. plansar. chavalt. Tab,
3. fig-8.

Geranium  peltaturs nefarium  per totam pes
dunculi longitudinem excurrens , una cum
folio calycis fuperiori faturate rubrum habet ;

in multis

pedunculi contra pars inferior cum reliquis
foliolis calycinis viridem colorem habet.

Geranium Alchimilloides & Geranium trifle eane
dem neétarii formam habent.

Gerania africana wulgo calycibus bafi tubulofis ,
monophypllis .

Gerania Cicutaria wulgo . « . . Petalis glandula
interftintis . Linn. Gen. pl. 350,

§STA
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Fia L
Nthera lateralis . exemplum .

Afarum Euwropewm Linn. Sp. pl. 633. n. 1.

a,a, Antherz binz filamenti lateribus adnatz.

b, Stamen ante florefcentiam declinatum.

¢, filamentorum extremitas aculeata’, incurva ,
qua ftamina circa piltillum connivent tem-
pore fee:undationis.

Antherz oblonge , filamentovum parieti media ad-
nate. Linn. Gen. pl. 589.

oBs. Aotherz binz, fingulo filamento ad late-
ra adnatz. Stanina ante florelcentiam revo-
Juta , declinata, a piftillo remota, &; liorum
{ex inftante florefcentia elevantur , ftigmatis
lacinias iatrant , & extremitatibus aculeatis,
¢, inter {e connivent.

Fic. IL

Filamentum <willofum . exemplum.

Lanium albwm . Linn. Sp. pl. 809. n. 9.

Filamentum villofum .

Fic. IIL

Filamentum articulatum. exemplum .

Euph rbia fplvatica. Linn. Sp. pl. 663. n. 62.

@, articuiatio , quz filamentum in duas partes
divifum conneétit ,

b, corpufculum filiforme ftaminibus interpo-
firum .

d, Aathera bivalvis horizontaliter aperta .

¢, Anthera didyma , nempe ex duabus com-
pofita.

sram. Filamenta plura ( duodecim el fupra )
Sfiliformia  articulata , receptaculo inferta  corolla
longiora 5 diverfo tempore erumpentia . Antherz
didyme [ubiotunde . Linn. Gen. pl. 609.

ons. Antherz didymz horizontaliter pofitz,
bivalves , valvulis in extremitate apertis
¢, d.

Fic. IV.

Stamina occultata . exemplum 1. Orchidez , qua
in omnibus generibus eandem habent ftru.
Cturam .

4, a, filamenta naturalis magnitudinis, e fol«

I

liculis eduta , bafi plana fubrotunda inftrue
&a , & nunerofiflimis antheris referta.

b, Stamen microfcopio auftum , in quo &,
proprie bafin planam fubrotundam oftendit.

¢, filamentum .

d, congeries Antherarum, quz receptaculo coms
muni adhzrent.

¢, filamentum antheris magna ex parte refcétis,
ut receptaculum antheriferum  in confpeftum
prodiret.

&, folliculi duo membranacei ftamina includens
tes, & longitudinaliter hiantes.

b, filamenta cum antheris, e folliculis edu-
éta, & unico fere punélo affixa.

Frc. 1IV.

f, f» Antherz diverfz Orchidum , ab anthera
communi feparatz , nullo unquam polline feetz.

STAMINA « Filamenta duo tenuiffima, breviffima,
piftillo infidentia . Anthere obovate , erefte ,
tefle duplicattra biloculari neflarii. Linn. Gen,
pl. 1009.

Orchis Halleri. Stylus fixus, antice bilocularis ,
loculis membyanaceis , claufis , quorum quodliber
fovet flamen unicum o cui filamentum bafi attes
nuatum o.ac proprie lamine , tanguam veceptas
culo impofitum . Scop. intr. n. 193.

oBs. Omnes hujus Fariliz plantz antheras ha.
bent numerofiffimas , unico filamento, tan-
quam receptaculo affixas . Neque corpufcula
f,f- Fig. IV, pro polline haberi debent ; nam
repugnat ftrutura , magnitudo , peculiaris fin-
gulorum adhzfio. Pollen itaque , five farina
feecundans , a polline aliarum plantarum in
hoc genere omnino differt ; atque Orchidez
humore tenuiffimo, defcriptis corpufculis , nems«
pe antheris inclufo, feecundari videntur . Et
quia antherz communes propria caplula, five
proprio involucro carent , ideo natura illzs
caplulis membranaceis, g, inclufit.

Fic. V.

Anthera birfuta. exemplum.

Lamium Orvasla. Lion. Sp.pl. 808 n.r:
D hy Hip
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@, Hirluties anthere.
Antherz oblonge , bivfute . Linn, Gen. pl. 716.
Fre. VL
Filamentum lanatum. exemplum.
Anthericum frurefcens. Linn. Sp. pl. 445. n. 7.
@, b, Stamina duo cum filamentis barbatis, e
flore fejunéta .
¢, petalum ftaminibus adnexum.
Fic. VIL
Filamenta baff latiora . exemplum 1.
Delphinium confolida . Sp. pl. 748. n. 1.
a, Staminis filamentum  bafi latum , membra-
naceum .
Stam. F:lamenta pluvima ( quindecim wel triginta )
fubulsta y bafi latiora y minima €¢. Linn. Gen.
pl-681.
Fig. VIII
Stamina occuliata . exemplum 2.

Afctepias frusicsfs, Linn, Sp. pl 315 n. 14.

a, b; corpufculum truncatum, quo genitaiia te-’

guntar, & cui ftamina adhzrent.
¢, ¢, utriculi antheras includentes.
e, ¢, utriculi magnitudine auéi.
d. fulerli extremitas filamentorum bafin con-
nelens .
f» f» Antherz magnitudine auéta, abfque pol-
line.
g bales filamentorura inter fe connexa,
Fic. IX.
Seemina occultata . excmplum 3.
Af-.cpiss Viacetoxicum. Linn, Sp. pl. 314, n. 12.
Fios integer.
a, ftamina ex utriculis edutta,
b, bafis filamentorum.
¢, lamina magnitudine aufta,
d, bales filamentorum.
. Fic. X,
Stamina occultata. cxemplum 4.
Cynanchum acutum. Lion.Sp. pl. 310. n. 1,
@, ftamina naturalis magnitudinis , ab utricylis
edu&a.
a, a, eadem magnitudine au&ta.
sTAM. Filamenta wvx wlla. Anthera gquingue ,
corpufeulo truncato neflarii intra fguamas infere
te, acute . Linn, Gen pl. 306. '
Ne Cvnancha T inn fanilie

Coa nl ana

sTaM. Filamenta quingue longitudine neavii pa
rallela. Antherz contingentes, intra os corolle,

Corpulculo truncato , quo genitalia teguntur
externe imponuntur fulcra quinque fuperne
obtufa , inferne angulo femilunari , acuto,
prominulo termirata. Inter fulcra collocan-
tur squama extremitate fcariofa, tridentata
latere utrinque utriculato , pro ftaminum rec.
ceptione .

stam. Filamenta decem per paria difpofita,
bafi nigra , conjunéta giutine tenaci, atque
extremitati fulcri incumbentia , unde fuleri
apex niger apparct. Filamenta incurva., bafi
latiufcula, fenfim attenuata , inverfa, una
cum antheris , fingula , firgulo utriculo in-
clufa. Antherz terram verfus funt inclinate;
filamentorum  bafis colum relpicit . Anthe-
rz abfque polline, capfula conftant pcliucida,
ante florefcentiam innumeris prominentiis noe
tatz , poft defloratiopem diaphane.

oBs. Si acu diligenter elevitur pun&um ni.
grum  in extremirate fuleri pofitum , flatim
bina filamenta arcum efformanris , una cum
antheris, reii&is utriculis, cxeunt . Singuleris
fruétificatio Orchideis analogs . Stamina tee
&a, non quinque, fed decem , unde Alcle.
piadez ad claffem Decandriam non Pentane
.driam pertinent . Farinz {cccundantis ablentia,
utriculorum antheras includentium neceflitatem
olterdit .

Hiftoriam hujus fru€tificationis a Linnzo negleo
&am , a Jacquinio , Rottbsilio aliifque illu-
ftratam, do&tiffime tradidit & pulcherrimis fio
guris ornavit Jacquinius in Mifeell. Aufbriac
in peculiari differtatione de Genitalibus Afclce
piadearum.

Frc. XIL

Filamentum difurcatum . exemplum 1.

Prunella wnlgaris . Linn. Sp. pl.837. 1. 1,

a4y ramulus filamenti nudus.

4, ramulus filamenti antheriferus.

sTAM. Filamenta guatvor fubulata, apice bifurca,
guorum dao paulo longiora .

Antherz fimplices , inferte filamentis infra apie

ces o tanquam in altero ramo , Linn. Gen.

wl A
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Fie. XIL
Filamenta bafi latiora. exempluns 2.
Ornithogalum wmbellatuns . Linn. Sp. pl.440. n, 9.
Frc. XIIL

Filamenta gynandra. exempluns .

Cleome pentaphylla. Lina. Sp. pl. g38. n. 3.

a, ay a, Staminz [ex adhxrentia germini pe-
dunculato 4.

¢, petala cum calyce,

In quibusdam [pecietus Germen pedicellatum eft,
O flaning pedicello juxts germen infident , ut
in Gynandris . 1-4. Linn. Gen. pl. 826.

Fic. XIV.

Filamentum bralfeatums . exemplum .

Guaura biennis . Linn. Sp. ple 493. n. 1.

Fig. 14. flos integer.

@, by squama ad bafin filamenti pofita.

¥ XV, & XVIL

Stamina Mufeorum ,

6, a, Antherz five capluiz polliriferz florum
mafiulorum .

¢, d, pollen in unum corpus fpiraliter involu-
tum tempore ejaculationis .

b, b, fulcra articulata ftaminibus fafciculatis
interjecta.

Altera figura fimilem  reprzfentat. ftruGturam
ab alcera fpecie detumram. .

Iategram .fructificationis Hhiftoriam in Mufcis
perlequutus eft diligentiffimus Edwigius , in
Trattatu Mufeorum frondoforum , aliisque ope-
ribus.

Fra. XVIL

Filamenta arsicwlata, elaftica . exempluns « 1.

Urtica dioica . Linn. Sp. pl. 1396. n. 6.

&, filamentum ftaminis numerofis articulationi-
bus compofitum, & magnitudine autum.

b, b, calycis foliolum.

¢, ¢, Antherz capfulares pollen emittentes.

4, Stamen naturalis magaitudinis.

Fi1a. XVIII.

Filamenta articulata . exemplum 2.

Parictaria officinalis. Linn. Sp. pl. 1492.n. 1.

@, Stamen naturalis magnitudinis , cum fila-
mento articulato. _

&, idem magnitudine auétam .

- aatella Fattaliae atliasiane

d, d, pollen antherarum .

oBs. Plures plantz filamentis elafticis donantur?
Elafticitas a numero articulationum filamenti
pendet . Filamenta intra calycem plicata ,
folis altione elaftice expanduntur ; quo pollen
diffundatur fupra feeminas remotas. Exempla
funt, Urtica dioica, Parictaria officinalis, For
skoblea tenaciffima .

Filamenta gquatuor fubulata , perianthio flovente
longiora , illudque expandentia , perfiftentia .
Antherz didyme. Linn, Gen. pl. 1152, +..
Vid. charafl. effent. noft.

F1c. XIX.

Anthera pedunculata. exemplum 1.

Chelidonium majus. Linn. Sp. pl. 723. n. 1.

a, filamentum pedicello inftru€tum, cui infidet
anthera .

4, filamentum , fuperne latius, cum pedicello
¢, microfcopio au€tum. Vid. De effent, plast.
charalt. p. g4o.

Frc. XX.

Antherz appendiculate . exemplum 2.

Plantago major. Linn. Sp.pl. 163. n. 1.

Figura prima florem naturalis magnitudinis de-
f)ignat.

a, Anthera magnitudine aufta.

b, appendix membranacea , bifida , - laciniis
“zqualibus acutis.

oBs. Effentiam generis conflituunt appendices para
ve , membranacee o ovato-lanceolats , in apice
utpluvimum  leviter bifide , unicuigue anthere

" [ubjelte , @& que nudo ctiam oculo confpicitine
tur. Charalt. effent. pl. p. 2.1.

Fic. XXL

Stamina fulcrata . exemplum.

Oxalis Pes capre. Linn.Sp. pl. 622. n. 6.

4, fulcrum ftaminis longioris ¢,

b, ftamen "brevius.

In figura altera.

a, fulcrum ftaminis longioris &,

¢, ftamen brevius.

d, gutta mellis punfto neflarifero impofita.

Eadem ftrutura in Oxalide purpurea.

a, ffamen longius ,

b, fulcrum.

ons. Filamentis ftaminum longiorum natura
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appoluit fulera, qux ufque ad tertiam fila-
menti partem afcendunt . Antherz ita {tig-
matibus apprimuntur , nec vacillant. Fulcris
-ideo carent ftamina quinque breviora , &
ftamina omnia Oxalidis corniculatz , qua bre-
viora.
) Frc. XXIIL

Antherz puftulme . exemplum.

Cyclamen Egropeum . Linn. Sp. pl. 206. n. 1. A

a, anthera naturalis magnitadinis.

4, bafis antherz membranacea.

¢, anthera magnitudine aufta & punélis ad-
fperfa .

ass. Antherarum fuperﬁcies tegitur multis pun-
€tis elevatis ; ideoque fere puftulofa apparet .

Fic. XXIIL

Antherz cirrhofe . exemplum .

Cerinthe major. Linn. Sp. pl. 195 1.

a, fiiamentum minimum membrana coronatum.

b, b, cirrhi contorti ad bafin antherz,

a, in altera figura cft filamentum cum an.
thera, ¢, & cirrhis 4,6, lanuginofis, micro.
fcopio au&tyum . Vid. char. effear. pl. p.22.

oBs. Cirrhis inrer fe arfte c.onj:mgunrur anthe.

rz fatis longz, nam ablque circhorum auxi-

lio a ftigmate recederent. Superficies anthe-
rarum exterior squamofa eft,
Fia. XXIV.

Antherz pedicellate . exemplum 3.

Salvia lprata. Linn. Sp. pl. 33.n. 3.

a, filamentum inferius.

56, antherz filamento bifurcato, five pedicels
lo affixz.

¢y, filamentum bifurcatum a filamento infes
riori {¢junCtum.

sTam. Filamenta duo breviffina ; his dup alia
transverflim in medio affixa , quorum extremitqsi
inferiori glanduly  [uperiori anthera nfidet .

oBs. Filamentorum bifurcatio fingularis conflirys
effentialem charalterem . Linn, Gen. pl 39

POLs
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POllen eft pulvis antherarum , qui in humi-
do piftilli disrumpitur , atomofque elafticos
cjaculat.

Figura pollinis five farine flaminum fere fem.-
per differt, prout Claffes & genera planta-
rum inter fe differunt &c. Generationem Ve-
getabilium  fieri mediante  pollinis  antherarum
illapfu fupra fligmata nuda, quo vumpitur pol-
len y efflatque auram feminalem | que abforbe-
tur ab bumore fligmatis , quod confirmat Octie
lus , Proportio, Locus, Tempus, Pluvie, Pal-
nticolie , Flores natantes, [ubmerfi , Syngenefia,
immo oimium florum genuina confideratio. Linn.
Ph. Bot. §. 145.

Vidimus & nos aurz fecundantis , five hu-
moris in pollinis cavitate contenti figu-
ram ; atque particularum feecundantium cur-
fum ufque ad feminum embryones detexi-
mus. Poft innumeras enim magnorum viro-
rum obfervationes , quibus feecundatio inter
certiffimas naturz operationes in Vegetabili-
bus conftituitur, peculiares quoque anno 1741.
a nobis, cum Cl. Viro F. Eyles Styles
F. R. S. & Cel. P. Jo: Maria de Turre ,
obfervationes fufceptz fuerunt . Multa nobis
magni momenti arcana natura declaravit ; &
polt accuratifiimas inveftigationes, numerofas

.manu mea delineatas ﬁguras , Regiz Socic-
tati Londinenfi , una cum obfervationum
commentario Eyles mifit ; uti apparet ex
Tranfaflionum  philofophicarum  wol. LV.
pag. 246. & fequ.

Memoratz modo figurz prafenti tabula com-
prehenduntur, ut primo figura granorum pol-
linis microfcopio auta, deinde vero parti-
culz fingulis acinis farinz feecundantis in-
clufe, & quz aure elaflice nomen a Lin-
nzo obtinuerunt, innoteflcerent. Rurfum iter
particularum  feecundantium  poft granorum
farinz lacerationem, a villorum ftigmatis ex-
tremitatibus ufque ad bafin ftyli, sive ad

L E N,

ditur. Reliqua ad hanc doftrinam fpe&lane
tia expofuimus in Fundam. Botan. vol. I.
pag. 106. © [equ.
' Fic. L
a Granum unum pollinis , five farinz feecun«
dantis in Hibifco [yriaco Linn. Superficies
fpinofa apparet .
b, pars grani lacerati.
¢, particulz feecundantes extra capfulam globus
li polliniferi diffufe.
d, particulz fecundantes acutiori microfcopio
aulte, & irregulari figura praditz.
Frc. IL
Grana pollinis rotunda, & aperta ex Mirabils
Jalapa Linn.
a,a, Grana pollinis mediocriter aufta.
b, granum magis auftum .
Fic. IIL
Pollen ejufdem plantz.
@,a,a, grana tria fimul junéta.
&, particule foecundantes humori granorum pols
linis innatantes.
¢y¢, particule fecundantes magis aullz.
Fic. IV.
Granum pollinis ex Cucumere fativo. Linns
a, granum rotundum undique {pinofum .
b, particulz feecundantes ¢ capfula edufta.
Fic. V.
Grana pollinis ex Bignonia radicante Linn.
a,a, grana pollinis oblonga, fulcata.
b, gfanum unum magis auftum , compreflum,
lacerum , cum particulis feecundantibus.
Fre. VL
Pars capfulz grani pollinis valde aufta ex Gom.
phrena globofa . Linn.
a,a, membrana capfulz nuda.
b,6, pars membranz particulis feecundantibus
obdufta .
Frc. VIL
@ya,a, grana pollinis pellucida,, quz particus
las feecundantes intus inclufas gerunt.
Omnes itaque plante orana opollinis. five pare
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poffident . Mufci etiam & Filices ,.de quibus
antea dubitabatur, eodem artificio, & iisdem
inftrumentis feecundantur . Quomodo mole-
culis feecundantibus embryones vivificentur,
oftenditur fequentibus figuris.

Frc. VIIIL

Stylus flofculi in Leontodone Taraxaco Linn.

a, ftylus magnitudine auétus.

b,6, ftigmata duo lanuginofa .

¢, particula fligmatis infigniter auéta.

d, vilii canaliculati , moleculis farinz feecuns
dantis rccipiendis addiéta .

Fic. IX.

Stylus Cardui Crifps Linn,

a, ftyli pars inferior.

¢,c, corona villorum in medio fiyli .

b,b, ftigmata piftilli.

d,d, villi canaliculares, five vafculares, canali-
bus ad basin duobus, fuperne in unum coc-
untibus,

¢ ,e, particulz feecundantes pollinis modo extra
villos, modo intra vifibiles.

Fic. X.

Stylus piftilli in'Conyza squarrofa. Linn,

a, ftyli pars in fligmata fecedens .

6,6, igmata duo lanuginofa,

¢, pars ftyli magnopere auta.

d,d,d,d,canales longitudinales ftyli, particulis
feecundantibus pollinis referti , poft flore-
fcentiam. Hac ratione villi canaliculati ftig-
matis acceptam a disruptis farinz anthera-
rum acinis materiam feecundantem , five mo.

leculas fpermatis mafculi , canalibus ftyli ad
germen ufque continuatis, committunt .
¢, granum pollinis Conjze squarrofec,
Fic. XL

Pars ftigmatis ex Solano nigro. Linn.

a, particula ftigmatis & canalium cum ftylo
communicantium .

b,yb,b, villi qui diverlo tempore primo acu-
tam, dein obtufam,ac demum rotundam &
quafi clavatam extremitatem habent.

¢, villus feparatim delineatus, & valde auétus.

d,d, bafis villi in duos tubulos divifa.

¢, pars fuperior villi admodum dilatata tempo-
re feecundationis, cum. granulo materiz fce-
cundantis in fauce aperta.

&8, villi fligmatis magis auéti.

f, f, canales ftyli, qui cum villis tubulatis coms
muaicant.

Materia feecundans , canaliculis villorum exe
cepta, longitudinalibus valculis committitur,
atque ita ad germina pervenit.

Inter reliquas vero obfervationes , quz curfum
particularum foecundantium declarant , omniura
pulcherrima elt modo adnotata in Solano
nigro Linn. In hac enim planta inftante fos-
‘cundatione pili, five villi fligmatis, fummi.
tatem fuam naturaliter acutam & conicam,
per gradus extendunt , ut pollinis granum ,
five integram capfulam recipiant , atque
ut particulz feecundantes , poft capflulz ru-
pturam , ulterius progrediantur . Fund. Bot,

wvol, T, p. 107
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: 9. WHO DISCOVERED ETC.

EMBRYOLOGICAL QUESTION
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EMBRYOLOGICAL QUESTION:
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DocuMENTATION G.




EMBRYOLOGICAL QUESTION: 9. WHO DISCOVERED ETC. 125

DocuMeNTATION G.: Fig. XVI (Pollen grain of ‘Portulaca oleracea’) and Fig. XVII (Pollen
grain of ‘Zucca’ (‘Cucurbita pepo’); from Amicrt (1823). Details in the Text, cfr.
DocuMENTATION C!.

Fig. K (Pollen grain of ‘Oenothera biennis’; from BrONGNIART (1827), cfr. DOCUMENTA-
TION D.

Figs. 23, 24 (Pollen grains of ‘Malva crispa’); from STRASBURGER (1882).

STRASBURGER’S explanation: ‘Pollenschlauchbildung. 540 Mal vergrossert.

Figs. 57-59 (Pollen grains of ‘Malva silvestris’); from STRASBURGER (1884); by courtesy
of Prof. Silvano Scannerini, Dip. Biol. Veget., Univ. Torino).

STRASBURGER’S explanations: Fig. 57-59. Malva Silvestris.

Fig. 57—59. Malva silvestris.

Fig. 57. Theile des Griffels mit einem an den Narbenpapillen haftenden
Pollenkorn und der eingedrungenen, schlauchtreibenden Plasma-
masse eines Pollenkorns im Innern. Vergr. 90. )

Fig. 68 und 59. Narbentheile mit Papillen und Pollenkornern, welche
zum Theil freie und zum Theil in die Narbenpapillen einge-
drungene Pollenschlduche zeigen.








