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(Communicated Oct. 14, 1846.)

HAVING been urged to prepare a paper for the Journal of the

Horticultural Society, embodying whatever is known to me con
cerning the cross-breeding of vegetables-although I am not
aware that I can add much to what I have already laid before
the public on this mysterious subject-in compliance with re
peated requests, I will try to arrange what seems to me ascer
tained, and to point out some of the results, and some of the
difficulties and uncertainties that require further investigation.
When I first asserted that it was preposterous to suppose all the
existing forms of vegetables, according to the subdivision of our
botanical arrangement, to have been so specially created by the
Almighty, and that I suspected the various forms of animal life
to have also branched out from a smaller number of original
types, I was attacked by some as a person who was minishing
from, instead of attributing infinity to, the power and wisdom
of God. I trust that the progress of useful knowledge has nearly
dissipated such absurd calumnies; and that the labours of geolo
gists have shown that, as the Allwise, who fills the unlimited ex.
panse of universal space, speaks to us of his hands and handy.
work as if He were an artificer of our own definite dimensions,
so the Scriptures detail the immense operations of ages before
the creation of man by expressions conformable to our petty
space of life-revealing in simple terms a few great truths, gra
dually and duly confirmed by the progress of scientific investi
gation, which brings to light the primordial remains that prove
the succession of events, while it adds immeasurably to the great.
ness and majesty both of the operations themselves and of the
means by which they have been effected, showing that they were
not comprised within a diurnal week of our terrestrial life, but
filled a gigantic page in the great volume of antecedent time.
We must learn to understand the true force of the words of
Scripture, and not derogate from the greatness of God by re
ducing it to the compass of our narrow conceptions. I have
entered at length into that consideration in a late publication
entitled ' The Christian,' and shall not now revert to the
subject.
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Let us, however, consider the grounds for believing that all the
existing forms of vegetable and animal life flourished, such as they
now are, from the first. If such was the case, why do the deposits
of the old world not exhibit them all, as well and as plentifully
as the lost races? And how comes it that the primoeval forests,
and the vegetation of primoeval swamps, have vanished with the
mastodon and the sauri, and neither the oak nor the chesnut,
neither the rhododendron nor the azalea of our own days, are to
be found amongst the remains of ancient time? We know of
no second creation of vegetables; we have no account given to
us, by any person having divine authority, of any successive acts
of creation, except in the course and unfolding of the reproduc
tive system by generation, nd in the creation of land animals
after the fowls and aquatic creatures, and of man after them,
though every reproduction, where a new soul is incorporated
with a new body, is in fact a fresh creation, but conformable to
the law established by God at the commencement, when He
said, "Let the waters and let the earth bring forth;" unless we
adopt this, which perhaps is the most probable solution, that the
mandate to the earth to bring forth vegetables (that is to say,
the law impressed upon its matter to that effect) had not merely
instantaneous effect, but was a law continuing for ever to operate,
and, as long as the earth remained in the same general state,
would reproduce the same results in the generations successively
arising; but, on each great change in the circumstances of the
earth itself, would produce results, both in the vegetable and
animal forms, that are continually arising from and returning to
the dust, different from those which the same mandate or law of
the Almighty evoked in its original condition. That simple view
of the great creative act of Almighty God is calculated to give
us the sublitnest view of His unfathomable wisdom and power,
and it accounts for the mystery of generative reproductions in
similar form, as well as for the variations which have taken place in
existing things since the first great periods of the creation. If the
old saurian races, which are utterly extinct amongst animals, could
only thrive in shallow salt water, which seems probable, we can
understand why, after the uplifting of a larger portion of the
earth and the confinement of the waters to deeper hollows within
a narrower space, their races should have gradually failed, being
drowned or starved in the deep, and unable to exist on the dry
land. We may, perhaps, by a stretch of imagination, figure to
ourselves some drier and more elevated spot in the earliest ages
of the world, where the animals and vegetables which were
destined to people it in later years, after the destruction of the
races which prevailed at first, had their nidus, and were so
closely quartered together, that the species of rhinoceros and
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roebuck now existing, by perpetually biting the oak or the
hazel, prevented them from multiplying, and were in their turn
so harassed by the hynas of the existing species, that their
races were barely able to perpetuate themselves; while the ex
tinct rhinoceros and liymna have had a more rambling spirit,
and gone forth into the wide world, and fed on the margin of the
waters upon the vegetables and creatures of the shallow swamps,
so that their bones became mingled with them in death. But,
if anything so improbable were admitted, we should still be met
by a grave difficulty; for why should those which had over
spread a wider space, and become multiplied, have disappeared
from the world, and the species, which we must suppose to have
been so limited in number and confined in space, that their
remains have iiot been discovered, have since become prevalent
in their stead? I can suggest no rational solution for that diffi
culty; no reason why the remains of the old world, when
dragged from underground, should exhibit a rhinoceros and a
hymna, or a plant, of a kind which does not now exist, and not
exhibit the kinds which do exist, if both were created simulta
neously, in their precise respective forms: and yet, without
entering into particulars, I may safely assert that, as to many
races of animals and plants, the fossil species are not found in
the present day. We must try, with humility and piety, to re
concile apparent facts with the revelation of God that has been
handed down to us: we must remember, that as the Bible con
tains the only and the whole word of God, and is the sole record
of His will and of the doctrine 11e has delivered to us, and
stands in that respect alone, unrivalled, and invaluable, it is not
the sole, nor even the most certain, record He has given us of
ancient natural facts; for the remains of the old world, which
He has preserved in such wonderful perfection by His power
and wisdom, are infallible documents, handed down by His
almightiness for our instruction and edification; and, although
we must not indulge in presumptuous speculations and con
clusions drawn from them, the facts which they exhibit are
even more certain than the words in that precious and invalu
able volume which relate to things only mentioned incidentally
therein, and not affecting the great object for which the Bible
was given to man-namely, the declaration of the will of God,
and the relations between Him and ourselves. We have, in the
history of Egyptian hieroglyphics, a memorable instance of the
gross stupidity of mankind in understanding words. A distin
guished Greek ecclesiastic had expressly written that they ex
hibited the first elements of words. For sixteen hundred years
the meaning of that expression continued to be a riddle, and the
most wild and absurd theories were advanced in the attempt to
B2
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explain it; no schoolboy was asked "What are the elements of
words?" and answered, "Letters, to be sure!" and no person
discovered that the first elements of words were their initials, till
a sentence was accidentally found written in letters as well as in
hieroglyphics. I may therefore safely say, that the image of
substantial bones stamped by the will of God in ancient days
upon the solid rock, unchanged and almost unchangeable, are
more certain documents as to old facts than any written record;
because we now see the former as they are and were impressed
by the dispositions of the Almighty, and we may quite misun
derstand the meaning of the latter. When we look to doctrine
and the will of God, we have nothing but the inestimable vo
lume of the Bible to consult; and yet we lament to find how
unable even its most precious words are to bind mankind in a
uniform and consistent understanding of their import, and of the
things absolutely necessary for our salvation; and, excepting the
fact that everything was made by God, they testify very little
concerning the things and creatures with which He peopled the
world in the first ages, and that so loosely, that our understand
ing could not rely upon our interpretation of its meaning, in
opposition to the imperishable memorials He has handed down
to us, if they should seem to disagree; but, in truth, when
rightly examined, they do not disagree.
According to the scriptural statement, God created vegetables
before the existence of the light of the sun and moon, or the pre
sent course of night and daylight; at a latter period He created
the birds and aquatic animals from the sea, including under that
name (see Gen. ii. 19) the wet soil it covered; and, at a later
period, land animals from the earth, which had then become fit
for their production: and He ordered them to yield fruit and
seed, and to bring forth after their kind-" cattle, and creeping
thing, and beast of the earth, after its kind." Here arises a
great question, which has never been properly considered
What is their kind? Zoologists and botanists divide vegetables
and animals respectively into genus and species. Species means
form or appearance; and genus means a kind.
Therefore,
according to the words in use amongst us, we are to understand
that God created the genera severally, and ordered them to
multiply within the generic limits. And what are even generic
limits? According to the new lights of science, those limits
are varying every day; and no two botanists or zoologists are
agreed about them: and we have no record of the origin of spe
cific diversities. But botanists have higher divisions; they have
tribes, alliances, orders, &c.; and who shall venture to say that
the limitation, which the Bible calls a kind, was not that which
modern penmen in Europe have thought fit to call an order, or
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a tribe? To me it seems that the Bible itself appears rather to
indicate that it does not mean one of the lower subdivisions,
where it adds, as an explanation, " cattle, and creeping thing,
and beast of the earth, after its kind :" which might signify, that
cattle shall not yield a creeping; a beast of the earth (that is,
a cat or tiger, &c.) shall not yield cattle-i. e. a cow or sheep,
a snake shall not yield a bird or a fish: and beyond such a
general outline the Bible history speaks not to man on the sub
ject of the propagation and diversification of races. It is a
subject open to inquiry. It is not said that God made each
beast, but "the beast of the earth after his kind." We are left
to our own inferences and experiments, and to the examination
of the organic remains God has bequeathed to us, in order to
acquire temporal knowledge on such points; which, as we
acquire it, will lead us more and more to adore the infinite
wisdom and power of God; but is entirely unnecessary to the
great object of holy life and the acquisition of eternal salvation,
and therefore of a nature which the Allwise did not think fit to
communicate to us authoritatively.
Upon all such matters,
therefore, we have liberty to speculate and reason, with piety
and humility, according to the gifts God has given us, for the
good of mankind, and for His own glory.
Twill therefore state, briefly and humbly, what is the general
bias of my surmises as to the diversification of vegetables, to
which that of animals must be in a certain degree analogous.
We know that four races of men have branched out from one
stock,-the white, the black or African, the brown or Asiatic,
and the red, with various subdivisions of aspect amongst them,
and we know nothing of the mode or time in which those di
versities arose. Revelation and history are equally silent on those
facts. They must have occurred very early. Jupiter is said to
have visited the .thiopians; and M. Faber has proved that the
things recorded of Jupiter relate to the period which immediately
followed the deluge. We may therefore assume that such changes
began in the lifetime of the sons of Noah, or were immediately
consequent on the dispersion of mankind. We are equally in
the dark as to the races of dogs. Old writers allude to different
kinds of dogs, and we do not know when or how any one of those
we possess originated; and the saine may be said with respect to
the origin of languages. From these facts I draw this inference,
which seems to me incontrovertible, that a course of change was
in operation in the early ages after the deluge, which had ceased,
or at least was greatly diminished, before the era at which our
knowledge of events began to be more precise, and handed down
by writing. I shall be told that these different races of men
breed freely together, and that these dogs intermix, and produce
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mongrels also, and that we see thereby that they are only va
rieties of one kind. Granted; I entertain no doubt of their
having respectively descended from one pair of created indi
viduals; but how do you prove to me that the cat, lynx, tiger,
panther, lion, &c., did not descend from one created pair? I am
rather inclined to think that they did (but this is only a surmise),
and even the horse and the ass from one created pair; and I am
quite unable to believe that the several sylviœ of the wren family,
some of which can with difficulty be distinguished except by the
proportions of their quills, and which have nevertheless very
diverse habits, notes, and nests, were created separately and
specially; and, when I look to the vegetable races, I am still
more unwilling to assent to the assertion, that every plant,
which this or that botanist has called a distinct species, or even
a distinct genus, had a special creation in the period before the
sun and moon shone upon this world, when God created vege
tables. Upon what authority is such an assertion made? Upon
none but the dictum of those who are pleased to inculcate it.
Upon what ground is it made? Upon none that will bear in
vestigation,-upon a rash assumption that everything cross-bred is
sterile, and that if the offspring is sterile the parents are thereby
proved to have been descended severally from the Creator. In
the first place, the fact even false as to animals. Buffon records
an instance of the fertility of a mule. I have seen that which I am
satisfied was a hybrid between a bitch and a fox, which was the
father of many puppies. But if the fhct were positively true,
how is it to be proved that the constitution and frame may not
have undergone such changes in the diversification as to prevent
intermixture? If I can show that in one genus of plants cross
breeding is not only easy, but more easily obtained than fertility
by the plant's own pollen, and that in others, so closely allied to
it as to make it a question whether they are not sections of one
genus, cross-breeding cannot be effected generally, and in no case
easily; that in some genera of plants many or all the cross-bred
varieties are fertile, and in others nearly allied thereto all, or
almost all, are sterile; the assertion that the races of canis or
dog must have had one origin because their crossed produce is
fertile, and the races of
from the cat to the tiger, must have
had separate origin because their crossed produce is sterile (sup
posing the fact to be true, which is not ascertained), must fall to
the ground. The only thing certain is, that we are ignorant of
the origin of races; that God has revealed nothing to us on the
subject; and that we may amuse ourselves with speculating
thereon, but we cannot obtain negative proof, that is, proof that
two creatures or vegetables of the same family did not descend
from one source. But we can prove the affirmative; and that is
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the use of hybridizing experiments, which I have invariably sug
gested; for if I can produce a fertile offspring between two
plants that botanists have reckoned fundamentally distinct, I
consider that I have shown them to be one kind; and indeed I
am inclined to think that, if a well-formed and healthy offspring
proceeds at all from their union, it would be rash to hold them of
distinct origin. We see every day the wide range of seminal
diversities in our gardens. We have known the dahlias from a
poor single dull-coloured flower break into superior forms and
brilliant colours; we have seen a carnation, by the reduplication
of its calyx, acquire almost the appearance of an ear of wheat, and
look like a glumaceous plant; we have seen hollyhocks in their
generations branch into a variety of colours, which are repro
duced by the several descendants with tolerable certainty. We
cannot therefore say that the order to multiply after their kind
meant that the produce should be precisely similar to the original
type; and, if the type was allowed to reproduce itself with vari
ation, who can pretend to say how much variation the Almighty
allowed? Who can say that His glorious scheme for peopling
and clothing the earth was not the creation of a certain number
of original animals and vegetables, predestined by Him in their
reproduction to exhibit certain variations, which should hereafter
become fixed characters, as well as those variations which even
now frequently arise and are nearly fixed characters, but not
absolutely so, and those which are more variable and very subject
to relapse in reproduction?
Let me suppose that the Almighty perhaps originally created
an individual plant of each natural order extinct and ex
isting, supposing the natural orders to be correctly set forth,
and rectifying the errors which may require correction. What
proof can be offered that more individual vegetables were ori
ginally created? None! It will perhaps be asserted that the
several individuals of different species or present form, which
are included in one order, could not have descended from one
original mother, because either they will not breed together, as
is usual with individuals of the same species; or, if they do, their
offspring is sterile. Such used to be the assertion; but it was
bare assertion, unsupported by proof. In the first place, the
fact is false in numberless instances; in the second, if it were
true, what proof can be given that no two things descended from
one origin can have become so diversified as to be now incapable
of a fertile union, or of producing that which will be fertile?
We are utterly in the dark as to the mystery of fertilization.
We know not by what wonderful secret contrivance the unsearch
able wisdom of God has prevented the minute and almost imper
ceptible grains of pollen from usually fertilizing any ovary but
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that of its own or of a kindred flower; and how can we presume
to say that structural and constitutional differences may not have
arisen amongst vegetables which have diverged from one origin,
rendering the fertility of their sexual union in some cases diffi
cult, in others impracticable?
I have had no opportunities, by the help of a powerful micro
scope, of pursuing any investigation into the process by which
the pollen fertilizes the ovules; and I have somewhere stated,
that, although I could not pretend to contradict those who asserted
that the grains of pollen from their own bulk emitted tubes
which reached from the surface of the stigma to ovules in the
germen, sometimes as in Hymenocallis pedalis tubiflora, 12 or
13 inches distant, and in others where the germen is subterra
neous at an uncertain distance, my understanding would not
assent to it: my objections were twofold: first, that it did not
appear possible that such a minute body should emit a tube of
such length, through which its contents were passed into the
ovary, as asserted. Secondly, that in all the wonderful con
trivances of Almighty wisdom to effect apparently difficult pur
poses, I had perceived that no unnecessary complication of
machinery was used. It seemed to me preposterous to imagine
that the Allwise would employ such almost miraculous tubes to
convey the contents of the grains of pollen into the ovary without
conducting them to the ovule itself, when they might have been
as securely delivered by passing directly from the pollen into the
passage through which the tubes were to advance without such
secondary conductors. It was as if an engineer, after leading
water for miles from the mountains in pipes, should at last turn
it into the valley, to find its way as it might into the cistern he
was desirous of supplying. I understand that further observa
tions tend to the establishment of the fact that the tubes, instead
of terminating abruptly, as before asserted, do actually reach the
foramen or aperture of the several ovules, and obtain admittance
through the mouth thereof. I have not witnessed this phenomenon,
but I am willing to believe in it, because it is perfectly consistent
with the apparent wisdom of God in all his works; but I think
those who have broached the facts have not understood the opera
tion, and it seems to me to yield the key to a great part of the
mystery in which the subject of vegetable fecundation is involved.
I therefore recur to my first objection, that it is utterly impos
sible that such a minute body should emit such a pipe and its
contents, that is, emit it of its own substance; and I apprehend
the fact to be, that by contact with the juices of the cognate
plant it acquires that which enables it to gain bulk for such an
elongation. I conceive that the abstraction of something, per
haps carbon, from the juice of the stigma, is necessary to that
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increase of bulk, and in some cases that atmospherical moisture is
essential to it. Hence it arises that old pollen which has been kept
perfectly dry may act so as to fertilize, but that which has been
once damp cannot do so, because it has been carbonized and has
discharged its office, and is incapable of acting a second time.
But the probability is, that, although mere moisture may have a
certain effect on the pollen, there is some more chemical union
between the grain of pollen and the juice of the plant necessary
to carry the duct to its distant point of reception, and enable it
to cry "Open Sesame," and make good its entrance when it
arrives there. It has, I believe, not been duly considered, that
the fecundation of the ovules is not a simple, but a complicated
process. There seem to me to be three or four several processes
-the quickening of the capsule of the fruit, the quickening of
the outer coats of the seed itself, and the quickening of the in
ternal part or kernel, and the quickening of the embryo.
Whoever tries to raise mule Alstroemerias from A. aurea by
some cognate species, will find, under favourable circumstances,
every flower produce a full-sized perfect capsule, though he may
fail in obtaining the least enlargement of the ovules. A mule
raised by Mr. Bidwill between Passifiora coerulea and onychina
flowered this summer in my conservatory, and produced of itself,
to my surprise, two fine plump fruits, two inches long, of a bright
orange colour, there being no other Passiflore in flower at the
time on the premises. On opening its beautiful fruit, it proved
to be empty as a bladder, the outer coat of the fruit only having
been fertilized in consequence of the weakness of the cross-bred
pollen. In other attempts at cross-breeding, or in plants that do
not make seed freely in our climate, he may find not only a per
fect capsule, but seeds grown to full size, though containing a
perishable lymph, and no sound kernel. In others he may find
the seed either of an undue texture and substance; or, if appa
rently good, deficient in embryo. In some cases, as in the very
extraordinary one first noticed by Mr. Brown with respect to
Hymenocallis, the seed having no discoverable embryo when first
ripened, acquires one after lying for some weeks or months on the
earth. It follows, therefore, that a continued operation of the
pollen must be necessary to produce all these requi&ites for the
formation of a good seed. It has been said that, when the ovules
are fertilized, the outer coat or capsule begins to swell. This
does not appear to be true; for the capsule often becomes per
fect, though the ovules do not seem to have become fertilized at
all. It seams, therefore, a process independent thereof, whether
simultaneous, antecedent, or posterior; so must the fertilization
of the seed-coats and of the albumen be, since they may grow
without an embryo: and some mysterious process must be con-
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tinued to vivify the embryo at a later period, since it can elude
the microscopic research of Mr. Brown in a seed so large as that
of Hymenocallis. I have cut open seeds of Hymenocallis an inch
and a half long, and found no visible embryo, but a large cavity;
yet the rest of them, being left in the damp ground, acquired
visible embryos, and sprouted some months after. If, therefore,
as I apprehend, the pollen tubes cannot reach the ovules without
deriving substance from the cognate juices of the style through
which they descend, it becomes easy to understand how there
may be sufficient affinity between them to carry on the process to
the degree necessary for quickening the capsule, but not to carry
it on to the point requisite, and with the excitement and irrita
bility necessary for reaching the ovule, and stimulating it to open
its aperture for the reception of the substance conveyed by the tube
from the interior of the grain of pollen. It is also easy to under
stand how moisture, either to feed the plant inwardly, and make
its juices abundant, or to affect the stigma outwardly, may be
necessary to the fertilization of the ovules. If a chemist could
analyze the pollen before application, and the tubes after, perhaps
it would appear that the pollen is deficient, and, in order to be
available, must be deficient in some one of the ingredients which
will be found in the tubes. If it be true, as I imagine, that it is
necessary for the pollen to derive from the style some chemical ad
junct to increase its bulk, and to enable it to irritate the aperture
of the ovule and obtain access, it will become manifest why it is,
that in some genera intermixed produce is easily obtained-in
others not; because it depends upon the close similarity of con
stitution and chemical relation of the component parts of the two
plants. We can easily understand that the individual which, on a
hot and barren soil, dwindled, after the dispersion by the deluge,
to a slender annual, may have acquired such different chemical
qualities, that it has not now sufficient affinity to the species which
in a moist and luxuriant position has become the master of a forest,
twining its colossal arms round the loftiest of its inhabitants; while
two other species, though very different in some striking points of
conformation, may have such constitutional similarity, and such
identity of component ingredients, as to have precisely the same
chemical affinities and intermix readily. Why is it that in the
genus Hippeastrum all the several natural species, forms, or
varieties of that plant (I care not by what title their variation is
styled) breed more readily by the pollen of any other, however
complicated by cross-breed, than by its own; and that in the
genus Habranthus, most closely allied to it, every attempt to
cross the several natural sorts has as yet entirely failed? The
facts are so. Why is it that in the genus Zephyranthes, closely
akin to Habranthus, and making seed freely, crosses are obtained
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with much difficulty, and, when obtained, are rather disposed to
sterility? I cannot answer those questions, further than by say
ing that the ways of the Aliwise are past finding out: but I can
surmise that in the genus Hippeastrum there is a great sameness
of constitution, and that the pollen finds in the style exactly that
which is requisite for the growth and development of its tubes,
and that the pollen of a fresh individual with the same chemical
properties gives a more powerful stimulus, as the introduction of
a fresh cross has been found to do amongst animals; and that in
the two other genera there is less sameness of constitution, greater
difference in the proportions of the component parts of their juices,
aad the pollen is not suited with what it wants for the purposes of
fertilization. I suspect, therefore, that it is by the nice adaptation
of the juices of each individual type to yield the exact proportion
of what is wanted for the pollen of its kind, that the Almighty
has limited the races of created things; and that, wherever that
adaptation is perfect, a perfect offspring is produced. Where it
is not perfect, an inadequate or a weak fertilization takes place.
It is further to be observed that there is frequently an imperfect
hybrid fertilization, which can give life, but not sustain it well.
There are several crosses which I have repeatedly obtained, but
could not raise the plants to live for any length of time. I
obtained much good seed several years ago from Hibiscus palustris
by speciosus; I sowed a little each year till it was all gone; the
plants always sprouted, but I saved only one to the third leaf,
and it perished then. I have never raised beyond the third or
fourth leaf a cross between Rhododendron ponticum and an orange
Azalea, though I have saved two or three through the first winter.
My soil, however, is very uncongenial to them, and under more
favourable circumstances they would have been saved. From Rho
dora canadensis by Azalea pontica (sections of genus Rhododen
dron), I saved ultimately only one out of more than a hundred
seedlings, and that became a vigorous plant. Such crosses some
times are a hundred times more delicate in their first stage than
natural seedlings. Mr. Bidwill, in attempting crosses at Sydney,
has also (as he informs me) raised some with difficulty, which have
invariably perished. In these cases I apprehend that, although
the affinity of the juices is sufficient to enable the pollen to fer
tilize the ovule, the stimulus is insufficient, the operation languid,
and the fertilization weak and inadequate to give a healthy con
stitution. It has been generally observed that hybrid fertilization
is slower than natural fertilization, and that often a much smaller
number of ovules are vivified. The same cause probably operates
in that respect: the affinity not being perfect, the necessary in
gredients are attracted by the pollen less readily and insufficiently,
and by many of the grains not at all.

12

ON HYBRIDIZATION AMONGST VEGETABLES.

It appears that if two stigma-bearing lobes of a triple or
even tripartible style are cut off, the whole germen may be
fertilized by the one left. In such cases, therefore, the pollen
tubes from one lobe must be able to penetrate all the cells of the
germen. In cases such as I have seen, where both natural and
hybrid seeds have been produced in one capsule, I cannot state
whether the two sorts of pollen acted through the sanie or dif
ferent lobes. I have in no instance succeeded in obtaining any
multiplicate cross by blending the pollen of two or more kinds
intimately before their application. Mr. Knight thought he had
given at the same time the curl of one cabbage and the red colour
of another to a third variety. My invariable failure in such
attempts induces me to think his recollection was inaccurate, if
he meant that he had done so at one fructification. He might
easily have obtained the twofold features by two successive crosses,
but I believe not in one generation by simultaneous application
of different pollens: for I do not think that two grains even of
the same pollen can get effectual access to the foramen of one
and the same ovule. I now understand, nearly at least to my
own satisfaction, in what manner the pollen of Rhododendron may
in the fertilization of the ovules supersede the pollen of Azalea
previously applied; because I do not believe that they are always
fertilized so soon as has been usually supposed. The stimulus
may have been given to the germ or outer coat of the seed-vessel,
and yet the fertilization may not have reached the ovule, and the
operation which produces a living embryo may remain suspended
till a change of weather and a moist atmosphere afford a supply
of carbon, or whatever is needful thereto; and therefore that
pollen which has perfect affinity to the plant may develop itself
effectually at a later period on a change in the state of the atmos
phere; but, when the pollen has once reached and stimulated the
foramen, further access will be assuredly denied. I have repeatedly
observed ill dry seasons the pollen of Rhododendron very parched
and seemingly deficient, the stigmas dry, and the germens remain
ing for weeks nearly stationary after flowering, as if no seed
would be produced; but, upon a change of weather inducing
moisture, universal fertility of the pods soon became apparent.
I suspect that in such cases the fertilization has remained incom
plete from want of the food necessary to the elongation of the
tubes. If such views have any foundation in truth, it is possible
that, in addition to mere water, a supply of the chemical ingre
dients which are the food of plants to the style may facilitate
difficult impregnations. It is certainly desirable, where dry pollen
is to be tried, to moisten the stigma to which it is about to be
applied.
Having made these preliminary observations, 1 will try to re-
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capitulate the facts that seem to be ascertained. It is now forty
years since I began experiments on this subject, which have been,
not an employment, but an occasional source of amusement. My
original assertion was, that the genera of plants (rectifying in the
limitations and definitions thereof by botanists such things as
shall appear to require rectification) represent the several created
types of vegetables; that such created types cannot properly
amalgamate; and that, if a monster is at any time produced be
tween them seminally, it cannot be seminally reproduced; that
the species of botanists and the permanent local varieties are not
essentially different in their nature, but are variations induced by
causes more or less remote in the period of their operation, though
the features of their diversity may be severally more or less im
portant, and that they differ from accidental varieties in the per
manent habit of similar reproduction which they have acquired
from soil and climate, and that often in a long succession of ages.
Those points appear to me now completely established, except
ing that we cannot prove that even the genera did not branch
out from higher types, or in fact that the tribes or orders were
not the original genera, or kinds. In some genera we find that
all the species are capable of breeding together and producing a
fertile offspring: in Hippeastrum that they even prefer breeding
with each other; in some genera that many species will cross
together, and some have as yet refused to cross; in some, that
the cross-bred plants are abundantly fertile; in some obstinately
sterile; in some individuals capable of fertilization by the pollen
of another, and not by its own; in some cases that two individuals
will breed freely with a third, and not with each other.
To what results do those facts lead us? The promiscuous
blending of the species of any one genus proves that the sterility
or impediment to intermixture does not depend upon any original
created diversity of species-i. e. that the thing called a species
by botanists is not the created type; and, if the fertility does not
depend upon that, the various results must depend upon the want
of equal affinity amongst the several species of each respective
genus-that is to say, on a wider departure from the common
type in the several varieties of one genus than in those of another.
We cannot suppose anything so preposterous as that the Almighty
would have created so many species of a genus, with permission,
when approached together by the hand of man, to confound their
generations, and so many others under a peremptory prohibition
to do so. Therefore, if by a genus we mean anything definite,
anything that has a real and natural character, and not merely a
fanciful and capricious denomination, whatever be the nature of
the individuality which absolutely and essentially separates one
genus from the rest of the creation, must also exist in every
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other genus; so that, if the species of any one genus are varia
tions generated from one original type, the species of every genus
must respectively have descended from a peculiar type; otherwise
it would be apparent that the same thing is not meant when the
words genus and species are used in the one case and in the other,
and that the application of the words is vague and unscientific.
If I have shown that the species of one genus are convertible,
and therefore of one origin, I have shown that every genus must
have had one original type, unless the genus which I bring in
evidence shall appear to be in truth a division of an inferior
grade, and not deserving of the name of a genus. Let us, there
fore, inquire how the fact stands. It so happens, as if expressly
to prevent the possibility of any doubt on that point, that the
genus in which I have lately produced the proof of the most mar
vellous convertibility, is not only a valid genus, but embraces
greater structural differences than any genus amongst the seven
or eight thousand that have been defined-[ mean the genus
Narcissus, which, on account of those diversities, had been sub
divided into a number of genera; which supposed genera have
been found capable of breeding together and re-crossing, so that
not only intermediate forms can be originated, but one even of
the supposed genera can be obtained in two or three generations
from the capsule of another. This cannot stand as an isolated
fact. It holds out a warning to all botanists, that on closer in
vestigation it will be found, not merely that the genera of plants
duly modified are the descendants of individuals which have
branched into variations, but that a great portion of the seven
or eight thousand are not even real individual types, but sections
of a genus or kind embracing a certain class of variations, which
have peculiar affinities to each other, and which in many, per
haps in most, cases cannot now intermix with plants of another
section. The circumstances of the genus Crinum do not speak
with less force as to this point. When I first introduced and
described a number of species of Crinum which had not been
known before in Europe, I was greatly censured by some expe
rienced botanists for asserting that plants, which they held to be
species of Amaryllis, were in fact variations of the genus
Crinum, and it was even declared that Crinum was more nearly
allied to Pancratium than to the species in question. I proved
the justice of my botanical view of that point by obtaining not
merely sterile mules but a fertile offspring between the Common
Cape Crinum, which was before erroneously called Amaryllis
longifolia, and the great Crinum pedunculatum of New Holland.
I have now in my garden a further seedling from such a mule,
between the Crinum Capense and Crinum canaliculatum which is
closely akin to pedunculatum, with ripe seeds upon it. Gene-
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rally these mules become impregnated by the pollen of Crinuin
Capense, of which a great bed stands near them, and the offspring
being two-thirds Capense, revert nearly to its aspect; but the
plant above mentioned did not revert, but exhibits an improved
form of the mule, and is in fact a new fertile species. The
freedom with which species of Crinum of the old Linnssan sec
tion and most of the section I added thereto interbreed, furnishes
decisive proof that the facility of intermixture is not confined to
genera in which species have been rashly formed out of seminal
varieties, but is found when the species were even erroneously
considered to be of different genera. There is every reason to
believe that Thuja and Cupressus have bred together, and those
who look to the small difference between them will become satis
fied that they form two sections of one genus. Sinningia has
been crossed with Gloxinia, and the produce is capable of being
crossed again. They are indubitably of one genus or original
kind; and perhaps not they only, but Gesnera also and Achi
menes. When we look to the botanical characters, the cha
racters of very many genera, of which all the species are not
generally cultivated, are frequently false as to matter of fact,
because opportunities have not occurred, or have not been care
fully used, of comparing all the species in a live state, and in
dry specimens the truth cannot be always ascertained.
Therefore, if it be admitted, that there is little probability of
obtaining a cross between two plants generically distinct, it does
not follow that it would be needless to attempt an intermixture
between all that bear and have long borne different generic
names. Some observations on the inaccuracy of the views of
Martins and De Candolle concerning the Gesneracem, as stated
in the Bot. Reg. 1845, 3, will illustrate my meaning. The
question arose in that article, whether the subject was to be
called Gloxinia or Gesnera tubiflora. I have premised that the
separation of Sinningia from Gloxinia has been disproved by the
crossed produce, which even bears seed. First, then, as to Ges
neria or Gesnera, the alternative of" five protuberances at the
no generic
base of the corolla or an equal swelling all round,"
to furnish such a dis
distinction, if the swelling of the base
tinction compared with a protuberance on one side. These pro
tuberances depend in part upon the relative posture and incli
nation of the calyx and tube. They are so various in different
species, that Achimenes patens has a long spur projecting from
the prominence of the base. A like objection applies to the
definition, "two or five glands round the ovary," which shows
that the thing set forth, as the fixed and determining character,
a varying feature. Proceeding to the definition of Gloxinia,
we find, 1. calyx equal, as distinguishing it from Gesnera, with
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calyx somewhat unequal.

The fact is not so. The two upper
lateral segments in Gloxinia speciosa and hirsuta have a dispo
sition to be smaller than the others. The calyx of the order
consists of one upper segment and two pair of laterals, and there
is often a little and not very certain difference between the two
pair. Their relative size is manifestly unsteady. 2. Corolla
protuberant on one side only of the base. It will be found that
the protuberance varies in the species according o the greater
or less depression of the corolla. In Gloxinia speciosa it is bent
downwards so rigidly, that the base can only swell upwards. In
Gloxinia hirsuta the corolla is not depressed and the base is very
different. Proceeding to Achimenes, we find an assertion utterly
unfounded, that the anthers are separate, being united in the
two former genera. I have before me the anthers of Achimenes
coccinea, pedunculata, hirsuta, &c. all as closely attached to
gether as those of any Gesnera. I have also seen a few flowers
in which they were separate, but I believe in a barren and im
perfect state, and I find them more ready to part when they de
cay. Having disposed of those false facts, let us see what dis
tinctions remain. Gesnera, corolla tubular. Gloxinia, funnel
shaped, or somewhat bell-shaped, inflated in the middle. Achi
menes, tubular and funnel-shaped. Those differences, if cor
rectly stated, would only show that there is a variability in the
swelling of the tube in different species, as there is in a much
more decisive manner amongst the various species of tropical
Convolvulacew in the genus or section Pharbitis; but those facts
are also incorrect. The corolla of Gloxinia hirsuta is not in
flated, but nearly cylindrical, with furrows; on the other hand,
that of Gesnera zebrina and Geroldtiana is immoderately in
flated, and nearly similar in form to that of Achimenes pedun
culata and hirsuta. What remains? Nothing between Ges
nera and Gloxinia; a ring round the ovary to Achimenes. I
can however point out one, which has not been noticed, of con
siderable importance between the fruit of Gloxinia and Gesnera
as applicable to Gloxinia speciosa and hirsuta. The fruit erect.
Gesnera, the fruit sub-horizontal, with a beak curved a little
upwards and a different dehiscence. Again: Gesnera, calyx
adpressed. Achimenes, calyx patent. No person can compare
Gesnera zebrina and Geroldtiana with Achimenes pedunculata
and hirsuta, and not see that they are much more closely allied
to the latter than to Gesnera faucialis and bulbosa, and others
which have the upper portion of the limb prominent and in
curved, while that of the former is short, two-lobed, and recurved:
but the calyx of Gesnera rutila is neither patent nor adpressed;
the calyx of Gesnera Geroldtiana has the upper lobe of the calyx
not adpressed, while that of fauciahis is closely adpressed; there-
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fore, if these characters are so important, another genus must
be formed for Gloxinia hirsuta and another for Gesnera zebrina
and Geroldtiana. The fruit of Gesnera tubiflora is horizontal,
and I have no hesitation in saying that it does not conform
with Gloxinia apeciosa, but approaches rather to Gesnera zebrina,
having the tube however less inflated. Here then we have a
beautiful race of plants which are in cultivation, concerning
which the most skilful botanists are quite adrift, and which lies
open to experiments on the part of those who have opportunities
of testing their respective individuality.
The genus Lycopsis is distinguished specially by Endlicher, as
I brought from
having the stamens included in the tube.
Cephalonia a pretty unknown Lycopsis (L. sanguinolenta, mi/li;
staminibus non inclusis, limbo albo maculis sanguineis, fouis
variegatis), scarcely distinguishable from Lycopsis variegata in
its singularly variegated foliage, but having the stamens not
included in the tube. I entertain no doubt of the possibility of
crossing it with Lycopsis variegata, or of their joint origin in
times long bygone. Let the cultivator therefore not be discou
raged by every nominal generic separation, but let him take his
own view of apparent affinities, and bring the accuracy of those
separations to the test. It has not been unfrequent with eminent
botanists to speak of the convenience of uniting or separating
some plants generically; a remark which I can never observe
without dissatisfaction. If botanical distinctions are matters of
convenience, and not the limits assigned to His created works by
the Almighty, and investigated by the humble researches of
human science, the botanist is degraded to the mere character of
an index-maker. It is a matter of convenience and useful to
separate extensive genera, which have various subordinate forms,
into sections and sub-genera, to which names may be affixed; but
we render the book of botany a deceptive tissue in inconsistency
if we lose sight of the fact that the genus or generic character is
(or, according to our amount of knowledge, is presumed to be)
the definition of the limitations of the created type, and confound
the sub-divisions made by us for convenience with the natural
divisions that originally proceeded from the Divine Artificer.
I will exemplify this rather from my own immature views than
from those of others, though the evil is of rapid growth amongst
those to whom botany is a study and profession, and not, as to
me, an occasional amusement, which has been often neglected
for months and even years together. Perceiving that the plants
called by me Choretis differed from Hymenocallis by the inser
tion of the filament into a callus on the anther, I inquired of
those who were much better informed than myself whether such
a difference existed amongst the species of any well-ascertained
VOL. II.
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and accepted genus, and no such genus could be brought to
mind. I therefore, though with great hesitation, separated gene
rically Choretis, which differed also like Ismene in bearing a
globular seed that produced a bulb underground, not vegetating
upwards till after a season of rest. I am now satisfied by the
cross-breeding in the genus Narcissus, of which the sections
(supposed to have been genera) are distinguished by greater
diversity of stamens, that Choretis is not a genus, buta sub-genus
or remarkable section of Hymenocallis. In the like manner I
am satisfied that my late brother's gardener, Mr. Carton, now re
siding with the Duke of Northumberland, raised at Highclere
two beautiful mules between Hymenocallis speciosa and Ismene
calathina, and I am thereby convinced that, notwithstanding their
diversity of form and habits, Ismene is also to be considered as a
sub-genus or section of Hymenocallis. Such is the rectification
of my own botanical views: but the matter does not rest there.
If I have here retrodden my steps justly, the professors of the
science on all sides must check their course a little, and retrace
an infinity of crooked windings, and look not merely to petty
differences, but to the general bearing of their sub-divisions.
This very day a statement has issued from the pen of a most able
botanist, that no doubt can exist of the propriety of accepting
the generic separation of Spartium spinosum of Linnœus, alias
Cytisus spinosus of Lamarck, as called Calycotome spinosa by
Link, on account of "deciduous teeth and a truncated mem
branous edge to a calyx subtended by a bract," and its ranging
with " stiff, spiny, yellow-flowered bushes;" and the establish
ment of a genus Retama for some sorts of Spartium, Syspone of
Genista, Lembotropis of Cytisus; and the restoration of Labur
num as a genus is approved. I have not a word to say against
the establishment of such subordinate classifications, as a matter
of convenience; but if it meant to exalt such distinctions into
genera or original limitations of kinds created by the Almighty.
I must protest against it as a total subversion of the true sub
stance of botany; and I am persuaded that my distinguished
friend does not so mean it, and has not sufficiently considered the
consequences of thus blending great and insurmountable sepa
rations with lesser and subordinate variations. We have actu
ally a mule between Cytisus Laburnum and purpureus, of which
I shall speak more particularly, and those he proposes at this
time of day to separate generically, for I presume that Cytisus
purpurecs will not fall under Laburnum. I hope that these
observations may tend to draw the attention of botanists to
the invaluable aid the results of cross-breeding afford to their
labours, at the same time that they may excite the cultivator of
plants to take the high station he ought amongst the scientific
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investigators of the glorious creation by which Almighty God
has surrounded him.
Hippeastrum and Narcissus are, I think, the genera in which
the most remarkable convertibility of species has appeared. In
the former genus no impediment has occurred in the inter
mixture of any of the various natural forms. Seed, when ob
tained, from Hippeastrum regines-vittatum has reproduced the
cross-bred flower, though usually of rather inferior size. It is,
Ithink, desirable
I stated
tol entery into special
,
r
a details.
m
A
(
lidacem, p.371) that I had found flowers of every cross-bred kind
of Hippeastruin, after its stigma had been touched with the pollen
of another bred by a different cross, produce seed abundantly;
while those on the same stem, which were touched with their
own pollen only, either failed to produce seed, or produced few,
and those in a capsule very deficient in size and vigour. The
observation of several years' enables me now to say that this
remarkable fkct is almost invariable, and that, although the
hybrids in this genus are capable of bearing seed by their own
pollen, the admission of the pollen of another cross-bred plant
of the same genus (however complicated the cross) to any one
flower of the umbel, is almost sure to check the fructification of
the others, so that the excision of the anthers in such case is
quite superfluous, the difficulty being to get the individuals to
fertilize their own germens. This remarkable fact led me to
try a further experiment, and the result has brought to light a
startling fact, that in the same genus the pollen of a cross-bred
plant can even overpower the natural fertilization of a wild bulb
of an unmixed species. For this experiment I chose a bulb
lately dug up by Mr. Gardner on the Organ Mountains in
Brazil, and sent to me by the kindness of G. Wailes, Esq., of
Newcastle; closely allied to H. aulicum, of which it may be
called var. Organense, or, if it be separated as a species, H. Or
ganense, having the scape usually two-flowered, the red not
intense or shining as it is in Aulicum, and the screen in the
throat ragged and half-bearded. The very bulb lately dug up
in Brazil was used. It produced two two-flowered scapes; the
first pair of flowers were touched with their own dust, and the
germens swelled; of the second scape, which was several days
later, one flower was touched with its own, and the other by the
dust of a fine triple cross from H. bulbulosum, var. pulverulen
turn byregium-vittatum, otherwise called Johnsoni. The ovaries
of the three flowers impregnated by the natural pollen for a few
days after the decay of the last flowers appeared to have the ad
vantage, and the fourth continued smaller, and seemed likely to
1h11, when it unexpectedly made a rapid advance, and imme
diately the three others ceased to grow, and after a few days
c2
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perished entirely; while the progress of the pod impregnated by
the mule made vigorous and rapid progress to maturity, and
bore good seed, which vegetated freely. The impregnation by
the cross-bred pollen was therefore slower in taking effect, but
had the same decided superiority over the pollen of the natural
species as over that of any other cross-bred variety. The anthers
had been taken out of the flowers before their expansion. This
is a strange truth, and the more remarkable from the difficulty
of obtaining cross-bred seed at all in the genera which are most
nearly related to Hippeastrum, namely, Habranthus and Zephyr.
anthes. Where no access from the dust of another individual is
admitted, the hybrid Hippeastrum Johnsoni is capable, as I have
stated, of reproducing itself by seed. A bulb of Solandrifioro
Johnsoni, of which all the flowers were set by their own pollen,
produced seed vigorously from all of them.
My experiments among the Narcissean bulbs have produced
still more singular results, which have been partly detailed in
the Botanical Register. It will be recollected that in examining
the various genera which had been carved out of Narcissus by
Mr. Salisbury and Mr. Haworth, I discarded some of the sepa
rations as inconsistent, or founded upon trivial features; and that
I retained, as distinct from each other, (Jorbularia, with declined
assurgent filaments; Hermione, with very small oval anthers,
almost sessile, and incumbent on decurrent filaments, with short
incurved points; and Ajax, with very long linear erect anthers
and stout filaments, in great part free. These plants, viz., the
hoop-petticoat, the daffodil, and the Polyanthus narcissus, are
separated by features which, as far as my research extends, I can
find united in no other genus of plants. With much greater
hesitation I assented to the division of Hermione and Ganymedes
from Narcissus, in which the differences, though of a like nature,
There was still another separation of
are far less marked.
Queltia, of which there were two divisions, one with larger
anthers coming nearer to Ajax, and one with smaller anthers in
cluding the jonquil. In the progress of my investigation I
found that no person could furnish me with the seed of any
Queltia of the class with larger anthers; and, although wild
localities are attributed to several of them, it did not appear
that they had been observed to increase there or elsewhere by
seed. On looking back two hundred years, to the time of
Clusius, it appeared that he could not point out the place of
their growth, but had received some expressly from a garden.
A strong doubt had suggested itself to my mind whether these
anomalous species were not garden hybrids produced above two
hundred years ago, and admitted as natural species by botanists
who did not suspect their origin. On the other hand, no plants
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divided by such strong features of structural difference as Ajax
and Narcissus or Hermione, had yet been found capable of
breeding together. I had instituted a course of experiments to
bring this mystery to light before the publication of my treatises
on Amaryllidacem and hybrid vegetables, but the results were
not sufficiently verified to make me think it advisable then to
broach the subject. I will now state the facts and the course of
my experiments. The macrantherous or largeanthered Queltias
consist of five species, with their varieties:-1. Macleayi; 2.
Montana; 3. Incomparabilis; 4. Orientalis; 5. Odora. Mac
leayi and Orientalis have not been ascertained to have been
found anywhere in a wild state, and it is not stated that any
person has known either of them to have produced seed.
Montana
likewise so circumstanced; but we further know
that it was cultivated by Parkinson, and his expressions were
considered as implying that the bulbs had been sent to him from
the Pyrenees by a Frenchman. The words do not very clearly
refer to this plant, but the name by which he describes it implies
that he thought it a native of the mountains. But if a French
man had found it on the Pyrenees, how is it that it has no place
in the Flora Gallica, and that it has never been discovered wild
since the days of Parkinson? Incomparabilis has been found
wild in France, and, I believe, in Bavaria; and it has been a
question amongst collectors whether it was generated accidentally
between an Ajax and Narcissus poeticus. There can be no doubt
that in every respect, except the smell, it is, in all its varieties,
such a plant as might be expected to be produced by such an
union. It increases abundantly by offsets, and is common in our
gardens, but it has not been found to produce any seed by those
who attend to the cultivation of Narcissi. Parkinson states that
its seeds are pretty large for a Narcissus, but very rarely pro
duced; but he gives no account of its having been propagated
by seed: and yet, if it had been a natural species, it might be
presumed that it had been freely cultivated by seed to have ob
tained the three fine double varieties we possess, as well as single
ones. Under these circumstances, I tried whether I could ob
tain seed from it by its own pollen, protecting it from the wea
ther; secondly, whether it would make seed by any other pollen;
thirdly, whether I could cross Ajax with Narcissus poeticus, and
make the very plant. The result is, that I could obtain no seed
from it by its own pollen; and that, although I had at the first
one seedling Ajax by the pollen of Q. incomparabilis, the usual
result has been a failure in all impregnations by it. Pollen of
several other Narcissean plants were applied to it in vain; but
by the application of the pollen of N. poeticus., var. stellaris,
one of its supposed parents, I obtained a healthy pod, containing
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nine large seeds; and planta are raised from them. I obtained
seed from Ajax Pseudo-narcissus by the same pollen, which also
vegetated. I also got, with the greatest facility, seed from the
same Narcissus poeticus by Ajax luteus, var. propinquus, and var.
maximus, and by all the varieties of moschatus, the pods being
large, and the seed abundant; but I could not fertilize it by the
pollen of Q. incomparabilis or odora, though botanically nearer
to it in structure. Two pots full of seedlings of N. poeticus by
A. albicans and cernuus were unfortunately killed by too early
exposure to frost in the winter of 1837, after having been forced.
I have since obtained similar crosses frequently, both from the
wild pseudo-narcissus of Yorkshire and from the neat little Ajax
minor. The result produced Haworth's Q. incomparabilis and
aurantia and another form from the same pod, as figured in
the Botanical Register; and afterwards various hybrid varieties
with both pale and orange cup, like a single orange-phoenix of
the gardens, and the Queltia concolor named by Haworth from
a lost plant of Parkinson's, and his Q. alba; and also, from
Ajax minor, varieties of smaller stature. From incomparabilis
itself, by the pollen of N. poeticus, was produced a very pleasing
new plant, figured as Narcissus Spofforthim in the Botanical Re
gister, which, with a larger and orange cup, had the generic
features of a true Narcissus, like poeticus; and it seemed very
evident that another cross by the pollen of poeticus, or at most
two, would actually produce a genuine N. poeticus from the de
scendants of Ajax Pseudo-narcissus, and extirpate the female
type. I have not had leisure and opportunity to follow up that
experiment, the bulb having been planted out, and the Narcissi
do not make seed so freely in the border as when forced and
kept from strong sunshine.
The fluets above recited are sufficient to establish the point,
that the several varieties, single and double, of Q. incomparabilis
were raised between N. poeticus and some yellow Ajax, above two
hundred years ago, and that more varieties may be obtained by
following the processes above stated. I apprehend that the yel
low parent has been A. Pseudo-narcissus, var. nobilis, the Pseudo
of Redoutd, in which I have perceived a similar unpleasant
smell. By the pollen of a cut flower of that N. Spofforthim I
obtained twelve very strong seeds from N. montanus, taken up
just before it flowered, and potted at the Fulham nursery, placed
in my room in Portman Square in 1842, and deprived of its
anthers; the only pod of seed N. montanus is recorded or
known, as far as I can hear, to have ever produced. Those seeds
were unfortunately mislaid in removing from London, and were
never recovered. The pollen of N. montanus, whether it be a
natural plant or not, is very fertile. 1 have flowered seedlings
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from Ajax minor by it, and very neat and pretty things they are.
I have also flowered seedlings from N. poeticus by it, and they
are remarkable, having the widely expanded limb of poeticus,
with the drooping posture and long cup of montanus, in one of
them a little edged with red. This is a strange circumstance.
A plant, widely distinct from any other species, cultivated above
two hundred years, not since found, as far as I can learn,
where it was supposed to grow, or elsewhere, except in gardens,
producing no seed by its own pollen usually, if ever, yet very
ready to fertilize its neighbours, and to be fertilized by a cross
bred plant! If it be cross-bred, I should say that Hermione
dubia and N. (Ajax) candidissimus of Redouté are its most pro
bable parents. From Ajax Pseudo-narcissus and minor I have
many crosses by Hermione, especially the variety called States.
general by the Dutch; they make the genus Diomedes of
Haworth. Pseudo by States-general produces a very handsome,
vigorous, two-flowered, yellow Diomedes, with some little variety
of shape and tint. I have given a figure of one from A. minor
in the Register, and it will serve to show how Diomedes Mac.
leayi and Sabini, of Haworth, originated. Sabini produces no
seed by itself, but I have had seedlings from it by N. poeticus,
which have been rather neglected.
We must next consider Q. odora, of which there are ten or
eleven varieties, but no person has been able to produce to me
a seed from any one of them; and, though several spots in the
South of Europe are pointed out as their native places, I cannot
learn that any botanist has found their fruit. M. Loiseleur des
Longchamps, the author of the 'Flora Gallica,' to whom I am
obliged for the urbanity with which he has replied to my in
quiries concerning the French Narcissi, assures me that it is
certainly indigenous in France; but he admits the fact that he
has never heard of its seed being found; and, although its seed is
mentioned in the Neapolitan Catalogue, ProfessorTenors could
give me no tidings of it.
Clusius above two hundred years ago received the variety
calathinus from a Dutch garden, and was ignorant of its native
country. Bulbs of the variety isometra, which I described for
the first time (p. 416) from a specimen gathered under the chesnut
trees in Madeira, have been since imported from thence, but I
cannot learn that any seed of it is discoverable, and I believe it
is confined to a particular spot. It is observable, that the ches
nut woods in Madeira are not indigenous; and in them, and them
only, Amaryllis Belladonna is now found abundantly, though
certainly not an original native of the island, and not observed
there by Masson. It is further to be considered, that as we pos
sess many varieties of Q. odora, they could not have been obtained
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without cultivation by seed, unless we suppose that they are all
to be found in different localities equally sterile, which is almost
an absurdity. How then could they have been made? From
my experience in breeding mules, I said from the first that if
Ajax luteus could cross with the jonquil, it would produce ex
actly such plants, and that all the varieties might be obtained by
fertilizing the latter by different varieties of Ajax.
Those sentences are printed from a page written eight or nine
years ago, and the opinion therein expressed has been since verified.
Such plants have been raised both by myself and by Mr. Trevor
Alcock near Carmarthen, and, having flowered, have shown that
the Linnœan N. odorus, the genus Philogyne in all its variations,
is cross-bred between Ajax and jonquil. Concerning the sterile
Q. orientialis (Schizanthus of Haworth), I am quite satisfied that
it is a cross between Narcissus, either poeticus or albus, and
Hermione Italica, probably var. proecox. I have been able to
obtain no cross from any Narcissean plant by the pollen of
odorus, orientalis, tenuior, Bazelman major or minor. The
pollen of the double Roman and Soleil d'or Narcissi of the shops
is sterile from long cultivation by offsets.
I think there is a strong presumption that the whole section of
large-anthered Queltias (Amaryllidacem, p. 413) are cross-bred
plants of long standing in our gardens; and the probability is
that they were raised above two hundred years ago in a Dutch
garden, either by accident, from the contiguity of the species in
cultivation, or more probably by the skill of some gardener who
may have possessed the secret of hybridizing them, and suffered
it to die with him. It must be remembered, that wherever a
cottage garden existed two or three centuries ago, the bulbs that
were grown in it, if the climate is congenial to them, may con
tinue to be reproduced; that cultivators may even have amused
themselves with planting a bulb in any coppice or pasture; and
that bulbs may be carried into the fields with manure, or dropped
by accident; and that the existence of some of these Narcissi in
particular spots in France where they do not make seed cannot
be taken as proof of their being natural species and indigenous.
There is another portion of the Narcissi which labours under
a like suspicion-I mean the family of Hermione bifrons. I am
of opinion that bifrons and compressa were both raised between
a yellow Hermione and a jonquil, and I entertain no doubt that
they can be so reproduced with variation. Not having had any
stock of single jonquils, and having been disappointed in the
Dutch bulbs which were purchased for the experiment, but which
proved to be calathina, I was not able to bring this to the test;
but the crosses which I have obtained between Ajax and Her
mione make it certain that jonquil, which is nearer allied to
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Hermione, will mix with it. I have seedlings from A. pseudo
by a yellow H. brevistyla, from A. minor by papyracea, tequi
liinba, and italica or States-general. All the breeders were forced
near a month before the time of flowering, and were carefully
deprived of their anthers some days before expansion by making
an incision in the tube and drawing them out at bottom, so that
they did not approach the stigma; and the non-access of the
natural pollen was proved by the invariable failure of all the
flowers touched with the pollen of certain plants, and the success
of almost all touched with that of certain others. For instance,
the failure was complete with pollen from Double Roman Her
mione which seemed very dry; of Soleil d'or (doubtless because
the bulbs have been raised by offsets for three or four centuries) ;
of the large-anthered Queltias, except montana; of Bazelman
major and minor, which I am satisfied are crosses between Her
mione brevistyla and Narcissus poeticus; of N. gracilis and
tenuior; of Corbularia and Ganymedes; while it is remarkable
that almost every Ajax flower touched with pollen of Hermione
States-general has seeded. The application of pollen of Ajax
lùteus or moachatus to Narcissus poeticus is almost sure of suc
cess. The constitution of the seedlings was very different. The
seed of A. pseudo-narcissus crossed with A. luteus came up readily,
and grew so fast and weak in the green-house in winter that it_
was necessary to put the pot out; that of the same Ajax which
was impregnated by Heriuione brevistyla came up very slowly,
much of the seed rotting, and the seedlings did not find the house
too warm, and were twice as many months as the others were
weeks in reaching the same stature, and proved so delicate that,
having been planted out in May, all but one of the first batch,
which was much injured, rotted by the cold and wet in the
autumn. One drawback is, that the seed of Narcissi is very apt
to lie two years in the ground, unless sown immediately; and to
rot if it gets too much wet before it is ready to vegetate; and
that the snails are apt to destroy the seedlings if raised in the
open border; and that the mule seed, however good and fine, is
more apt to suffer than the natural seed.
N. graciis and tenuior lie under the same suspicion as the
Queltias. Their native country cannot be shown; their seed has
not been seen; that which I described (p. 316), as less round than
the seed of N. poeticus, was from the Chelsea Garden; but it
proved to be seed of the larger and lesser jonquil, misnamed by
a mistake. There is an outline in Parkinson of a plant said to
be from the Pyrenees, which looks like tenuior; but I very
little heed this; for if the mules were raised by the secret skill
of some gardener, he would have been likely to state a false
origin. 1 apprehend that they can be produced between jonquil
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and Narcissus poeticus or albus, gradue from the larger Narcissus,
tenuior from the diminutive pale poeticus which I have had from
Florence; and I have more than once had seed from N. poeticus
by the jonquil, which would indubitably have produced N. gra
cilis, but the seedlings have been neglected and the labels mis
laid. Neither gracilis nor tennior have been known to bear seed,
nor has any native locality been assigned to them. I believe
them to have sprung from the larger and smaller varieties of
poeticus. That Bazelman major and minor of the shops, and
Sweet's Hermione Cypri are the produce of poeticue and a white
limbed Hermione, and N. bifrons and compreesus of Tazetta and
jonquil, I consider to be as certain, as if I had obtained them
from seed, and I have not troubled myself to make the like.
There is ample room for further experiments in this race of
plants, from which much vernal beauty for our gardens and
rooms may be obtained, and even the curious little autumnal
Narcissus and the autumnal green jonquil may be brought into
action. But the great value of these experiments lies in the
strong light they throw on the wide variation which the Almighty
has permitted from his created type with licence to revert towards
the abandoned form, and by intermixture to produce new forms,
while in other races, which exhibit less diversity of form amongst
the species, the variation seems fixed. There cannot be more
perfect similarity of structure and habit, excepting a difference in
the size of the seeds, in any two plants of different species than
in Schizanthus pinnatus and retusus, and yet I have tried so
many chances on both plants without success that I believe they
will not intermix at all. The same observations apply precisely
to Anomatheca juncea.
While the foregoing sentences were in the press, a curious
anomaly in the strange race of plants of which I have been treat
ing (the Narcissi) has come to light, though we had some
obscure notices before of such a tendency in the genus; I mean
the obliteration of its cup; which was ingeniously compared by
a friend of mine to the removal of the part of the hero from the
tragedy of Hamlet. N. deficiens, mihi, from Sta. Maure, has
no cup that I can distinguish without a magnifier, and the little
ridge that exists is imperfect, and in some of the plants takes the
form of six minute separate teeth. The cup had been dwindling
away to little in the other known autumnal species, and we
have an obscure notice of an eight-flowered Narcissus obliteratus,
said to be found near Mogadore. This suggests to me so strong
an illustration of the probable origin of races and their departure
from one point, that I must be permitted to pursue the subject a
little further. N. deficiens has one or two short, slender, cylin
drical leaves, just like the flower-stalk, and one small white star-
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Shaped flower with a tube, and an abortive attempt to produce
the rudiment of a cup. The order contains Narcissi with the
filaments included within a cup; the Pancratiform plants, in
which they are connected by the cup; the Amarylliform, in
which there is no cup, but often an irregular manifestation of the
membrane that forms it in the shape of ring, screen, or beard,
or even supernumerary anthers; and the Caulescent plants, such
as Aistroemeria. I wish to illustrate the possibility, and even
probability, of their being all branched from one created type,
however dissimilar at the remotest extremities of the order.
First, then, I consider N. deficiens to be the nearest existing
plant to the first Narcissus; and turning to the Pancratiform
plants, I find Cavanilles's Pancratium humile (Tapeinanthu8,
Herbert corrected to Tapeinegle, the former name having been
preoccupied, but perhaps referable to genus Lapiedra), in size,
bulb, foliage, stalk, and flower nearly similar to N. deficiens,
excepting the yellow colour of its limb, and its sometimes bear
ing two flowers on the stalk, like N. obsoletus. Its cup is so de
ficient, that in the one dry specimen I have seen I could not per
ceive it without a lens, and it was merely a minute exhibition of
a thread of connecting membrane. The most conspicuous dif
ference is the prolongation of the filaments, and the want ofa
tube. Cavanilles's plate is very inaccurate. The specimen had
a one-flowered scape five inches long, peduncle above one-fourth,
spathe eleven-sixteenths of an inch, germen short, subordinate,
perianth seven-sixteenths long, segments about one-tenth wide,
cup scarcely anything but a manifestation of the membrane
visible with a magnifier. Here then we have what we may
suppose to be nearly the form of the first attempt to produce the
Pancratiform plant. The abbreviation of the tube from many
inches to a fraction occurs in the genus Hippeastrum. But I have
another autumnal flower at this moment just appearing, Carpolyza
spiralis, of the Amaryllidiform section; and in what does it differ
from N. deficiens? Bulb, leaf (except its not being erect),
scape, spathe, season, size, and shape of the flower similar, and
the colour nearly so; bearing sometimes three flowers; but it
has the fleshy seeds of its division, and it has no manifestation of
the membrane. Here then we have what we may take as nearly
the first type of Amaryllis, Crinum, and the whole division to
which they belong. Approach these three, and compare them;
and, however widely they have departed from each other at the
extremities of each division, who will venture to say that they
could not have proceeded from one type ?-or that Carpolyza
without the membrane may not be the very root and foundation
of the order? Is the breadth of a hair in the position of a
thread of membrane, either between or behind the filaments, or
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its total absence, requiring keen sight or a lens to discover it, a
variation impossible in the course of generations since the crea
tion of vegetables before the sun shone upon the earth? Is it a
feature of difference as conspicuous as those which daily occur
amongst seminal varieties? And does it not derive its import
ance (for I do not underrate its importance) merely from its
having become in all its further development a fixed character
and the badge of a peculiar family? It must be remembered,
that even amongst the Pancratiform plants, Urceolina has even
less rudiment of a cup than N. deficiens, and that in Pentlandia,
which in every other respect is a perfect Stenomesson, with
which it is perhaps capable of breeding, there is no vestige of
the membrane which forms a cup. Then turn to Aistroemeria,
and look at Aistroemeria pygmma, Herb. Am., pl. 8, and see
something like the first attempt to produce that race, a solitary
pale-yellow flower on a short stalk, with a few narrow leaves at
its base, and see how near it comes to the Tapeinoegle humilis;
having, however, a palmated tuber, and therewith the disposition
to a leaf-bearing stalk-a variation occurring in some genera
amongst plants of which the flowers are conformable, as in the
group of Sisyrhynchium. The round turnip has this very year
degenerated into a bunch of keys in my fields, in consequence of
the state of the atmosphere, as I know to my cost; and since the
change of weather some turnips are beginning to form a round
root on the top of the bunch. Here I see, to my cost, how the
condition of earth, air, and water can affect the conformation of
a root; and I learn what the changes that have taken place
since the great era of the creation of vegetables may have done
in that respect.
I should take Zephyranthes minima, and
Graciis, Carpolyza, Hessea, and Acis, to be nearest to the
created type of Amaryllidacem.
11.-On the Ventilation and Covering of Hot-houses.
Thomas Moore.

By Mr.

(Communicated Sept. 19, 1846.)

IT is a well-known fact, that in producing an artificial climate

for the growth of tropical plants, or for the purpose of forcing
those which are natives of more temperate regions, the less
amount of artificial heat which is applied in keeping up a proper
degree of temperature (so that this is done), the better will that
climate be suited to its intended purpose, all other things being
equal; and it is especially at night when the plants are surrounded
by darkness, and when excitement would be more than ever hurt
ful, that this becomes of increased importance. At night, too,

