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ON ENTERING A CONSERVATORY OF 

TROPICAL PLANTS. 

Lo! the stately Palm-trees rise, 
Soaring to the azure skies, 
Telling of the worlds on high, 
Links of their sublimity. 

Fern-trees there with graceful mien, 

Spread around their domes of green, 

Ever fresh their leaves unfold, 

Pure and clear as emerald ; 

Emblems meet of Charity, 

Tn age they never show decay, 

Never is their foliage cast, 

Young it springeth to the last. 

Screw-pines there with buoyant stem, 

Bearing many a cone-like gem, 

As their leafy heads they raise, 

Speak their mighty Maker’s praise. 

Banyans there with widening bound, 

Arching o’er the shadowed ground, 

Thickly girt with tropic flowers, 

Imitate old Eden’s bowers. 

Pure and sacred be each thought, 

By the better influence taught, 
While our hearts within us glow, 

Mindful whence all blessings flow. 



PREFACE. 

The first idea of the present system suggested itself to the Author from a conviction that we have no great difficulty to overcome to arrive at the natural system of the 

monopetalous families taken separately from the polypetalous, the only defect likely to prove unaccountable being the comparative isolation of certain families, such as 

Ericaceze, Ebenacez and their allies, which are not nearly related to any part of the monopetalous series. This being effected, could we then determine in each instance of the 

polypetalous families, of what monopetalous family it was the polypetalous representative, a natural arrangement of the polypetalous families would then as it were form 

itself; the natural system of the monopetalous families being thus made use of to explain to us what has hitherto been the greatest desideratum in systematic botany, viz., the 

natural system of the polypetalous. This result being obtained, the apetalous families could then without difhculty be arranged according to their nearest affinities, the 

polypetalous being in their turn taken as a guide to the true station of each of the apetalous. In attempting however to accomplish a task including so many inquiries he has 

employed also, and quite as frequently, the reverse mode of comparison, commencing with the apetalous ; ane as far as it has appeared to him that either of these mouee of 

comparison has proved successful, it has been rigidly adhered to in the formation of the present system. 

It will be found that the present arrangement is very different from that in the Ann. Nat. Hist. 2nd Ser. vol. XI. In attempting to complete and fill up the outlines of 

that arrangement by the addition of the results of new observations, it was soon found to be in its primary divisions impracticable, just as the discovery of new genera proved 

that the artificial system of Linnzeus was impracticable. But of the present arrangement he 1s able to say, that for the last four or five years it has undergone no material 

alteration, all the new facts and observations which have since been made or become known, proving to be, as he views them, in harmony with the present arrangement, and in 

not a few instances materially improving and confirming it; and to be able to add this, after having applied to it so severe a test as the discoveries made known to us in 

Bentham and Hooker’s ‘ Genera Plantarum, will, he trusts, remove the obiection to which he has referred as applying to the arrangement in the Ann. Nat. Hist. 

The main feature of the present arrangement, after having placed the apetalous, polypetalous, and monopetalous families in their mutual relations to each other, is the 

complete detachment of the Epigynous families as a distinct Division of the Class Exogens, the unisexual and many other families really belonging to that Division having 

hitherto been kept separate, or placed in other Divisions. His conviction is, that the Epigynous Division will prove to be as really distinct from the great mass of Exogens as 

the Endogens are from Exogens, and he has therefore given unremitting attention to form a correct line of division between the Epigynous and the great mass of Exogens, 

because it is obvious that if the existence of such a division could be demonstrated, the study of systematic botany, especially to students, would be much facilitated. 

Since the appearance of the Tables, in 1853, (Ann. Nat. Hist. 2nd Ser. vol. XI.,) he has verified where there was any remaining doubt, and in many instances repeatedly, 

the observations as regards the position of the carpel when single, and of the raphe, and has had to correct only Brunoniacez among the former, (the alteration not being the 

consequence of error in observation, but of a different conclusion with respect to relative position,) and Nolanaces, Ehretiaceze, Globulariacee, and Crassulacee and 



il PREFACE. 

Acanthacee in part, among the latter. But as those Tables were the first attempt that has been made at the formation of a series of observations of this kind, it is hoped 

that the few errata contained in them, (two of which were very slight, and one from a mistake in a name,) will give an increased confidence in the present work. Not only has 

every doubtful point been re-examined, but he has not in any instance, except the Balanophoracez, depended on the observations of any botanist as regards the position of 

either the carpel or the raphe, although those few that have been made, were made by observers in whom, and deservedly, the fullest confidence is placed. It deserves 

notice, however, that there are some cases in which it requires much care, good specimens and repeated examinations, to obtain conclusive evidence as to the position of the 

raphe; and that the difference between the lateral and dorsal positions on the one hand and the lateral and ventral positions on the other, is not unfrequently so minute that 

accurate observers will, he expects, differ more or less as regards the raphe lateral. In referring to the raphe in any given family as being lateral, he does not wish to be 

understood as being in opposition to those who describe it as dorsal or ventral, unless the genus is mentioned, but only to say that as far as his observations go it is lateral. 

He has very recently for the first time seen the very accurate and valuable work, ‘ Theoria Systematis Plantarum, of Prof. J. G. Agardh, whose observations will be found for 

the most part to agree with his own, and it is not in any instance, until after very careful examination, that he differs from so good an observer. The differences are mostly 

of a minor character, the lateral raphe, as it appears to him, being by Prof. Agardh sometimes described as dorsal or obliquely so, or ventral or obliquely so. In Prof. Agardh’s 

descriptions of single erect and pendulous ovules, he admits only the existence of raphe ventral and dorsal, and the various instances of lateral raphe are consequently referred 

to one or other of ‘these two positions, or are stated to be obliquely dorsal or obliquely ventral, from the form or mechanical pressure of the ovary; and as the instances of 

lateral raphe in these positions of the ovule are numerous, the present work will be found to contain many additions as regards this particular character. And if, as he feels 

well assured, the raphe lateral in erect and pendulous ovules is its only normal position in these cases, never being produced by pressure or the form of the ovary, and entirely 

distinct both from the ventral and dorsal raphe, these additions will be of some value. Prof. Agardh, in his observations on Erythroxylee, p. 296, refers to the Tables, Ann. 

Nat. Hist. 2nd Ser. vol. XL* : 

To the late Sir William Hooker he owes a debt of gratitude for the most Liberal assistance given him, having throughout the enquiry in which he has been engaged 

for upwards of twelve years, supplied him with rare desiderata, and the variety of specimens contained in the Kew Herbarium, and to Dr. Hooker for nearly the same term ; 

and to his numerous botanical friends and correspondents, for the communication of valuable suggestions and observations, especially to the Rev. W. W. Naabotid 

Dr. Seemann, Mr. Bennett, V.P.L.S., Mr. Kippist, Libr. L.S., Mr. Miers, and Mr. J. Smith, the first Curator of Kew Gardens of that name ; and he has also to acknowledge 

that the Royal Society, from the fund for the promotion of science, placed annually by Parliament at the disposal of the President and Council, made a grant of £10., 

“ accorded in furtherance of the publication of his faithful and valuable observations, On the Relative Position of the Ovule, and its parts to the Aas of the Flower”; and that the 

Gardens of the Apothecaries’ Society, at Chelsea, have supplied him with many living specimens not elsewhere procurable. 

* He also refers especially, p. 50 and 308, to the Papers on Hydropeltidese (Ann. Nat. Hist, 2nd Ser. vol. XIL., p. 12), and Alangiaceze (Kew Jour. Bot. vol. V.,p. 129). 

2, Mount Vernon, Hampsteap, 

January, 1866. 
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A 

NEW ARRANGEMENT 

OF 

PHANEROGAMOUS. PLANTS. 

ON THE NATURAL SYSTEM. 
Analogies between the Animal and the Vegetable Kingdom. 

In making an inquiry into a natural arrangement of any department of organic nature, whether animal or vegetable, the mind cannot well rest satisfied, unless it arrives at a conviction of 

what it does not consist in, as well as of what it does ;—until the former negative kind of assurance is arrived at, new ideas and propositions will suggest themselves and sometimes lead to the 

‘temporary rejection of truths, which further observations finally establish. But for the purpose of arriving at a conviction of what a natural classification does not consist in, we must feel confident 

that we are well acquainted with the entire of the particulars of the structures which we intend to place in their natural relation to each other ; and no doubt it is for the want of this, that our 

systematic botanists feel a degree of uncertainty as regards all the arrangements hitherto proposed. It is hoped, therefore, that the new facts brought to light by attention to relative position will 

supersede some part of the speculation that exists, and also in some degree tend to prevent further diversions from practical truth. 

As the arrangement of the Animal Kingdom in all its principal Divisions is so well established, it becomes interesting to inquire how far divisions on the same principles can be carried out 

in the Vegetable Kingdom. To this inquiry the reply appears satisfactory, so far as its division into Cryptogams and Phanerogams, and of the latter in Endogens and Exogens; and these divisions 

being analogous in principle to those of the Animal Kingdom, ze., established on obvious characters to which there is no material exception, may so far be considered as unalterably fixed. But, 

if we attempt to carry this strict principle of division which serves us as a guide in the classification of the Animal Kingdom further, so as to apply it to the divisions of the Class Exogens, it 

entirely fails in consequence either of the limited extent of, or the numerous exceptions that occur to, any one of the structural characters that may be selected as a diagnostic sign of affinity, so 

that new principles of classification must be had recourse to which take several characters into consideration, instead of one only, in the same way (to some extent at least) as we recognize a 

countenance by the peculiar character* produced by a combination of the features. The genus Henriquezia for instance, described by Mr. Bentham in the Trans. Linn. Soc., Vol. XXII, Pl. 52, 

* This principle accords with that of Cuvier, relative to the few genera of doubtful affinity in the Animal Kingdom, viz., that where affinities are uncertain all characters should be taken into consideration. 
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departs so much from the character of Bignoniacewe that it could not, without setting aside one of the most fundamental principles of classification, be referred to its true station. I believe the 

same remark is applicable to entire families as to Combretacee and Humiriacee. | 

The cause of this difference I would suggest is, that’ the Vegetable Kingdom does not become so highly developed eoaparavely with the Animal, since cryptogamous plants generally 

cannot be regarded as analogous to any higher Orders in the Animal Kingdom than the primordial forms of the Radiata, and the highest forms of phanerogamous plants cannot well be compared 

to any higher developed portion of it than the Actiniade. Hence it would appear that with the exception of the ovule and seed of the higher departments of the Vegetable Kingdom, which may 

be compared to the mode of reproduction of some of the higher and perhaps the highest departments of the Animal Kingdom, all further comparisons between them must be impracticable. This 

being admitted, it might be expected as a consequence, that the primary differences in structure which would a place in the Vegetable Kingdom would be fewer and less strongly marked, and 

thus the difficulty in forming an arrangement would be accounted for. 

That there is much analogy between the Actiniade and phanerogamous plants might I believe be saenntted, if it can be proved that a leaf is. a true branch, and therefore analogous to the 

limb of an animal, and of this I have no doubt. I have seen monstrous cabbage leaves which distinctly show that there is no difference between a leaf and a branch,* and it appears to follow as 

an unavoidable inference that leaves are analogous to limbs. Three of the leaves of a cabbage produced a great number of small leaves along their midribs on the upper surface, but none from 

their footstalks, and one of them produced a comparatively much larger leaf from about the centre, which had its dorsal glaucous surface turned towards the axil of the leaf on which it grew; and 

from its base on the upper side, which no doubt was its axil, grew a small branch having several rudimentary leaves, thus becoming precisely like the terminal ramifications of a Ruscus. The 

ereatest difference between the Actiniadz and phanerogamous plants probably exists in the ovule and seed which may be compared to those of the Mammalia ;—if, therefore, a phanerogamous plant 

had the spores of a Fungus it would show a decided analogy with the Actiniadz, each of the parts of the latter being more or less modified to suit the altered circumstances. A phanerogamous 

plant in this view would be analogous to an Actinia, producing perfectly formed individuals from its ovaries instead of rudimentary bodies scarcely differing from the simplest kind of spores. 

Principles of the Arrangement. 

In attempting therefore to form divisions in phanerogamous plants new principles must be sought for, and in the arrangement now brought forward the foremost is that of tracing each 

family to its nearest affinities, so as to demonstrate as far as possible of what family it is as it were a branch, and thus finally to form races of plants. In SPaSSLAnES to arrive at this desirable 

result, all characters, and especially those of relative position, have been taken into consideration, and the inferences as regards the Class Exogens are :— 

1. That Epigynous Exogens form a Natural Division, and that this character is the only one by wales the Class Exogens can be divided into two parts, but that several 

nee which contain genera not epigynous must be admitted into the Epigynous Division. 

. That the Divisions Hypogynous and Perigynous do not form natural assemblages, the latter requiring to be subdivided and arranged among the former in widely different 
‘tents 

| 

3. That the characters Apetalous, Polypetalous, and Monopetalous are also of minor value, but that the Monopetalous families are without exception monopetalous 

forms of the Polypetalous, and the latter are either directly or indirectly polypetalous forms of some one or other of the Apetalous; and that the foremost point in endeavouring 

to form a Natural System of Exogens should be to determine these relations. It is already admitted by some botanists that the Apetalous families are not a distinct Class, but only 

apetalous forms of the Polypetalous, or in other words, the Polypetalous are Apetalous families with the acquisition of petals;—this being conceded, the conclusion that the 

Monopetalous are in their turn Polypetalous families with their petals united appears unavoidable, besides which, it is well borne out by practical observation and analysis. In 

a limited sense the Apetalous families are dimorphous forms of the Polypetalous, and the latter dimorphous forms of the Monopetalous; and, if this is admitted, the separation 

of either of these three Classes from the other two would, it appears to me, render the formation of a Natural System connecting the whole impossible. 

4. That the Epigynous Division is less highly developed than the great mass of the Class Exogens, and should therefore constitute the first of a series of Divisions. 

* Some petioles have a perfect circle of woody fibre and a central pith, while in some foliaceous branches these are imperfectly marked, the LenS: circle of woody fibre exactly resembling the broken circle so common in petioles. Between 

the venation of leaves and foliaceous branches there is no difference which can be depended on, as the venation of some leaves agrees with that of foliaceous branches, as that of Mercurialis annua with the species of Xyloph ylla, although it is usually 
different. # 
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Value of the Epigynous Character. 

In carrying out this mode of investigation especial attention is in the first place directed to the fact that there exists among those Cryptogams which approach the Phanerogams, two forms 

of organisation differing from each other in that one of them, represented by the Bryacew, has its fructification contained in a seed vessel called a theca, which is surmounted by 1, 2, or 3 rows of 

teeth resembling rudimentary leaves* ; and the other, represented by the Lycopodiacew, has a fructification of a very different kind. Of these forms of organization we find the former, which is 

represented by the Bryacew, to be decidedly the lower of the two as it stands in immediate relation with the lowest forms of the vegetable system, and the latter, the vascular Cryptogams 

represented by the Lycopodiacee, to be as immediately connected with the Gymnosperms, besides which the higher development especially of the fossil genera place it far in advance of the Bryacee. 

The first feature of the arrangement in the accompanying Tables is the division of the Class Exogens in an analogous way, placing the Epigynous Division first, as being connected with the 

lower of these two groups of the Cryptogams, and all the other families, whether Perigynous or Hypogynous, in advance of them, as being connected with the more highly developed group of 

which Lycopodiacee are the representative. We find however in systematic arrangements that the greater part of the Epigynous Division is generally placed among the higher developed sections 

of the Class Exogens, but there are some peculiarities in the structure of a part of the families of this Division which, according to the generally received opinions of the value of characters, require 

their being stationed at the commencement; besides which the fact of Hypogynous Exogens being allied exclusively to'the Gymnosperms and Lycopodiacee claims for them a position in advance 

_of the Epigynous, provided it is admitted that there exists a connection between Bryacee and the latter. The peculiarities in structure to which I refer are as follows :— 

1. The ovary is often but feebly developed, as in the Composite, and, as I have endeavoured to show (Ann. Nat. Hist. 2nd Ser. Vv. XI.), in Calytrix virgata there is no perceptible trace of 

a carpel, and supposing such an ovary to have the ovule of Balanophoracee, it would then be a much lower form of organization than any which occurs in Perigynous or Hypogynous families, in 

which the ovary is always very distinct, even in the epigynous genera included among them. Casuarina on the other hand has a seed-vessel remarkable for the excess of spiral vessels. 

2. The simplicity of the ovule of the Balanophoracee, and the absence of all integument in some genera of Loranthacee, are variations of structure which may be regarded as indicating a 

lower degree of development than any which occurs among the Perigynous or Hypogynous Exogens. On the other hand, the ovule of P/atanus has two coats so distinct as to be scarcely if at 

all adherent, and the Acanthacee described by Mr. R. Kippist (Trans. Linn. Soc. Vol. XIX. p. 65), have a testa containing an unusual quantity of spiral vessels; Dr. Lindley has also observed 

spiral vessels on the outside of the testa very abundantly in Col/omia (Bot. Reg. fol. 1166) and other genera of Polemoniaceé, and Mr. Quekett in the testa of the almond. May not these two 

extremes in the structure of the seed indicate the most ps separated parts of the Class Exogens? From the observations of Mr. Miers it appears that spiral vessels occur in the testa of Halesta 

but in much less quantity. ? 
3. The number of the cotyledons also may be regarded as in some degree showing that the Perigynous and Hypogynous families are more highly developed than the Epigynous. If we take 

a general survey of the Cryptogams, we find the lower families destitute of leaves, and it is only in those which approach the Dicotyledons that they are both numerous and highly developed; on 

this account it might be expected that families the seeds of which had the greatest number of cotyledons would als the highest station in an Beco and those which had but one, and that 

comparatively less developed, the lowest. 

Agreeably to this suggestion we always place the Endogens at the commencement of a system of shatinpoeniabin plants, and if this principle is adhered to, Conifere, which have many 

cotyledons, and Prodeacee, where 5 occur + should be regarded as the highest developed forms of Eoxgens, 4 being the highest number known to be produced in the Epigynous families, and that 

to a much less extent than in the Perigynous and Hypogynous. In Proteacee, however, the increase in the number of the cotyledons would perhaps scarcely deserve attention, but in the Conifere 

the increase is much greater, and as their affinity is exclusively with the Hypogynous families, an argument is hence afforded for placing the Drea nows families in advance of the Epigynous, so as 

to be among phanerogamous plants the opposite extreme of the Endogens. 

4. The raphe of the pendulous anatropal ovule in all the apetalous families of the Epigynous Division is dorsal, (with one exception and there it is not next the placenta,) which perhaps 

more decidedly than any other character shows that they are a lower form of organisation than the Perigynous and Hypogynous Divisions, because this is the general character of the Endogens, 

or at least the pendulous anatropal ovule with the raphe next the placenta must be extremely rare among them. And I think also it deserves notice that in the epigynous families and families 

* For further remarks v. Table II., the accompanying explanation. 

+ Persoonia has 5 cotyledons, but as in descriptions of this genus the number is not particularly stated further than that there are several, possibly there are sometimes more. 
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containing epigynous genera, included among the Perigynous and Hypogynous Divisions, the raphe is never next the placenta\in pendulous ovules, at least not in the epigynous genera themselves, 

unless part of Dipterocarpee are an exception. Such genera are numerous and widely distributed among these Divisions, and therefore if it is admitted that the raphe next the placenta in | 

pendulous ovules is a character indicating a high degree of development, this fact would materially assist in showing that the epigynous character is one of comparatively low development. 

5. And finally, when excess of development and monstrosity occurs, a superior ovary I believe never becomes inferior, but the opposite may take place, an instance of which occurred in 

Cannabis sativa, from the mude in which it was cultivated, the embryo becoming tricotyledonous, the leaves 3 ina whorl, and the female plants producing 3 or 4 male flowers (Ann. Nat. Hist. Ser. 

3, Vol. 1, p. 102). The fruit has the calyx so completely adherent that no trace of it can be seen except in the variety C. indica, but in these plants it became in some few flowers, a nearly detached 

semi-transparent membranous cup, and in a somewhat monstrous flower with 3 stigmas, it was free and of a greenish colour, having three faintly marked but distinct gréen ribs. Three well 

characterized instances are described by Dr. M. T. Masters: one of Daucus carota, in which the ovary had become nearly superior and the calyx partially free (Trans. Linn. Soc. Vol. XXIII. 

Pl. 54, f. 4); one of a Campanula, in which the ovary was quite superior (Trans. Linn. Soc. Vol. XXIII. Pl. 34, f. 6); and the third of a Fuchsia, with the ovary superior (ib. f. 7). Two 

instances are also mentioned by Dr. Lindley, one of them a Cucurbitaceous plant, becoming hermaphrodite with a_half-superior ovary, and the other an Umbelliferous plant, (Veg. Kingd. 

p- 774,) in which the ovary had become superior, the calyx surrounding it loosely. Prof. Oliver has also observed the calyx detached in a species of Rudbeckia (Trans. Linn. Soc. V. XXIII. p- 365).. 

And agreeably to this view it will be seen that the epigynous families, which are in the Tables placed among the perigynous and hypogynous, and also the families containing epigynous genera find 

their natural station almost exclusively among the retrograde subdivisions, 7.e., those which show an inferior degree of development, as regards the position of the raphe and single carpel. Thus 

in Table III. the families containing epigyneus genera find their place for the most part in the Scleranthal Subdivision. Table IV. may possibly be a retrograde branch of Table VI., but whether 
so or not, the single carpel is rarely always anterior, and the raphe very rarely in pendulous ovules next the placenta, and in this Table the inferior ovary frequently occurs. And in Table VE vit 

will be seen I have arranged the families of the Proteal Subdivision into Heterocarpous and Procarpous Sections, and the inferior ovary and highly perigynous stamens occur exclusively in the 
Heterocarpous Section. eae | | | | | | . 7 

From these peculiarities of structure it appears to me as certain that in the ovary, ovule, seed, and embryo of the apetalous families of the Class Exogens, its two extremes or most widely 
separated parts are indicated ; and such an arrangement of phanerogamous plants would to some extent correspond in principle to that of the two highest Classes of the Vertebrata, 1.e., as far as the 
embryo is concerned,—Endogens having but one cotyledon, imperfectly foliaceous,* might be compared to Birds, they having less perfectly developed limbs comparatively with the higher Orders 
of the Mammalia, and, on the other hand, Conifere and Proteacee having the highest number of cotyledons might be regarded as showing some analogy with the Quadrumana in their more 
perfectly developed limbs. It might be said that the Endogens show an imperfect tendency to become epigynous, and that they should, as being of a lower form of organization than Epigynous 
Exogens, so far correspond with them; but still it will be admitted that they show, although in a minor degree, a tendency to be epigynous or perigynous. But supposing it to remain a question 
as to whether the inferior ovary is a lower form of organization than the superior, yet the arguments in support of the Epigynous Exogens being a strictly natural assemblage of families are, I 
believe, such as cannot be well superseded; and that they are not so highly developed in the particulars of structure referred to as the Perigynous and Hypogynous Divisions, remains as an 
argument for the arrangement in the accompanying Tables. And it may also deserve notice, that as far as there exists a tendency to enclosed fruit among the Cryptogams, there is no doubt 
that it is confined exclusively to the comparatively lower forms, and among the Phanerogams the same law might be expected to obtain, however distant the affinities between them and the 
Cryptogams might be. oe 

Value of the Characters Procarpous and Heterocarpous. 

The value of these characters will be fully adverted to in the remaining part of the work “ On Relative Position,” and the meaning intended to be attached to these terms will be sufficiently - 
understood by reference to the explanatory notes at the foot of each Table. In part of the Subdivisions these characters will appear of doubtful value, but I am able to add that they have appeared 
of more value within the last twelvemonth than they did three or four years since, and I do not see how the Epigynous Division could be arranged in Subdivisions by any other character. ‘The 
single dagger ({) I regard as a neutral character and such families may be placed in either Procarpous or Heterocarpous Sections; on the other hand I estimate the single asterisk (*) to be 

* Besides having with few exceptions imperfectly developed leaves, the number of the floral envelopes in the Endogens never rises so high as in the Exogens, the usual number of 5 sepals and 5 petals in the latter not being known among the former. 
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equal in value to three. I also feel confident that the position of the single carpel in families in which it is neiaiehs may, in nearly all instances, be with moderate certainty calculated from 
their structure and affinities, so that outlines of Subdivisions or Sections may be thus formed which in most instances will I believe be found natural. It might be supposed for instance that the 
Second Section of Table IV. could not be regarded as Procarpous, but as there are included in it five families, besides Ranunculaceae, in which the flowers are sometimes more or less irregular, 
viz., Pyrolacee, Ericacee, Ochnacee, Pittosporacee, and Maregraviee and in which consequently the single eek would be in all probability anterior, it becomes at least theoretically probable that 
it isso, Ceratophyllacee and Nelumbiacee being the only exceptions as yet known. 

In the Vertebrata taking the alimentary canal as the axis, the female sexual organs or their ducts are either posterior or anterior and the latter section are the more highly developed, and 
although this difference in the position of the male organs is less marked, yet it is already admitted as a guide to affinity as abdominal testes are acknowledged to indicate an inferior type. In 
Mammals the uterus and vagina are situated quite anterior, while the corresponding parts in Birds, Reptiles, Amphibians, and Fishes are posterior or show only a tendency to become lateral, so that 
Mammals might by the position of the uterus be separated from the other sub-classes of Vertebrata.* This rule is in alimited degree applicable to plants, the sections formed, being, as far as at 
Present known, smaller and less distinctly marked. Differences of the same nature occur also among the Invertebrata, but how far they would form natural sections may be a question. : 

Value of Other Floral Characters. 

Having endeavoured to show that the epigynous is the lowest form of ovary among the Exogens, the next step naturally is to enquire which is the highest form, so as if possible to separate 

one or more Divisions from the Perigynous or Hypogynous families which might be regarded as the highest developed form of plants. On the principle that the Epigynous are a lower Division 

of plants than the Hypogynous, it might be expected that the Perigynous Division would prove to occupy an intermediate station between the two, but the families regarded as Perigynous are so 

intimately blended with the Hypogynous (the character itself being scarcely definite), that any separation of them appears inconsistent with a due regard to the most strongly marked affinities. 

The ovary which differs most ftom the epigynous it will probably not be doubted, is the apocarpous, and this is one of the characters which is regarded as showing a higher degree of 

organization, as none of the apocarpous families are I believe near the Epigynous Division. To this rule however there are certainly such exceptions as to make it only of secondary value, but 

the Chloranthal Division, Table III., which I believe to be the lowest form of Perigynous and Hypogynous plants, contains no strictly apocarpous faomly and in fact scarcely any apocarpous 

genera, while the Platano-Proteal piven Table VI. contains more than any other. 

The ovule pendulous with the raphe next the placenta, especially if occurring in conjunction with the single carpel anterior, is peared as a cha cee always showing a: coniparatively 

higher degree of development, and such families are always placed foremost in the Subdivisions of the Tables. And where the position of the single carpel is unknown, the ovule 

pendulous with the raphe next placenta is still taken as a guide, so far as to place such families in the most advanced positions in the Subdivisions as far as is consistent with other affinities which 

very rarely interfere with such arrangements. From the very rare occurrence of this character among the popes as before noticed, it might be expected that it would prove applicable to a 

considerable extent in showing the position of many of the Exogenous families. 

The occurrence of irregular flowers where they are irregular in the highest degree, especially if the ovary is reduced to one carpel and that anterior, and the raphe where the ovule is pendu- 

lous is next the placenta, is beyond doubt also a character indicating a comparatively higher degree of development even though it may not extend through the whole of the family, and it may be 

a question if there is any material exception to this peculiarity of structure as a guide to affinity as far as regards Subdivisions. 

On these principles the Proteacee and Leguminose and their allies, in which the apocarpous ovary occurs in conjunction with the irregular flower yfand the didynamous families especially the 

* In the Chameleon, which is among the higher developed Reptiles, the two oviducts combine and form a single tube as in Fishes, but the two ducts do not form one canal at any part, and they open by separate orifices. At their lower 

termination they form by uniting together a double tube situated behind the large intestine. In the Tortoise and Frog the oviducts are. very large and lie on the sides of the large intestine but open behind it, being separated at their termination 

only by a very thin septum, so that their orifices are close together, which becomes 1 more obvious if they are distended. In both of them the urethra 1 is in front of the intestine, so that the orifices of the oviducts, which in the form of vagina are 

in close relation with it in the Mammals, are widely separated from it. 

+ Leguminose are, in the position of the raphe in suspended ovules, more highly developed than Ranunculacee, (V. Table IV.) 
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Acanthacee as having the highly developed testa before referred to, will decidedly take their places as the highest developed forms of plants; and the mass of the Perigynous and Hypogynous — 

families, according to their affinities, will then consequently find their places successively between the Epigynous Division and that Division in which these families are included. (V. Table VI.) 

The Divisions or Races of the Hypogynous and Perigynous Families. . 

In the attempt to execute this part of the arrangement many difficulties it is confessed had first to be surmounted. In the first place I have endeavoured to discover, by careful analysis, 

of how many natural Divisions or Races the Perigynous and Hypogynous families can be regarded as consisting, and the comparatively great variety in their structure seems to make success 

possible if not probable. | | ; 7 | 

The number of the Divisions being provisionally accredited, the next part of the analysis is to enquire, by the examination of every character showing affinity, how many of the Perigynous 
and Hypogynous families can be referred, without doubt, to one or other of these Divisions. There then remains I believe very few of them which are at all osculant between the Divisions, and 

these are arranged according to their more strongly marked affinities. | 
It would be difficult however in words to fully describe the mode in which I have arranged the Perigynous and Hypogynous families, or at least the attempt would imply details which do 

; not seem at present called for, and I must refer to the Tables themselves for further explanation ; but the principle is so much the same as that which has led the authors of the Bryologia 
Britannica to a natural arrangement of the genera of Mosses, (Introduction p. 6,) that the same words suffice as a limited explanation of it, substituting Division for “ generic group,” and families 
for “species,” which would make the passage referred to read thus :—“ The natural arrangement combines into one Division all those families which have a stronger mutual resemblance of structure 
in all parts, than to those of any other Diision ; the sum of characters, and not any single character exclusively, being taken into account.” I however believe that where genera occur having 
what has been termed salient characters, and especially also exceptional characters, such as Donatia among Saxifragacee, they often show the position of a family more unequivocally than the 
general characters, which may leave it more or less osculant. Thus the general character of Saxifragacee places them near Rosacee, but this genus and also others appear to me to show that 
the resemblance, however close, is due to analogy only. In taking into account therefore “ the sum of characters,” such genera are frequently considered as the most certain guides to the position 
ofa family. That the mode of the arrangement of the Epigynous Division, Table II., is throughout natural I feel quite confident, and have for some length of time past; and it also appears to 
me as equally certain that the Perigynous and Hypogynous families must be subdivided on the same principles to arrive at the natural system of Exogens; and in the Tables containing these families 
it will be sufficiently obvious that the same principles are throughout adhered to, both in forming the Divisions and arranging the families contained in them. 

Lhe Cryptogamous Families. 

The hypothesis that the apetalous families are apetalous forms of the polypetalous may I believe in an altered form be made applicable to the vascular Cryptogams relatively with the 
apetalous, viz., by comparing them with the unisexual forms of the apetalous. Thus the inflorescence of each of the vascular Cryptogams consists almost exclusively either of the male or female 
inflorescence of some one or more of the apetalous families, as far as regards external appearance, although in reality both sexes are usually included in it. But this perhaps will not be regarded 
as an objection to such a comparison when it is recollected that ovaries frequently become anthers and occasionally bear anther lobes on their styles, and that anthers frequently bear ovules, while 
the original form both of the carpel and anther is retained. In monstrous flowers of Crucifere it is a common occurrence for disunited carpels to be antheriferous on one margin and to bear ovules 
on the other, and in one instance an ovule was produced from the substance of an anther lobe, springing from its rima. | ) | | | 

Of these resemblances, the most prominent is that between Polypodiacee and Cycadee, the fronds of the former being analogous to the scales of the male flower of the latter. Lycopodiacee 
would be probably the male inflorescence of Conifere and Gnetacee, as their female spore-cases do not differ in any external character from the male unless it is in size, and the latter appear identical 
with those of Hqguisetacee, (Carruthers, Geol. Mag. Vol. II, No. xvi., Oct. 1865) ;—Equisettcee would be the male inflorescence of Conifere, i.e., of such genera as Taxus, but as they show so 
much the habit of Ephedra they may have more affinity with Gnetacee as the latter approach so nearly to Conifere;—and Marsileacee would be the female inflorescence of families in which 
the placentation is dorsal, and I believe this comparison might be made even though the capsules of that family consist only of bracts. 

The approach between Polypodiacee and Cycadee is so close as to be well borne out by a minute comparison and makes it very probable that all the higher Cryptogams have a decided relation 
to some apetalous family. The rings or rather compressed, flattened, oval masses of spore-cases of Marattia salicina and attenuata differ from the anther cells of Ceratozamia mexicana only in being 
more numerous, (from six to ten or more instead of from three to five,) and in being adherent to each other laterally, for both the spore-cases and anther cells open internally, z. e. towards the — 
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centre of the ring, by a single fissure extending from the apex to the base, and they agree also in converging as near as possible at their basis so that in Marattia eight or ten spore-cases are 
sometimes attached almost by a point. Dion edule has an abundance of paraphyses at the base of its anther cells which may represent the filamentous bodies occurring among spore-cases ; and 
the interrupted character of the arrangement of the spore-cases on the fronds is fully explained by comparing it with the rings of anther cells in Cycadee. In the female Cycas fertile and sterile 
fronds are produced in alternate succession, just as in some genera of Polypodiacee e. g. Blechnum; Stangeria paradoxa has their forked venation and their usual mode of branching by division of 
the terminal bud instead of axillary budding, occurs in Conifere, a whorl of branches being given off at once. The prothallium may be regarded as a primary embryo-sac bearing minute portions 
of anther lobes (the antheridia ;)*—the male prothallium may be a barren embryo-sac as regards archegonia ? Mr. Salter’s discovery of pollen in the ovules of Passfora (Trans. Linn. Soc. Vol. XXIV 
p- 143,) leads to this conclusion. As thus understood the contents of the anthers (spore-cases) are metamorphosed into ovules (the prothallia) and the antheridia they bear are partial reversions.+ 
The male prothallia of Lycopodiacee and Marsileacee I regard as the same kind of development that takes place in the pollen-of Conifere and as not showing any analogy to those of the Ferns. 

I have placed Lycopodiacee in relation with Gnetacee because of the singular resemblance of the short truncate stem of Isoetes to that of Welwitschia. Hofmeister compares it with Beta 
and Cyclamen both of which are included in Table III.{ Lycopodiacee also approach closely in habit to Crassulacee and Plantaginee, e.g. Plantago pusilla. If Cycade@ are derived from Marattiacee 
becomes it most probable that Conifere are also derived from them through the former, rather than from Lycopodiacee, because it appears impossible that Conifere can be derived from both 
Marattiacee and Lycopodiacee. May not the 3-celled spore-case of Bernhardia be the prototype of the 3-celled anther of Welwitschia ? 

The affinities between the vascular Cryptogams and the hypogynous Exogens are sufficiently clear to be regarded as undoubted ; but the relations between Bri yacee and their allies and 
the epigynous Exogens are not so complete on account of the difference in their fructification ; the difficulty may however I believe be superseded, see p. 13. It has been repeatedly suggested that 
there may be an affinity between Gnetacee and Loranthacee and if so the Epigynous Division, Table II, might be a retrograde branch of the Guetacee, but this would require neither alteration 
in the arrangement of the Tables nor changes in the position of any of the families. (V. Tables I]. and III.) This however appears to me impracticable and I prefer adopting the Muscal 
hypothesis supposing some connecting link may perhaps be wanting. As the theory of two generations or the alternation of generations does not offer a explanation of the nature of the 

structures composing the very variable infloresence of the higher Cryptogams, the usual rules of analogy and homology are our only guides. 

If Lycopodiacee are derived from Bryacee of which they have so much the appearance, might not the near relation between them be explained on the supposition that the former are an 

hermaphrodite form of the latter? The capsules of the former would be the thecz of the latter containing both male and female spores (the calyptra being absent or represented by the stipule 

of Lycopodiacee ?), the fertilization taking place after their dispersion as in the Algacee recently observed (Nat. Hist. Rev.—1865, p. 74 et seq.) ; and the male spores in their development may 

be compared to that of the pollen of Contfere and probably also to the cell-division which takes place in the androspores of Gidogoniwm and Bulbochete (|. c. p. 74). Assuming that Bryacee are, 
through Jungermanniacee, derived from Algacee, Lycopodiacee would be Bryacee returning to their original character as far as regards fertilization taking place after the dispersion of the spores. 

The term polyembrynous refers to the number of embryos or germinating bodies produced by a single archegonium; in the vascular Cryptogams it produces but one, but in Bryacee and 

their allies it produces many, and from the mode in which this is effected they may be regarded as one degree lower in their organization. 

Miscellanea. 

Some of the families now regarded by some botanists as distinct will doubtless be finally included in others, but I am obliged for the present to place them as distinct or as sections of 

others for the purpose of showing the position which from my own analysis I infer Ley, should occupy. 

* The long vitality and continued growth of the prothallium has nearly its parallel in the embryo-sac of Nuphar lutea, which I have seen thickened, completely enclosing the cotyledons, and still in vigourous growth, six weeks after the 

germination of the embryo when it had produced two or three leaves. The albumen was dead, as it was quite softened like pulp, The cells of the cellular tissue of the embryo-sac were large, and had the glistening appearance of the surface 
of a young leaf. How long these sacs would have continued living I do not know, as the plants were ve ed, 

+ Consistently with this view it appears from very recent observations made by M. Duval-Jouve since the above was written (Nat. Hist. Rev.—1 = p. 562,) that archegonia usually one or more occur on the male prothallia of Equisetum, 

but they are not fertile. 

t Currey’s Translation of Hofmeister on the Higher Cryptogamia, p, 372. 
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The families included in the Apetalous and Monopetalous Divisions will be found true to their Appel the seinct being all pene and the latter all monopetalous, but in the 

Polypetalous Division are included some of the apetalous families because their nearest affinities are with one or more of the polypetalous families, and so decidedly so, that they would be out of 

place in the Apetalous Division, as for instance Tetragoniacee and Callitrichacee. This appeared unavoidable consistently with the principal object in the present arrangement, which is to 

place each family with its nearest allies, and then to show how far characters structural and physiological can be made, consistently with the principles of scientific botany, to support such an 

arrangement. | : 

The expression “next the placenta,” made use of in the Tables in reference to the position of the raphe, is equivalent to “ raphe ventral,” an expression referring to the same 

character, both in erect and pendulous ovules, in the ‘Genera Plantarum’ of Bentham and Hooker ;— next the placenta” will perhaps be more readily ries get by those who have not given 

especial attention to the subject. 



ENDOGENS. 

TABLE I, 

a am aware that there is no evidence to show that any near affinity exists between Lemnacee and Ricciacee, further than that the habit of some species of Riccia is so much like that of 
Lemna, that they are stated to have been mistaken for species of that genus by some authors, while species of the latter genus have in fact been described as belonging to the former; and although 
habit is often of little value as a character among phanerogamous plants, it is acknowledged to be of more importance among the cryptogamous. But as the present arrangement includes the placing 
of all the cryptogamous families in relation with the phanerogamous, the Endogens should in all probability be compared to one at least of their lowest forms; and as the Ricciacee have no affinity 
with the apetalous forms of the Exogens, a negative evidence is afforded of their being the cryptogamous form of the Lemnacee. 

An affinity between Marchantiacee (which are scarcely distinct from Ricciacee) and Zosteracee is suggested by Dr. Lindley, who remarks that the pollen of Zosteracee is “in a condition 

that may be well compared to the‘elaters of Marchantia and its allies, and totally different from all that is known in other flowering plants.” (Veg. Kingd. p. 145). But whether this should now be 

regarded as more than an analogy may with some botanists perhaps be a question. A decided resemblance however between Lemnacee and Marchantiacee as regards mode of growth has been pointed 

out by Hofmeister. In Lemna the young shoots proceed from the median line on the under surface of the frond, or at least they are connected with it by distinct bundles of tissue like ribs, which may 

be seen on its under surface; and in Marchantia “a process of cell-multiplication commences in individual cells (usually near the median line) of the under side of perfect shoots, by means of 

which slender, delicate shoots are produced, which soon throw out rootlets, and which, by the decay of their posterior parts, separate from the mother plant and become independent individuals.”* 

It also deserves notice that the translucent involucre of Marchantiacee occurs in Naidee and in Monochoria enclosing two flowers ;—that in Riella} the archegonium is enclosed in a 

veil much like the membranous spathe of Lemna, so that supposing the seed of a Lemna when single to have several embryos (as sometimes occurs in the onion,) and that they were acotyledonous, 

the approach would be very close, especially if the testa were adherent to the carpel;—and that in Marchantia and Rebouilliat the conical head of flowers, the upper half of which is barren, 

is a miniature representative of the spadix of an Arum. And possibly some analogy may be traced between the Endogens and Lichenales in the physiological character of the Bromelacee 
growing freely without any; source of nutrition, except the surrounding atmosphere, and their habit also is not unlike that of Parmelacee, e. g. Tillandsia usneoides, if it is admitted that leaves 

may be compared to foliaceous branches. (V. Obs. On the Natural System, p. 2.) I however regard the Fungales and Lichenales as having no representatives among phanerogamous plants like 

the higher Cryptogams and even the Algales remotely, and have therefore placed them separately at the commencement of the Sections of Cryptogams. 
The habit of Tacea is so much like that of Aristolochiacee as to have led to repeated comparisons (Lindl. Veg. Kingd. p. 149,) and it may also deserve notice that in one species of Maranta 

the same peculiarity occurs as in Valeriana, viz. the fertile carpel and stamen are always lateral in relation to the flower but anterior in relation to the axis of the inflorescence§ ; and also that 

* Currey’s Translation of Hofmeister on the Higher Cryptogamia, p. 108. 
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§ For further explanation of this singular character, V. Ann. Nat Hist. 2nd Ser. Vol. XI. 
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. the adhesion of the stamens to the style in Orchidee has its parallel in Stylidiacee, all which coincidences may tend to bear out the idea that the Endogens and Epigynous Exogens are branches 

of nearly allied subdivisions of the cryptogamous families. (V. Tab. II.) pee 3 . ee ee ; 

With regard to the division of the Class Endogens, proposed in Trans. Linn. Soc. Vol. XXII. p. 409, further observations have given me an increased confidence ze its practicant ity, as aa 

does not appear to be any close connection between the Endorhizal and Exorhizal families as now separated, except that of Juncacee and their allies on the one hand, with Littacee and their a hes 

on the other, and these may by further analysis prove to be sufficiently distinct. The position of Palmacea, and also of Taccacee, then appeared to me to be doubtful, but the subjoined notes will 

I hope leave their affinities no longer a question. | pee } ; 3 : 

With the Endorhizal families, however, are included several in which the germination as far as the primary radicle is concerned is exorhizal, as I then particularly noticed ; but as the | 

endorhizal character is probably one of much importance, it should occupy a prominent position notwithstanding the exceptions.* It deserves notice also, that with oe Endorhizal families 

are naturally included all those in which the bulk of the-embryo consists of an enlarged radicle, as unnatural combinations must follow their separation. Tue: Endorhizal Section is therefore to be 

understood as having reference only to alliances, those alliances containing families the germination of which is endorhizal, or the embryo macropodal being placed together under this head. 

Should, however, these characters prove insufficient for the purpose of effecting a division of the Endogens, yet I believe they may be naturally arranged in two Races, springing respectively from 

Zosteraceeé and their allies and Aracee and their allies, the former of which may be termed as now Endorhizal, on account of its. containing all the families known as being Endorhizal, or as at all 
likely to prove to be so. | : : : 

DESVAUXIACES. 

This family presents the remarkable character of having the single carpel always posterior, the only instance I have met with in the Endogens. It may be regarded as decidedly 
indicating the lowest developed, or at least the most retrogade form of the Endorhizal Section. The single stamen is also posterior, a very rare character, as in all other instances (except in 
Callitriche) in which it has appeared to be posterior, it alternates with the posterior petal, and is therefore not directly posterior. | 

TACCACER. : 

I have now no doubt that this family is nearly allied to the Orchidee, having very recently had an opportunity of observing that Tacca has precisely the embryo of Burmanniacea, it being 
attached by a suspensor like a thread-like funiculus to the thin layer of albumen which intervenes between the cavity in which it lies and the hilum (fig. 1). It therefore agrees with the embryo of 
Dictyostega, as described by Mr. Miers,} and with that of Thismia, although the suspensor in the latter instance is often indistinct. In Tacca the funiculus is firm, it being difficult to detach it 
without injury to the embryo itself. The embryo is a simple ovoid body without any trace of a plumule. These well-marked characters appear to me to remove Taccacee far from Araceae, to 
which they have been compared, and to associate them exclusively with Orchidee and their allies. | oo 

* As far as my observations have extended, the endorhizal germination is peculiar to the Class Endogens, as in those instances referred to as occurring in the Nympheacee it seems probable that secondary radicles only are intended to be described as endorhizal; and in the Crucifere as in the Radish, the exfoliation of the cuticle does not take place till a long time after germination, and is more distinct on the upper half of the cauliculus, but whether extends, or whether it sometimes extends, on to the radicle is a question somewhat difficult to decide, but I believe the answer would be in the affirmative. | : : 

+ J. e. supposing the origin and place of attachment of the funiculus in the latter genus to be the same, and it is not at all likely to differ. 
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HyYpDROCHARIDEZ. 

In Hydrocharis Morsus-rane the greater part of the ovules are attached to the dissepiments, none however to their inner edges; but a considerable part arise from the midribs and wall of 
the ovary, over the surface of which they are irregularly scattered, so that this family as regards placentation suits well as being the epigynous form of Butomacee. In Stratiotes aloides there are no 
ovules on the dissepiments as they arise only at the junction of the wall of the ovary with the dissepiment, so that the placentation may be regarded as really dorsal, as it is in H ydrocharis. The 
ovule is, as described by Prof. Agardh (Theor. Syst. Plant. p. 39), anatropal, ascending with the raphe dorsal, with some few exceptions in which it is more or less lateral, thus posasponding very 
nearly with Butomus. 

PALMACEA. 

_ This family agrees either in structure or habit with so many others, that it. has given rise to the suggestion of very different comparisons, and until very recently I felt an uncertainty as to 
their nearest affinity. While engaged in the inquiry, Mr. Bennett favoured me with an opportunity of examining the specimens of Thrinax in the British Museum, and I now am satisfied that they 
are very near the Aracea, the ovule of Thrinax being very much like that of Dieffenbachia among the latter. It is erect from the base of the ovary and incompletely anatropal, so that the foramen 
appears like a small aperture on its side close to the base. I find also on a further examination of the germination of Arum, that they approach very nearly in the mode of the growth of the | 
cotyledon, the opening for the emission of the plumule being very small and terminating above in a furrow precisely as in Phenix; I have no hesitation in regarding the latter as exorhizal. The 
position of the carpel in Thrinax, and also of the fertile carpel in Phenix and Calamus, is variable, very nearly in the same manner as in Sparganium, nor have I met with any other genera among 
the Endogens which correspond so nearly with Sparganium in this character, and I should therefore regard Palmacee as connecting Typhacee with Liliacee and Aracee. 

MELANTHACEZ. 

In Veratrum album the primary radicle is exorhizal, and in all probability it will prove to be so in the few remaining families included 1 in the Exorhizal Section, the germination of which is 
at present unknown. (V. Trans. Linn. Soc. Vol. XXII, p. 402.) , | 





THE DIVISIONS OF EXOGENS. 

TABLE II, 

THE BALANOPHORAL, OR Epigynous Division. 

That the Epigynous Exogens, or as I have termed them the Balanophoral Division, are really related to the Bryace@, may I believe be assumed, because the involucre (perianth) of 
Jungermanniacee may be regarded as analogous to the involucre so remarkable in the Epigynous families, especially in Chamelauciacea, Calyceracee, and Dipsacee ;—the dense inflorescence of 
some Bryacee (50 archegonia on one stem) may be a near approach to the densely crowded spikes of Balanophoracew; a further comparison is offered in the close resemblance, in appearance 
between the paraphyses of the former and the paraphysiform filaments occurring in the inflorescence of Helosidew and other sections of the latter ;—and it may also be confidently anticipated that 
Bryacee will agree with Balanophoracee in the physiological character of parasitism. (V. Linn. Proc. vol. V. p. 50.) . It appears to me not improbable that the calyptra is a carpel, and, if so, may 
not the theca be a polyembrynous seed, its operculum an embryotega, and its inversion a tendency to become anatropous, as in the Conifere ? And although the theca as thus understood 
represents an ovule, yet as it has internally the structure of an anther as far as regards the production of spores (like the ovules of Passiflora when producing pollen, Trans. Linn. Soc. 
Vol. XXIV., p. 143), the occurrence of a columella in the anther of Mysodendron punctulatum (Flor. Antarct. Vol. II., pl. 104, fig. 5 & 6), may be a very singular coincidence in structure between 

Loranthacee and Bryacee (vy. p. 7,) and offer an unexpected explanation of the origin and nature of the columella, in the latter hitherto obscure or unknown. The seta may be analogous to 

the jointed filament: of Melastomacee, the articulation in the former being generally at its base but not always (Sphagnum), stead of towards the apex; and the peristome to a tuft of scales on 

the apex of the half-superior ovary of Centradenia. 

As far as my observation has extended, the line of separation as it may be termed, between the Epigynous and the other Divisions of the Class Exogens, is quite distinct, so far as that every 

family belongs decidedly to one or other of them. Between their apetalous and monopetalous forms there is no approach which can be regarded as showing a decided affinity, from which it may be 

expected that the approaches between them in their polypetalous departments, although so close, are only analogies. The nearest approaches appear to be in the families Humiriacee and Saxifra- 

gacee; but the first may without doubt be regarded as Styracee with a superior ovary, having no near affinity with any of the Perigynous or Hypogynous families ; and the latter have parietal placentz 

in those genera which most nearly approach Rosacee as Tiarella, although the upper part of the ovary is deeply bifid, and indeed it still appears to me a question whether the approach between Saai- 

fragacee and Rosacee is more than an analogy, because, otherwise, Hydrangeacee would be very near Leguminose.* 

I have already noticed that in the apetalous families of the Epigynous Division the raphe is always dorsal in pendulous anatropal ovules, with the exception of Garryacee where it is 

lateral; and it is also remarkable that in this Division the raphe next the placenta in BO ovules occurs only in highly developed families, and (with the exception of Umbellfere and 

_ Araliace@) only where they approach the Perigynous and Hypogynous. 

* It is difficult to suppose that Savifragacee are in closer affinity with Rosacee than Hydrangeacee are, or even Cunoniacee and Philadelphacee, because the genus Vahlia has a 1-celled ovary consisting of 2 carpels with 2 pendulous 

placentw attached to the apex directly beneath the styles, the placente being covered with small very numerous ovules, the placentation resembling that of Garrya (v. Appendix) and Hydnora. The apetalous forms of the Cornal and Rosal 

Alliances have no affinity with each other. | 
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DICLIDANTHERES. 

In the Kew Herbarium I find Dichkdanthera placed with Styracee to which it is doubtless nearly allied, and it may almost be regarded as a genus of that family with a completely | 

superior ovary, there being no other difference except in the dehiscence of its anthers and the cells of the ovary containing | ovule each, in the latter of which characters it agrees with Humiriacee 

when the ovule is single. In the dehiscence of its anthers it is perhaps nearest to Aptandra, and the ovary (the cells of which communicate above) and ovules agree very closely with those of Humiria. 

It is also very near Lonchostoma. 

HUMIRIACEZ. 

I have no doubt but that Diclidanthera forms a connecting link between Humiriacee and Styrace@, as they may be regarded as scarcely differing, except in the petals and stamens of the 

former being hypogynous; and this comparison is further supported by its being generally admitted that they are very nearly allied to Olacacee which are a polypetalous form of Styracee. In one 

of thie species of Saccoglottis the anther opens by valves laterally, bringing to mind the Hamamelidee and approaching also Diclidanthera. The cells of the ovary are opposite the lobes of the 

calyx, in which I find they agree with Diclidanthera, so that possibly this genus may be regarded as a section of Humiriacee. Their barren stamens are remarkable for being either external or 

internal to the fertile, their narrow terminations in the former case being not unlike those of the external row of barren stamens of Napoleona, which has been compared to Symplocacee. The 

station of this family is therefore decidedly in the Epigynous Division, especially as they do not appear to approach any of the hypogynous families except. Olacacee, in which however the ovary 

is in some instances inferior or partly so, and which from their very near affinity with Santalacee are unavoidably placed in the Epigynous Division. The transverse partition, which separates the 

ovules in Humiria, is most probably the same which takes place imperfectly in Halesia and allied genera, and I believe the ovule is erect in the upper cell and pendulous in the lower as in Halesia. 

~ UMBELLIFERZ&. 

I suggested in the Trans. Linn. Soc. v. XXIL., p. 412, that the single carpel posterior is a character not likely to occur in the Epigynous Division, and on that account regarded Vochysiacea 
as having no affinity with them. But the single carpel in Didiseus ceruleus being always posterior, leaves no doubt that it is a character common to this Division In this plant the ovaries of the 
central flowers of the umbel are dicarpous, but the greater part of those of the intermediate flowers, and all those of the circumference, are reduced to a single carpel without exception posterior. 

GGUNNERACEZ. 

In the flower of Gunnera there seems to be no evidence to decide whether the ovary consists of one or two carpels, the stigmas being two and the ovule pendulous from the apex of the 
cell, but on separating the hardened endocarp, which is quite distinct from the external substance of the pericarp, it is found that it is unequal-sided, and that one side is always more convex, 
protuberant and ridged than the other. In other similar cases, as in Cannabis, this would be the dorsal suture, and if so the raphe is next the placenta; and I also believe that I have seen the 

- ovule attached to the opposite, i.e., the contracted side of the ovary. The remains of the withered stigmas show that they are opposite these two ridges on the opposite sides of the ovary, so that 
of the two carpels, one is abortive being represented only by a stigma. | | | ae 

BALANOPHORACEZ. 

The afiinities of this family have been so satisfactorily explained by Dr. J. D. Hooker (Trans. Linn. Soc. vol. XXII.), that I have only to add that I believe that the compound inflorescence of 
Calyceracee, in those instances where the involucre contains several flowers, may be compared to the compound inflorescence of Balanophoracee (the female inflorescence only) such as that of 
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bane Jungosa (loc. cit.) and that of B. alveolata (Trans. Linn. Soc. vol. XX. tab. 5, figs. 9 & 10), and I have on that account placed them as an apetalous form of that family with which 
they agree in their syngenesious anthers and albuminous seed. The position of the carpel is inserted on the authority of Dr. J. D. Hooker (loc. cit.), and I should have expected from the analogy 
between Cynomorium coccineum and the Onagracee where the stamen is single, that the carpel would in that genus be anterior. An examination of the ovule of Lophophytum* confirmed Dr. J. D. 
Hooker’s inference as to the position of the raphe (loc. cit.), as it has all the appearance of being dorsal in that the funiculus is attached to the upper part of the dorsum of the ovule, which has a 
three-ribbed triangular appearance, one ef the ribs being dorsal and two lateral, it being simply flat and rib-less on that side which is next the placenta, and in these characters it agrees precisely 
with the ovule of Mysodendron. | | 

BRUNONIACEZ.. 

The structure of the genus Brunonia has attracted much attention, but as its affinities remain up to the present time entirely a question, the following notes, which are the result of repeated 
examinations, will I trust, not prove unacceptable :— S | | . | | 

The habit of the species is perhaps most like that of Dipsacee with which they particularly correspond in their dichotomous inflorescence, which may be regarded as a capitate form of that 
occurring in Morina; and in the venation of their corolla, in which they differ from Composite, they approach Dipsacee very nearly, as in the latter family the segments of the corolla have a 
midrib, a part of the branches of which are inflected inwards so as to rejoin it; and in all probability also their affinity with Dipsacee offers the most satisfactory explanation of their superior ovary, 

for in that family we have the ovary quite free from the calyx, except at its apex giving rise to the “flos superus” with “ovarium liberum.” | 

In all other parts of their structure, except the involucral leaves of their flower, in which they may further be compared with Dipsacee, and the indusiate stigma in which they approach so 
closely to Goodentacee that the structures may be regarded as identical, they agree with Composite being more nearly allied to the Tubulifloral than to the other subdivisions. 

1. The involucre and-calyx. Surrounding the calyx are 4 imbricated involucral leaves, to which occasionally a fifth is added, and it may then be analogous to the involucre with five flowers, 
occurring in Valerianacee in genera connecting that family with Dipsacee, t.e., supposing the central flower to become rudimentary and each involucral leaf to contain a flower in its axil. The calyx 

although it is not exactly like the.pappus of Composite, yet differs from it only in the simplicity of its segments, for each of them from base to apex is only a slender hairy fibre, scarcely varying 
in its diameter. | ax | | 

2. The corolla agrees entirely with that of Composite except in the venation of its segments, each of which has a central rib from which proceed | or 2 branches which form a secondary rib 

or vein on each side close to the margin, and unite again with the central rib at the apex. In Composite the central rib is not perceptible, though traces of it may be supposed to exist, and the vessels 

of each segment consist of only 2 marginal veins which proceed upwards from the veins alternate with the segments and unite at its apex. I would not however in the present instance attach 

any importance to the venation of the corolla further than that it may serve to show to which of the allies of Composite, Brunoniacee may be regarded as most nearly approaching in this character, 

because the venation of the corolla in Calyceracee,}+ although its segments have midribs, is very nearly the same as that of Composit@, so that Brunoniacee and the latter may be regarded as 

differing in this character in the same way as Dipsacee (the venation of the corolla of which is before noticed) and Calyceracee. | | 

3. The anthers are so identical with those of the Composite, especially in their remarkable jointed filament, which is otherwise peculiar to that family and Melastomacee, and to which I 

have given careful attention, that from their structure alone a very near affinity would be suggested. | — 

4, The ovary. The ovary of the Composite I believe is now generally regarded as compound, and is proved to be so by the peculiarly marked characters of the ovary of Centaurea Cyanus 

and other species (Ann. Nat. Hist. 2nd Ser. vol. 11, Pl. XV. fig. 13). The ovary in several of the genera has 4 well-marked lines on its parietes, | anterior and | posterior, and 2 lateral, (the anterior 

being the more strongly marked,) so that a question might arise as to whether it consisted of 2 or 4 carpels, but as the stigmas are only 2 it cannot consist of more than 2. In Centaurea the 

anterior and posterior lines always correspond with the 2 lobes of the stigma, and I find on tracing up the 2 lines in the parietes of the ovary of Brunonia australis through the style (in unopened 

flowers where it is short) that they distinctly terminate in the centres of the 2 lobes of the indusium; and the ovary may be further compared with that of Centaurea in showing traces of 2 more lines 

*V. fig. LZ. Weddellii Ann. Nat. Hist. 8rd Ser. vol. 1, Pl. VI. fig. 23. 

+ The segments of the corolla in Calyceracee have both the midrib and the lateral veins, but the lateral veins do not spring from the midrib, as in Brunoniacee and Dipsacee, but pass up the corolla at the commissures of the petals as 

in Com posite. 
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in its parietes* alternate with the other 2. Brunonia however differs from Centaurea in the 2 larger and much more strongly marked lines being sometimes right and left of the axis instead of 

always anterior and posterior, but this variation is also common in the Composite and 1S therefore of no importance; it Is ae accompanied by a corresponding change in the position of the 

stigmas, and is consequently owing to a change in the position of the carpels. 

5, The indusium and stigmas. The only difference between the germen of Brunonia and that of the Composite apart hee the non-adhesion of the calyx is m the indusiate s stigma and in 

the different relation of the lobes of the stigma to the 2 more obvious lines in the parietes of the ovary. I have described the 2 more obvious lines i in the opposite sides of the parietes of the ovary 

(which as in Composite are, I have no doubt, the midribs of the two carpels) as terminating each in the centres of the corresponding lobes of the indusium, whereas the 2 lobes of the stigma are 

alternate with those of the indusium, and consequently alternate these lines instead of opposite as in Composite, which would be an anomaly with difficulty accounted for were it not that in Goodeniacee 
the stigmas are also alternate with the 2 lobes of the indusium. The 2 lobes of the indusium are in Goodeniacee anterior and posterior, corresponding with the 2 carpels which are as regularly 
anterior and posterior, and the lobes of the stigma are consequently alternate with the cornes, i.e., in relation with the placentee instead of ,with the dorsal ribs, and the inference therefore is that 
such is also the structure of Brunonia. | 

6. The ovule and the position of the fertile carpel. The ovule in its relation with the ovary agrees so saneantly with the Composite that in connection with other characters it places beyond 
donbt that the nearest affinity of Brunonia is with that family. I have noticed that the raphe in Composite (loc. cit.) is always next to the anterior rib of the ovary and in relation with the anterior 

_ lobe of the stigma, i.c., when the carpels are anterior and posterior, and I find in Brunonia australis that the raphe is almost always in relation with the anterior of the 2 more strongly marked lines 
in the parietes of the ovary, the exception being as far as calculation has extended only 1 in 28. The conclusion consequently is, that in Brunonia as in Composite, the raphe of the ovule is next 
the dorsal rib of the anterior carpel. Sometimes however the carpels of Brunonia are right and left of the axis or oblique, and then I find the raphe removed so as to correspond as before in its 
relation with 1 of the 2 larger lines. In fact Brunonia agrees so decidedly with the Composite in the structure of its ovary and in the position of the raphe, that I believe it has but a comparatively 
distant affinity with Goodeniacee, as in the latter family the raphe is either lateral, or (when the ovule is single and erect,) next the placenta. : 

In its appearance also the ovule closely resembles that of Composite in having a larger foramen than usual in monopetalous plants, and the ape soon becomes lost in consequence of its 
fibres spreading as they ascend as in some Composite, so that in the upper third of the ovule it is not discernible as a single cord. | 

It now only remains to endeavour to show what would be the position of the carpel supposing the ovary to be reduced to only one, and this can be satisfactorily accomplished provided it 
is taken for granted that the structure of the ovary and the position of the raphe are the same as in Composite, to which I believe no objection whatever exists. The position of the raphe then 
being taken as a guide to that af the fertile carpel, it proves to be either anterior or lateral, occasionally having an oblique direction between these two positions. Of 28 ovaries of Brunonia 
australis in one capitulum of flowers, the fertile carpel was anterior in !2, lateral or obliquely lateral in 15, and posterior in only 1.+ It may therefore in this character differ from Composite } in the 
carpel being occasionally though very rarely posterior, and agree with Dipsacee where in Morina } it is occasionally so, but as rarely as in Brunonia. 

As the ovary superior and the filament having a joint near its apex occur in Melisimacle, that fantily well represents the polypetalous form of Brunoniacee, having the same relation to 
Myrtacee as the latter to Composite. The jointed filament of Melastomacee appears to me identical with that of Composite, and in the inner row of stamens in Heterocentron it is quite as near the 
base of the anther. | . 3 | 

LYTHRACES. 

The affinities of this well-known family have hitherto remained doubtful, but the newly discovered genus Axinandra, Thwaites, I believe, shows that it is very near Melastomacee, of which 
it may possibly prove to be a section. Looking at the flower only, this genus might I believe be referred to the section Memecylee, as it has the peculiar anthers of Memecylon and so ) much SO 

“In the smaller ovaries these 2 lines are not perceptible, and sometimes one is larger than the other so as to give ane ovary at first sight a 3-ribbed appearance. | 
t In the Ann. Nat. Hist. 2nd Ser. Vol. XI. the position of the carpel in Brunonia was described as variable, being often posterior, but that inference was seduced: supposing the raphe to be next the placenta, i.e. oat the carpels being. 

two ;—the signs in the diagram therefore which is there inserted require only reversing to show the true position. The diagram gives a correct view of the dichotomous mode of the branching of the inflorescence. 
peers: is the only genus in Dipsacee in which I have observed any carpels posterior, or rather lateral and internal, which I regard as equivalent to posterior, (V. Ann. Nat. Hist, 2nd Ser. Vol. XI.) and this occurs so rarely, perhaps in 1 of 40 or 50 flowers, that it does not seem to require that Dipsacee should be on that account removed from their natural station, even if the carpel were not always anterior in other genera. 
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that they could with difficulty b be distinguished except that those of the latter have a small gland near the apex ;—the very short filaments of Axinandra depressed so as to be horizontal, and the 
singular thickened connective with small anther lobes on its under surface, are very nearly identical with those of Memecylon, if indeed they are distinguishable ;—and the calyx and corolla are 
very nearly alike, except that the lobes of the calyx in AZemecylon are slightly imbricated, while those of A.xinandra are valvate, those of the former however being thickened and closing over the 
petals in estivation much like those of the latter. 

But the winged seed of Aximandra is so precisely that of a Duabanga that I believe it is correctly referred to Lythracee. The embryo is straight, and the cotyledons have their edges in 
apposition with the raphe, but in Memecylon the flat surfaces of the cotyledons are in apposition with the raphe,* which is probably a difference of the same kind as the cotyledons accumbent and 
incumbent in the Crucifer@, as the raphe is always in the same line as the curvature of an embryo. ‘This difference in the position of the cotyledons I believe to be the only distinction which 
deserves notice as separating Lythracee from Melastomacee. 

There are also some other approaches between Lythracee and Melastomacee which are very close, as that of Chetogastra tiirichiea, which has the dichotomous inflorescence of Cuphea with 
a sessile flower in each fork ;—that of Microlicia cuspidifolia in which the ovary, which is of an elongated oval form, is quite superior, being attached to the calyx only by its flat base ;—and on the 
other hand that of Physocalymna among Lythracee has a free central placenta with numerous ovules, the ovary consisting of three carpels, traces of the dissepiments being seen on the inner 
surface, showing an analogy with Spathandra and some species of Memecylon as far as a 1-celled compound ovary is concerned. 

_Lythracee also approach Myrtacee, the genus Sonneratia having been referred to the latter family, but I find it is so near Duabanga among the former that unless it is in the embryo, 

which in all probability is the same, they differ only in the fruit of Sonneratia being in some degree succulent, the ovary of Duabanga molluccana being more inferior than that of any species of 

Sonneratia | have seen. The valvate calyx and other parts of the flower are stikingly alike, as also the remarkably vascular wood. The calyx in Myrtacee when fully developed is much imbricated. 

The ovary of Pleurophora has the appearance of being 1-celled, and if so the carpel would be always posterior, i.e., supposing it to consist of a single carpel, but having repeatedly 

examined it I have no doubt it consists of 2 carpels and is always 2-celled, the 2 cells communicating above so much as sometimes to make it appear l-celled. The anterior cell I have never found 

to contain more than | ovule, but the posterior cell usually contains from 3 or 4 to 8. The anterior cell is much shorter, and the single ovule arising immediately below the edge of the dissepiment 

where the 2 cells communicate, it is uncertain to which it belongs, but the raphe next the placenta always shows that the anterior cell contains 1 ovule. Although I have never found the anterior 

cell empty, I have occasionally found the ovary with the two cells much less unequal than usual, and only 1 ovule in each. 

V OCHYSIACE. 

The irregularity of the flower of Erisma is the same as that of Cuphea, and the only distinction between this family and Lythracee is that the calyx is imbricate, the presence of stipules not 

being without exception, as in Salvertia they are wanting. A tendency to an irregular flower occurs also in Melastomacee, so that it is probable that Lythracee and this family are two sections of 

Melastomacee, but they should be kept distinct if they can, as in all other cases where the genera are numerous and for the most part different in appearance. Among other agreements between 

this family-and Lythrace@ are the large wooded fruits, occasionally verticillate leaves, quadrangular stems and a close resemblance in the wood, that of Qualea grandiflora agreeing with that of 

Sonneratia, Duabanga and other genera of Lythracee in having a rather large but dense pi, very numerous distinct medullary rays, and vessels rather large (much lar ree than in Myrtacee) and 

often in pairs. 7 : 

CUCURBITACE. 

The structure and affinities of this family are so well known that I have only to add that in Sicyos angulata the raphe is dorsal, or possibly lateral, but not next the Blac ears which may be 

regarded a: as an approach to ONG ee and Myrtacee, and as in some degree PA MGH US them from the hypogynous families with which they have been compared.+ 

* For a further notice of the embryo of Memecylon see remarks on Combretacee, Table IV. 

+ For a comparison between the anthers and those of Colwmelliacee see Ann. Nat. Hist. 3rd Ser, Vol. J. p. 109. 
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HoOMALIACEZ. 

This family has been considered as osculant between Loasacee and Passifloracee, but to me they appear scarcely distinct from Loasacee, agreeing with them in habit and in all the parts of the 

flower, the same similarity between the sepals and the petals occurring in both families. In Loasacee the stamens, when the same in number with the petals, are alternate with them, occupying the 

same position as the glands in Homaliacee;—these stamens are sometimes developed as an inner and smaller row of petals which are truncate at the apex, which may be regarded as intermediate between 

a stamen and the flattened sometimes slightly pedicellate gland of Homaliacee, as the latter represents in all probability but one stamen, because in pentandous species, having 5 sepals and 5 petals, 

these glands are as large as usual.* Loasacee are undoubtedly in very near affinity with Cucurbitacee for even the anther cells become elongated as if approaching the long sinuous anthers of that 

family, and they may perhaps differ more in the position of the raphe than in any other character. The half anther of Oucurbitacee may be regarded as the first of a series of changes 

terminating in the formation of the glands of Homaliacee. If then Homaliacee differ from Loasacee only in their more completely abortive stamens, they cannot well be regarded as very near 

Passifloracee, but are the nearest analogue of that family in the Epigynous Division, near which they take their place in Table VII. 

CACTACEE & ARISTOLOCHIACEZ. 

The position of the genus Rides I believe to be between Escalloniee with which it agrees in habit and Cactacee, and although it is nearer the former, yet it very closely resembles the latter 
in the fruit, that of an Opuntia, e.g. the Palermo Prickly Pear having a seed with a succulent testa like that of R. Grossularia+, from which it is evident that Cactacee@ are very nearly allied 
to the Epigynous Division, which is doubted by some botanists who compare them with Mesembryanthemee. The seed of this Opuntia has a small quantity of albumen, so that it differs only in 
the curved embryo, which however is in other genera of Cactacee straight. R. Grossularia has a singular thick fungous lobulated raphe much like that of Asarum EE ote which may 
lend some support to the position of Aristolochiacee as an apetalous form of the Epigynous Division. | 

* I met with an instance in which one of the glands had on its aartats the appearance of two imperfect anther cells, from which I should suppose that the gland itself is the thickened connective occurring in Homaliacee. 

+t The only other instance in which I have observed this character in a remarkable degree is in Punica. 
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THE CHLORANTHAL, OR COoROLLINE SCALE DrvIsiIon. 

The very close affinity of all the families here associated will not I believe be doubted, with the exception of the Labiate and their allies, but these appear so distinctly to have the 
Crassulacee, Callitrichacee, and Batidee, as their polypetalous forms, that the evidence of their true station being in this Division seems to be conclusive, and in fact I do not at present doubt it. 
The affinity between the Getacee and Chloranthacee is stated by Mr. Bennett to be undoubted, and that between the latter and Polygonacee is even more marked, (Ann. Nat. Hist. 3rd Ser. vol. 1. 
p. 106,) and Piperacee also show a close approximation to Chenopodiacee, which may be regarded as substantiating the affinity of Chloranthacee to Polygonacee. See also p. 6 & 7. 

As physiological characters are of some weight, where doubt exists it may deserve notice that Crassulacee well represent Welwitschia, by growing in the most arid deserts; and an 
undescribed Selaginaceous plant from South Africa, collected by Dr. Wallich, has very closely the habit of Crassulacee.* The monadelphous stamens of Welwitschia may be compared to those of 
Polygonacee, especially to the monadelphous cup of Coccoloba, and also to those of Chloranthus, and it also agrees with the latter in the larger stamens being anterior. 

| So large a family as Polygonacee might be expected to have their representatives in the Polypetalous Division, and although they have not been compared with Tamaricacee, yet I believe 
that family to be their more immediate polypetalous form. They agree in habit, in their partially monadelphous stamens, and in their tricarpous ovary, the carpels being united by their margins, 
not otherwise materially differing except in their ovules. Their wood also is much alike, having strongly marked medullary rays. 

It is remarkable that in this Division are included nearly all the instances of wood in which there are no medullary rays, and also those in which de are so imperfect as to be reduced to minute 
vertical cords of cellular tissue scattered irregularly through the wood, viz. Piperacee, Chenopodiacee, Amaranthacee, and Nyctaginee, described by Dr. Schleiden ; Crassulacee, by M. Brogniart ; 
and more recently Caryophyllacee and Plumbaginee, by Prof. Oliver (Trans. Linn. Soc. vol. XXII., p. 289). To these may now be added Frankeniacee,~ Mesembryanthemee,} Scleranthacee,§ 
and perhaps Jilecebracee, || but in the latter instance a part of the genera will probably have them distinctly marked, except in the first two or three annual rings forming the centre of the stem. 

On this account this Division might be not inappropriately named from its variable wood, as Myrsinacee, Primulacee, and Portulacee (the two latter in some instances only), are the only 

families included in the Scleranthal Subdivision I have examined, which have wood marked in an ordinary degree with medullary rays; but, for the sake of uniformity, it appeared preferable to 

name it in allusion to one of the most obvious characters of the flowers. | | | 

This Division is very remarkable for the presence of barren stamens in the form of scales adhering to the petals, as in Caryophyllacew, Frankeniacee, Primulacee, Myrsinacee, Reaumuriacee; 

Boraginee, and Hydrophyllacee, to which may, perhaps, be added Crassulacee@, as the stamens of some genera alternately adhere to the petals in precisely the same way as the scales in 

Caryophyllacee andFrankeniacee. Apart from the peculiarities of the wood, these corolline scales are perhaps its most remarkable general character, as they extend into the monopetalous de- 

partment, Boraginee, and Hydrophyllacee closely corresponding in their scales with Caryophyllacee, and being as far as I have observed the only monopetalous families that do so. 

* T should not suppose it is a distinct genus, as it is very near Selago. 

+ I have examined the stems of several species of Frankenia having wood with from 38 to 7 rings, ons in all the wood is uninterrupted, except by vessels and perhaps traces of cellular tissue between the rings ;——also one of Beatsonia 

portulacefolia + of an inch in diameter, having 3 or 4 or perhaps more rays as they are very indistinct. 

t In the stem of a Mesembryanthemum having 7 or 8 rings of wood, the most external are as deficient of medullary rays as the most internal; the wood has very rarely slight traces of cellular tissue which are probably detached portions as 

it were of medullary rays ;—in two other stems one having 2 rings of wood and the other 8, nothing like a medullary ray was perceptible. 

§ Scleranthus marginatus, Guss. the stem having 3 or 4 rings of wood. 

|| The stem of Paronychia Jamesii, Torr. et Gr. having 3 rings of wood, is much like that of a Frankenia. 
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FRANKENIACEE. 

With those botanists who regard this family as in nearest affinity with Caryophyllacee I entirely concur. The leaves are opposite in pairs; each flower has 2 bracts at its base, not more, ns 

others being only pairs of opposite leaves; their calyx, corolla with scales, and stamens agree very closely with Caryophyllacee ; and their marginal placentation occurs in monstrous specimens ot 

Saponaria officinalis (Linn. Proc. vol. 1. p. 159). The embryo of Caryophyllacee although generally, is not always curved, so that the seeds nearly agree, the tubercle at the chalazal end being 

perhaps analogous to that of Reaumuriacee. | | 3 | , | 

REAUMURIACEZ. ;: 

The affinities of this family are it is generally admitted with T’amaricacee and Ficoidee on the one hand, and Hypericacee on the other, but it being desirable to decide if possible to which of 

these widely different. families they approach the nearest, I have minutely examined the genera for that purpose, and to me it appears that they are so near Tamaricacee that they must be stationed 

as conterminous with them.* Except in the presence of albumen they scarcely differ from them, having the same placentation and also dehiscence, i.e. through the midribs of the carpels. 

And I also believe that they approach very nearly to Caryophyllacee and their allies, of which they have the remarkable and singular scales adhering in pairs to each petal; and the ovules of » 

Eichwaldia have long funiculi (nearly as long as the ovule itself), bringing to mind those of Mesembryanthemum and Batis. : | 
The characters in which they correspond with Hypericacee are :—1, dotted leaves; 2, unequal-sided petals; and 3, polyadelphous stamens. 1. The glandular dots (or rather appearances, 

for they are not well defined,) on the petals and leaves are not resinous, as they entirely disappear from petals and almost from the leaves, by being placed in boiling water, which is not the case 

with those of Hypericacee ; but supposing they did resemble those of that family, it would still be a character of doubtful value, because in Avgiceras, among Myrsinacee, the leaves and sepals have 

dark-coloured dots like those of an Hypericum, and they are not destroyed by infusion. I have also observed in Crassulacee dots of a very dark colour and irregular form, (but more numerous and 
better defined than those of Reaumuria,) imbedded in the tissues of the leaf.+ 2. The unequal-sided petals are doubtless the same or nearly so as those of Hypericacee, but this character Is 

indeterminate in the same way as the glandular dots, because the sepals of Aigiceras are quite as unequal-sided as the petals of any of the genera of that family.§ I have also observed this character 

very well marked in the hypogynous scales occurring in Crassulacee, besides which it is common to Apocynacee, a family having no affinity with either of these. As the families in Tables HI. & IV. 
are now arranged, Reaumuriacee show the same kind of analogy to Hypericacee as Myrsinacee to Sapotacee. 3. The polyadelphous stamens of Reawmuria are to some extent like those of 

fypericum ; the greater part of them are, however, entirely distinct, and the bundles are 5, being equal in number and opposite to the petals, each consisting of 4 or 5, or occasionally 6 stamens 
united below but distinct above. | 3 | 

The wood of the Reaumuriacee has remarkable peculiarities, which I believe assist in explaining their affinities. In the wood of Reawmuria hypericoides there are no medullary rays in the 
first two rings, so that so far it is like that of Frankeniacee, and it also agrees with that of Frankenia levis, in having a reddish-coloured tissue between the rings of wood, which are otherwise of a pale 
lemon colour ;—but in the external rings of its wood the medullary rays are distinctly marked, and in this difference between the central and external rings of wood it agrees with Polycarpea 
Teneriffe, Lam. among Iilecebracee. Eichwaldia and Hololachna differ from Reaumuria in all the rings of their wood, having well-marked medullary rays, in which they agree with Tamaricacee. 
The structure of the wood is therefore intermediate between Frankeniacee and Illecebracee on the one hand and Tamaricacee on the other. The wood of Hypericum is of a very different character, 
being very compact, with numerous small medullary rays like many ordinary dense woods. 

* This notice of Reaumuriacee was written before the appearance of the ‘Genera Plantarum’ of Bentham and Hooker, but is allowed to remain because I am not aware that the structure of the wood and the character of the polyadelphous 
stamens have hitherto been described. | | | 

{ The glandular appeafances in the petals and in the leaves of Reaumuriacee are very minute and irregular in form, and are only opacities in the tissues, and appear to me decidedly more like those of Crassulacee than those of Hypericacee. 
§ Whether this character is common to all the species of Zgiceras I do not know, but I never saw petals so unequal-sided as the sepals of the species I examined. 
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CRASSULACES. 

It appears not improbable that the broad scales opposite the lobes of the pale in Boraginee are barren stamens, the filaments of which, if they were fertile, would be broader than those of 
the fertile which are alternate with the lobes of the corolla ;—this really does occur in Echeveria among Crassulacee, where the stamens, which are alternate with the petals, have the usual narrow 
filaments, and those opposite them have their filaments in the lower half as broad as the petals to which they are adherent nearly as high as the lower half of the petals.* This dilated filament 
has a lateral process on each side near the middle, and may therefore be regarded as the prototype of the scale, sometimes bifid, of the corolla in Boraginee. I regard Tetradiclis as near Crassulacee, 
because it is an annual like some species of the British genera, is described as succulent, has a somewhat gyrate inflorescence, and a seed very closely resembling that of Penthorum, which has also 
a flattened ovary and projecting placenta. Are not the long arms of the placenta a tendency to the same kind of displacement which Payer has shown to take place in Mesembryanthemum 2. 
See also Callitrichaceee. Tillea, a part of the species of which are aquatic, forms a very close approach to Elatine except in its apocarpous ovary, but in other genera the ovary is partially syncarpous. 

CALLITRICHACEE & BATIDEZ. 

The species of Callitriche are small herbaceous plants, which are perhaps terrestrial rather than aquatic, as they grow more luxuriantly and produce much more seed out of the water on the 

margins of rivers and ponds, than when they grow immersed, and they will grow with their usual vigour and fruit abundantly in a flower-pot. In habit they resemble Portulacee and Caryophyllacee, 

C. verna when growing out of water, being much like Monita fontana, and C. pecuneucgis when growing on banks becomes tufted, much like a Sagina or Se id and in the venation of their leaves 

they also agree with Caryophyllacee (fig. 6). 

They further agree with Caryophyllacee, and with the nearly allied Tetragoniacee in the surface of their stems erect when the plant grows out of the water), having a crystalline 
appearance, which is owing to its being covered with crystalline glands (fig. 8). These have been very accurately described by Dr. E. Lankester (Linn. Proc., Vol. IL., p. 94), and require no further 
notice, and are in all probability as he suggests, analogous to hairs. In Tetragoniacee, as in Callitriche, they occur thickly on the young branches, and more sparingly or scarcely at all on the 
leaves, and I have no doubt about their identity, those of Tetragoniacee differing in being globular, so that they have not the stellate appearance of those of Callitriche. 

In C. verna there is a decided tendency in the flowers to become polygamous, as the stamen and ovary in the hermaphrodite flowers are-neither of them smaller than usual. The stamen in 
the hermaphrodite flower is remarkable for being posterior without any inclination to either side, a very rare occurrence; and it is precisely hypogynous, the filament being attached partly to the 
receptacle, and in a slight degree to the base of the short stalk which supports the ovary (figs. 6 & 7). It might be supposed that these hermaphrodite flowers were only apparently so and in 
reality consisted of male and female flowers produced in the same axil ; but if this were the case there would in every probability be in some instances more than two bracts, but I have never seen 
any trace of a third bract, and there appears no difference in the bracts as seen in the figure. When axils are 2-flowered they stand side by side, never as far as I have seen one directly before the 

other and in every instance precisely so without variation. In Mippuris the stamen is anterior. The anther has been described as having but 1 cell, but in C. pedunculata it is 2-celled nearly up 

to the period of maturity, so that the pollen can be removed from one of the cells and the firm intervening membrane distinctly seen (fig. 9). In its dehiscence, the anther of C. verna cloey 

resembles that of Campylostachys abbreviata presenting a semilunar 1-celled appearance, as if the cells had become confluent, and this is equally remarkable in one species of Stilbe. 

The ovary is, as described by Mr. Babington, dicarpous, the dorsal suture of each carpel projecting inwards and uniting with the placenta, so as to make it 2-celled. The ovule is amphitropal, 

the raphe not being more than half its length, and what is remarkable it scarcely increases in length as the seed ripens, so that in the matured seed it is scarcely more than a fourth of the length of 

the seed itself; and another peculiarity is, that the nucleus incompletely distends the tunic of the ovule on the inner side next the placenta, and in the ripened seed a membranous portion of the 

tunic is left in that situation, like a portion of a wing (figs. 10, 11, 12 & 13). The radicle is distant from the hilum by nearly half the length of the seed and not pointed directly to the 

micropyle (fig. 14), so that together with the shortness of the raphe, the seed differs considerably from that of the Euphorbiacee with which Callitriche has been compared. The embryo is 

nearly as long as the albumen and almost half its diameter, and the cotyledons are about one-third of the length of the embryo itself (fig. 14), so that in these characters it does not differ much 

from Elatinacee and Crassulacee, Tetradiclis having a small quantity of albumen. And, another circumstance in which Callitriche agrees with Elatinacee is, that the achenium or half carpel 

* Described from a species in flower at Kew Gardens. 
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when growing separately, so that it can take its natural form, becomes curved in the same manner as the seeds of Hlatine. This curvature, as in other similar cases, is owing, there appears no 

reason to doubt, to the curvature of the seed, not of its carpellary. covering. re as | ; 

From the habits of the species when they become terrestrial, it might be anticipated that the affinities of the genus would be those already suggested, especially if amongst such affinities 

genera occurred with 2-celled carpels, and this division of the cell takes place in Batidee (Trans. Linn. Soc. vol. XXII. p. 412), and also in Tetradiclis* among Crassulacee, of which perhaps 
Elatinacee and Callitrichacee may be regarded as reduced forms. Tetradiclis differs, however, in the raphe being lateral, at least it is so in the lateral enclosed ovules in which I believe its position 

can be better relied on than in the intermediate ovules. In Cadlitriche there is a tendency in the half of each cell to adhere more firmly to the half cell of the other carpel than to that of its own, 
and this also takes place in Tetradiclis, the halves of opposite carpels remaining firmly adherent after dehiscence. | Sy | oo. 

It is therefore near the Elatinacee that I would station this genus, and it does not appear to nearly approach any other family, except the Boraginee, with which it agrees in the structure of 
its ovary, ovule, and seed, as noticed in the Trans. Linn. Soc. vol. XXII. p. 412. In this point of view it connects Elatinacee with Boraginee, which are also allied to each other through 

Crassulacee, which I have endeavoured to explain elsewhere. . pe | 3 

Batis is so near Verbenacee that the spikes of fruit and seed are identical except in the position of the two carpels (I. c. p. 412). 

PODOSTEMONES. — 

Castelnavia may be compared to Cadlitriche in its two stamens being posterior (v. Callitrichaceze), and also shows a close resemblance to that genus and Tetragonia, in the surface of the stem 

being covered with glands, which in the dried plant have a flattened appearance, and if examined in the fresh plant they would, it might be expected, prove identical with them. In the number of 
their sepals, from three to eight, and of their stamens; in the carpels being, in some genera, united by their margins; and in the hardened texture of the capsules of some genera I believe they 
approach Polygonacee. The numerous ovules occurring in Saurureze compared with the single one of Chloranthacez, may assist in accounting for the difference in these characters between 
Podostemonee and Polygonacee. | ie | : | | | | 

Dr. Lindley’s suggestion that they are near Plantaginee is I believe quite correct, and it appears beyond doubt that the true station of this remarkable family is in this Division. One of their 
differences consists in the compound foliage, but as in Plantago Coronopus the leaves are sometimes doubly pinnatifid, this character may to some extent be accounted for. 

PHYTOLACCACE.Z. 

This family is generally considered either as a part of, or a near ally of the apetalous families allied to Caryophyllacee, especially of Nyctaginee, which they approach in habit, but to this" 
alliance there appears to me to be two objections, viz., the ovary of these families is syncarpous, with a free central placenta where any is formed, except in Molluginee, but that of Phytolaccacee 
is always apocarpous; and the embryo of Segwiera is large and foliaceous with the cotyledons contorted laterally, much like that of Petiveria.} The wood of Seguiera has medullary rays 
showing a resemblance to Polygonacee, between which and Orassulacee appears to me to be their position. 

CHLORANTHACEZ. 

The near affinity that exists between this family and Polygonacez on the one hand and Gnetacez on the other, I have endeavoured to explain in the Ann. Nat. Hist. Ser. 3, Vol. 1, p. 106; 
and more recently the genus Welwitschia has been added to Gnetacee, the monadelphous stamens of which may be regarded as a further approach between Ginetacee and these families; they are 

L 

also somewhat unilateral, the anterior stamens being longer, in which they agree with Chloranthus. 

* T have no doubt that the division of the cell into compartments in Tetradiclis is of the same nature as that of Boraginee and Calhtriche. In a very early stage the ovary of Callitriche is round or very obscurely quadrangular, having no appearance of division. In Tetradielis a few ovules intervene between the inflected dissepiments, by protruding as it were between them. : 

+ In Gallesia Gorazema the cotyledons do not fold over each other, in Petiveria alliacea very slightly so; the former has a small quantity of albumen the cotyledons curving round it. 
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THE CERATOPHYLLINAL OR DorsaL PLACENTATION DIVISION. 

That the families here brought together are all very naturally conterminous with each other will probably not be doubted (with the exception of Gentianacee), but whether taken as a whole, 
they constitute a distinct Division of the Exogens, or are a retrograde branch of the Platano-Proteal Division, Table VI., may perhaps admit of further arguments ;—to combine them, however, 
with Table VI. or with Table V., to which they are also closely allied, would bring together a mass of families much too large to form one Division. 

The most remarkable character in this Division is, that the placentation is in a part of the families, dorsal, viz. in Ceratophyllacee, Hydropeltidee, Nympheacee, Gentianacee, 
Lardizabalee, Anonacee, and Combretacee ;.and in it are probably included all the exogenous families where the placentation is really dorsal,\as in Mesembryanthemum Payer has shown that the 
branches of the placenta are displaced and adhere to the dorsal ribs of the ovary, and this may be the case in Orobanchacee, v. Appendix. This being admitted, these families so far may be regarded 
as having a peculiar relation to each other, and it may be deserving of notice, that the five exogenous families having ruminated albumen, Myristicacee, Anonacee, Menispermacee, Ebenacee, and 
Dipterocarpee, also have their natural stations in this Division. And I would further suggest, that the contortuplicated condition of the cotyledons of Dryobalanops, Dipterocarpus, and Doona, 
may be analogous to ruminated albumen, especially if the testa is induplicate, and if so it would assist in proving the true station of Ancistrocladus to be with Dipterocarpee. From the descriptions 
of the seeds of these genera, the contortuplicated character of the cotyledons would appear to be almost, if not quite, identical in the mode of its formation with that of the ruminated albumen of 

the common nutmeg. The albumen of the nutmeg consists of 8 or 10 rather irregular longitudinal plates extending from the base to the apex of the seed, which are again repeatedly subdivided 
_ near the surface, and it is these smaller fissures which give the transverse section a perforated appearance. The plates form one continuous mass in the centre in the same way as the convolutions 
of the embryo of the walnut all unite in the cauliculus, so that no portion of it can be separated without a fracture. Its testa consists of two coats, or at least of two quite distinct layers, which are 

readily separable, and of these the external completely envelopes the albumen, sending down no processes between its plates, but the internal does so, and the infolded portions extend almost to 

the base of the laminz of the albumen, ze., nearly to the centre of the seed, although they do not extend into the smaller fissures. This suggests that contortuplicated, cerebriform, or laminated, 

would be a better term for such an albumen than ruminated, which probably refers to the specks seen in a transverse section, but these are only the terminations of the more superficial fissures. 

If the attachment of the spore cases in the globular involucre of Pilularia can be compared to dorsal placentation, which may be admissable, because it shows an unusual tendency to growth 

from the mid-rib, there may prove to be a very close approach between it and Ceratophyllum, and on this account I have placed Marsileacee as the cryptogamous form of this Division.* An 

analogy may also exist between Marsileacee and a part of the families here included, in the circinate vernation of the leaves, as in Nepenthacee and Droseracee. Ophioglossum pedunculatum and 

Pyrola uniflora die when they flower, and are reproduced by root-buds of adventitious roots (Currey’s Transl. Hofm. p. 315), which perhaps may lend some support to the opinion that Ophioglos- 

sace@ are the basis of this Division. 

In Ceratophyllum the carpel is always posterior,} from which it ouk appear that it is a retrograde form of some genus or a family, perhaps now extinct, in which the carpel is always 

anterior—; in the position of the carpel it is an exception as regards the primitive forms of the Divisions. 
The Erical and Ternstroemial Subdivisions may not be sufficiently distinct, M. Planchon having pointed out an approach of Ternstremiacee to Ericacee. 

* May there not be a connection between the compound anthers of Lauracee (the anther with four or six valves) and the compound male inflorescence of Marsileacee?. In monstrous flowers of Matthiola incana I have met with ovaries in 
which the carpels were not united, and had become antheriferous on their margins (or one margin was antheriferous and the other bore ovules), but instead of bearing one anther lobe the polleniferous mass was divided into several distinct 

portions of various sizes. Is not this in some degree analogous to the male inflorescence of Salvinia ? 

+ Those families in which the carpel is always posterior are, I believe, always retrograde forms of others in which it is always anterior. 
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COMBRETACE. 

This family differs so much from Myrtacee and their allies, that if retained in the Epigynous Division they would show anomalies in structure which, I believe, could not be accounted for. 

On the other hand they are very distinctly connected with Lawracee through Jiligeracee, by the genus Hernandia afterwards noticed; and the wood of some species of Combretacee is referred to by : 

Prof. Oliver as presenting that kind of irregular structure which occurs in Malpighiacee and Bauhinia, viz., of being partitioned into numerous vascular masses by intruded plates of cellular 

tissue. (Trans. Linn. Soc. vol. XXII. p. 290.) | They differ from Myrtacee in their winged fruit, the wings being produced by the tube of the calyx in the same way as those of Margyricarpus 

among Sanguisorbacee, not by the ovary, as in Begoniacee and Umbellifere ;—in their style, which is furrowed like that of Amygdalee, and in some instances of Lauracee, wen: does hot 

occur in Myrtacee, although the ovary may be reduced to a single carpel;—in their fruit, which is occasionally umbilicate, a character which occurs in Lauracee ;—and in the position of the 

carpel which is irregular, as in I/geracee. Jn their placentation, also, they differ from the epigynous families. In Combretum (R. Spruce, No. 1523*), the ovules are 10 or 12, in part pendulous 

from the apex of the ovary, but the greater part of them are attached to the sides, suspended in aring round the apex. Supposing the ovules attached round the orifice of an inverted funnel 

would give a correct idea of their placentation. The style is quite pervious in its lower half, and the canal opens into the centre of the ring in which the ovules are attached, so that the placentation 

of nearly all of them must consequently be regarded as dorsal. The uppermost ovules are attached so close to the stigmatic canal, that their funiculi extend into it. Where. the ovules 
are two, they are attached to opposite sides (or nearly so) of the apex of the ovary and stigmatic canal, and the raphe in most instances is dorsal, so that the raphes of the two ovules are 
sometimes in apposition with each other, but the funiculi being long it is sometimes possibly from twisting lateral, or more rarely next the wall of the ovary ; but whether the placentation in these 
instances is dorsal remains a question, as the ovary may be dicarpous. In the Combretum above referred to, the raphe in most of the ovules is also dorsal. The position of the carpel is inferred 
from the furrow in the style, which is occasionally deepened into a fissure, not from the placentation. ) , 

In their spirally convolute cotyledons they have been referred to as agreeing with the § Memecylee in Melastomacee, but the convolution of the cotyledons of Memecylon is of a very different 
character. In Memecylon the embryo is curved in the direction of the flat surfaces of the cotyledons from apex to base, like those of Lepidium and Heliophila, and the cotyledons are curved 
probably to a less extent than those of the latter genus, being simply incumbent in their relation to the radicle, and not in any degree spirally convolute. The embryo is curved in the same way in 
other genera of Melastomacee, but to a less extent, the curvature in the cotyledons being from apex to base, whereas in Combretacee and Calycanthacee it is from side to side;—in Granatee 
and Vochysiacee, however, it is also from side to side, so that this character throws no light on affinities in the present instance. The peculiarity of the adhesion of the style to the long tube of the. 
calyx, with which it is confluent for more than three-fourths of its extent, occurring in the genus Quisqualis, I regard asanalogous to the adhesion of the ovary to one side of the tubular calyx in 
Chrysobalanee, and in Bauhinia and Jonesia, among Leguminose, and as therefore tending to show that Combretacee do not belong to the Epigynous Division. In Jonesia the tube of the calyx is 
much elongated, the stamens arise from its orifice and the stipes of the ovary adheres to the tube up to the orifice.+ | | | 

The 6-furrowed embryo of Sparattanthelium and the 3-furrowed cotyledons of Hernandia may show an analogy to the 8 or 10 plates of the albumen of the nutmeg (v. p. 23), and admitting 
the very near affinity of Idligeracee to Combretacee, this would supply another argument for placing the latter with the perigynous and hypogynous families. : | 

ILLIGERACEZ. 

This family, originally described by Dr. Blume, was subsequently admitted into systematic arrangements as distinct from Lauracee, but the genera have more recently become regarded as 
only apetalous forms of Combretacee. The genus Hernandia agrees in all important characters with Téigera and Gyrocarpus, and I would refer it, and without doubt, to the Illegeree of Blume, as 
constituting with them and Sparattanthelium Mart.t a very distinct section of Combretacee or a distinct family intermediate between them and Lauracee. It is the generally received opinion that 

* Coll. R. Spruce, Maio, 1851. Ad oram meridionalem Rio Negro, &e. 
+ In Chrysobalanee and Bauhinia the adhesion is to the anterior side of the tube, but in Jonesia I believe it to be posterior. 

7 This genus is very near Gyrocarpus, but besides the stamens being alternate the lobes of the calyx, it differs in the embryo being deeply plaited in addition to being convolute, which gives it the appearance of being 6-lobed like that of Hernandia ; and, as far as I have seen the species, it differs also in the fruit being wingless, the segments of the calyx not enlarging. A part of the species are described in the Botanische Zeitung, 1841, vol. IL., p. 40. 
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Hernandia belongs to the apetalous series of families, and Sparattanthelium has the stamens alternate with the sepals (which are not biseriate when only four,) being of the same number, and is therefore, 
when the sepals are only four, in the strictest sense apetalous ; this however may serve to indicate that when two whorls are present as in the former genus the inner may be petals. 

In the descriptions of Hernandia the ovary is either obscurely referred to, or said to be superior, or to contract a partial adhesion with the calyx at the base of the style; but on examining 
specimens from different localities, both of H. sonora and ovigera, (the flowers being in various stages of growth,) the ovary proved to be uniformly inferior and completely so (fig. 2); from which 
it might be supposed that its fruit only had been examined, in which apparently an almost complete separation of the calyx or superficial integument of the pericarp takes place. There is, however, 
a tendency to this separation in the fruit of Gyrocarpus, and in that of Sparattanthelium it takes place (except perhaps at the apex) quite as much as in Hernandia. Gcertner describes the fruit of 
Hernandia as clothed with the inflated calyx; I believe, however, that the neck of the calyx still continues adherent to the apex of the ovary, as in Sparattanthelium, unless accidentally broken away ; 
but this description may possibly refer to the involucre which enlarges and almost covers the fruit. 

Some time afterwards I examined some imperfectly hermaphrodite flowers, and in two of them I found a cavity on one side only of the ovary, scarcely extending to half its circumference, 
the neck of the calyx being completely adherent with the base of the style and upper part of the ovary. This cavity appeared to me to be only an irregular separation of the calyx from the ovary, 
which might be owing to the imperfect development of the ovary in consequence of the flowers becoming hermaphrodite; but even supposing this to be the constant structure in one or more 
species, it would be only another instance of “ flos superus” with “ ovarium liberum,” which occurs in a much more marked degree in the Dipsacee.* — 

The anthers of Hernandia may perhaps be, in some degree, analogous to those of J/ligera and Gyrocarpus, the dehiscence consisting in the valves being cut out of the integument of the 
anther lobes, leaving a thick connective, the difference being that they are turned laterally instead of directly upwards (figs. 4 & 5). This mode of dehiscence however as far as the valves being 

turned laterally, occurs in families of very remote affinity, as Sabiacee (S. parviflora) but the connective is wanting. 
In all other characters, except the involucre, which may be compared to that of Myristicacee and Chlenacew, Hernandia differs but little from Gyrocarpus, having nearly the same habit 

as one of the species of Gyrocarpus has undivided leaves. 

1. The calyx is biseriate, consisting usually of three external and three internal sepals, or of four within four, the highest number occurring in 1 the imperfectly hermaphrodite flowers, which. 

sometimes have five external and four internal. When in Sparattanthelium the calyx consists of eight or nine sepals,t it so closely resembles that of Hernandia, that they could be with 

difficulty distinguished, except by their size and by that of the latter being biseriate. : 

2. The stamens are three in flowers with six sepals, being opposite the outer three (thus agreeing with Jlligera in their position), and the anthers open inwardly. In such flowers the barren 

stamens are six, in pairs, opposite the three inner sepals, so that each stamen appears as if it had one on each side of it, and in the hermaphrodite flowers this proved to be the case, each of them 

having a pair of glands attached to the filament close to its base, as in some genera of Lauracee. These barren stamens or glands are either solid, or consist of sacs on short stalks opening 

outwardly, or are small scale-like leaves, which can be unfolded so as to resemble the small petaloid barren stamens internal to the fertile occurring in Anonacee. They may in all probability be 

regarded as analogous to the glands of J/iigera, and in being turned outwards while oe anthers open inwards they resemble the barren stamens of Sassafras, and so nearly as to show I believe a very 

close and undoubted affinity between I/igeracee and Lauraceae. | 

3. The tissues of the ovary of H. ovigera contain very numerous glandular dots like those of Gyrocarpus, and so much so, as with the other characters, to suggest a very near affinity. The 

expanded stigma is deeply divided on one side, the fissure extending to the centre, and being continued down the style on the same side distinctly shows the position of the carpel (fig. 2). - 

4, The ovule has a strongly marked dorsal raphe,$ as in Illigera, and a comparatively large foramen, through which the secundine sometimes seg (fig. 3), and, as in Ldhgera, a a 

* J have observed this separation of the calyx very distinctly in Lpacridee,—the cavity passed all round the ovary. 

+ Since the above was written, I have examined imperfectly hermaphrodite flowers of two species, which fully agreed with those of Iiligera, the sepals being ten, biseriate, and the stamens five, opposite the external sepals. On this account 

and from the close resemblance of the flower to Lauraceae, I regard the inner series as petals. The ovaries were very small and mostly empty. It seems also very probable that Sparattanthelium has petals when the perigonium is 7-9 parted. 

{ It may appear questionable whether these flowers belonged to a distinct species or were only those of S. Tupiniquinorum become monstrous ; —the ordinary number of sepals in this species is four or five, when increased to eight or nine 

the stamens are, 1 believe, not equally increased, seven being the highest number I have seen. I believe, however, there are two very distinct species included under this name, the sepals being much longer in the 6-9 sepaled specimens ; their 

anthers like those of Gyrocarpus and Lauracee have the valves turned directly upwards. 

§ In every flower I have examined I found the ovule attached to that side of the ovary (although very near the apex) which corresponded with the fissured aide of the style and stigma, so that the attachment of the ovule, together with 

the stigmatic canal always entering the ovary towards the opposite a proved beyond doubt that the raphe is dorsal. : 
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extends from the base of the style to the ovary, passing over the dorsal side of the funiculus of the ovule into its cavity. In the position of the carpel, as indicated by the position of the raphe, it 

does not materially differ from its allies, as it is always lateral, as it is in Laurus nobilis. : cor as 

5. The embryo of Hernandia may be regarded as imperfectly plaited, being crumpled all over the surface, and in addition to this longitudinally 6-furrowed on its lower half, but it is not at 

all convolute. I have already noticed that the embryo of Sparattanthelium is 6-furrowed in consequence of being longitudinally plaited, so that in this character it forms a connecting link between 

Hernandia and G'yrocarpus. | | | . Bases , 

The genera may be naturally and conveniently distinguished by their fruit and embryos, although Sparattanthelium further differs in having the stamens alternate with the sepals, and 

Hernandia in its anthers. | 
Fruit winged laterally ; : Illigera. | 

Cotyledons Con eguic Fruit winged only at the apex . ee Gyrocarpus. 
Cotyledons plicato-convolute, making the embryo 6-furrowed _. . + Sparattanthelium. 

Cotyledons crumpled, each of them 3-furrowed at the base ; Hernandia. 

LAURACEZ 

The flower of Zaurus is described as tetramerous with the stamens alternate the sepals, but a careful examination has convinced me that it is trimerous like the generality of the genera, and 

it serves to show that the 3 inner sepals of this family are sepaloid petals. The sepals are 4, but 1 is smaller and internal to the others, and is, I doubt not, ] of 3, the other two of which have 

become stamens, and this circumstance has occasioned this genus to be described as having the stamens alternate the sepals. This appears to me to be clearly proved by the occurrence of flowers 

with 6 sepals, 3 inclosing 3 (the petals) much more than in most of the genera, and by the stamens in these cases being opposite the sepals ;—one good instance I met with had 6 stamens opposite 

6 sepals, 3 (the petals) entirely within 3, and | of the internal still retained its antheriferous character so far as to bear half an anther on one side. It is common to find flowers with five sepals, and 

it was sufficiently evident in all the instances examined that 1 of the stamens was missing having become the additional sepal, z.e., a sepaloid petal. | 
Litsea is dimerous, the 2 sepals in estivation inclosing the 2 petals, from which however they cannot well be distinguished after expansion. The stamens are 6, the outer 4, which are 

usually glandless, being opposite and adherent to the sepals and petals ; and the remaining 2 which have glands at their base, are opposite the sepals, being within the first 2 and like them adherent 
to the middle of the sepal near its base. The female flower has 6 barren stamens and their position is more obvious. , 

CALYCANTHACEE. 

This family is so near both to Rosacee and Magnoliacea, that they have been regarded as osculant between them, but still they may not improbably prove to be decidedly nearer to one of 
them than to the other. It appears preferable to place them here, as having opposite leaves and a calyx composed of more than the usual number of sepals, in which they agree with Monimiacee ; 
and anthers turned outwards, in which they agree with some genera of Anonacee, but decidedly differ both from Rosacee and their allies; and should the remarkable character of the wood, 
exhibiting discoid markings on its tissue prove to be identical with that which occurs in Jiliciee, the approach to the Anonal Alliance will become the more evident. As a near ally of Magnoliacee 
they also, in common with that family, approach Nympheacee and even Nelumbiacee, agreeing with the former in the gradual transition from petals to stamens, which occurs in Calycanthus 
occidentaks, where the inner row of petals are tipped with precisely the same kind of gland that forms the crest of the anthers, and in the margins of the smaller ones becoming more ot less 
antheriferous; and with the latter in the gradual transition of the sepals to petals, the glandular crest of the stamens being also the same, that of Nelumbium being rather more elongated. These 
affinities being admitted, Calycanthacee would be far removed from Rosacee, and their convolute cotyledons, opposite leaves, and other characters, would find a parallel in Combretacee near which they 
are placed in the Laurinal Subdivision. | 
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GENTIANACEA. 

fas It is well known that Villarsia nympheordes agrees remarkably with the Nympheacee in habit, and it has also to some extent their sessile spreading stigma; Frasera is scarcely monopetalous 
while Barclaya is decidedly so ; and although Gentianacee are widely separated from a part of their nearest affinities in this Table, yet in Table VII. this distance nearly disappears as they take their 
place close to Apocynacee. When it first occurred to me that Gentianacez might be a monopetalous form of Nympheeacez and their allies, the proposition appeared to be very theoretical, but 
further comparisons now give it to some extent a practical form, as the 5-spurred corolla of Aguilegium occurs in Halenia* (Sir W. Hooker’s Fl. Bor. Amer. Pl. 155 & 156), the only two genera in 
which this character is known to occur. : : | 

~ NELUMBIACEZ. 

Nelumbium agrees with Ceratophyllum in its whorled leaves, those of the former being three in a whorl, two of which are only scales ;+ in the ovule being pendulous from the apex of 

a funiculus adherent to the wall of the ovary; and in the embryo having a large plumule and a very short radicle. Since my notice of the ovary of Nelumbium (Ann. Nat. Hist. Ser. 2, vol. XII., 

p. 11), I have never met with any explanation that removed the difficulty as regards the position of the umbilicus and canal which are external to the style and stigma, #.e., on the wall of the outer 

side of the ovary directed towards the stamens, and are also distinctly visible in the fruit, and up to the present time it has appeared to me an anomaly which could not well be accounted for. 

M. Baillon’s recent discovery of small flowers and single naked carpels bearing ovules occupying the place of ovules in the ovaries of Sinapis arvensis (Adansonia, 1862—63, Pl. XII, figs. 8 & 9), 

offers however a satisfactory explanation and the only probable one, and I now therefore regard the disk as a mass of barren carpels, each producing one female flower at its base having its 

back turned towards the axis of the fruit. As thus understood Nelwmbium agrees with Ceratophyllum in the carpel being posterior and the ovule pendulous from a funiculus adhering to its dorsal 

rib, v. Ann. Nat. Hist. Ser. 2, vol. XII, Pl. IIL, figs. 1, 2,3, 4, & 5. In all the Nympheacee and Hydropeltidee the placentation is dorsal, so that in this character Ne/umbium would differ from its 

nearest allies, unless this proposition is correct, because the funiculus is attached to the inner or axial side of the ovary. | ; 

NEPENTHACEZ. 

The position of Nepenthes I regard as being between Cephalotee and Sarraceniacee on the one hand and Francoacee on the other. Dr. Seemann, who is so very correct as regards affinities, 

is convinced that it is near Droseracee, to which he states it is allied in the greater part of its characters, among which he particularly notices the circinate vernation of the leaves, and he 

consequently would admit its relation to Francoacee as the latter are conterminous with that family. 

This position will, I believe, satisfactorily account for all the peculiarities of its structure. In its numerous spiral vessels it may be compared to Nelumbium, being connected with that genus 

through Ranunculacee. Its pitchers may be compared to those of Sarracenia and Cephalotus, and there may be also a tendency to assume the singular leaf of Nepenthes in Caltha dioneefola, 

(Fl. Antarctic. Part II., Pl. LXXXIV.,) the two serrated plates on the upper side of the leaf, at the base of the lamina, being perhaps analogous to the two serrated wings on the pitcher of Nepenthes. 

In its calyx, consisting of four sepals, its agrees with Francoacee, and the large glands almost covering its base are, I believe, a reduced form of the fleshy disk covered with stalked glands occurring 

in Cephalotus. In its monadelphous stamens it may perhaps be compared to Lardizabalee, Schizandracee and Myristicacee, being connected with them through Ranunculacee, but this character is 

so general as scarcely to call for an explanation. Its ovary agrees with that of Francoacee in being 4-celled, and although the stigmas are not alternate with the cells as in that family, yet they are 

deeply bifid, and so far combined together (in at least one species) as to make the stigma appear 8-lobed, so that if the stigmas were rather more deeply divided they would consist of four bifid lobes 

alternate with the cells; and in this character it may also be compared to Drosera, which has deeply bifid stigmas. It occasionally shows a tendency to become pulycarpous, by the production of 

* Halenia has a 4-parted corolla with four large spurs. 

+ These are quite distinct from the fully developed leaf which has intra-axillary connate stipules ; they show a tendency to be alternate by the margin of one overlapping the other. The internodes are quite smooth, and of considerable 

length. 
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from three to eight imperfect carpels (some of which have cavities but contain no ovules), in which it may be regarded as approaching Ranunculacee ; these surround the original ovary and are 

adherent to it, some of them being as high as the ovary itself and others not half its height. The ovules are obliquely ascending, with the raphe lateral, as in Francoa ; and in its long loose testa 

the seed closely approaches that of Pyrolacee; and Droseracee and even Ericacee, to some extent, also agree in this character, the seed having in some species of Drosera a loose membranous testa 

prolonged at the base and apex into acute membranous processes. 

CERATOPHYLLACEZ. 

The affinities of Ceratophyllum appear to me, as onenaly suggested by Dr. Asa Gray, to be entirely with the Nymphal Alliance, except in the “ante male flowers, which have in some 

degree the appearance of those of Schizandracee Aa Ann. Nat. Hist., ser. 2, vol. xii, p. 12). Salvinia differs from other vascular Cryptogams in being almost rootless, thus approaching Ceratophyllum. 

ERICACEZ. 

7 The genus Diapensia is so near Azalea agreeing with A. procumbens in habit, in the number of stamens and cells of the ovary, that it appears to me that Diapensiacee are not distinct from 

Ericacee, differing from them only in a more complete adhesion between the stamens and petals. The flower is pedunculate, with no bracts near the calyx, except two immediately under it, which 
are so much like the sepals that they appear as if they formed a part of the calyx, but they are distinctly external to it. In this character it agrees well with Zrica and Calluna, E. cinerea having 
only two bracts which are equally close to the calyx and look like sepals. It is probable that the monopetalous corolla is formed for the most part by the adhesion of the flat filaments to the petals 
as 1n one instance the margins of a petal could be distinctly traced down to the base outside though usually they form only ribs. The flat filament narrows at the apex like the broad filament of 

Cyrillacee, the anther projects inwards bringing to mind Epacridee, and has appendages not unlike those of Ericacee. The ovules are as numerous as in Erica, attached to a shield-like — 
placenta occupying the upper half of the cell, and the raphe is lateral with some variations especially in the upper and lower Be of the Paeena which may be regarded as the normal 
position where the ovules are numerous and horizontal. 

SAPOTACEAE. 

Among species arranged as undetermined Sapotacee, which are probably not distinct from the genera at present known, is a Brazilian plant collected by Mr. Spruce, having a calyx consisting 
of four sepals, the external two being valvate or very nearly so, and completely enclosing the two inner, which are much thinner and imbricated, and a monopetalous corolla with four seoments.* 

This so closely agrees in the calyx with Clusiacee, that Sapotacee may perhaps be as near Clusiacee as Etbenacee are to Ternstrémiacee. (V. Linn. Proc. vol. V., p. 54.) | 

BREXIACEE. 

The more remarkable variations in the structure of this family are, that in Ixerba the stamens are distinctly perigynous, although it is in a low degree ;—that in Argophyllum the ovary is not 

less than half inferior ;—that the flower of Izerba has no barren stamens, while in Argophyllum they are more numerous than in Brexia, and adhere in parcels, which terminate in a fringe ;—and 

that the seed of Ixerba brexioides has a fungoid aril adherent to the raphe and covering about a fourth part of the surface of the seed. The last character I believe to be a more certain indication of 
their affinity than any other, bringing them near Clusiacee ; and the minute embryo of Argophyllum and its small cotyledons may be compared to those of Maregraviee. The flattened peduncle 

of Brexia brings to mind the 2-edged and compressed stems of Hypericacee. The seed both of Ixerba and Argophyllum contain a small quantity of albumen in which the embryo is enclosed. 

* The number and disposition of the parts of the calyx and corolla are the same as those of Jmbricaria reduced to half; the segments of the corolla are, however, not subdivided as in that genus. 
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The question as to whether the placentation in Parnassia is dorsal, is one which bears with some weight on the affinities of the genus. Some time since, while examining some flowers of 
Hypericum elodes, 1 was so struck with the close resemblance of the bundles of stamens to the fringed scales of Parnassia, that I felt confident that if I could meet with the flower of a Parnassia 
with five carpels, I could then, by comparing it with H. elodes, come to a conclusion (although not perhaps to an unquestionable demonstration), as to whether the placentation was sutural or dorsal. 
The difference between the structure of Parnassia and H. elodes (the placentation being equally parietal or very nearly so in both) is, that the latter has three carpels, instead of four or five; that 

the 5 fringed scales, which in Parnassia are barren, are three bundles of monadelphous stamens; and that the five single stamens of Parnassia, which alternate with the fringed scales and 

petals, are large pale glands, which being reduced to three are thrown out of their normal positions relatively to the petals. The cause of this difference is, that in Parnassia the flower is 
pentamerous, the corolla, stamens, and fringed scales alternating with each other, but when the carpels are reduced to four, which is so generally the case, the stamens and fringed scales, instead 
of becoming four each, continue to be five, by which their normal relation to the carpels is destroyed. But it is not so with H. elodes, for the five monadelphous bundles (each of which consists of 
three stamens) become reduced to three alternating with the three carpels ;—but to obtain this two bundles are not suppressed, but unite with two others forming two double bundles, so that one 
of the bundles (which is always opposite a petal) consists of only three stamens, while the other two consist of six, or by a deficiency of one of only five. By this junction two of the glands 

which are between them are suppressed, and the remaining three are always opposite the three carpels.* Supposing then these glands to represent the stamens of Parnassia, it would follow that, if 

in a flower of the latter, with five carpels, the five stamens were opposite the placentas and stigmas, the placentation (the structure of the flower being the same) would be dorsal. 

Having recently examined a flower of Parnassia with five carpels, for which I am indebted to the liberality of the Rev. W. W. Newbould, I do not find from this comparison that the placen- 

tation can be regarded as dorsal ; the carpels were rather unequal in size, but one of the placentas, which was the smallest and less likely to be displaced, was exactly opposite one of the fringed 

scales, thus agreeing with H. elodes in being opposite the bundles of stamens; and the stamens I concluded to be alternate with the placentas, as are the glands of H. elodes. In most of the 

instances of dorsal placentation the walls of the ovary are thickened, but in Parnassia they are very thin. P. nubicola is one of the more remarkable instances of stigmas opposite placentas, as the 

style is slender and elongated, being nearly as long as the ovary and the stigmas are linear and spreading. 

Parnassia may be compared with Argophyllum, in which the ovary is half inferior, and the barren stamens numerous and filamentous, and it agrees with Jzerba in its loculicidal 

dehiscence. It differs however from Brexiacee in the absence of albumen, (but the quantity in the latter is very small), and in the stamens being turned outwards, but otherwise they nearly 

resemble them. Droseracee have been referred to as one of the nearest affinities of Parnassia, and doubtless the fimbriated stipules of P. tenella (Linn. Proc. vol. II., p. 80,) show a near 

approach to Drosera; and the placentas opposite the stigmas in Parnassia is a coincidence in structure with Francoacee, a near ally of that family. Parnassia may be further compared with 

Hypericacee, in the leaves of the creeping stem being opposite in pairs, which when young are connate at their bases, and in dyeing a strong clear yellow, and, if it were not for the loculicidal 

dehiscence, it might serve to connect Breaiacee with that family. | , 

OcCHNACEZ. 

Sauvagesia and the genera associated with it are so closely allied to Ochnacee, through Luxemburgia and allied genera, agreeing with them in their septicidal dehiscence, remarkable fimbriated 

stipules and habit, that they may be stationed as a section of that family. They also nearly approach Hypericacee and Droseracee, Sauvagesta (at least Hn one species) agreeing with !ypericum in 

the younger stems being flattened, perhaps more so than in the two-edged species of that genus, and in the septicidal dehiscence of the fruit ; and with Drosera in its intra-axillary getlae stipules 

and small embryo, which is I believe less than half the length of the albumen. In Sauwvagesia the stipules extend in a reduced form into the axil, $0 as to join together, and Drosera has 

this character more obviously, so that it seems not improbable that the fimbriated leaves of the latter may be accounted for by a comparison with this kind of stipules. Phe placenter, although 

parietal, project considerably inwards, as much or more so than in Hypericum elodes, so that the walls of the ovary may be cut away without breaking them through. In their sensible and medical 

properties they agree with Ochnace@; being mucilaginous and somewhat astringent. 

* That this is the node of formation of the flower of H. elodes I have no doubt, because in two instances I have met with four carpels, and then there were four bundles of stamens, three of them consisting of only three stamens each, and 

although there were only three glands, this appeared sufficiently accounted for by two of the bundles being scarcely separated, so that the space between them was insufficient to admit of the production of a gland. 
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LINACEZ. 

The affinities of this family are so fully explained in Bentham and Hooker’s ‘Genera Plantarum, that any further comment at present is scarcely required, but it may be interesting to notice 

that the genus Radiola, which is the farthest removed from Ternstromiacee, shows an agreement with Pentaphylax in its filament dilated in the lower half. The stamens of Pentaphylax are 

figured in the Trans. Linn. Soc. vol. XXI., Pl. 12, and those I have seen are more like those of Radiola than there represented. The stamens of Radiola are not monadelphous, but interpetalous, 

and with the claws of the petals form a very short tube.* Erythroxylee@ have been placed with families having a dorsal raphe, and Prof. Agardh (Theor. Syst. Plant. p. 296), thinks it probable that 

the raphe is dorsal; it is however so indistinct externally that no very decided opinion could perhaps be given, but the foramen which is external to the funiculus curves slightly inwards so as to-be 

above it, and in one species it is directly on the outside of the funiculus (1.e., not inclining to either side) covered by a small process of the placenta or funiculus to which it is partially adherent, so 

that the raphe must be next the placenta, and in fact a transverse section of the ovule, apart from the position of the foramen, leaves scarcely a doubt of it. 

DIPTEROCARPEZ. 

The ovary of Ancistrocladus I believe to consist of two or three carpels united by their margins, their number being shown by the styles. The parts which Mr. Thwaites regards as stigmas, 

I believe to be styles, and the apex only of each to be the stigmas ; and the part he describes as the subglobose persistent style I believe to be the apex of the ovary incompletely covered by the 

calyx. ‘The flower of Lophira agrees well with Clusiacee, scarcely differing from Calophyllum, as the ovary of that genus may, I believe, be safely regarded as compound with the carpels united 

by their margins, having one ovule erect from the base, that of Lee consisting of two carpels, and having eight or ten, which are in both cases anatropal, and it thus assists in bringing to 

light the nearest affinities of Dipterocarpee. | 

In Ancistrocladus, as in Calophyllum, the raphe is variable i in its relation to the axis or rachis from which the flower springs, and therefore, whether the ovary consists of two or three carpels, 

the fertile carpel will be variable in its position in accordance with the raphe. 

CHLENACES. 

In the sepals being fewer than he petals, this family may perhaps be compared with Clusiacee and Papaveracee ; the en of Sarcolena grandiflora are oval, with veins like those of 

er agreeing with some genera of Menispermacce. 

* There are no sritermiodiits barren sitions from which it might be supposed that the barren stamens in Linum might be the consequence of the junction of the angles of the broad filaments; this, however, is certainly not the case. 
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TABLE YV, 

THE CASUARINAL, OR AMENTACEOUS DIVISION. 

That the families here associated are a branch of the Gymnosperms, I believe there is no reason to doubt, Casuarina having been compared to Ephedra by Dr. Lindley, but as Chloranthacee 

are decidedly in nearer affinity with Gnetacee than Casuarina, I prefer regarding this Division as branching from the Conifere and place Gnetacee in Table III. See also p. 6 & 7. . 

There is however a yet nearer approach taking place between Taxacee and Myricacee, as they do not materially differ either in habit or inflorescence, and perhaps another decided evidence 

of affinity may exist between Zasxacee and this Division in the foliaceous branches of Xylophylla*, which are almost identical with those of Phyllocladus ; and, if foliaceous branches may be compared 

with leaves, which is perhaps admissible, some Euphorbiaceous plants at first sight very much resemble Cycade@, showing a further analogy with the Gymnosperms. And it may also deserve notice 
that a species of Podocarpus, the Myrica Nagi of Thunberg, has, under the name of Nageia, a supposed distinct genus consisting only of that species, been referred successively to Myricacee, 

Taxacee, and Euphorbiacee. | | 
Subdivisions are here scarcely practicable, but the two forms, Urtical and Casuarinal, are so far distinct among the Apetalous families as to deserve notice. 

The genus Wormskioldia appears to me to be very near Turnera, differing perhaps more in the form of the fruit than in any other character; the reticulated seeds, with the almost peculiar 

aril, so closely resemble those of Turnera, that I doubt if they could in some instances be readily distinguished, and there is a tendency in the foliage of Twrnera, where the leaves are narrow and 

bluntly serrated, to assume the Cruciferous habit of Wormskioldia. a 

APOCYNACES. 

This family, from the agreement of its structure with the Asclepiadee, may be compared in almost the same manner as that family with Violacee, with which they agree in their crested 

anthers; and to Euphorbiacee they perhaps have some affinity, as Rawwolfia agrees with them in habit, and they have nearly the same acrid and poisonous qualities, Vahea madagascariensis agreeing 

with them also in the production of caoutchouc. Where the ovules are two and suspended, I have seen the same peculiar twist in the raphe which occurs in Scolopia among Llacourtiacee, and the 

anther of this genus has a remarkably elongated crest. By placing them here they are in Table VII. brought into their natural position close to the Loganiacee. 

KUPHORBIACEZ. 

The affinities of this family are more than usually complicated, but as it is generally admitted that they are very near Stilaginee, Scepacee, Urticacee, and their allies; their remaining 

affinities, which are widely different, may be regarded as scarcely more than analogies. Of these the approach between them and the Malvacee and Bytineriacee is the nearest, but, besides other 

differences, the involucre of Euphorbiacee is like those of Moree and Urticacee, consisting of the leaves of the stem reduced in size, whereas in Malvacee it is like such an involucre as that of 

Hernandia, consisting only of bracts on the pedicels at the base of the flower, and consequently rarely contains more than one flower. To Stidlaginee and Scepacee they approach so nearly, that 

they are more distinguished by their habit than by any positive difference in structure, and it does not appear certain that the limits between them and Sté/aginee are as yet clearly defined. Asa 

* The apparent leaves of the genus Xylophylla are true branches, because in one of the species all the branches are in the first stages of their growth foliaceous like the apparent leaves of other species, but they subsequently contract so as to 

form the permanent rounded woody stems. ~ 
| 
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further argument for placing Euphorbiacee as the polypetalous form of Artocarpea, Moree, Urticacee, and their allies, I would suggest that it is certain that all the larger apetalous families have, 
and very distinctly, their polypetalous forms, and if Euphorbiacee are not the polypetalous form of these families they would be without any adequate representatives, which would be a deficiency 
that could not be accounted for; or, if this should be doubted, it may at least be said that a greater degree of affinity exists between them and Euphorbiacee than between them and any other 

_polypetalous family, as they agree in being always unisexual. Cecropia among Artocarpee scarcely differs, either in structure or habit, from Euphorbiacee. 
In Buxus the raphe is dorsal, as Prof. Agardh has observed (Theor. Syst. Plant p. 292, & Pl. XXII., fig. 1 & 2), which is an anomaly the more remarkable because in all the nearest allies of 

Euphorbiacee the raphe in pendulous ovules is next the placentas Corema and Ceratiola are, however, so near Buaxus that Empetracee might be regarded as a section of Huphorbiacee, which 
may be sufficient to explain this unexpected exception; or, possibly Buaxus with Simmondsia and probably Pachysandra may, with Empetracee, form a distinct family. 

EMPETRACEZ. 

A minute and extended examination of this family leads to the conclusion that their nearest affinity is with Euphorbiacee and that their resemblances to Hricaceew, such as the cohesion of 

the pollen grains in Oakesia Conradii, which are combined in fours (Mem. Americ. Acad. New Ser. vol. III., Tab. I., fig. 5),* consist of analogies common to families which are widely separated. 
In all the genera there are bracts surrounding the base of the flower, besides that which subtends the flower itself, out of the axil of which it springs, and unless this is taken into account 

it would be impossible to arrive at any satisfactory conclusion with regard to the nature of the floral envelopes. These bracts are 1, 2 or 3, and the flowers of each genus are otherwise so different 
as to require a separate notice before any inference as to the nature of the floral envelopes can be safely made. 

In Empetrum nigrum the male flower has, besides the axillary bract subtending it, two lateral bracts, one on each side of it; these are strictly foliaceous, having occasionally leafy buds in 
their axils, but I am satisfied they exist only in Empetrum itself, the inflorescence in the other genera (where two whorls of floral envelopes at most are present) being too crowded to allow them 
to develope. The succeeding whorl consists of three bracts which look like an external row of sepals, but as one of them is often wanting, and when present is only a rudiment, it is much 
more probable that they are bracts ;—and when it is recollected that the three sepals above them (which are alternate with them) are closely approximated at their bases and 7 shightly imbricated, 

I believe there can be no doubt that they are only bracts. It being admitted that the three sepals above these bracts are the true calyx, which I believe is the prevalent opinion, It appears to 
follow that the remaining whorl, which consists of three small petaloid bodies alternate with the sepals, would be true petals, but a comparison with Ceratiola and Corema BCS it much more 
probable that they are a second row of sepals like those which occur in Euphorbiacee. The three internal sepals are so far separated at their bases, that the stamens appear at first sight as if inserted 
between them, but they are slightly internal to them as in Ceratiola ericoides. As thus understood the male flower agrees with that of Phyllanthus and other genera of Euphorbiaceae, where the 
sepals are six and the stamens three. The female flower differs from the male only in the absence of stamens. The stigmas are spreading and 2-ridged on the upper surface from being furrowed 
and are sometimes more or less bifid. 3 

In the Kew Herbarium a note is added by a donor, stating that the flowers sometimes become hermaphrodite. 
Ceratiola may be regarded as a reduced form of Hmpetrum, the external and internal sepals although only two each, being much like those of Empetrum in that the external pair are 

imbricated while the internal pair are only closely approximated ; and although the ovary is only 2-celled, the stigmas are almost as numerous, the two belonging to the fertile carpels being much 
larger. The axils are 2-flowered from the suppression of the central bud, a rudiment of which remains, and the first two lateral bracts, which in Hmpetrum sometimes have buds in their axils, are 
entirely wanting. In C. ericoides the male flower has only one bract (besides the secondary axillary bract) which is directly posterior, and it is larger than the succeeding sepals to which it is 
external, at its insertion quite enclosing them. The external pair of sepals are placed anterior and posterior, and the posterior of the two is consequently directly opposite the bract, and therefore 
the bract (as I regard it) cannot be a part of the calyx; they are, although the anterior one almost encloses the posterior, much narrower than the bract, and are quite opposite each other.+ 

* Tu Epacridee the pollen sometimes consists of three connate grains. 

} Dr. Klotzsch’s description of Ceratiola agrees with mine so far, as that he states that the inner whorl of floral envelopes consists of two scales which he regards as petals, but as he does not take into consideration the relative position 
of the external floral envelopes, it is perhaps pany different on that account. 
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The second pair are alternate with the first pair, from which they do not differ much in appearance, exert that they are smaller and are separated at their bases by the Pest te which appear as if 
inserted between them, but on a close inspection they prove to be slightly internal. The stamens are two, alternate with the second pair of sepals and consequently are anterior and posterior. 
The female flower differs from the male only in the absence of stamens. The style and stigmas resemble those of some genera of Euphorbiaceae, e. g. Caturus, in being much larger than usual 

_ compared with the size of the ovary. The two stigmas are sometimes more or less bifid, and between them are four or five rudiments in which it agrees with Buzus sempervirens. 
Corema is very different from Empetrum, besides the ovary being only 3-celled with only three stigmas, but may be compared with Ceratiola, if it is admitted that the inner pair of floral 

envelopes are sepals, which appears to be sufficiently obvious, as it consists of two opposite scales placed right and left-of the axis as in that genus. In C. alba the male flower has three pairs of 
scales resembling sepals. The external pair I believe must be bracts, because being lateral they are opposite the innermost pair, which are, by a comparison with Ceratiola, sepals; and they are 
moreover inserted by a comparatively broad basis around a minute peduncle, which the succeeding pairs form by the contraction of their bases. The intermediate pair are doubtless sepals, being 
anterior and posterior, but are not distinguishable fromthe internal pair except by their distinctly external position and inequality, the posterior being frequently much larger than the anterior. The 
innermost pair which are the sepals before noticed as being lateral, are alternate with the intermediate pair. The stamens are four opposite the sepals, the posterior being most commonly the larger 
and the anterior the smaller, so that they correspond in their inequality with the sepals, and the anterior is sometimes deficient, which occasions the two lateral to appear as if alternate with the 
anterior and two lateral sepals. The anthers in zstivation appear as if opening inwards, but may perhaps be versatile. Corema is the only genus in which the male flower has no rudiment of 
an ovary. The female flower differs from the male only in the absence of stamens. | ? 

Dr. Asa Gray’s character for this genus agrees with the foregoing so far, as-that he describes the floral envelopes taken together as consisting not uncommonly of six scales. (Mem. Americ. 
Acad. New Ser. vol. III.) | 

Oakesia may be regarded as a reduced form of Corema, but differs so much that it may be a distinct genus, there being in the male flower neither bract nor sepal posterior, whereas in 
Corema the posterior sepal is the larger of the two. In O. Conradii the male flower consists of three scales having the appearance of sepals, (but not forming a symmetrical whorl like the sepals of 
Empetrum nigrum,) two of them being lateral and one anterior, within which are three stamens, occasionally four, and a rudimentary ovary having three stigmas. The two lateral scales are 
evidently an opposite pair, like the two lateral bracts of Corema alba, and they also curve slightly backwards in the same manner, so as to leave scarcely a doubt of their identity.. The anterior 
scale is inserted distinctly within the two lateral, which are on the same plane, and is consequently a sepal; and this inference is further supported by Corema alba, in which the anterior scale is a 
sepal; and also by its being more deciduous than the two lateral, which remain attached after it has fallen off. Of the three stamens, two are lateral and one posterior, to which occasionally a 
fourth is added anteriorly, when it agrees precisely with Corema alba in its stamens,* but it, however, differs from it further in the presence of a rudimentary trigynous ovary. The female flower 

differs from that of Corema alba only in the absence of the anterior sepal, which in C. alba is the smaller, but this is sometimes present when ‘the identity becomes complete ; so that, ‘if it were not 

for the well-known accuracy of the observers who have described this genus, it might be supposed that the female flowers of C. alba had been mistaken for those of O. Conradii, as yet unknown. 
That such is the structure of the male flower is certain, as it is the same in unopened flowers, and it is also sufficiently evident from Dr. Asa Gray’s figures (Mem. Americ. Acad. New Ser. 

vol. IIT., Tab. I., figs. 3 & 4), that the floral envelopes consist only of three scales; and as the anterior scale is a sepal both in Ceratiola and Corema, it is not in any probability otherwise in a genus 

so closely approaching Corema. The margins of the bracts approach each other more closely on the posterior side, where they overlap each other, and have been regarded as adherent and compared 

to a monopetalous corolla, but in 10 or 12 flowers examined, they were in each quite distinct to their bases. Dr. Gray’s description of the female flower also agrees with mine as far as the number 

of the scales is concerned (v. loc. cit. figs. 10 and 11), for he figures two as external, which I regard as lateral bracts and three as internal (loc. cit. fig. 10). 

May not this genus be a dimorphous form of Corema, occasioned by a tendency i in the male flower (which has no rudiment of an ovary) to become hermaphrodite ? ? Dr. Gray (loc. cit.) describes 

and figures hermaphrodite flowers with 1-celled anthers. May not the 1-celled anthers and the disappearance of three of the sepals in the male flower, be analogous Svesvanskie i 

In this view of their structure the main distinctions of the genera are as follows :— 

Sepals 6 : : : ee te Poe cad Empetrum. 

Bracts 2 ; ee el eis see Corema. 

sepals 4 eee ] ebeaecs oa Se .  Ceratiola. 

Sepal 1. Sore : . _Oakesia. 

* When only three stamens are present they appear as if alternate with the bracts and sepals, but when the fourth is present they are of course opposite them as in Corema alba. 

+ In Corema alba I met with two instances of an anther reduced to one cell, the other side of the stamen having become membranous. 
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-_ASCLEPIADE. 

There is such a well-marked coincidence in structure between Violacee and this family in the stamens, that although perhaps it has never been suggested that any near affinity exists between | 
them (unless between the coronet of Stapelia and Passifloracee), yet as they are more nearly related to Violacee than to any other polypetalous family, they would by inference be their monopetalous 
form. This similarity is especially remarkable between the stamens of Hoya pulchella and Ionidium commune and the spurs of the latter are distinctly the same in their mode of 
formation, the difference being that in the former the filament is longer and the anther cells much shorter, while the connective continues elongated (which is frequent in Asclepiadee), which occasions 
the spur in Jonidium to come off from the filament much lower down. Although in Lonidium only 2 of the stamens have appendages, yet in Hymenanthera all equally have them, and the anthers are 
connate as in Asclepiadee. In Asclepiadee the appendages, when erect, are sometimes much elongated and even meet over the centre of the flower, and their being erect in Hymenanthera (which 
are the same as those of Jonidium become erect,) is together with the connate anthers a singular coincidence in structure, because in Viola they are directed downwards. 

Although they differ from Violacee in having an axial placentation, yet in the very nearly allied Apocynacee the placentation is in part of the genera parietal. They also agree remarkably 
with Violacee (i. e., when the ovules are suspended,) in the position of the raphe, and by placing them here as a monopetalous form of that family they are brought into their natural position in 
Table VII., which I venture to believe is an admissible argument, with reference to true station, where affinities are doubtful. Mr. Griffith, I believe, first noticed the position of the foramen of the 
ovule, where they are numerous and horizontal, (Trans. Linn Soc. vol. XX. p. 391,) which is on its upper margin, and Viola tricolor corresponds very remarkably in having this character, 
Apocynacee being the only other family in which I have observed it. With other families of this Division they agree in the proauency of caoutchouc, of medicines called Ipecacuanha, and very 
strong fibre, that of Marsdenia tenacissima being amongst the BTODE known. 

JUGLANDEZ. 

This family is generally compared with Anacardiacee by systematic botanists, but in all the amentaceous families the ovule when pendulous has the raphe next the placenta or ventral, from 
which it is at least very probable that it would be so in Juglandee if the ovule were pendulous, and this would be an anomaly among the allies of anncarmaced, In their compound leaves and 
bifid stigma they agree with Euphorbiacee, that family, Moos so often deleterious, being also remarkable for edible nuts as Conceveiba Guianensis. | 
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TABLE VI, 

THE PLATANO-PROTEAL, OR LABIATIFLORAL DrvisIon. 

That the extensive range of families here regarded as forming one Division are a stritély natural Secraplace will probably be admitted by whatever name it may be called; and that they take 
their origin from the Conifere through Platanacee and Proteacee, can scarcely be doubted, if it is admitted that there are no other families, either Gymnospermous or Cryptogamous, of which they 
could be considered as branches. The approach between the Conifere and Proteacee is not very near except in habit, but Platanus agrees with Pinus in its male flowers, the apex of the anther 
being broad and flattened, unlike those of any other families, and in the ovule having an inferior foramen and the seed containing albumen.* 

If any part of this Division could be separated, it would be the Geranial Subdivision, which is a very natural assemblage of families, the puly tinct forms being I believe, distinctly con- 

nected with Nolanacee through Kitaibelia among Malvacee, which with several rows of carpels on the same plane has but one style, and Limnanthes may also be an approach to the same kind of 

structure. But it seems not advisable to separate it, because Geraniacee and their allies scarcely differ from Rutacee and their allies. 
Forestiera agrees with the Oleacee, an affinity suggested by Mr. Bentham, in having suspended ovules with the raphe obviously lateral, occasionally inclining to dorsal, in which it differs from 

other families with which it has been compared. 

PHYTOCRENEZ. 

This family is very close to Aquifoliacee, agreeing with them in the number of ovules and the position of the raphe, and the porous stem of Phytocrene like that of Vitis, produces a large 

quantity of watery fluid; and these with other characters seem to indicate an approach to Anacardiacee and their allies. 

SALVADORACEZ. 

The families with which Salvadora has been associated have compound ovaries, with the carpels united by their margins, but its ovary consists of a single carpel (there being in the unopened 

flower a furrow on one side, relatively with which the raphe is lateral which shows that it is not accidental), which alone would make it very improbable that its affinities had been niece 

understood. Ihave no doubt but that M. Planchon is right in regarding it as allied to Oleacee, and he informs me that he believes it to be near Loganiacea, and this agrees with a suggestion 0 

* 

* I regard the scale of the female cone of Pinus as two bracts analogous to those of Welwitschia. 
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Dr. Lindley, that it may be compared with Jasminacee. With the Oleacee it agrees in its racemous inflorescence, the branches of which are flattened immediately beneath each pair of flowers ; 

but, however nearly it may approach the monopetalous families, I think it must belong to the polypetalous series, because in S. persica there are four glandg alternate the stamens, which most 

probably are barren stamens, and the stigma is sessile; besides which in S. Wightiana the leaves are strongly marked with wey numerous pellucid dots, as in Rutacee and their allies.* 

ICACINACE&. 

The ovary of Pennantia consists of only three carpels, as is shown by the three very distinct stigmas, one of which is the fertile, and is in nearly all the flowers I have examined somewhat 

depressed ;—the ovary is one-celled, two of the carpels being abortive, and the ovule single and pendulous, having a more than usually well-marked dorsal raphe. This is precisely the structure of 

Smodingium which has three stigmas, the depressed one always indicating the dorsum of the carpel, and in which the raphe is at once obvious. As Smodingium has a small quantity of albumen, 

I would suggest that the only difference between Icacinacee and Anacardiacee consists in the quantity of albumen, as the ovary of the latter consists of from one to five carpels, in common with that 

of the former.f May not the stigma of Cardiopteris be an analogous structure? The fibrils that surround the anther in Lastanthera appear much like the cup-like connective of Sadia (which 

occurs in one or more of the species but not in all) and the branched filament of Meliosma, and Cassinopsis in its inflorescence has the peculiar habit of Hypelate. 

, SAPINDACE&. 

Having had an opportunity of seeing & Stackhousia in flower, the corolla prot on careful examination to be irregular, the anterior neil being obviously not so long as the two posterior, 

nor yet so long as the two lateral, so that ina longitudinal or perpendicular section the mouth of the corolla is very oblique. The two posterior petals being erect have something of the appearance 

of an upper lip, and the two lateral, slightly turning up at their ends, leaves the lower one separated. The stamens correspond in their irregularity with the corolla, one of the two shorter of the 

five (and which is probably the shortest) being posterior, and the other short one being one of the two anterior. As the corolla in S. pubescens and juncea is polypetalous at the base, and the petals 

are so separated that the filaments of the stamens are inserted in vacant spaces between them, this genus might be referred to Melianthee, were it not for the stamens attached to the edge of the disk 

and its very different habit. It agrees, however, in the flowers being in dense spikes, and its anthers are much like those of Melianthus, and the attachment of the filaments to the edge of the disk 

I believe. to be no objection to this comparison, because the filaments may be without difficulty torn up, so as to make them artificially hypogynous and internal to the disk; in a flower of 

S. pubescens, I have succeeded in raising all the five filaments. This may lo why the filaments 1 remain permanent and require to be torn off to remove them, while the corolla, being articulated 

at the edge of the disk, readily falls off.t ; , : ‘hy, 

~ PLATANACEA. 

I regard Platanus as differing from Proteacee only in the stamens being alternate the sepals, the ovule orthotropal and the seed containing a small quantity of albumen. The ovary of Platanus 
consists of from two to six or eight distinct carpels, and in Proteacee when two are present they are distinct, and the radicle in both cases is inferior. Broad-leaved Proteacee are not unlike 
Platanus in habit. Platanus is also very near Aceracea. (V. Ann. Nat. Hist. Ser. 3, vol. I., p. 102.) | 

* In S. Wightiana these stand out both from the upper and under surface of the leaves ;—S. Kenigit has also dotted leaves but not so strongly marked. 3 

+ In Apodytes the ovary has all the appearance of consisting of a single carpel, the stigma being quite simple, contracted at the apex and unilateral. 

{ S. juncea is remarkable for having a singular kind of defective flower, irregularly mixed with the fertile, the petals are wanting, the filaments are ananther ous, the ovary has no oni. and the style is wanting. It is avery clos 
approach to the dimorphous flowers of Malpighiacee. 

% 
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POLYGALACEZ & MORINGACEZ. 

The foliage, fruit, and seed of Moringa are so much like those of Papilionacee, as to make a near affinity to that family very probable, and one of the species shows a more decided approach 

in the stamens being ten, five of them fertile and five barren, the posterior one being barren, very short, and looking separate from the rest, so that a vacuity is left on the posterior side of the 

otherwise closely packed stamens, like the fissure in the posterior side of the staminal tube of that family. This condition of the stamens, however, occurs equally well marked in Polygalacee, with 

which I find they agree in having the odd sepal posterior, it being exactly opposite the vacuity on the posterior or upper side of the declinate stamens, and therefore exactly opposite the shortest 

barren filament, the non-development of which produces the vacuity. The odd petal is therefore anterior, and the two posterior petals are evidently alternate with the vacuity on the posterior side 

of the stamens, as in Polygalacee. ‘The two posterior petals, in a part of the species, are of a different form from the other three, and are tufted with hairs on their lower half, while the other three 

are smooth, so that the former are obviously a pair, as in Geraniacee and other families. 

The stamens of Moringa are in most, if not all the species, more or less declinate, being very unequal in two or three of them, the two posterior, when there are nine, being scarcely more 

than half the length of the anterior one, which is the longest.* The anther is one-celled from consisting of only half an anther, as it is in a part of the species unequal-sided, one side being larger ; 

and on the larger side is a furrow, having the appearance as if it were produced by an attempt to extend, in an oblique direction, the fissure which takes place in its dehiscence. — 

In the absence, perhaps, of any proof that the one-celled anthers of Polygalacee are only half-anthers, the simplicity of their appearance and the single fissure, as in Polygala vulgaris, 

makes it most probable that they are so; and if so, Moringa might take its place | as a section of Polygalacee. Phaseolus vulgaris when dicarpous has all the appearance of having parietal plavente.} 

KRAMERIACEA. 

$s : 

In Krameria the sepals are much and unequally imbricated, besides which they are unequal in size, which makes it difficult to decide their position, so that I believe it would be scarcely 

possible to say whether the odd sepal is next the axis or the contrary. But, if the irregularity of the flower is taken as a guide, we find three of the petals separated as it were from the other parts 

of the flower, and, as regards the irregularity of the flower, they are distinctly and certainly posterior. Of these three petals one, 1.e., the intermediate one, is consequently directly posterior, which 

shows the irregularity of the flower to be the same as in Leguminose. Krameria further agrees with Leguminose in the ovary consisting of a single carpel (the cavity at least belongs to one carpel), 

and the raphe also in the two ovules is obviously quite lateral, which is not known to occur in Polygalacee. As the position of the odd petal, (known by its different form,) directly anterior, may be 

the only separating character between Polygalacee and Leguminose, I prefer placing Krameriacee near the latter. If the flower is inverted, then the carpel would be always posterior. 
& 

—'TRIGONIACEA. 

_ The same remarks with regard to the position of the sepals, and especially of the petals which apply to Krameria, may be made with equal certainty with reference to Trigonia ; it differs 

however, in having numerous horizontal ovules, and in this character especially it agrees with some of the genera of Leguminosae, to which it may possibly belong, nolmabnstanaing the fpnsideren’ 

quantity of albumen its seed contains, as the embryo is large, having thin flat cotyledons, which are as broad as the seed. 

Gri erri ci 

The affinities of this family are perhaps more obscure than those of any other in this Division, but there are three of the more remarkable characters which bring them near either to 

* I should suppose there are 4 or 5 species, unless they are liable to much variation. t+ I haye met with 8 or 4 instances all exactly alike and also produced it by cultivation ; below the last ovules the ventral sutures are scarcely apparent. 
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Aquilariacee, Leguminose, or Polygalacee, which in the accompanying Table are nearly approximated to each other. 1. The corolla in Zapura Guianensis and cifata is unilateral, two of the petals 

which are anterior being perfect, two which are lateral being ligulate, and the remaining one which is posterior being filamentous, so as to appear like a barren stamen, and this gives rise to an 

irregular flower, in which the odd sepal is anterior, 1.e., between the two perfect petals ;—the position of the petals and sepals is therefore the same as in Leguminose, and as I find those of Krameria 

and Trigonia* to have the same position, this family may have a near relation to them. The stamens also of Tapura have the same kind of irregularity, only two or three on the anterior side 

being fertile, the posterior filament being shorter than the others. 2. The singular deeply bifid petal cf Chailletia and most of the genera, may perhaps be accounted for by comparing it with the 

barren stamens of Aqguilaria, of which two belong to one stamen, so that supposing it to become a petal, and to retain its bifid character, the petal of Chailletia would be formed. + 3. The seed 

of Moacurra gelonioides very closely resembles that of Aguzlaria Agallocha, as described and figured by Dr. Roxburgh, (Trans. Linn. Soc. vol. XXI., p. 199,) both in its singular testa and embryo ; 

for the inner integument of the seed in the former adheres so slightly (if in fact at all) to the external, that on dividing the seed the embryo covered with the internal integument can be readily taken 

out, and it also agrees with the second integument of the latter, in being of a chocolate brown colour; and the embryo of the former has, comparatively with the size of the cotyledons, the same 

minute radicle (1. c. p. 199), which although attached to their bases is scarcely perceptible till they are separated. 

With Rhamnacee, Chailletiacee agree in habit, and with Celastracee in their inflorescence, but the irregular corolla of Tapura, and their two pendulous ovules with the raphe next the 

placenta, prevent a close approximation to either of these families, but such coincidences may serve to show that the true station of this family is in this Division. 

And finally, they may perhaps be compared with Polygalacee, especially with the § Moutabee, but like Polygalacee, Moutabee have the odd sepal next the axis, and their petals are not 

bifid but quite entire, and although their stamens are more pee than those of Chailletiacee the approach between them is comparatively distant. : 

PEN HZACE.Z. 

The genus Geissoloma differs so much from the other genera of this family, that I believe it should be kept separated as a distinct section of it, for besides other differences the two pendulous 

ovules have the raphe dorsal. In Ad. de Jussieu’s, and other figures which have appeared, the position of the foramen of the ovule is either doubtful or it might be supposed that it was 

external, and the raphe consequently next the placenta, but having re-examined the ovules I am satisfied the raphe is dorsal, and that the appearances in the figures are due to a projection of cellular 

tissue upwards and outwards from the raphe in the form of a wing-like process. 

PROTEACEZ. 

This family scarcely differs from Chrysobalanee except in the absence of petals and fewer stamens, and they seem very naturally to take their station as the apetalous form of that family and 
Leguminose, especially as the carpels when two are quite distinct (Ann. Nat. Hist. Ser. 2, vol. XI, p. 453), the gland also at the back of the carpel in Grevillea being, I believe, a second in a 
rudimentary condition. With Rosacee they agree in the position of the raphe, but it may sometimes be lateral, as in some instances it is not distinct. The want of adhesion between the coats 
of the seed in Persoonia may be regarded as showing a close approach to Chailletiacee v. supra. | | 

* Trigonia may also approach Chailletiacee in the 2 abrupt or irregularly emarginate anterior petals, and in the glands representing barren stamens which have much the same appearance as those of Chailletia. 

T Aquilaria agrees with Daphnacee in the scales representing barren stamens being double the number of the lobes of the calyx, but in Aquilaria as in Daphnacee they are not alternately opposite and alternate with them, but each lobe 
has 2 of them opposite to it. Struthiola however among the latter has deeply. bind glands alternate the ae and these terminate in 2 apiculate processes which eae! separate from each other which serves to explain the true nature of the barren 
stamens in the other genera and in Aquilaria. 
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TABLE VIL 

SHOWING THE LATERAL RELATIONS OF THE DIVISIONS OF THE EXOGENS. 

The intention of this Table is to bring the entire of the families of the Exogens, into their mutual relations with each other, so as to show at one view, both their vertical and lateral relations, 
and completely so, their lateral relations being but partially indicated, as the Divisions stand separately in the Tables. I believe this to be the only mode of arrangement which can possibly be made 
to accord with the well-known maxim of Ray, “ Methodum intelligo nature convenientem que nec alienas species conjungit, nec cognatas separat,” (families in the present comparison being 
understood instead of species), and it so far fulfils it, as to show that the Divisions in the foregoing Tables must be at least to some extent natural. 

I believe Ray’s idea to be strictly correct, and that it might be.extended not only to families but to Divisions, and that its truth might be clearly demonstrated in such a Table as this, by 
using curved instead of straight lines, so that the forms of the Divisions might be varied to suit affinities. The relative spaces the Divisions occupy might also be varied, and promontories might be 
made as in maps, but this being the first attempt of the kind, (except the sketch in the Ann. Nat. Hist. 2nd Ser. vol. XI., Tab. III.,) I thought it would be better not to complicate the arrangement. 
more than was absolutely necessary to show the relative positions of some of the most extensive and remarkable families. 

This I believe is for the most part effected, even in the Polypetalous families where affinities are the most complicated; as for instance, Conirliceg: find their place very near Myrtaceae, 
_ Vaceimiacee near Cinchonacee, and Passifloracee near Homaliacee; among the perigynous and hypogynous families, Euphorbiacee fall very naturally into their nearest affinities being in 

immediate contact with Menspermacee and Rhamnacee, and are contiguous to the Division containing Malvacee ; and Ochnacee are contiguous to Violacee, so that whether the former are placed 

in Table IV. or in Table V. their station in Table VII. would not be materially altered. Saaifragacee and Rosacee are however widely separated, and also Olacacee and Icacinacee, but I believe 

there is no certain evidence to show that these families are nearly related, and their approaches although so near may be only those of analogy; but these are questions requiring further attention 

whatever the decision may be.* Among the Apetalous and Monopetalous families equally natural approaches between the families are evident, and I think it deserves notice that all the didynamous 

families with the labiate corolla are brought into close contact with each other, because at first sight it might appear that in Tables III. and VI. they are widely separated. 

Till these Divisions however have been thoroughly examined, and admitted by competent botanists to be well established, it would be premature to carry out this plan of showing what may - 

be termed lateral affinity, any further; but I think it will be obvious that a Table of this kind is really a sine gua non as regards the accomplishment of the Natural System of Exogens. 

If it were wished to place Table VI. in relation with Table II., so as to bring Tcacinacee and Phytocrenee into relation with Olacacee@, and what would perhaps be equally natural Rosacee into 

relation with Sazifragacee, it might be effected without any further alteration than by placing Table VI. between Tables II. & IV., leaving Homaliacee in relation with Passifloracee. This 

would require Table VI. to be regarded as a branch of Table II., and it could not then be considered as having any relation to the Gymnosperms, but it appears to me that Platanacee are much 

too near Cupulifere and Artocarpee to allow such an alteration. Possibly from the position of the radicle in Platanacee and Proteacee, Table V. should be placed before Table VI., or what would 

be preferable, placed with it in the most advanced position. , 7 | | | 7 

V. p. 135 Phytocrenex p. 35, and Icacinacez p. 36. 
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TABLE I, 
PHANEROGAMS. 

ENDOGENS; 

The Natural Orders with : asterisks affixed (***), have the single carpel always anterior; in those with x it is for the most part reiaae te ee arta: lateral; and in those with only 1 it is indifferently anterior or lateral, unless further 
added. Tho notice is ay 

All the variations referred to are to be un 
e with 3 daggers affixed (fff), have the single carpel always poste rior; in thos 

or posterior, but less Avtusnily the latter. 
with 2 it is indifferently an 

The Numbers refer to the Ovules, whether 1 or more in each cell, or to the seed; r. is an abbreviation of Raphe, and pl. of Placenta. 

The ovule pendulous, with the raphe next the placenta, is printed in italics, and also (as being an equivalent character), the ovule erect with the raphe dorsal. . 

or poe rior ‘or more frequently the latter ; and in those with only 1 it is anterior, lateral 
nder stood as Ooberite 3 in the same species, Eon the Pears specimen 

. ENDORHIZAL, OR RACE OF THE RICCIACEE. | §2. EXORHIZ AL 

(COLEORHIZA OF THE PRIMARY RADICLE, AND ENLARGEMENT OF THE CAULICULUS AND RADICLE, FREQUENT ) (COLEORHIZA OF THE PRIMARY RADICLE ALWAYS WANTING, CAULICULUS AND RADICLE NOT ENLARGED ) 

OR RACE OF THE ZOSTERACEZ. OR RACE OF THE ARACE#. 
‘ 

a HETEROCARPOUS. PROCARPOUS. HETEROCARPOUS. PROCARPOUS. 
H 

A : 7 | 
= GRAMINAL. ORCHIDAL. ZOSTERAL. MARANTAL. ARAL. DIOSCOREAL. 
op) 

ALL. 1. 

A) ORcHIDEs (***?) 

= APOSTACIACES. 
ALL. 1. 

s ALL. 4. x ‘ 

= qoute: ae aoe XIDEX. Trex. 
: OMACEZ, i 
is Numerous, horizontal, or in ALL. 8. ee oe horizontal, r. later- | AMARYLLIDER. 

part suspended, r. lateral or | F{yprocHARIDEx MARANTACER***, : Numerous, horizontal, r. ALL. 2 

iable,. : ‘ cs i lateral. variable Seauloie aeataiinig’ #0 a 1, ascending, cotyledon next pl. poe DI0SsCcOREACE (* ?) 
BURMANNIACES. frequently dorsal. BROMELIACE2. H®MODORACES. Suspended, 7. newt pl. 

MBP EMRE O Ec Ae | 

| > 

, | 
| 

. ! ALL. 9. 
os ALL, 5. Ace TRIURIDEZ. 
= MAY¥ACES. pete ar : Erect, r. next pl. 

7, XYRIDER. e: soe i | ALISMACEZ Hae ee AuL. 6. 
Oy ONTEDERIACE®: itseck cotyledon neeees RONTIACEZ. SMILACEA. 
ae) When single and pendulous, r. When ascending, r. next pl. ALL, 5. TRILLIACILE 
oS ALL. 6 turning obliquely Rowaels pl. | BuToMACEs. ALL, 3. ik. eae LILIACBA : aa LL. 6. ings De PANDANACE** or ¥**, : Ascendin, lateral, or ob- a E é but the foramen lateral in its | Vwmerous, ascending, r. dor- PaLMaceatt. : u tal, r. 1 at ng, I. late 
ay URIOCAULUNEZ,. relation to the funiculus sat, When single and erect, r, next | Numerous, horizontal, r. later- Hauely towards the pl. 

R Ascending, r. lateral, or next pl. al; or 1, asc cending, r . NeXt 
& AES TIACE Se Chacha aeue eet JUNCAGINE. pl.; or depressed and r, dor Anion hte pl. PHILESIACER. 
M DESVAUXIACEZ11T. JUNCACER Erect, r. next pl. sal. E GILLESIACEZ. i 

When horizontal, r. irregular ALL, 7. 
5 Juncus, ascending or horizon- ME Fee iy ; frequently on the upper sur r MELANTHACES. R : * 
7, Ait, @ tal, in several rows, r. lateral ALL. 10, Pendulous, r. dorsal. ace; ee decatitingr later- | When ascending, r. next pl. errr on in eis 
ba Baas few of uppermost al or variable. : Seta pee aries Me 
ch CYPERACE&. sometimes ascending, r. dor- P OTAMOGETONE Didilenbabhtas 1, erect, r. dor- merou . lateral o 

oO Erect, r. next pl. ? sal; the lowermost sometimes | Convexity of the “otyaon sal. vanahle 
Ay Gpinisidne depressed, r. dorsal. Luzula, | dorsal, radicle inferio 
~ ; 8 erect, r. axile. KKK 
ae Ascending, r. next pl. : NalaDEm™**, 

ZOSTERACE. 

% ; 
= . 
SS 

: 1 s i 

MD SS 3°35 

3.8 
ee ie : Derived from Jungermanniacex, v. Table IT. : 

a 84], BS 5| LICHENALES. 
& SG | FUNGALES. 

=) +s 
o~— 
mr 
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CRYPTOGAMS. 

TasLe I, 
PHANEROGAMS. 

EXOGENS. 

THE BALANOPHORAL DIVISION 

Aphyllous. 

OR RACE OF THE BRYACEE, : 

> SANTALINAL. LORANTHAL. BALANOPHORAL. MYRTAL. ARISTOLOCHIAL. 
las a 

= HETEROCARPOUS. PROCARPOUS. HETEROCARPOUS. PROCARPOUS. PROCARPOUS. | HETEROCARPOUS. PROCARPOUS. PROCARPOUS. 4 

1% Basaioet 
é 

Ps | 
2 | ALL. 1. ii ALL, 2. 

S DT toe VALERIANACEE ***, At. 1. CAMPANULACES. 

<{ ~ ‘i ~ (The position of the fertile car- ’ z ee Pee to : 

oy ° le s 

H CINCHONACEZ£{}. CAPRIFOLIACER t. be ee valent to -enietior) ri * 9 : 
a R, lateral, BRUNONIACES t. CicHORACEZ*. GooDENTACEE***, » STYLIDIACE a 
ay When single and erect, r. next | When single and pendulous, r. eke : llateral), Zrect V. Myrtal Sub- at n All, 2. 
O pL: when single and pendu- lateral. , Hiiat “pe Erect, ”, dorsal. : piers gs aera ). rect, | 1, eae r, next pl.; or 2 or ( yrtal Su ivisio he 

7, lous, r. dorsal. SADOXEA. R. lateral, or dorsal. r. dorsal. We scendin, ae r. he teral, CoLUMELLIACEZ. 

° RUBIACEZ. i lnteent CALYCERACER***, _ _ Comrosira*™. Se ee Numerous, horizontal, r. appa- 
ei . 1 ascending, r. next pl : Bkin: _ | Hrect, vr. dorsal. R. lateral, or ate variable. rently lateral. 

1 e 4 . ' 4 

ALL. 1. ALL. 5. | ; 

n " ALL, 8. HaMAMELIDER**, | =e 

STYRACEE. | SYMPLOCACE 2. UMBELLIFERZ}{T. When single, pendulous, r. : ALL. 3. Zi 
De ato pt lateral, perhaps not always. - 

Ascending or suspended, r.| When suspended, r. next pl. . Me When numerous, suspended, + os > 
Dabs: I 

lateral. Styrax, ascending, . - ARALIACER, next pl, MELASTOMACEZ. Ca ONAGRACERT¥*, if 
next pl. R. next vl 1 ALL, 4 

ALL, 3. y a RHIZOPHORACE. When horizontal, r. lateral. | | 2, erect, r. lat ral ; ; “ ” 2, _ ‘ aeciae deep ane gas . 

wo DICLIDANTHERES. GUNNERACER. 2, pendulous, r. newt pl. §Mrmecyies. vending, , obliquely dorsa Able bret iit a. ae Homartacee. 

b O ps St 1, pendulous, r. next pl. Ars. 2 1, pendulous, r. newt pl, Re eee Erect, r. next pl. Myrracen***, : : CUCURBITACE 20 ne on sar placont, 

CH eee : fae susponde When single and ascending, r. Numerous, horizontal x Inter. | Seen Fees B. 
* Nucleus pendulous, — a nDIE CoRNACEZ TT. eb Pera. nh = aid a ALL, 2. LyTHRACEz TT. next pl. Aut. 2 al; when single and Fe endu- | LOASACEZ. 

Es attached to its dorsa eg 2 i When suspended, r, next pl. R. lateral. Aucuba, r. dorsal. ‘ ALL, 4. enter aeFboe: HALORAGACER***, When ascending, r. next ph §LecyTHDEm. RAvFLEsiAcea lous, r. dorsal Numerous, ae Yr. newt 

| its apex superior, beneath the oe AXIFRAGACEZET. ; 8 Le Des single and pendu- | 
ow funiculus which curves over wey SALANGIEE tf. hen “ascending x, next oh Stas b Res & gui hee daaeige 1 §BELVISIEE. Broontace. : tie eae 2 
Bal it. : hey R. lateral, Aphanopetalum, 1 pendulous, | 2 07 4 suspended, r. neat pl. ; scending, 2, suspended, r. dorsal, (fora- DATISCACEE, Cee 

re BRUNIACEE***. when numerous, aaeatne es VocHysiAcEz£ TT. men beneath the funiculus) ta : 
‘ dorsal. 

oe 1 inte pare epi SEScALLONIER lateral. ‘merous, suspended, 7. neat ‘ae lag an suspended, r R. lateral. : 

” (more frequently ) r. new . SBELANGERER. pl.; or 2 erect, r. next pl. ateral. 

pl. §RIBEsSIEZ. ‘ 1 ict &B lateral. | | SBARRINGTONIE. 
: Horizontal, r. lateral; in the eee F cguete | | When 8 or 4 and suspended, r. 

ermost, r. on the under } HYDRANGEACES. Nees , : 

surface, in the ower T. | §PHILADELPHE® ‘ 

on the upper surface. : 
Numerous, suspended, r. next 
pl. / 

| . 
ibe a ae $$ nan eee ig ee ee 2 ' ALL, 5. 

ALL 5. ALA: 6 ALL. iG ALL. 8. ALL, 3. sok lm A : >) 

| sawp ALACEaet GARRYACEE LoRANTHACES. Ee ELWINGIACEE. lela delay sonal ? | escno ae, | Crmmacne. : 

uniculus attache e dor- 
5 Cv Gialen tn aces ; or fu- tego 2 pendulous f from § MysoDENDRE att. ; qk S43 r, dorsal vel alan al te ocvle: ARISTOLOCHIACES. 

| niculus atached laterally, aeess lateral as regards ‘the | Funiculus attached to the dor- ! Numerous, ae oie r. ae 
» 2 carpels, V. Appendix sal side of the ovule, curving | waye’'on she nee " 

Ee over its apex in a part of the oanehy appa- 
r rently lateral. 

< 
ch Mec 

% Poe Ok Pee hace oe ee 

Litas ka ee ee 

S BRYACEZ. 

A ANDREHACEA. 

S J UNGERMANNIACEZ. er 

& ee ere 
SL 5 ae ania armen 

g 
ALGALES. 

= 
CHARACE. 

Be (An Order of Algales.) ies : , - 

¢ i | loptly thie latons 

= | 
urth affix Fl have the single carpel indifferently anterior, lateral, or posterior, or more frequently the latter ; 

Ie ; + d ith 3 asterisks affixed (***), have the single carpel always anterior ; in those with 2 it is for the most part anterior, being otherwise lateral; and in those with only 1 es ie indifferently anterior or lateral, unless further Pak is added. Those with 2 daggers ed (tT), gie carp ’ ’ | ee 

; The ae aia of “sy only 1, it is anterior lateral, 0 r posterior, but less frequently the latter. All the variations referred to are to be understood as occurring in the same species,—on the e specim 
GN v. ’ 

mr bbreviation of Raphe, and pl. of Placenta, 
5 

.N arg refer to the Ovules, whether 1 or more in each cell; r. is an a 

se = ag vuelta with the raphe next the placenta, is printed in italics, and also (as being an equivalent character) the ovule erect, with the raphe dorsal. 

‘he ovule ; 
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APETALOUS. 

eR 

GYMNO- SPERMOUS 

Pro- 

Derivation. thallious. 

CRYPTOGAMS. 

SUB-DIVS. 

MONOPETALOUS. 

E Se 

Tasie III, 
PHANEROGAMS. 

EXOGENS. 

THE CHLORANTHAL DIVISION; 
OR RACE OF THE LYCOPODIACEA. 

SCLERANTHAL. CHLORANTHAL. 

HETEROCARPOUS. PROCARPOUS. HETEROCARPOUS. PROCARPOUS. 

ALL, 4, 

ALL, 3. ? 

pee A Myororacex LaBiara***, 

i HypROPHYLLACES. ER, oe Oe, plows r, lateral. ae apo oes the Wee 

ee * eral; when  ascendin, 
ee When suspended, r. neat pl. 1, suspendcd, r. next pl. SELAGINEE Bphiiripas ee 8) 

’ ALL. 2, PoLEMONIACEE ERRETIACER Pendulous, r. lateral, ( very eK. 

? PRIMULACE®. MyYRSINACEZ. GLOBULARIACEE***, L sennul Titers. rarely net pl.?) VERBENACES 
: Aut, 1. bee single and anes r, next | 1, pendulous, r, latera, Erect, r. lateral.  Spielm 

PLUMBAGINEET Ascending, r, next p!. S ; 1, pendulous, r, dorsal. ue r. later pie 
Et. TILBACER fT, or TT. Bae ee, Bora& 4, endulous, r. lateral ; aad 

R. dorsal. PRIMULACEZ. 1 erect, r. lateral, or apparent- PLANTAGINEZ***, or i anphiropa mith the fora- penile radicle horizon- 

Ascending, r. next pl. ly next the placenia. Vhen ascending, r. next pl. nen uppermost, », next pl. tal, directed laterally. 

ALL, 4. y 
-PORTULACEZF. 

When ascending, cotyledons ALL. 5. ALL, 6, 

fee 3. pipes: REAUMURIACES. C oy . , 
AL. 2, FICOIDE CARYOPHYLLACE Erect, r, next pl. a ouaam aa CALLITRICHACEE. oe 

en numerous, ascending, r. | Suspended, r, next pl. oe 
readies myttt. R. aaa or ae er wing tne noiyeda Taw ARIC ACER, ee ee nale ai e spended, r, next p en om 

Des cotyledons dor- | TETRAGONIACEA ie When parietal and ascending, | erect, r. next pl. LATINACES. Erect, r. lateral. 

sal, or lateral. Ls ee, cotyledons dor- MOoLLueInex***, a aliginy va riable pabend stly | 9 §TETRADICLIDER numerous sus- i 

sal; o scending, cotyle- | When single and suspended, iat ral. Tamarix, erect from | ° if pended, r, lateral, or variable 

‘ions tae », nest pl. the base r. axile. ee rage ovules horizontal, a twist ing of the funicu- 
r. lateral, 

FRANKENIACEZ. 
Ascending, r. lateral. 

ALL, 5. 

NYCTAGINEZTTT. 

Erect, cotyledons next pl. ALL, 9. 

AMARANTHACEA TTT. LL, 6 C Z Y 
ok, ALL, 8. KK 

When pendulous, cotyledons ScLERANTHACER***, Kee > POLYGONACES. | PHYTOLACCACE® : 

PoDOSTEMONEE (*** ?) Asoend ] 
dorsal. * scending, r. next pl. 

Pendulous, cotyledons next the acheniing, x next bl 

CHENOPODIACERtHT. funiculus. 8, f. oY PETIVERIACER***, 

When es aes oan Seed erect, cotyledons next pl. 
dorsal; rarely la ater 

Pasnametth 

FORM. 

ALL, 10. 

PIPERACEZ}tT. 

SAURURACEZTTT. 

ALL, 11. 

CHLORANTHACER***, 

GNETACES. WELWITSCHIE. 

(A § of Gnetacez.) 

LYCOPODIACE. Iso 

(A :: i Fee 

Derived from 

BRYACEZ. 

(V. Table IT.) 

that it is anterior, lateral or posterior, but less frequently the latter. All the variations referred to a e to be understood a 

The Numbers refer to the Ovules, whether 1 or more in each cell, or to the seeds ; r. is an abbreviation fe Raphe, and pl. of Placenta. 

The ovule pendulous with the raphe next the placenta is printed in italics, and also (as being an equivalent character) the pendulous campylotropal ovule, where the embryo subsequently formed has the cotyledons next the placenta. 

The Natural Orders with 3 asterisks affixed od (***), hi have the aims carpel always anterior, and 1 only, reo that it is peg toad anterior or lateral. Those with 3 daggers pe 4 CHD have the single carpel always posterior ; and 1 only, indicates 

s occurring in the same species,—on the same specim 





POLY EN TALON 

APETALOUS. 

PROCARPOUS. — 

2, ascending, r. next pl. 1 or more, horizontal, r, on the 

- upper surface. 
’ 

A Natural Order with 3 asterisks affixed 

eque 

ALL. 6, 

CERATOPHYLLACEATT FT. 

: te - i EP ROCATEOUS! 

j 
: j : ‘ B * leet 2 Asin ; : ; 

. : ¢ Vacorntacea, * 

zi ‘ | ee CRIDE Fs 

; : ak 3 ingle and eee 

. * * lateral or dorsal. “% ; 

a ‘ es Att. 1. ERICACE . 

S : S - A — ao When ascending, ¥. next pe 

A VILLARSIER. : | GENTIANACE. — A wronoweag rien © §DIAPENSIE®. Free. | 

: 
(A $ of Gentianacez.) — ; i Numerous, horizontal, r. N oe fy lateral, or varia- | (Carpel very rarely pote D 

: lateral. PYROLACE. s ble . Ase Reneing,- r. nex 

: ba . f © ~ 
| 4 

me 1, ¢ 

| ALL. 3. : RESEDACE : ‘ : : : a 

+ Au. 1 — namphiropal teenie, : 4 

Lar amet Ez Micxorribeny. DILLENIACEZ fT. r. neat pl. } * ~ ALL, 2. : 

A ° . = 
| Pendulous, r. dori sl or ocea- | When erect, r. next pl.; when | 1, erect, r. t pl; or2,* “ALL, 4, CRUCIFERS. | ALL. 4. ALL, 5. '| CLUSIACEET. 

Cee lateral or next the | horizontal, r. lateral. lateral, in one obliquely to- BERBERIDE®** or f. Suspended, one s ee F 4 RANUNCULACE Bee : but | DrosERACEE | 4 en horizontal, B strat | 

: diaee of the ova SEUPTELEZ. thephee as setae a _ reece: ascending, i. next we the foramen external, N ircigiete ee : | when the flower i is regu- ee 1 pendulous r, dor- ALL. 2. a ascending, xt pl. es 

es : ! E ; = e 

LLIGERACEZ ; pie 8, ioe ties ages Ait Ate / When 2 erect, r. dorsal. PE ARID EM Nuinerods, wugpetided, ar t. Fr ILLACEH. |) eae - Aut a : 

1, pendulous, r. dorsal, dor e 2 upper . ¢ Horizontal, eos ] ateral, sable, ie ica ecnshis | Erect, r. bie Phi or eaiemae ANCOACEZ Pendulous, r. dorsal. 5 or 6, sus spended, r. variable | "ay oe as eae : 

§Herx ANDIEAt. lateral on os or ‘under sur. Erect, r. next pl. §PODOPHYLLEZ. os aid bs bein ideals Y | lous, r. dorsa any eS r, lateral. Prrrosr eee but most a ‘dorsal. Senn ae as ta 8 oh we 8 — 

either superior or inferior. , 
he 

1, pendulous, r. dorsal. gee eae §MyristicEa£t. SLARDIZABALEX, P tehubersars x. Prince Numerous, Suda = HIYPERICACEA. suspended, v. next pl. 

pane Erect, r. next pl. Numerous, horizontal, r. 1, erect, r. dors ‘ateral, rT R, lateral or oe often on * 

Suspended, r. lateral. M . lateral. 2 or 8, suspended, r. dorsal. : ‘| the upper §SAUVAGESIEZ. 

ALL. 2, ue Cl yeas oe MENISPERMACEE (+ ? ae ia etmerintias 3 IE Sree 7: NnpeNtior. | Treaanpnaces. : ae eae ig 
§ILriciex. 1, pendulous, r. dorsal, si : PAPAVERACER. een umerous, poe r.lateral | Obliquely ascending, r. lateral. | Suspended, r, newt pl. : 

= Mie csr ; si cay GLE cache on oe gs ATHEROSPERMEZ. Carpel most frequently lateral. | Nymerous, horizontal, . var or variable, | | ere SU ener as : 

eae anv cas cen: eins * thea ef 1, erect, r, next pl. 1 or 2, suspended, r. next pl. | viable; in Macleya 6-8, “ : y | SPARNASSIE A. 

§CassyTHE ET. always on the upper surface, Numerous, horizontal, r. later- 

Pe EA pee: Tr. dona. | CALYCANTHACEE. §FuMARIEA*** ' al, sometimes varia able. 

MarsILEACE 
Derived from a, OS 

v, Table V, 

ently the latter. All the variations referred to 

The Numbers refer to the Ovules whether 1 or more in e 

* The ovule pendulous with the taphe Sext the placenta is 

re to be under ane specim 
(***), has the es carpel always anterior; and in those with only 1 it is dca — or lateral. Those with 3 ange: affixed ne batts the single carpel ae s posterior; in those PAE 2 it i is indifferent] anterior latera 

, erstood as occurring in the same species,—on the sa | D | y PP 5 | y ? or posterior, or more efroguently the cil and i in n those W with only 1 

. cell; r. is an abbreviation of Raphe, and pl. of Placenta. ee Le ee ely ge : ey ; 

printed in italics, and also (as being equivalent ce inate the aa ee with the raphe dorsal, and the suspended campylotopl ovale with the f forannen above or extemal to “fhe fanieulus, ; a — 
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TABLE V, 
PHANEROGAMS. 

EXOGENS. 

THE CASUARINAL DIVISION, 
OR RACE OF THE MARATTIACER. 

1, ascending, r. jaa pl. 

6) . 
ee 

= PROCARPOUS OR NEARLY SO. = 
t 

a 
Pp URTICAL. CASUARINAL. 

. . 

=) ALL. 1. 
S) APOCYNACER. AuL. 1. 
4 Numerous, horizontal, r. on ace sane 

the under surface Numerous tal, 7. on 
ot fia 2 suspended, amphitropal, the unde ure 108 pendu- 

‘ rr, next lous, r. next p 

ALL. 2.° 

| EUPHORBIACEA***, ALL, 2. 
ce 1 or 2, re v. next pl. CIsTACER. 
| sp a ALL, 3 Ovules showing a tendency to ‘ 
Hi 5 susponded, %. next ol FLACOURTIACE. be su spended with a lateral, AUL, 4. 

Cy a ee ea When suspended, r. next pl. on inferior raphe. fi : 2 
2 i: nae stromal mith | SPANGIEA. AMYDACEZ. PASSIFLORACEZ. VIoLaAcEn***, 
Pian am he i] rie ie dette Nilshohbis, (waenaeae >, foes When Soy rn. very short, Horizontal, r. lateral. a esihiree horizontal, 7. on 

4 cae side immediately y a pl. or occasionally lateral. newt pl. TURNERACER. rhetien ms Pade COE) pees 

‘e) bed fSuniculus ; endostome and : 7 izontal, r. lateral. 
on sehen distinet pin the Pat eee ui my ALL. 3. oe a ; tr; 7 < @ 

wnerous, horizontal, r. partly *E ALESHERSB . 

variable , but t most frequently Lacistemacna**, Ascending, r. lateral. 

Bee on the under surface. Suspended, r. neat pl. em 
2, suspended, r. dorsal. STILAGINEA. 
EMPETRACE uspended, r. net pl. 

FORMS. 

ALL. 4. ALL. 5. ALL, 5 ALL, 6. 

CANNABINEE***, ARTOCARPEZ***, JUGLANDES. ScEPACE. 
Pendulous, cotyledons neat pl. | When suspended, r. neat pl. SALICACEA. 2, pendulous, r. next pl. 

Urticacex***, More *, rarely f. ding parietal and ascending, | BETULACEX. 

Uitmacen**, Elatostemma**. Pendulous, r, neat pl 

Pendulous, r. next pl. Suspended, ». newt pl. Came ERE (*** ?) CASUARINEA*** 
LTIDER** Pendulous, x, next pl, Seed suspended, short raphe 

Pendulous, cotyledons next pl. MyRricacex. deihclde 

TAXE. CoNnIFERE. 
(A § of Coniferz.) 

CYCADE. 

MARATTIACER. 

POLYPODIACE. 

OPHIOGLOSSACE. 

EQUISETACE 

Derived from Lycopodiacez, 
v. Table III. 

The Natural Orders with 3 asterisks affixed (***), have the single carpel always anterior ; in those with 2 it is for the most part anterior, 
the variations referred to are to be under- that it is indifferently anterior or ee and ‘ bene 

stood as occurring in the same spec n the 

The Numbers refer to the Ovules sahtiee ee or more in gr ‘atte r, is an abbreviation of Raphe, and pl, of Placenta. 

The ovule pendulous with the raphe next the placenta is printed in italics, and also 

ue wi ook it is usually anterior or lateral, and but very rarely posterior. All 

ascending with a dorsal raphe, and the ascending campylotropal ovule with an internal fora 

being otherwise lateral; 1 only, indicates 

(as being g canivalent ecg the ovule horizontal with an inferior raphe, the ovule 





1 or 2, erect, r. next pl. 
ency suspended, 

with an orion faehe: 

APETALOUS. 

Ovules and seed asin Sabiaces | 

i0n. t 

Deriva 
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EXOGENS. | 
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4 4 swe 

: GERANIAL. -PLATANAL. PROTEAL. | 
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Soo 

w PROCARPOUS OR NEARLY SO? HETEROCARPOUS. PROCARPOUS., HETEROCARPOUS. PROCARPOUS. . 

= ALL. 1. ALL, Vs 

eS CONVOLVULACE. seh U ‘ Tht 7) Acantuacnm***, <a 1 or 2, erect, r, next pl. Axa. 1. PE o GESNERACE® TRICULARTACEE ( 
é DALIACEZ, , oe see Som ie | When 2 es A lateral. 

f) Cuscuracnz. L c When erect, r. dorsal. OROBANCHACER. rior). 8, ascen ayo 

BS NOLANACEE eee Nonaka CRESCENTIACEX V. Appendi a next Ae o - 1 ; ‘ . Appendix, 2, 
7, Seed erect, cotyledons at the ee ager Peeaer a r. — a suspended, r. next pl. Lathraa, suspended, r. next pl. ScRoPHULARIACER***, eee angioma 

© inner angle of cell next lateral or in part on the BIGNONIACEA. When ascending, r. next pl.; pendix. th f the fru . Z he - e axis of the : upper surface, when Ne r. next po. 

ALL. 6, ALL, 7. 
ALL. 8. MELIACEZ. , aS ALL. 3. 
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1 or 2, erect, r. lateral. ; ConnaracEn***, cotyledons dorsal, y ply eh a the fore 

ViTacea, Ayre picbiga lt but showing ACERACER. . EOC 

2 erect, r. dorsal, or lateral. 
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g in the same species 
hat it is for the most part anterior, being otherwise lateral ; and 1 only, that it is os Baa anterior or lateral, 
All the variations referred to are to be understood as occurrin, cimen n the same spe 
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x APPENDIX. — 

‘3 : a Page 15. 

GARRYACEZ. 

Fadgenia laurifolia has the ovary and ovules of a Cornus supposing the dissepiment in the latter to be removed ;—in all the flowers examined the dissepiment if present would pass between 
the ovules, as the stigmas are always opposite them ;—the thick, twisted raphe and funiculus, like that of C. sanguinea, may be seen turning up in opposite directions in the two ovules, and 

the canal in the style in most instances opens over the outside of each ovule. The difference in the wood, more perhaps than any other character, requires this family to be placed in the Apetalous 

Division, because in the absence of the dissepiment they may be well compared with Vahia among Saxifragacee. , 

Page 35. 

OROBANCHACES. ; 

The two carpels in Lathrea squamaria are anterior and posterior, which is clearly proved by the placentz being right and left of the axis, and the stigmas anterior and posterior in the expanded 

flower, and also in the unopened flower when so young that scarcely any style is formed ;—in the expanded flower the anterior lobe is larger as in some genera of Acanthacee. Each placenta 

however separates partially into two as it ascends, so far at least as to become naked and less prominent in the middle. As Orobanche is so near Lathrea, differing more in the stigmas being 

right and left than in any other character, it follows that the placentation in that genus is not dorsal because it is the same as that of Lathrea, the separation in each placenta being rather wider 

but yet not extending half-way from the margin towards the mid-rib of the carpel. In all other instances of dorsal placentation I have examined there is no placenta formed, the ovules arising 

from the substance of the carpel, but in Orobanche as in Lathrea two very thick placentz are present, but they divide as they ascend into four, the halves thus separated however closely 

approximating again at the apex of the ovary. This being the case, the apparent dorsal placentation of Orobanchacee may be entirely owing to a displacement of the placente as in 

Mesembryanthemum, which is the more probable as it occurs only in a part of the genera. The stigmas being right and left in Orobanche is accounted for by the early condition of the flower in 

O. major and elatior, and especially the latter, which might be described as having the stigmas anterior and posterior as in Lathrea, but by the time the flower has expanded two lateral lobes have 

grown and obliterated this appearance, but the tranverse fissure remains in the same direction in both genera. In Acanthus spinosa the two carpels are anterior and posterior, but the stigmas 

right and left, which would perhaps be sufficient to account for this deviation in Orobanche. ' 
* 

Page 37. 

ACANTHACES. 

The radicle in Thunbergiee is described as inferior, but this seems impossible as the foramen in T’hunbergia has distinctly the appearance of being superior, and the inferior eosin of the 

secundine is broadly oval or almost flat ; and Prof. Agardh, who I have always found correct as to the position of the foramen as far as regards its being superior or inferior, states that it is superior 

(Theor. Syst’ Plant., p. 189), which is also seen in his figure of 7. alata, Pl. XVII., fig. 2. The probability appears to be that the ovule curves more or less as it advances in growth, so that 

the radicle is directed to the hilum, and is therefore horizontal as in Spielmannia. v. Table III. Spielmannia has also been described as having an inferior radicle although the seed is pendulcus, 

being attached close to the apex of the cell, but the radicle is directed away from the hilum laterally, the embryo lying horizontally across the seed. 



EXPLANATION OF THE FIGURES. 
.1. The embryo of Dae involucrata attached by a funiculus to the albumen. - 

2. A longitudinal section of the ovary of Hernandia sonora, showing that the tube of the calyx is completely adherent to it;—the involucre is seen ceils the lower part of the ee A small canal which i is 
sometimes pervious, is seen extending from the base of the style to the cavity of the ovary. 

Fig. 3. The ovule of the same, showing the apex of the secundine protruding through the foramen of the primine. i 
Fig 4. A stamen of a Hernandia before the dehiscence of the anther. The anther valves are quite pes the connective is distinguished from them by tog Pee in its lower part, oad BBE ee with points like very 

short hairs towards the apex. oe ce : | | 
Fig. 5. A stamen of Hernandia sonora after the Tees of the anther. et , ieee 3 | es ie : Ee 
Fig. 6. A hermaphrodite flower of Callitriche verna magnified ;—the figure shows also the venation of the leaves. 2 Sk . whee ee a 
Hig. 7. The same more magnified, the bracts having been removed to show a ae of insertion of the stamen. | S16 | : ie : 
Fig. 8. Flattened glands on the stem of Callitriche pedunculata. : 
Fig. 9. A longitudinal section of the anther of Callitriche pedunculata. . 
Fig. 10. The ovule of Callitriche verna at an early period, at or very near the time of timanity, showing that the raphe is sarealy half the length of the ovule ;—a, its point of attachment to the ‘latent, b, the foramen. The 

apex of the nucleus is visible through the semi-transparent primine. | 7 
Figs. 11. & 12. The same more advanced ;—a and b, as before. The tissues being semi-transparent, the nucleus is seen incompletely filling the external tunic. 
Fig. 13. The mature seed showing that the raphe has scarcely increased in length, and that the undistended portion of the external tunic remains as a minute wing above die hilum; a and b as befote: 
Fig. 14, A longitudinal section of the seed, showing the relative proportion of the embryo to the albumen and the je of the cotyledons, as compared with that of the radicle. . The radicle is seen distant from the hilum by 

one fourth of the longitudinal circumference of the eas 



* 

| ihe OTe 

oo 

Onn
, 

Tr
 

M
T
R
  
&
 

* 

N
P
R
 7 

O
y
 

regres 
#05 

t 
2
 

att 
C
A
T
H
 

O
N
T
 a
u
l
 

42 
e
b
 
Se 

g
e
t
 

o oi
e 

i
 

e
e
n
 
e
e
n
 

a
 

a
r
n
t
 

A
 

C
L
R
 

A 

re 

a 4 = 

G Jarman sc. 
B Clarke del. * 



ae ae 

a5 

fr 

ig 
¥ 


