
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=tnah07

Download by: [NUS National University of Singapore] Date: 07 November 2015, At: 08:36

Annals and Magazine of Natural History
Series 1

ISSN: 0374-5481 (Print) (Online) Journal homepage: http://www.tandfonline.com/loi/tnah07

I.—Considerations respecting Spur-shaped
Nectaries, and those of the Aquilegia vulgaris in
particular

M. Ch. Mohren

To cite this article: M. Ch. Mohren (1841) I.—Considerations respecting Spur-shaped Nectaries,
and those of the Aquilegia vulgaris in particular , Annals and Magazine of Natural History, 7:41,
1-16, DOI: 10.1080/03745484109442656

To link to this article:  http://dx.doi.org/10.1080/03745484109442656

Published online: 04 Dec 2009.

Submit your article to this journal 

View related articles 

http://www.tandfonline.com/action/journalInformation?journalCode=tnah07
http://www.tandfonline.com/loi/tnah07
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/03745484109442656
http://dx.doi.org/10.1080/03745484109442656
http://www.tandfonline.com/action/authorSubmission?journalCode=tnah07&page=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=tnah07&page=instructions
http://www.tandfonline.com/doi/mlt/10.1080/03745484109442656
http://www.tandfonline.com/doi/mlt/10.1080/03745484109442656


T I I E  A N N A L S  
AFD 

RIAGAZINE OF NATURAL HISTOIiI’. 

I.-Coiisi~lcrnlioiis rcsliec f iiig 5jiiir-slrnpcd A%claries, mid those 
of ilic Aquilcgin vu1,nnris in plnrliciilnr. 13y 11. CII. hIoir- 
REX, l’rofcssor in ordinary a t  tlic University of Lie‘gc, 
blcnibcr of the Royal ilcadcmy of IJrusscls, &c.* 

[\\‘it11 a l’latc.] 
r i  1 IIE Columl)inc, that pretty rariunculaccous flowcr of our 
woods, dcscrvcs attcntion, as wcll on account of its structnrc, 
curious as i t  is, and, wc vcnturc to add, but littlc known, as 
from tlie historical rccollcctions wliich i t  brings to mind. To 
say notliing licrc of tlic mcdicinal virtues wliich Dioscoritlcs 
attributcd to his Isopyrou or to liis Phnsioloii,-n plaiit nliicli 
Fnbius Columna, Clusius, Dodonxus and many other lcarrictl 
botanists suppose to  bc no otlicr tlinri the Columbine itself‘; 
and not to mention Adrian Junius, who also quotcs it as a 
iiicdical plant ; or Francois Itnpartl, a cclcbratctl pliysician of 
Brugcs, idio adtlrcsscd to Clusius a lcttcr upon its  uses in  
difficult labours ; ought we not to  rcmnrk that its singular ncc- 
tnrics, cornInrcd by some to tlic beak arid talons of an caglc, 
by othcrs to the graccfiil ncck of tlie pigcon, by soinc to 
ranis’-liorns, and by othcrs to capucliiiis’ Iioods, lint1 so gairictl 
tlic nttcntioii of tlic painters of tlic iniddlc ages, that it bc- 
cnmc onc of tlic h o u r i t e  flowers, placcd in great profusion iri 
tlic illuminations of missals and manuscripts of thc timc? Tlic 

aiicolyes’ wcrc tlicrc intcrniisctl with tlic 
Icavcs, floir-crs, or fruit of tlic strowbcrry or of tlic cam~~niiuln ; 
:intl hIcmling was most particularly attachcd to it. \\’hcn 
Dodocns wrotc his ‘( tttpbt-SUCk,” the namc Aqiiileia or 
Aycilbtn was still a novclty j u s t  infroduccd, hc says, by thc 
latest pligtographcrs of his own timc. l’lic nanic rfpidcgia 

Translated from tlic original coniinmiicntrd by tlic Author. 

atzcoYcs’ or tlic 

Aim. tj Mny. AT. Hisf.  Vol .  vii. 13 
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2 31. hlorren on tile 5jiur-shcq)ed Neclaries 

which he gives it calls to mind thc compa+on already 111~11- 
tioncd, of tlic bcak and talons of an caglc; but since that t m c  
that of Colimbine prcvnilcd in England and in IIolland, wlicrc 
they w r c  fonder of likening the spurrcd petal of this flower 
to the stately neck of a pigcon. \\'lien oiic of tlicsc flowers 
is turned upside-down, says an English author *, wc might 
fmcy wc saw a group of young eagles, or, if we like bctter, :L 
ricst of pigeons. It is evident that  thcse spur-sliapcd nccta- 
iics had considcrablc influencc on-tlic mind of Dodocns, sincc 
on their account hc plnccs liis Akeleyeu ('niicolies,' columbincs,) 
bctmcn tlic Cypril,ediicni Calccolus, a -monocotyledo!rous 
plant, and his Omnt or AntirrAhum vinjiis,-aii allinncc 
wliich would not at all sqtiarc with our present ideas of clnssi- 
fication by families. By a singular chance, thc Cyprzjiediim, 
which in our mytliologicnl languagc wc call tlic 17enus'sjbof, 
was a t  that period' of religious strug,oles c:illcd Oio. Lnrly's 
siioe (Culccohis M u r k ) ,  and tlic Columbine was nninctl in its 
turn tiie ,Virgii~'s'glove : thus we see tliat shocs ond glows 
sliook hands.in our Lady's toilet. 

Cliicf oriinmcnt of tlic gardcns of thc niiddlc ages, and cven 
of thosc of the sistcerith ccntury, thc Apuifeyia, carcfdly and 
almost univcrsally cultivated, produced tliosc Yaricties ~rhicli  
modern botanists haw pointed out in this spccics. Joost v:in 
Rawlingen, the cornmcntator of Dodocns, arid L'Obclt, mcn- 
tion thc varieties in colour and thosc of form to bc met with 
in their timc: bluc, rcd, flesh-coloured, bluc and white, u-liitc 
arid varicgatcd. The gartlcn of a gcntlcman of Leyden, Jc:in 
van IIogclandc, produccd an A p i l e y i a  plenoJore TOSCO, wl;ich 
Clusius'describcd and illustrntcd. 'I'hc samc botanist had also 
rccordcd a variety truly monstrous (Aqziilegia clegeizcr), i i i  
that tlie Ixtnls, being rcduccd to thcir priinitivc t jpc of Icavcs, 
had rc~iiai~icd grccn ; only Van Ravelingen did not think t1i:it 
such monstrosities w r c  worth tlic pains of describing. Kow- 
d a y s  we sliould be cager to do it, and not without reason ; 
for the organographiy of such a flowcr is vcry interesting to 
know, in rclation to tlic subjcct which ivill occupy us further 
on. 

The varietics of stFucture known undcr thc .name of Aqui- 
legia vulgaris coriiiculala, in which Hiria $ and UeCandollc 3 
discovcrcd that .the coimcts are dcviations of tlic aiitlicr, 

Burnett's Outlines of Botany, 11. 6tO. 
t Generally written Lobel; but t l i t  true iiaine of tho author of the Slir- 

piirtn IIisforia was Alatthias De L'Obcl, as appears from his letters and tlic 
portrait engraved duriiig his lifetime. 

f Biria. Jfonogrnpliic dcs RCrioricuIacCes. Afontpellier, 1611. 
5 DeCaiidoIlc. Orgai~ogrdpliie, torn. i .  p. 4DG. 
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of llcc Aquilegia vulgaris. 3 

arid thosc which h a r  the iiatne of Ayuilegi@,dgaris ecaf- 
carnta or sfelknla, in which, according to these authors, the 
pctals procccd from riiodificrl stamina1 filamciits without an- 
thers-tlicsc varieties had h e n  alrcatly clcscribcd by Clusius, 
Dodoens and L’Obel *. Moreover, these authors, besitlcs 
thc simplc, semi-doiiblc nnd doiiblc varicties of these two 
principd f o r m  (truc sub-mrieties which we still possess), 
also incntion Coliirnbincs with invertctl flowers (Apileia yore 
brerso cnrieyoto). \Ye might supposc, from tlic Dodonmn 
contest, that it was Iicreby iindcrstood that thc flowers, in- 
stcad of Iwing pendent, wcre upright ..... “bic jiict r n  bcr- 
gCQillcn ban Dc ilnbrr bail o,it bc filornirii  abrrrcbtb 
Eftacn.” But we know that in this raricty, the h s c s  of the 
spurs being twistcd, the spur itself has .an upward direction. 

We cannot h i t  t d x  an intcrcst in observing the plcasurcs 
of the Iiorticulturists of those times. Now-days  thcsc Co- 
luinbincs arc trcatctl with disregard, and disniisscd ns fit only 
for tlic gnrdcn of tlic c o t t y r  or villngc Curd, or, at  )gost, 
arc oiil~f pcrinittetl to grow in tlic shatlc of,sqne forgotten nook 
of our villas; but let us not say too much: f-diion,whicli revivcs 
all atitiqiiatctl things, may soinc d;iy asscrt its clairii upon 
tlrcsc Colrimbiiics of thc Caskls. Already in t1i.e ,Botnnic Ciar- 
den at  Urusscls, wc Iiavc sccn pretty hr t lcrs  cntircly fillctl 
with this plniit of the ruiddle ages. 

Tlie Colutnbine is rcally o. w r y  intcrcsting floxer, on ac- 
count of its ncctaries; and thcir gcncsis not being known, n t  
lcast so Eir as ivc arc awarc, ~ v c  have takcn thcni as tlic prin- 
cipal subjcct of our rcscarchcs : our objcct lias bceri to study 
them comparatively in thc cliffcrcnt vnrictics of thc comixioii 
spccics, and in sonic otllcr sl)ccics which we had at  hand; SC- 

condly, to obscrvc tlic monstrous structurcs ; thirdly, to tnkc 
them s thcir different tlegrccs of cvolution, in orclcr to estn- 
blisli their truc gcncsis ; and, lastly, to  csaminc tlicir. liisto- 
logy, so as to  asccrtnin liow in their forms so varicd the in- 
tcrior tissues w r c  affcctcd. 

So long ns the laws of mctnmorplioses had l int  ncqiiirctl 
tlic right of citizcnsliip in tlic domains of scicncc, calc;iriforin 
licctarics had to bc considcrcd as spccinl picccs, born ad hot, 
nnd being fiucli by tlicir proper nature, without an antcrior 
nature, without a typc from \rIiicli thcywcrc tlcrivctl. Altliougli 
Linnmp lint1 said, CcSi -?zcctarizon a pctalis distinctton, COW- 
uiioiiter Iirdit ;” hc :ilso mid, ‘ c d i ~ t i ~ i ~ t a  csse’~icctaria corollu 
coiistnt ercnipiis : Acouifiim, Apiiltyiu,”. &c.$.-Thcy w r c ,  
tlicn, tlic floral picccs wliosc sccrctiori of lioiicy dctcrrnincd 

Cniydt:Jock, .1G.l4, p. 274. 

U , o  

9 Dodocns. 
t Lini is i  I‘liilosopl~i~ ,Uotnnic;r : Fructificatio i. ,110. 
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4 31. AIorrcii on flre S+iiir-slrnped Nectnries 

their character, and that cliarnctcr raised thcm to the rank of 
organs sui pweris, riot proceeding from any other :-tlicy 
were, bccnusc they were. 

They wcrc, however, not ncctai-ies, bccausc by their nature 
they were stamens : here is that  truth which sciciice had riot 
then become possessed of. 

But  when, at the end of tlic last century, Gathe,  follo\viiig 
the esample of Wolff, established his cclebratctl thcoiy of the 
metamorphosis of plants, the ncctarics a t  oncc lost their auto- 
chthonous naturc ; they w r c  no longcr aboriginal organs. On 
tlie contrary, in this new tlicory the ncctaries bccomc csscii- 
tially organs of transition, mere forms of antcrior organs ; they 
were, in short, bteroieclinry organs oj‘passnp 6ef  toeen the l i e -  
fnls and the sfamens*. In tlie spirit of this philosophic rnc- 
thod, it n’as necessary to underst:ind, that in order for the 
petal to become a stamen, in an ascending metamorphosis, it  
must prcviously pass through the form of a nectary. JIorc- 
over, Gcethc, who took preciscly the Columbine as tlie csam- 
plc of one of the most rcmarkablc and most striking trans- 
formations, considered, as he says, tlic cuculliforni nectaries of 
this flowcr asadcrivation from tlie pctnlst. We shall seeJon tlie 
contrry,  that  tlic progress of naturc is a descending metamor- 
phosis ; that  is to say, that  the ncctary is, in its genesis, a stn- 
men, and subsidiarily, that n stamcn being dcvclopcd as such, 
it may afterwards turn into a necfnry. 

The thcory of Gcetlie Iiad made too little impression in 
France to atlniit of the supposition, that in 1615 Jlirbcl set 
out from it wlicn he regarded tlic ncctaries of the Columbitic, 
as well as all organs of the same kind, as anomalous forms of 
the  parts of tlie pcrianthiuni. The spur-shaped cornets of the 
Aquilegin: were also, in his eycs, forms of petals; but  tlic ano- 
maly attacking all the pctals a t  once, the flowcr remaiiicd re- 
gular $. It was one of the successice alferafions qf types, 
and in the Columbine particularly this alteration was crcatcd 
in order to become an organ of secretion. A glandular lamina 
esistcd for this purpose a t  the bottom of the cornet-slinlml 
petals$. The petal was the type. 

This lamina ire have ncvcr fouud ; and in tlie Aquilegiaglm- 
clulosa, tlic Apnilegyia atmta,  &c., we hare seen that there oiily 
esist one; or two, or three cornets without the regularity of 
the florrer being perverted, as .is the case in tlie Nnsfurlium, 

Gatthc. CEiivrcS d’IIistoirc Natnrcllc. Edition de AIortiiis ct Turpin. 

+ Ibid, 228, chap. 5G. 

6 (&h: Cuvrcs  d’llistoirc Naturellc. Edition de Martius. 

Paris, 1837, 1). 226. 

hIirbc$: Ele‘inens dc Physiologic, vo1.i. p. 2GD. 
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of the Aquilegia vulg&. 5 

5’>0jmolim, or tlic Lark’s-spur. Tlic gieat‘Chmnan poct’s 
notions 11ad not indccd at  first all possiblc succcss in this 
country. T\’illdenow nlivays asscrtccl that tlic spur (calcar) 
was more an  orgin intended to prcscrvc tlic ncctar than to 
prcpare it, and that it was furthermore n sacciform elongation 
of thc corollinc corona*:. The first of these facts is evidently 
crroncous. 

Sprengel, when opposing Vaillant, who had also I~imsclf 
declared that the nectary was allnays a production of tlic 
corolla, placed the spurs of thc Columbine in his class of Nec- 
tarothemy and cliaractcrized by the prcsence of the sccreting 
gland at thebottom of the cornet. AIorcovcr, it never occurred 
to his mind to investigate the antcrior naturc of this appara- 
tus in the PassiJorcce, in  the Aconitcs, and a multitude of 
other plants ; hc sccs only peculiar little machines, inorc or 
lcss ornamented : aiachinulrc peculiarcs . . . . . . eleyanter co- 
Ioratcr! t. 

DeCandollc, in 18lgy adopts this vicrr of tlic subject; but 
tlie spury according to him; is of a w r y  diffcrcnt nature,- 
an clongation, one while of the calys, one while of the corolla, 
onc while of the perigonium ; but  t h e  stamens i r e  still es- 
cluded from tlic floral orgnns which may produce this nec- 
taryl.  IIon-crcr, B year beforc, tlic cclebrated botanist of Ge- 
nera had positivcly declared that, in tlicAqiiilegi@ corniculatce, 
without regard to spccics, the supplcrncntary spurs arose from 
n modification of the anthers which lengthened downwards j 
moreover, he recognises thc origin of the steNated varieties 
fiom the abortion of the nnthcrs, and from the hypertrophy 
of thc filaments ; aud lastly, that  the scales nliich arc situated 
bctwccn thc carpcls and tlie stamcns arc stamens without 
anthers, and with dilated and membranous filanicntsl. Biria 
had made known tlic former facts 11. I n  1827 tlicsc ideas were 
again brought for\vard in the Oryanopyihie veje‘tale 1. They 
arc, undcniably, the most accordant to the real state of 
tliings. 

Among tlic most recent authors me may mention Kurr, 
d 1 0  places thc spurs of the Colurnbinc with his nectarostip 
nzata. A very curious rcmclrk of this accurate writcr is, that 
tlic grccnish glands which sccrcte the nectar a t  the bottom of 

* IVilldanow. Griindriss cler Krautcrkunde, cap. 8G-88. (Terminologie.) 
t Linnmi Phil. Dot. cdit. Sprengel (notes). Fructificatio 110. 
$ DeCandollc. ‘I’hforie blem’entairr, p. 40G, $ 305. 
5 I)cCnndolle. Sgstclnn Itcgni Vcgetnlilis, vol. i. p. 333. 
11 Diria. Ilistoirc iiaturcllc ct mfdicnlc dcsllfnouculcs, 1 fasc. i\Iontpcllicr, 

7 UcCaiidollc. Orgnnograpllic, vol. i. pp. 46 I-i9G. 

The second was also admitted by Jacquin. 

1611. 
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6 11. hlorrcn on the Spur-shaped Ncctnries 

tlic spurred cornct, do not begin to afford this’siigarcd liqliid 
until prcciscly when thc first antlicr b l o ~ s .  The sccrction 
lasts only as long as thc Ytamciis arc capable of pcrfvrining 
tlieir functions, and a t  tlic cnd of tlircc or four c lap the 
flowcr leavcs off this cjcction of fluid aid of pollcn, and 
drops the organs which produced both the onc and tlic otlicr*. 
This curious remark is quite correct; wc havc vcrificcl it. 
Prom this we might bc lcd to suppose that the secrction of 
tlic ncctar, which is licre so intimately conncctcd with the 
functions of the stamens, becomes necessary to the action of 
the scxcs; but from ten unblown flowcrs, whcrc tlicrc Iiad 
bccn ncithcr clchiscence of the anthers, nor sccrction of ncctar 
by the spurs, Kurr cut away those organs : the further dc- 
vclopment took plncc ~vithout any differcncc, and thcsc flowcrs 
borc as many and as largc fruits as t h y  ordinarily do ; tlic 
sccrls gcrminated as usual?. This espcrimcnt gircs grcat 
support to those who consiclcr the ncctar as bcing only B true 
cscrction, comparable to our urinc, arid which is of no usc, 
nt  lcast in the great majority of cascs, in thc proccss of fccun- 
tlntion, as was generally supposed. Kurr, homvcr, docs not 
give his opinion as to thc proper naturc of the spurs. 

Lindley, in his n c y  cdition of thc ‘ Introduction to Botany,’ 
(l%!)) 110 longergivcs (to thcgreat rcgrct of the fricntls of dccp 
scicntific rcscarch) the intcrcsting and uscfiil part on mor- 
phology; but this judicious author, in  his cdition of 183!2f, 
had published somc vciy curious dctails upon the A p i l g i a  
vuh~nris. “The petals of this plant,” says lic, cc consist of‘ a 
lonw sessilc, purple horn or bag, with a spreading mnrgin, 
wh% the stamens consist of a slcndcr filament, bcaring n 
sinall, oblong, !2-ccllcd, ycllow anther. In  single and rcgularly- 
formcd flo~vcrs, nothing can be morc uiililcc than the petals and 
stnrncns ; but  in  double flowers the transition is complcte. 
Wic pctals which first bcgin to changc, provide themsclves 
with slcndcr ungucs : the ncst  contract tlicir margin, and 
:icquirc a still longcr unguis : in  the ncst the purple margin 
t1is;ippcars cntircly ; two yellow lobcs like thc cclls of the 
:uitlicr take its plncc, and the horn, diminished in sizc, no 
longer procccds from the base, as in thc gcnuine petal, but 
from the apes of tlic now filiform uiiguis : in the last transi- 
tion thc lobes of tlic antlicr arc morc fully formed, and thc 
horn is almost contracted within the dimensions of thc con- 
ncctivc, retaining, however, its purple colour : the ncst stage 

* Kurr. Uiitersuchungcn uber dic 13cdeutiing, &c. Stutgnrd, 1833. 
f Ibid, p. 128. 
1 Liiidlcy. htrodiictioii to htotniiy (IS32), p. 515.-[Ed. 1835, p. 53G.1 
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of /he  Aquilcgia vulgaris. 7 
is thc perfect stamcn. hTo further cvidcnce;” sC\ps our author, 
6‘ can, I think, bc rcquircd of thc formation of stamens out of 

W e  scc that  Lindlcy had hcrc followcd the impulse givcn 
by Gethc, and that he lookcd’upon the cucullifbrm pctals 
(Richard) as procecding toirartls the formation of the stamina 
by an aaccnding metamorphosis. At prescnt thc spur is no 
longer in his vicw anything but  a modified petal*. A disr 
covcry which uc cannot dispute with him, since thc germ of it 
appears in’his words, is that thc horn of thc Columbine is 
really a lengthcncd conncctivc,-a thing which wc shall also 
cstnblish by dircct proofs hereafter. 

Although G. W. Uischoff, Professor of Botany a t  IIeidel- 
bcrg, docs not give this niorphologicnl gcncsis of the spur in 
the A pztilegia, still this author helps to  lead 11s to bclicve that 
this is rcally the means which naturc employs, in what he 
lias remarked rcspccting the mctamorpliosis of the ncctar- 
bcaring horns of tlic Helieboriis fce!idw into normal stamenst. 
Link sees nothing in the spur but a contiriuation of the 
pctal, characterizcd by the presence, at the end of its cavity, 
of a cellular gland, but of which the ccllulcs have Falls 
tliiclicr than ordinary,-a thing which wc take the liberty 
of riot admitting$. After hl. Vogel of Bonn had scnt me 
his clcgant memoir on thc dcvclopmcnt of the parts of the 
flowcr in the Leguminosz.eQ, thc study of the formation of 
calcnriform or cuculliform nectarics, according to the glosso- 
logy of HichnrdII, hecnmc still more interesting. Indccd, 
Sclileidcn and Vogcl having prorcd, by their lahours, that i t  is 
not mcrcly in  idca, as a mental abstraction, that we are to 
SCC in the floral organs nothing but  the asis of the plant and 
its ICR~CS, but  that  this nsis and its grccn leaves arc really 
and substant;nlly found, phccd regularly in  the ycry small 
buds, we thought that thc invcstigation of thc gcncsis of the 
ncctaries in  the Columbine could not bc without scientific 
intcrcst. DeCandollc came to consiclcr these horn-shaped 
ricctnrics as anthcrs, by comparison; Lindlcy came to thc 
samc conclusion by the obscrration of tcratological C ~ S C S  ; i t  
was bccomc thercforc curious to  test tlicse VIC~VS ;t priori 
and A poeteriori by organogcnic proofs : and this is what we 
liavc proposed to oursclvcs. 

pc t R1.3.” 

Lindle . Introduction to Botany (1939), p. 1G9. 
I- Gottlog Rillielrn UischoK Lehrbucli der Botanik, ro l .  i. p. 40.1. (1833.) - .  
$ Link. Elernentn I’ldosopliin, Botnniccc, rol. ii. p. 130. - 
5 Schleiden und Yogel. Beitrage zur F.nt\~ickelungsgcaehichtc der Ulu- 

11 ,Hicliitd. Nnuv. Elhicns de Botariique, 1838, p. 333. 
mentlieile bei den Leguininosen. (Act. Nat. Curios. vol. xix. p. 1.) 
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8 XI. hlorrcn O I L  the Spitr-sltnpil Neclaries 

Let US SCC, first, wlint takcs place in a flod:cr ofApri/cgia 

1. JIetu~noryliosis of the  stamen into a spiir-shaped necfary. 
Thc stainen of the Columbine has a thrcad-shaped filament 

slender, flesiblc and ycllo~l; and a two-ccllcd anther with pa- 
rallcl cells, slightly swellcd, opening with a slit and unitcd by 
a narrow connectivc, the whole gelloi~-. The conncctive is 
c w n  hardly visible (Plate XI. fig. 1). 

I n  inany flowers, i r e  find along the spire rrhich lcads in- 
sensibly from the andraccum to tlie corollaJ stamcns 11-liicli 
turn into nectaries. To bring this about, the filament cii- 
Iargcs at  its base; the connective is, at  the opposite pole, 
the othcr organ which becomes modified, and i t  is even the 
most active of a11 in this transformation. I t  enlarges above, 
by.scparating thc two loculi of the aiithcr, and it grows to a 
point. This is not slow in becoming bifurcate, so that tlic 
conncctivc is soon bilobntc. 

To this modification, which u p  to  this pcriod does not at- 
*tack tlic regularity of tlie organ, two ways of transforniation 
siiccccd. I n  the one, one of the loculi of the anther disap- 
j)cars, in the othcr it rcmains visible wit11 its fcllow. The 
first of thesc modifications might induce a belief that the spitr 
is a sac formed by  one J t a l f  ait anther or by u locitlus, but 
this genesis is but a dcccitfiil appearancc. The sccond way 
of transformation provcs that the spur is a suc-shaped COIL- 
nectice, and tlrut the two lobes of its limb represent the fwo 
locirli of the anther origind[y united by this saiiie coiuiectiue. 

I f  such a spur-shaped ncctary can be obtained, as from its 
ncctar-sccreting gland is truly a nectary! and that in it tlie 
two lobes ’of its limb csist as an clongation of the two an- 
thcr-cells, still visible cnough to attcst thcir prcscncc, it is 
clcar that this sccond way of transformation should be nd- 
mittcd. hTow this is prcciscly nliat espcricnce confirms. 111 
the Columbine we find this form, not so frcquciitly as tlie 
first, it  is true; but i t  is found, and that is all that is r1cccs- 
sary. This case wc h a w  delincated (Plate 7’11. fig. G). On a 
stainen thus modified, besides a ncll-formed filament (C k) ,  
wc find the two loculi of thc antlicr, still bearing pollci~, but  
which open rnore nidely (a b), scparatcd by a sinall connec- 
tiral erninencc (c). Each of the su-cllings which reprcscnt the 
anther-cclls produccs nn clongation in form of a thick margin 
(e),  which, rcaching from tlic inside to tlic outside, goes to 
form the circumfcrencc of tlic two lobes of the cornet (as), 
scparatcrl by a slit (f). Each lobe corresponds to a ccll, and 
originatcs from it; i t  is only indccd that saxne ccll length- 

t.ltbnris culcurata. 

(Figs. 2 and 7.) 
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of / l ie  tlquilcgia vul~cris.  3 

cnc(l. Lastly, i rcprcsents thc belly of tlic corn&, and at k 11 c 
fiIlt1 tIic glmid nliicli, for its part, secrctes wliilst tlic pollen 
1 1 ~  longer issucs from the loculi, and littlc by littlc its struc- 
ture is annihilated. 

This case of mctaniorphosis not only prows, as n-c said 
above, that thc two lobcs of tlie cornct of tlie CoIumbine arc 
derivations from the cells of the antlicr, bu t  it puts out of 
doubt that tlic tubc of the cornct is the Icngthcncd connectivc. 
h circumstance which we must not lose si$t of in  this phi- 
losophic study of n metamorphosed flower, IS tliat the nectar- 
beaming gland, :in organ of emission, and wliich rids the 
flower of its csccss of carbon, is found at  tlie opposite polc 
to thc pollcn-bcaring loculi, otlicr organs of emission wIiicIi 
also cscrete from the individual, but in  this casc for tlie pre- 
scrvation of the spccies, n substance emincntly cliarged with 
carbon. tit the two polcs tlicri the same function csists, 
but the one does not begin till tlie otlicr ceases; that  is to say, 
tlic ncctarial gland docs not csist or bccomc devclopcd uiitil 
the pollen apparatus wastcs away and becomes obsoletc. 
Tliis subject certainly merits n reflection; cvcn should I be 
accuscd of seeing, in I3otany, more than my own cyes caiz 
SCC, and especially should I be accused of allowing to mysclf, 
in a science of observation, some stretch of imagination. For 
my part, I could never comprchend how inquiry into the truths 
of naturc should put asidc tlic understanding, and reduce 
it to n state of inaction which would render i t  useless. Be- 
hind and above fiicts I always conccivc something superior 
and anterior; for facts are eflects, and it is to tlic know- 
ledge of cazises that  we ought to endeavour to come. Now 
iierc, in tlic particular problcm wliich occupics us, I see a 
vcrification of thc law of organic con~peiisalion and a realiza- 
tion of tlie uii i ly of coniposition. Thus, the nectarits arc OSE 
with thc slamens, the stanieizs ONE with the leares, thc lcavcs 
OSE with themselws, as autochthonous organs. So much 
for tlic Inn- of unity. bloreovcr, the yland is at  the end of the 
ncctary, bccause, by its natiirc a stamen, tlic polfeu is a t  
the other elid; tlierc is a change in the product, but not D 
change of nat\irc, and by thc side of this lair- ofpolnrify~tlicrc 
is that of conq)eiisatioii ; for, in proportion as thc anther-ccll 
closcs to rcndcr tlic pollen abortice, there is a development of 
thc gland which bcgins to secrctc the iicctar; thc evolution of 
tlic gland brings on the atrophy of the cell, but, fundamentally, 
tlicrc always remains an apparatus of eiizissioir. 

Let us rcturn to the Colunibinc: ire how said tliat one 
way of transformation, :ind it  is tlie most common one, would 
lcad to a bclicf that  tlie nectar-bcaring sac may be in some 
iiistanccs tlie rc~irescntativc of n loculus of tlic antlier. From 
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10 M. Aforrcn ON !he Spr-shaped Neclurics 

B slight examination wc should i n  fact condude so. As a 
proof of this, see the states delincatcd figures 3, 4, 5 a ~ i d  6. 
\Ire often see a stamen, with n filament diIatcd a t  its basc, 
ta lx  two horns above (c  d) ,  whilst one loculus of the nnthcr, 
inflated, no longcr yields pollcn ; and the other, bcing atro- 
phizctl to such a.tlegree as no longer to appear except as a 
yellow gland (b), seems to have produced a rounded sac (e). 
This sac, the cornmcncement of thc  cornet, should we not 
suppose it to be a modified anther-cell? and yet vie h a w  
just seen that tlie .tendency of the cells is to produce the 
lobcs of tlic limb of the cornct,. and not its tube. 'l'hcrc 
is a mistake, indeed, as to the true siguification of this en- 
largenicnt, which is nothing b u t  the middle of the connective 
itsclf. The eonncctivc extends itsclf out\\-ards, and its liy- 
pcrtropliy brings with it the atrophy of the cells or of one 
ccll of the nnthcr; it  signifies littlc whencc substance comes 
to it, so that  it only come. This is why the production of 
tlic spur docs not always causc the whole anther to bc meta- 
morphosed all a t  once. 

'I'hc bctter-formed cornets, and which even possess all the 
cssential parts,-cspandcd limb,apcx with two lobcs and a slit, 
dilated faus,lengthcncd tube :iud terminal gland ; thcsc cornets, 
1 say, sometimes still exhibit a trace of thcir old and primi- 
tive naturc in the anther-ccll, hardly visible, but distinguished 
by its yellow colour, whilst all the rest is white and blue, and, 
above all, distinwishcd by the grains of pollen that it still 
encloses in its eosom (fig. 4). 

The conditions (figs. 5 and G) arc tendencies towards n re- 
gularized form of well-constituted ncctarics. The condition 
(fig. 6) is tliat found in tlic common Aquileyice. Nothing licre 
v-odd lead to the supposition of an nnthcrinc nature, had not 
this strange metamorphosis been follo~vcd stcp by step. 

It is emlent, that all tliese cornets bcing hollow, and de- 
veloped one above the otlicr in several spirals (fig. lG), all like- 
wise enter one into another (fig. €9, b u t  it is inesact to say 
that tlicn the glands no longer secrete. This is a mistake : 
tlic secretion continues, and, iiidcecl, the tubes never com- 
pletely close those into which they have entered. 

Let  us now examine in what manner the cornets arc gene- 
rated in a flower of Aquileyia taken at its first periods of dc- 
vclopmcnt. 

2. Or$anoge.eay of the spur-shaped nectnries. 
To ascertain this organogeny, wc liavc followed the method 

cniployetl by Schlcidcn and Vogcl. Taking a very young 
brid, mliicli had hnrdly attaincd thc length of a millimeter and 
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of t/,e Aquilcgia vulgaris. 11 

half (fig. lo), IW took off its calys in water an8withveiy finc 
nccdlcs. T h c  central part then shoivcd itself as a little sphere, 
\yllcrco~i tlic stamina, having just  quittcd thcir form of grcen 
foliary gibbosities, now assiimcd that of two parallel protu- 
berances (figs. 11 and 19). Upon thcsc the conncctirc is pro- 
portionally more developed than a t  a Iatcr period (fig. 12) ; 
thc filament is dilated and very small; tlic anthcr is pro- 
]lortionally much larger, but i t  is still discoid, so that it is 
casicr to discovcr in it tlic forni of the bladc of a lcaf. 

Wc wcre v c q  curious to  asccrtain what thc 11ctds tlicn u'crc. 
'l'lic spccimcn which we dissected was onc which ~rould hate 
had two rows of cornets. X o w  onc of thcsc rows (the cstc- 
rior onc) was formcd by small circular Inminx, barcly providctl 
with n support, but thcsc 1:iminz cshibitcd the sariic consti- 
tution as the nntlicrs of thc staiiiens described abovc (fig. 14) : 
i1i fact, t\ro gibbositics, rcprcsciiting the anther-cclls (a, c) ; 
;I vcry broad conncctivc (t); and around all this a disc (4, of 
wliich, morcover, the trace also csists on the anthcr of a sta- 
incn proccctling in its devcloprnerit as such. 

IIere it is impossible to mistalic thc priinitivc stamina1 na- 
ture of the organ which a t  a later 1)criod is to bccomc n hood- 
shnpcd petal, that is to say, n cornet-shapcd ncctary. I t  is 
cvitlcnt that, aftcr the first condition of the flomr,-tliat in 
wliicli all th.c parts were still ccllular tiibercles, similar to the 
I)riinitivc condition of n lcaf,-tlic ncctxinl petal, bcforc be- 
coming such, was similar to n stamen. This is what cnuscd 
11s to say aborc, tlint the spur-shaped necfaries of the Cohnibine 
(lid not produce stanwens by asceiirliny niefamorpliosis, t i l t  tlrat 
they were, 071 the contrary, stamens niodijied by a desceiiding 
qtcetaimrplimis. In  short, bcforc bcing petals, tlicy &c rather 
stamens, or a t  lcast anthers, than anything elsc. 

The row of small scales, wliich also bccomc hood-shnpcd 
pctals, but placcd higher, cshibits a t  this age of tlic flower a 
more coniplcte disappearance of the anther-like form. The 
anthcr bctrays itself thcrc only by the dilatation of the blade 
and its attcnuatcd border (fig. 13 a), b u t  tlicrc is but one com- 
mon gibbosity in the placc of tlic two parts ivliich rcprcscntcd 
tlic loculi. 

Wc took a bud three millimctcrs long (fig. 15), and stripped 
it of its calycinal envclopcs. 'l'lic starncns in this were bctter 
constitutcd, the filaments lengthened, thc connective propor- 
tionally more contracted, and tlic lociili wry distinct (tie;. 17). 
l'hc pctaloid bladcs, on thc contrary, wcrc vcry broad, Iiardly 
pctliccllcd ; but in the middle there is still the trncc of tlic con- 
iicctivc (b, fig. 19), and on thc sides two protubcrances, not so 
Iargc, but promincnt enough to discover in them tlic anthcr- 
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12 11. hlorrcn on the Sj~ur-shuped rVectarics 

CCIIS (fig. 10, ci) ; traces or waves which iiicliiic us to suppo~e 
tliat there is n lateral extension of thcse cclIs to prodiice the 
pctaloid lamina (fig. 19, c!. It is evidcnt that this is the 
anther flattening and dilating itself in order to bcconic tlic 
petdoid larnina ; and liardly docs a bud attain the length of 
tivc millimeters before thc laminrc arc liollon-erl into tribes ; 
and tlic spur-shaped ncctaries, already making a projcction 
outnnrds bctwcen the sepals of the calys, arc all formed (figs. 

This esamination proves that, in the genesis of the s p r -  
sliuped nectaries, ATuturejirst fopn i s  a leg;  tho^ n stumeti, and 
that she coitcerls the niither of this into a petal, at jirst j l a t  
n i i d  then ltood-shaped. 

The ncctary is thcn alwajs a derivation from tlic stamen 
-a r1cscewdiii.q ntetnnioryliosis of IJie slcmew. 

This is I)rcciscIy one of the facts wliicli IYC have statcd 
abovc. I f  it bc to tlic detriment of the anthers that thcse 
singular spurs arc produced in the Colurnbine, it  was also a 
iiiattcr of interest for us to inquire if the lamin,?: noticed by 
DeCanilollc behteen the carpels and the stamens are in reality 
abortive stamcns. It is kno\vri that  this author i ~ a s  in doubt 
concerning the nature of thcsc organs. cc Onc might say,” he 
writes, in his Orgmography *,’ c c  that they arc citlicr nbor- 
tivc stamens or interior pctals.” The latter opinion wo~lr l  be 
contrary to a11 the 1:nv.s of Alorphology previously cstablislied, 
for the corolline ap~iaratus is csterior to the andraceurn. 
IIowcver, to ascertain the true nature of these lamclla,we liavc 
had rccoursc to an orgnnogenic examination. 

I n  a bud thrcc millimeters long, we found these lamcllrc 
composed (fig. 16) of a distinct base and summit. The sum- 
mit is formed of t\vo lateral swellings (a b, fig. IS), between 
\vhieli is a projecting lamella (c, fig. 18). The base is lamclloid 
and winged, with a nervure in tlic middle (d, fig. 18). There 
is hcre evidently a stamina1 structure : tlic su-cllings arc tlie 
loculi of the anther, the projecting lamella the connective, and 
the lomelloid base tlic filament. 

Now, in a n-ell-devclopcd flower, nothing remairis of this 
summit, \vliich becoriies a true continuation of the lariiclla of 
the Lase. Thus th’e filament suffers hypertrophy, especially 
in breadth, and the anther, on tlic contrary, suffers atrophy. 
l‘hc base carries away the summit j the one pole as it dilates 
diminishes the otlicr. 

The luntelke of the Columbine are then really staiiieiis mo-  
di$ed hy tke anniliilcdion of !lie polle~i-bearii i~ uppuraliis, and 
hy the s i~~er-~eerelo~, i i ie i i l  of the $Iament. 

* 1’01. i .  p.4S1. 

20 and 91). 
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qf the Aquilcgia d g n r i s .  1.3 

It iiow became interesting, after tliese rcscardics, to study 
what takes place in  the tissues when the anther bccomcs a 
ncctary. Our observations upon this we comprise in  the fol- 
lowing third chapter. 

3.  Histology of tile nectary. 
Tlic anther is, as appears from the observations of Purkinjc, 

Mirbel, &c., an apparatus charactcrizccl by a peculiar form of 
tissue. The  endotheca, formed by fibro-cellular cells (incn- 
chyme), hence atl'ords n valuable xncans of distinguishing tlic 
pnrt which tlie tissulary clcmcnts perform in metamorphoses. 
W e  wcrc, for o w  part, greatly desirous of ascertaining this, 
after observation had convinced us that one stamen will 
change its nature and bccoxnc a petal, and notwithstanding, 
will show in its interior tissue its first destination; wliilst 
another stamen vi-ill modify its tissues along with its exterior 
form. We shall instance Iicrc, for the  first of these cases, 
what we have seen in the Resedn oclorata, nieclitewanea, hi- 
tea, luteola, &. Our readers no doubt rcmcmbcr tlic intcr- 
estirig discussion on the nature of this flower betmen Dr. 
Lindlcy on one side, Nr. Robert Brown and bIr. Hcnslow 
on thc other. Now in these flowers it is evident that the white 
filaments, which we have discovered to be tlic only organs of 
odour in this fragrant flower, arc but modified stamens*. In- 
deed, we find in their interior, and especially at the upper end, 
an  inenchymatous tissue, formed of fibre-bearing cells similar 
to tliosc of the cndotheca of an anther of tlie same plant,-in- 
deed, identical with thcm. Now we do not think that a petal, 
properly so called, contains n similar tissue, esccpting in some 
genera of Orchiclee, as the Catasettrm. Thc staminal nature 
becomes quite evident by means of this entirely endotliecal 
anatomy. I n  other plants, as for esamplc in the Paonia OD. 
cinalis, where the stamen becomes a petal, nothing similar 
takes place. The tissue of the modified part is decidedly either 
altogether staminal (inenchymntous), or altogether corolline 
(cellular). 

Purkinjc had already made known the form of the incncliy- 
matous cells of tlic cntlothcca of the Ayi[ilegia Gleberit .  The 
fibres are radiated, oblique, and unite a t  the centre in a plate. 
The cndothecal cells of the Ayuileyicl oubaris (I'late XI. fig. 22) 

* Tliere is often a monstrosity in the Reseda diicl i  canscs atrophy in tlic 
white filanicnts or the fringes of the petals. Then tlie flower is aitliout 
any scent. No sooner are these frinpncs developed 1l1a11 the perfume bc- 
gins to he perceptible. 1Vhite colour in plants is oftcn the indication of an 
a g r c c d h  scent. Here it is thc stamens that grow trliitc, in  order to scnd 
forth a perfunie. 

t I)c Ccllulis Antherarnrn fibrosis, p. 55. tab. s v .  fig. 15. 
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14 hf . Morren o,i the Spir-shaped h'cclaries 

arc t h e .  samc. They arc stars, with diucrging rays, to tlic 
number of eight or ten, which, sccn from ;~bovc, resemble the 
actinenchyme of I I ~ y n c .  The junction of the radiating fibres 
takcs placc on a Iargc plntc (fig. 02, A). 

\\'lint bccomes of this ineiicliyniatous tissuc in the metn- 
morpliosis of thc nntlicr into a spur?  Does it continue with 
its form, as in the Resedu, or docs it disappenr, as in tlie Pa.- 
onia ? Witti rcspect to this, olscnation sliows, that tlic fibri- 
ferous cells lose tlieir fibres at  tlie sanie tiinc that thcy change 
their form : from having bccn sphrercncliync this tissue bc-. 
coincs pincncliymc (fig. 23, A and 13); mid whilst the ccll, 
frorii bcing spherical as it Iiad bccn, becomes tubuliforni, tlie 
fibre is rcsolvctl and disappears; its colour changes from yel- 
low to bluc, and instead of a star, only a bluc liquid is sccn 
thcrc, without granulcs. I did iiot obscrvc tlint tlic cgtoblnst, 
although my attcntion ~ ra s  especially fised upoii it, actcd tlie 
lcast part in this histological mctamorphosis. 

Whcn the spur is formed, the iicctar-bearing gland appears 
like a mass of rounded cclls (fig. 23 b), smaller and rounder 
tlinn tliosc of tlic deim (fig. 23 a). 

Tlie vnscular system of the conncctirc,-on the contrary, per- 
fornis an important part in this succession of changes of' forin, 
structure and function. licstrictccl a t  first, constituted by 
fern fibres, in  which wc scc fiiie traclicz:, hard to bc unrollcd, 
and plcurc~icliyme, this system soon divaricates its nnasto- 
moscs, ant1 fibres may bc perccivetl in various directions,diich, 
united, form an aiiparatus much larger tliaii tlie prirnitivc 
state. 

It is evident from thcsc researches, that the metamorphosis 
of tlic anther into n s p r ,  tlint tlic cliange of the pollen-bcaring 
apparatus into tlic ncctnr-bcaring apparatus, nttnck thc dccp- 
cst tissues, nnd that if a morphological metamorphosis talics 
placc, an histological Inctamorpliosis talics l)lace also. If tlic 
functions change, thcrc is, as wc sce, n pliznomennl transla- 
tion of this cliange by that which csists most intimately in 
tlic organization-tlic tissular constitution. Cascs of' mctn- 
morphosis, indeed, only become iiitcrcsting to  tlic physiolo- 
gist, when hc corncs to laiow what a t  tlic samc tirnc is pass- 
ing in  the tissucs. We may tliercforc say hcrc, that if, in thc 
Cohinbiiiej the coimectice jjbrms t h c  ncctar-bearing qmr, this 
change leucis to  the nietai~iorphosis OJ' the i~ienc?Lync of the 
ant?rer-cells into parenchyinc, and that the iiietaiiiorphosis (it- 
tacks iu as great a iiegrec the entire orgaiiistu as the tissues 
wlrich coinpose i t .  

We haw now to add n fcm \vords rclntivc to tlic varieties of 
Ayiiilegin called stellaled. DeCandollc nttributcs the pcta- 
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of t i re  Aquilcgin vulgaris. 15 

loid form of tlic pctals of tliesc varictics to their being formcd 
only by the filaments of modified staincns in which the an- 
tllcrs arc abortive. This would be an hypertrophy of the sta- 
milia1 filaments. T\'e ~ o u l d  not venture to say that this is 
exact: on the contrary, we tliink that the pctaloid and not 
cucdliforni laminn: of tlic stellated Columbines arc also in 
reality only modified connecti~cs, and wc rest this opinion 
on the fact that  the genesis of these lamina: presents in the 
young flowers the same primary forms as the cornets : tlicsc 
are a t  first stamens without filaments, but  with cnlargcd 
anthers. This point alone is decisive ; but upon thc Ayui- 
Zegia atrcttn we have often found flowers where the laminn: 
form their spur by slow degrees. This spur, a t  first a cavity, 
aftenvards a canal, tlicn a tube, then a t  last a cornet, ori- 
ginates at the base of the Iaminr??, so that the grcatcr part of 
tlicse rcprcscnt tlic two lobes of the cornets of tlic Ayuilegia 
vzdguris calcaratn, \diich lobcs wc have shown to be nothing 
but  tlic esteiisions of thc two anther-cells. We think, tlierc- 
forc, that i t  is to the anther also that the pctaloid lamina is 
owing. On n flower of the Ayziilegia atrata we have seen a 
n.ell-formed lamina mithout a trace of spur j the following one 
had a simple protuberance, the third a tube, the fourth a h l f -  
spiir, and the fifth an entire spiir. All this was tlie result of 
n simple clongation of the base of thc lamina: now, if this 
wcrc not an antlicr in its nature, it would bc difficult to ad- 
mit that the filament could produce the  same orgnns as the 
anther, and the more so as the facts previously cstablishcd 
prove that tlie gland represents, as to  function, the pollen- 
bearing loculus, and tlic ncctar tlie pollen, whilst tlie cornet 
is really the conncctivc. Tlie filament, when it sufcrs Iiypcr- 
trophy, as is tlic case in thc white lamcllz near the carIjc'Is, 
gives birth to no product j whilst, on the contrary, the pcta- 
loid Ianiinn: produce a nectary, and subscqucntly nectar. Or- 
ganogeny, morphology, and the mctamorplioses, unite then in 
lcading us to think, that iit tire stellated Colicmline the spurk.ss 
petals nre aio(l$ecl anthers and not ~flnnients, and capable, us 
such, of e/oiigaling t~c i~ise /ccs  directly into s p r - s h r p d  ?lee- 
taries zoider nrany circumstances. 

EXPLANATION OF PLATE XI. 
Fig. 1-8. JIct3niorphose3 of the stamen into a spur-shapctl ricctary. 

Fig. 8 only is of the nntural size; the others are magnified tlrrec 
times in diatneter. 

kig. 2. Stamen at its first period of metamorphosis. 

d. Filament. 
a. Lengthened conncctivc. c. Anthcr-cells. 
I .  Bind point of tlic conncctivc. 
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1G XI. ;\lon.cn 011 !he .Xectcirics of Aqiiilcgin. 

Fig. 3. Stamen still more nictamoqilioscd. 
n. A very diztiiict antlicr-cell. 
I .  Ihidinicnt of the second. 3. Lamina of the coliticctivc. 
c. Connective. 

u. Loculus of tlie untlier. 
I .  Spur-shaped sac. 
e. Lobe, nntlf. tlic other lobe nf the limb. 

e. Sac or beginning of the spur. 

c. Its belly. 
tl. Xectarial gland. 

Fig. 4 .  Stamen almost entirely inodified. 

Fks. 5 .  and 6. Ulterior modifications of the stamen, where Llie natiire of tlie 

Fig. 6. his. Spur-shaped ncctary, wlicrc the stamina1 naturc lias left all its 
spur is well dctcrt~rined. 

traces. 
n. and b. Loculi of the anther. 
c. Intermediary part of the connective betwcen the two loculi. 
d. Lobe of tlic limb of the ncctary. 
e. AIarginal estension of tlic antlier-cell. 
j. Fissure of the limb. 
Ir I3lnmciit or slipport of tlie ncctary. 
i. Spur. k. Ncctarial gland. 

g. tiiiotlicr lobe of tlie limb. 

Fig. 7. Stamen where the conncctival elongation is the most evident. 
Fig. 6. Insertion one within anotlier of the spur-shaped ncctarics. 
Fig. 9. One of the lamell3e situated Lctwcen the stamens and the cnrpcls of 

Fig. 10. h d o f  tlic natural size, in wliicli the formation of the stamens W F  

Fig. 11. Anrlrrrccum of this bud, considerably magnified. 
a. and I. Vcry young statucns ; their anther aloiic is visible. 

rig. 12. Stainen of this andrccccuni sepnratrd, greatly mngnificd. 
Figs. 13. and 14. Yoiing petals of tlris bud (fig. 10). 

the common Columbiiic. 

observed. 

0. Disc. b. Margin. 
C. ~'rominencc indicating the anther-cells. 

~ ; g .  15. A rather larger bud. 
1%~. 1G. Andrcrceum and flowcr of this bud deprivccl of its calys. 

0, I, c. I'ctaloid lamiiim. 
Fig. 17. One of these staniens considerably magnified. 
Fig. 16. One of the laminm situated bctween the stamens and the carpels. 

(1. Stamens. 

a, I .  Traccs of the aiitlicr-cells. 
c. Connective. (1. Filament. 

0. Traccs of the antlicr-cells. 
I .  Connective. 

rig. 19. Young petals of this bud (fig. 15). 

c. IAaiiicllary margin magnified. 
f i g .  20. A much larger bud of tlic natural size. 
Fig. 21. The same stript of its calys, considcrably magnified. 

n. Nectaries. I. Their fitting into each other. c. Stamens. 
Fig. 22. Portion of the anther-cell dissected for the purpose of seeing its 

tissues. 
A. Endotlicca. U. Esotlieca. 
a. Eiidothccal cell. 

Fig. 23. Tissucs of the nectarial gland. 
n. llsterior cellular tissue, L. Interior cellular tissue. 

b.  Its fibre. 
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