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tread ” ; but if I can elicit some definite scheme from Prof.

Armstrong, I shall regard my own dialectic annihilation as a

small price to pay for the ultimate gain. D. S. T. GRANT.
Chemical Laboratory, Lahore, Punjab.

A Lecture Experiment.

To show that chlorine will attack mercury, some mercury was
shaken up in a covered gas jar filled with chlorine. Onshaking,
the sides of the jar and also the cover-glass became coated with
a continuous film of mercury, as though the inside were silvered.
After a short time, the film was eaten through, and patches of the
white chloride produced. I have not seen this effect noticed
in books, so it may be worth while to call attention to it.

C. J. WooDWARD.

Municipal Technical School, Birmingham, April 25.

VITALITY OF SEEDS.

THE duration of the vitality of seeds is perhaps the

most important of the various phenomena of plant-
life, especially when considered in connection with the
introduction into a country of the economic plants of
other countries. It is a subject that has engaged at-
tention from very early times, and the literature relating
thereto is considerable. Much of this, however, is of a
traditional and unpractical character ; but even if we
confine ourselves to the demonstrable, or demonstrated,
the subject is almost inexhaustible. There is such an
infinity of variety in the behaviour of seeds under
different conditions, that it is impossible in a short
account, such as this must be, to do more than convey a
general idea of the subject. Perhaps the best way to treat
the question, apart from technicalities, is to consider
the vitality of seeds under ordinary, and under extra-
ordinary, conditions. In the developmentand germination
of seeds, there is, in a sense, usually a period of gestation
and a period of incubation, as in oviparous organisms of
the animal kingdom; and the duration of these periods
1s within definable limits, under ordinary conditions,
though seeds do not exhibit the same fixity of time in
regard to development and vitality as eggs. The embryo
of a seed is the result of the impregnation of the female
ovum in the ovary or young seed-vessel, by the male
element, generated in the anthers; and in the mature
state this embryo may fill the whole space within the
skin, or testa, of the seed, as in the bean and acorn; or
it may be a comparatively minute body, as in wheat,
maize, and other cereals; the rest of the seed being filled
with matter not incorporated in the embryo. The
difference is one of degree in development. In the one
case, the growing embryo has absorbed into its own
system, as it were, before germination or the beginning
of the growth of the embryo into a new plant, the whole
of the nutrient material provided in the seed for repro-
duction ; whereas, in the latter case, the process of
absorption and utilisation of the “albumen,” or nutrient
matter, takes place after the seed is detached "from
the parent plant, and during the earliest stage of
growth of the new plant; so that the plant is nourished
until it has formed organs capable of assimilating
the food obtainable from the atmosphere and earth.
Between these two extremes of development of the
embryo, or future plant, before organic connection with
the parent ceases, there is every conceivable degree and
variety ; and, as will presently be explained with
examples, some plants are viviparous, in the scnse that
the embryo commences active life before being severed
from the parent, so that when this occurs the plant is in
a position to draw its sustenance from unassimilated or
inorganic materials. Now it is a curious and unexplain-
able fact that certain seeds exhibiting the extremes
of embryonal development, instanced in the bean and
wheat, are equally retentive of their germinative power.
The longevity, if it may be so called, of seeds is ex-
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in ‘“exalbuminous” seeds as well as in
“albuminous ” seeds of every degree. It should be
mentioned, however, that the difference is not so much
one of assimilation or development as of the earlier or
later transfer of the nutrient matter of the seed to the
embryo or plantlet. Assuming the perfect maturation of
a seed, certain conditions are necessary to quicken its
dormant vitality ; and the two principal factors are heat
and moisture, varying enormously in amount for different
plants, and acting much more rapidly on some seeds than
on others, even when the amount required is much the
same. Neither under natural nor under artificial con-
ditions will some seeds retain their vitality more than onc
season ; and all the resources of the accumulated exper:

! ence of seed-importers from distant countries are insuffi-

cient in some cases to maintain their vitality. It is not
altogether because the interval between the dispersal and

. the germination of the seed, under ordinary conditions, is

necessarily longer ; but rather because in the one case the
conditions under which a seed will germinate are much
more restricted than in the other. Let us now examine
the natural conditions under which seeds are commonly
produced and dispersed, in relation to the retention of
their vitality; and we shall learn how much more it
depends on their nature, or natural means of protection,
than on the seasons. An oak tree sheds its acorns in
autumn, and the leaves which fall afterwards afford them
some protection from frost and excessive dryness. But
the leaves might be -blown away from one spot, and the
acorns exposed to intense frost or drought, cither of which
will speedily kill them.. In danother spot the leaves may
drift into thick layers, with an_excessive accumulation of
moisture, causing -decay of the underlying acorns; and
there are many other unfavourable conditions which may
destroy the wvatality of the acorn. It is apparently im
possible, however, to preserve an acorn’s vitality by any
artificial means for more than one season.

The scarlet-runner bean loses its germinative power
on exposure to comparatively slight frost, the degree
depending upon the amount of moisture in it ; yet it will
retain its vitality for an almost indefinite period under
favourable artificial conditions. In both of the examples
given, germination would naturally follow as soon after
maturation as the conditions allowed. The seeds of the
hawthorn behave differently. Each haw contains nor-
mally three to five seeds, every one of which is encased
in a hard, bony envelope, in addition to its proper coat
or testa. Committed to the earth, and under the most
favourable conditions, these seeds do not germinate till
the second year, and often not so soon. In this instance
prolongation of vitality is probably due in some measure
to the protective nature of the shell enclosinyg the seed.

Returning to seeds in which the embryo or plantlet
forms only a very small part of the whole body, wheat
may be taken as a familiar and easily obscrved illustra-
tion of a seed, the vital energy of which requires very
little to stimulate it into active growth; and yet this
same seed, having -no special protection in the way of
coating, will retain its vitality as long, perhaps, as any
kind of seed, if not under the-influence of moisture.
The primary condition to the preservation of vitality
in a seed is perfect ripeness. Unripe seeds of many
kinds will germinate and grow into independent plants if
sown immediately after removal from the parent. The
facility with which immature wheat will germinate is
most disastrously exemplified in a wet harvest, when the
seeds will sprout while the corn is standing or in sheaf ;
thus destroying more or less completely the value of the
grain for flour, as the starch or flour is consumed in the
development of the embryo, or what is left is so deterio-
rated by chemical change that it is not good for food.
There is perhaps no other seed more susceptible to
moisture, and none less affected by dryness, or by heat
or cold in the absence of moisture.
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The kind of vivipary exhibited by the wheat is occasion-

ally observed in various other plants; and sometimes
the seeds of pulpy fruits germinate in the fruit. There
is also a class of plants in which vivipary is normal.
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in water of the same temperature. It is recorded,
by trustworthy authorities, that the seeds of many
plants—poppy, parsley, sunflower, and various kinds of

| grain, for instance—if perfectly dry, do not lose their

Prominent in this class arc the mangroves (Riizophorea, !

&c:) of muddy sea-shores in the tropics. tl I
there is a rcmarkable adaptation to conditions, which
ensures their reproduction.

In these plants .

From the very inception of

the embryo there is no apparent interruption of active :

vitality in its development and germination.
earliest stage the cotyledons or seed-leaves are formed,
and the radicle or future primary root is represented by
a very small point. When the former have attained their

In the -

vxtahty when subjected to a temperature of 212° F.
for forty-eight hours ; and for shorter periods to a much
greater heat. The result in most cases, though not all, is
a considerable retardation of germination. Dry grain is
equally impervious to cold. In 1877, seedling wheat was
exhibited at the Linnean Society that had been raised at

. Kew from grain that had been exposed to the intense

full development, which is not great, the latter begins to |

grow and rapidly increases in size.
vessel, it should be mentioned, contains only one seed,
the rootlet of which points to the apex of the fruit.
Soon this rootlet pushes its way through the apex of the

Each fruit or seed- :
' seed, because a lalger percentage germinates ;

cold of the A1ct1c expedmon of 1874 to 1876. The next
question that arises is : how long do seeds retain their
vitality when stored in the ordmary ways adopted by
dealers? As a rule, seedsmen and gardeners prefer new
and

 mixing old seeds with new, tells its own tale in irregular

fruit, and grows into a spindle-shaped body of great !

density and Iength; the cotyledons or seed-leaves re-
maining partly inside the fruit, and acting as an organ of
absorption from the parent plant to nourish the seedling.
In Riizophora mucronaia this radicle attains a length of
two to three feet, and the seedling eventually falls, and by
its own weight penetrates and sticks in the mud, leaving
the fruit, containing the exhausted cotyledons, attached
to the tree, where it dries up. Another singular adap-
tation to conditions is the vital development of the
seeds of aquatic plants which ripen their seeds on or
under water. Vallisneria is a remarkable instance of
this. The unisexual flowers are formed under water ;
the female on long coiled stalks, which at the right period
uncoil, and the flower rises just -above the surface of the
water. Simulianeously the short-stalked male flowers
are detached from the base of the leaf-stalks, and also
rise to the surface. After impregnation has taken place,
the stalk of the female flower coils up again, and draws
the seed-vessel down under water, where the seeds ripen.
It has been explained that heat, moisture, and air are
necessary to the germination of seeds, varying immensely
for different sceds. We come now to the behaviour of
certain seeds under the influence of an unusual or unnatural
amount of moisture, heat or cold, especially in relation
to the length of the duration of the exposure to any one
of these factors. It has been proved beyond dispute, by
actual experiment, that the vitality of certain sceds,
notably various kinds of bean and convolvulus, is not
impaired by immersion in sea-water—or rather floating
and partially submerged—for a period of at least one year ;
and that after having been kept quite dry for two or three
years. Plants are actually growing at Kew from seeds
treated as described ; and some years ago several seeds
of Entada, cast ashore in the Azores, whither they had
been transported by the Gulf Stream, were raised at
Kew. So far as at present known, all the seeds that will
bear very long immersion without injury have an in-
tensely hard, bony or crustaceous coat, that would
withstand b01lmg for a minute or two without killing
the embryo. Yet it is difficult to understand this power
of resistance, vspecially after being kept dry for a long
time. This mperviousness to water explains the wide
distribution of many sea-side plants, the seeds of which
are conveyed by oceanic currents. How long such seeds
would retain their vitality in water is uncertain, because
experiments have not reached the limit. Many readers
will remember Darwin’s experiments in this connection ;
but it should be borne in mind that they were chiefly with
seeds of plants not at all likely to be dispersed by the sea.
It has alrcady been stated that some sceds will
bear immersion in boiling ‘water for a short time,
and gardeners occasionally practisc * this treatment
to accelerate the germination of hard-coated seeds.
But seeds of all kinds will bear for a considerably longer
period a much higher dry temperaturc than soaking
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| germination.

Y ¢ Nevertheless, there are many seeds that
retain their vitality from five to ten years sufficiently well

: to be depended upon to yield a good crop. Old balsam

seed, other things being equal, has the reputation of
yleldmg a larger proportion of double flowers than new
and some gardeners consider that cucumber seed of fom
or five years of age gives better results than the seed
of the previous year. As already mentioned, perfectly
ripencd seed will retain its vitality longer than imperfectly
ripened seed. In illustration of this, we note that carrot
seed grown in France retains its germinative' power, on
the average, longer than English-grown seed, owing to
climatal differences.

There is one other natural condition in relation to the
vitality of secds that should be mentioned ; that is, the
duration of the vitality of seeds on the mother plant.
Some of the Australian Profeacew, and some of the fir
trees, especially North American, bear the seed-vessels
containing quick seeds of many successive seasons; and
only under the influence of excessive drought or forest
fires do they open and release the seed. Rapid forest
fires are often not sufficient to consume the cones, but
sufficient to cause them to open and free the seed for a
succession of trees. The unopened cones of thirty years
have been counted on some fir trees ; and it is averrcd
that the first seed-vessels of some proteaceous trees do
not open to shed their sced, under ordinary conditions,
until the death of the parent plant, so that a tree mayv
bear the accumulated seed of half a century or more.

Finally, a few words respecting the extreme longevity
atmbuted to certain seeds. The reputed germination of

“mummy wheat,” from two to thrce thousand years old,
has been the theme of much writing ; but the results of
careful subsequent experiments with grain taken from
various tombs do mnot support the doubtless equally
conscientious, though less skilfully conducted, experi-
ments, supposed by some persons to have established the
fact of wheat of so great an age having germinated.
Indeed it is now known that the experiments mainly
relied upon to prove this long retention of vitality were
falsified by the gardener who had charge of them.
Nevertheless, there is no doubt that some seeds do retain
their vitality for a very long period, as is proved by
numerous well-authenticated instances. Almost cvery
writer on physiological botany cites a number of in-
stances. Kidney beans taken from the herbarium of
Tournefort are said to have germinated after having been
thus preserved for at least 100 years. Wheat and rye
are also credited with having retained their vitality for
as long a period. Seeds of the sensitive plant (Mzmosc
ﬁudzm) kept in an ordinary bag at the Jardin des Plantes,
Paris, germinated freely when sixty years old. A long
list might be made of seeds that have germinated after
being stored for twenty-five to thirty years. If seeds
retain their vitality for so long a period as this under
such conditions, it is quite conceivable that seeds buried
deep in the earth, beyond atmospheric influences, and
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where there was not excessive moisture, might retain
their germinative power for an almost indefinite period ;
and the fact that plants previously unknown in a locality
often spring up where excavations have been made, bear
out this assumption. The same thing happens in arable
land, should the farmer plough deeper than usual ; and

NATURE

deeper tillage, which would otherwise be beneficial, is

often avoided on this account. A careful writer like
Lindley states, though without qualification, that he had
raspberry plants raised from seed taken from the stomach
of a man, whose skeleton was found thirty feet below-the
surface of the ground. Judging from coins found at the
same place, the seeds were probably 1600 or 1700 years

old. One more example of seeds germinating that are !
supposed to have been buried some 1500 to 2000 years. !

About twenty years ago, on the removal of a quantity of

slack of the ancient silver mines of Greece, several plants |

sprang up in abundance previously unknown in the

locality. Among these was a species of Glauciun, which :

was even described as new ; and it is suggested that the
seed may have lain dormant for the long period indicated.

. in the spectroscope.

But there is not the amount of certainty about any of
these assumed very old seeds to convince the sceptical or |

to establish a fact.
institute and carry out careful investigations
excavations are being made.

W. BOTTING HEMSLEY.

TERRESTRIAL HELIUM (?).

AT
the gas from uraninite were presented. We print both
papers in full.

ON A GAS SHOWING THE SPECTRUM oOF HELIUM,
REPUTED CAUSE OF Dy, ONE OF THE LINES IN THE
SPECTRUM OF THE SUN’S CHROMOSPHERE.!

In the course of investigations on argon, some clue was sought
for, which would lead to the selection of one out of the almost

It remains yet for somebody to !
where :

7

from cleveite also showed hydrogen lines dimly, probably
through not having been filled with completely dried gas.

On comparing the two spectra, I noticed at once that while
the hydrogen and argon lines in both tubes accurately coincided,
a brilliant line in the yellow, in the cleveite gas, was nearly
but not guite coincident with the sodium line D of the argon-
tube.

Mr. Crookes was so kind as to measure the wave-length of
this remarkably brilliant yellow line. It is 587°49 millionths of
a millimetre, and is exactly coincident with the line Dy in the
solar chromosphere, attributed to the solar element which has
been named Aelzum.

Mr. Crookes has kindly consented to make uccurate measure-
nments of the position of the lines in this spectrum, which he will
publish, and I have placed at his disposal tubes containing the
gas. I shall therefore here give only a gencral account of the
appearance of the spectrum.

While the light emitted from a Pliicker’s tube charged with
argon is bright crimson, when a strong current is passed through
it, the light from the helium-tube is brilliant golden yellow.
With a feeble current the argon-tube shows a blue-violet light,
the helium-tube a steely blue, and the yellow line is barely visible
It appears to require a high temperature
therefore to cause it to appear with full brilliancy, and it may be
supposed to be part of the high-temperature spectrum of
helium.

The following table gives a qualitative comparison of the

' spectra in the argon! and in the helium-tubes.

Red...
the meeting of the Royal Society on Thursday last |
(April 25), two papers dealing with the nature of '

THE !

innumerable compounds with which chemists are acquainted,

with which to attempt to induce argon to combine. A paper by
W. F. Hillebrand, ¢“ On the Occurrence of Nitrogen in Uraninite,
&e.” (Bulletin of the U.S. Geological Survey, No. 78, p. 43),
to which Mr. Miers kindly directed my attention, gave the desired
clue. In spite of Hillebrand’s positive proof that the gas he
obtained by boiling various samples of uraninite with weak
sulphuric acid was nitrogen (p. 55)—such as formation of ammonia
on sparking with hydrogen, analysis of the platinichloride,
vacuum-tube spectrum, &c.—I was sceptical enough to doubt that

Heliune-tub..

1st triplet.
| 2nd pair.
. Faint line.
Stronger line.

Argon-tube.
r

Ist triplet. Fqual in intensity.

l 2nd pair.

! Faint line.
S( Stronger line. |
i Brilliant line. ! Dull Iine.

| Strong line. ‘Very dim line.

{ Moderate Line. { Moderate line.

2 3
. »” t

| Faint line.

3 3

iR 13

’ "

}\\'eak in helium.

Iqual in intensity.,
Red- ua }

orange ”

7 ER] bE]

LX) 3 1

Faint line.

LR LR

3 ’

Orange

Triplet. Triplet. ’ 3
Ora D8C"( Pair. Pair. ” »
yellow 55 "
Yellow Absent. Brilliant. W=587"49
(the helium line, Ds).
Green 7 lines. 7 lines. Iiqual in intensity.
G 5 lines. 5 lines. o .
'{fen' Absent. Faint. In helium only.
PHUE L Absent. Brilliant. . .
| Blue... Absent. 8 lines. i .
Blue- " 3 lines, strong.  Barely visible, if in-

any compound of nitrogen. when boiled with acid, would yield !

free nitrogen. The result has justified the scepticism.

The mineral employed was cleveite, essentially a uranate of
lead, containing rare earths. On boiling with weak sulphuric
acid, a considerable quantity of gas was evolved. It was sparked
with oxygen over soda, so as to free it from nitrogen and all
known gaseous bodies except argon: there was but little con-
traction ; the nitrogen removed may well have been introduced
from air during this preliminary experiment. The gas was trans-

deed present atall.
2, fairly strong.
Bright line.
4 bright lines.
Violet pair.

Equal in intensity.
}In helium only

I'qual in intensity.

violet ]\ 2, fairly strong.
. Absent.
¢ Absent.

i Violet pair.

. Violet ¢ Single line. Single line. ' .
i Triplet. Triplet. - v
! Triplet. Triplet. Vs -
| Pair. Pair. . i

ferred over mercury, and the oxygen absorbed by potassium !

pyrogallate ; the gas was removed, washed with a trace of boiled
water, and dried by admitting a little sulphuric acid into the
tube containing it, which stood over mercury. The total amount
was some 20 c.c.

Several vacuum-tubes were filled with this gas, and the
spectrum was examined, the spectrum of argon being thrown
stimultaneously into the spectroscope. It was at once evident
that a new gas was present along with argon.

Fortunately, the argon-tube was one which had been made to

It is to be noticed that argon is present in the helium-tube, and
by the use of two coils the spectra could be made of equal
intensity. But there are sixteen easily visible lines presentin the
helium-tube only, of which one is the magnificent yellow, and
there are two red lines strong in argon and three iolet lines strong

Ui argon, but bavely visible and doubtful in the helium-tube. This

try whether magnesium-poles would free the argon from all .

traces of nitrogen. This it did ; but hydrogen was evolved from
the magnesium, so that its spectrum was distinctly visible.
Moreover, magnesium usually contains sodium, and the D line
was also visible, though faintly. in the argon-tube.

1 Preliminary Note, by Prof. William Ramsay, F R.S.
NO. 1331, VOL. 32]

would imply that atmospheric argon contains a gas absent from
the argon in the helium-tube. It may be that this gas is the
cause of the high density of argon, which would place its atomic
weight higher than that of potassium. ]

It is idle to speculate on the properties of helium at such an
early stage in the investigation ; but I am now preparing fairly
Jarge quantities of the mixture, and hope to be able before long to

" give data respecting the density of the mixturc, and to attempt
+ the separation of argon from helium.

The gas '

1 The tube then used was the one with swhich Mr. Creokes’ measurements
of the argon spectrum were made, It contains absolutely pure atmospheric
argon.
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