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Place plants under a receiver, and they are no longer in a natural
condition; leave them inthe open air, nnd the winds und currents,
produced at ench moment of the day by the temperature, disperse the

ascous bodies in the atmosphere. Lvery one is uware of the numerous

iscussious concerning the more or less pernicious influence of’ the
gases given off from certnin manufuctories. The ruin now of a
wanufacturer, now of a horticalturist, may result from the declaration
of an expert; hence it is incumbent on seientitic men not to pro-
nounce on these delicate questions without substantial proof.

With » view to these researches, of winch [ merely point out the
general nature, but which ave immensely varied in details, I lately put
this question (1) —* Could not experimental yreenhouses be built, in
which the temperature might be rezulated for a prolonged time, and
be cither fixed, constunt, or variable, according to the wish of the
observer?’ My question passed uunoticed in & voluminous work
where, in truth, it was but’ an accessory. I remew it now in the
presence of an assembly admirably quanficd to sotve it. I should
like, were it possible, to have & greenhouse placed in some large
horticultural estsblishment or botanic gurden, under the direction of
some ingenious and aczurate physiologzst, and adapted to experiments
on vegetable physiology ; and this is, within u htti¢, my ides of such
u construction :—

The building should be sheltered from all exterunl variations of
temperature 3 to cffect whick I imogme it should be in a great
measure below the level of the ground. I would bave it built ot
thick brickwork, in the form of a vault. The upper convexity, which
would rise above the ground, should have two openings—one exposed
to the south, the other to the north—in order to receive the direct
rays of the sun, or diffused light. These apertures should each be
closed by two very transpurent glass windows, hermeticatly fixed.
Besides which, there should be, on the outside, means of excluding
the light, in order to obtain complete darkness, nud to diminish the
influence of the variations of temperature wlhen light was not required.
By sinking it in the ground, by the thickness of its walls, and by the
covering of its exterior surfaces with straw, mats, &e., the same lixed
degree of temwperature could be obtained s in a celtar.  The vaulted
building should bave an underzround communication with a chamber
containing the heating and the clectrical apparatus. The entrance
into the experimental hothouse shuuld be through u passage closed by
a series of successive doors.  The temperature should be regulated by
metallie conductars, heated or cooled ut a distunce.  Engincers bave
aheady devised means by which the temperature of a room, actng
on a valve, regulates the entry or exit of a certain amount of air, so
that the he'at regulates itself. (2) Use could be made of such an appa-

ratus when necessary.

Obviously, with a hothouse thus consteicted, the growth of plants
could be followed from their germinativn to the ripenmg of their
seeds, under the influence of a temperature and an amount of light
pecfectly definite in intensify. It could then be ascertamed how heat
acts daring the successive phases {frum suwing to germination, from
wermination to_flowering, and from ths on to the mpenng of the
sced. Fer different species various curves could be constructed to
express the action ofheat on each fuuction, and of which there are
already some in illusteation of the most suuple phenomena, such as
germination, (3) the growth of stems, and the course of the sap in
the interior of certain cells. (1) We should be abie to fix a great
number of those minima and maxima of temperature which limit

hysiological phenomena. Indeed, a question wore complicated might

¢ investigated, toward the solution of which science has already
made some advances, namcly, that of the action of variable temper-
atures; aund it might be seen if; as appears to be the case, these
temperatures ave sometimes beneficial, at other times injurious,
according to the species, the function juvestigated, and the range of
temperature.  The action of light on vegetation has given rise to the
most ingenivus experiments.  Unfortunatcly, these experiments have
sometimes ended in contradictory and uncertain results. The best

{1) Giographic Botanique, 1855, pp. 49 and 1346.

(2) See the clectrical apparatus of M. Carbonnicr, exbibited at Chiswick
in 1837, figured in the ¢ Flore des Serres et Jarding,” vol xii, Miscell. p. 184

(3) Germination under differcnt degrees of constant heat, by Alph. do
Csaondolle, in the ¢ Bibliotheque Universelle do Gendve” (Archives des
Scicences), Nov. 1865.

(4) If the curves had not been constracted. the data for their construc-
tion are, at least, dispersed throughout our books. I will cite, for instance,
the growth of a scape of Dasylirion, as observed by M. Ed. Morren (Bel-
gique Hortic., 1865, p. 322). The figures there given arc not favorable to
tho accepted notion, that the growth of tissues is more activo by night
than by day. y

ascertained facts ‘are, the importance of sunlight for green coloring,
the decomposition ot carbonic aeid gas by the foliage, and certain
ohenomena relating to the direction or position of stems and leaves.
There remains much yet to learn upon the efiect of diffused light, the
combination of time and light, and the relative importaunce of light
and heat. Does a prolonged light of several duys or wecks, such as
aceurs in the polar regions, produce in exhalution of oxyzen, and in
the fixing of green matter, as much effect us the 1isht distiibuted from
12 to {2 hours, as at the equator? No one knows. In this case, as
for temperature, curves should be constructed, showing the incieasing
or diminishing uctioun of light on the performance of each function;
and as the electric light resembles thut of the sun, we could in our
experimental hothouse submit vegetation to a continued lighe. (1)

A building such as I propose would altow of light beins passed
through colored glasses or cotared solutions, and so prove the clieet
of the differcut visible or invisibie rays which eater into the com-
position of sunlight. For the sake of exactness nothing is supeiior
to the decomposition of the luminous rays by a prism, and the tixing
the rays by means of a heliostat. Nevertheless, a judicious selection
of coloring matters, aud a lozxical method of performingoue exper-
iments, will lead to good results. I will give us proof, that the secent
most careful experiments concernmng the action of various ruys upon
the production of oxyzen by leaves and upon the production of the
reen coloring watter, h: - only confirmed the discoverivs mude in
1836, without either prism or heliostat, by Professor Daubeny, (2)
from which it appears that the most hummnous rays have the must
power, next to them the hotest rays, and lustly those called chemical.

Dr. Gardner in 1843, Mr. Drajer immediately after, and Do, C. M.
Guillemin in 1857, (3) corroborated by means of the prism and the
heliostat the discovery of Dr. Daubeny, which negatived the opinions
prevalent since the time of Senebier and Tessier, and which were the
result of erroncous (4) experiments. It was difficalt to believe that
the most refrangible rays—violet for instance, which acts the most
on metallic bodies—as i photoimetrical operations, should be pre-
cisely those which have least effect in decomposing the carbonic acid
gas in plants, and have the leust effect over the green matter in
leaves. Notwithstauding the confinnation of all the expeiiments
made by Dr. Daubeny, when repeated by numerous physicists and by
more aceurate methods, the o’ opinions, appearing more probable,
stilt influenced many minds, (5) till Mr. Julius Sacbs, in a series of
very important experiments, agan affirmed the truth. (6) Itis really
the yellow and orange rays that have the most power, and the blue
and violet rays the least, in the phenomena of vegetable chemistry ;
contrary to that which occurs in mineral chemisiry, ot least in the
case of chlorid of silver.  The least refranaible rays, such as orange
and yellow, have also the twofold and contrary property, such as

. (1) The apparatus which produces the most persistent and visid 1j h
is the magnelocieetric macline, based on the development of induction
by magactism, as discorered by the illustrious Faraday. The galvanic
pile is replaced by a steam-engine of low power, which sets in motion a
wheel furnished with magnets (Bibl Univ. de Genéve Archives Scientif
1861, vol x, p 160). The working of this inachine is ne.pensive, but,
unfortunately, the maguets are vesy costly This system has already been
applicd to two lighthouses—that at the South Foreland, and to that of the
« Socict? PAI ance,” at Havre—in consequence of the experiments of MM.
E. Beequerel and Tresea,

12) Daubeny, Philos. Trans., 1836, part 1.

(3) Dr. Gardner, Edinb. Phil. Mag, 1844, extract in French in La
Biblioth. Tniv de Gentve, February, 1844; Daaper, Ednb Phil Mag,
September, 1844, extract ib, 1844, vol. he, Guaillenna (C. M ), Aop Sci.
Nat., 1857, scr. 4, vol. vii, p. 154,

(1) Sencbier, Mém. Phys. et Chim,, ii, p 693 Tessier, Mém Acad Sci,
1783; Gilby, Ann. de Chimie, 1821, xvii; Succow Commentatio de lucis
effectibus  chemicis, in 4to, Jena 1828, p. 61; Zantedeschi, cited by
Dutrachet, Compt. Rend. Acad. Sci., 1844, sew. 1, p. 853,

{3) Asn proof of the persistence of the old opinion, I will quote n
phrase of Professor Tyundall's, in his most clear and interesting treatise
“On Radiaton,” (London, 1865,) p. 6:— ¥ In conscquence of their
chemical energy, these ultea-violet rays a<e of the utmost importance to
the orgonic world" 1 do not kuow whether the author had in view an
influence of the chemical rays over the animal kingdom: but, according
to certain passages of Mr. Sachs, I doubt if they have more powe- over
animals than they have over plants; besides, Professor Tyndatt did not
concern himzelf with these questions; he was content 1o explain admirably
the physical nature of the various rays.

() "The vesearchies of Mr. Sachs first appeared in the Botanische Zeitung :
they are collected and condensed in tho remnrkable volume called Hand~
buch der Physiologischen Botanik, vol. iv, Leipsig, 1863, pp. 1 t0 46,



