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- It is self-evident that those biologists who recognise. the
- &ammant influence of & direct action of envxronment d(} not
. neeessarily deny the intervention of Natural Seleetion. he
_pontrary, they fully recognise its usefulnessas an anmham i
only limit its powers. It ceases to be a selection of hapha
variations—necessarily. indifferent in most cases in their mmpiemt_-
stages——but becomes 8 physiologiesl selection of those individuals,
_ socisties, and groups which are best capable of meeting the new
- reqmremcnts, by new adaptations of their tissnes, organs, and
habits. - It is ot so much-a selection of individuals as a selection
~ of groups of individuals, modified all at once, more or. less, in a
_givén divection. Tt is also, in the animal world, a selection of
‘those who best exereise their collective intelligence for the diminu-.
ion of inner compemmn and inner war, and for- th@ rearing of
* their offspring by combined effort. And fmaiiy, as it does. not
'_'depu}d upon an- acute struggle bs\twaen all the individuals of &
~ group, it does not require for ibs full action those cmoptmmlly bad
easoOns, dmnghta, and times of calamities whieh Darwin con:
- sidered as especially favourable for Natural Selection. It goes on
n times of plenty as well as in timos of secarcity, eqpccmllj, in
imes of plenty and durmff the good seasons, when an abundance
£ food and vitality ffwmzrs ‘variability, and gives a eertain
__i*mzty tc the organisms. Progressive evolution becomes thus
wprehensible, and our hy ;mthmses meet Wh&t we rml}v learn of
ion and evolution in nature. :
In short, many serious difficulties which besct the waay of the_
tionist di sappear, and we feel no more the néed of the many
otheses made by the Neo- Darwinists in support of /Natural
Lion; once we see in it but anauxiliary to the direct action of
ronment. - Let us examine, then, how far smt*h a view is borne
by mﬁ&em ms;earch ' .

Ahmdy in Earwm g hfehme tho mve%hg&tmm Iw was maLmd_
nd these to which hig work had given bivth induced him to Tecog- .
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W hmfe in view, Let me oﬂiy mmm& the rea&er that Wé'hdvo in
- this domain mmh capital investigations as Rauwmkui s, Koch’s,
.'and Baﬁai s‘"s mie tha mﬂuame ef hght upﬁn i;he btl‘ﬂ(‘ﬁt}rﬂ af the, '

- obbe :ned by Loﬂ-. cmtm by cultwatmg thcm in the gmunﬁ ; ,mfi _
5 _{,apeually the extensive researches of ‘St&hl D&imzr Ilque,huw/h
Vel -’:amii th anﬁ m&ay chels, sﬁme @f winc}z; wﬂl be men-

tmsuus fi;f_ the, ieavnb, a,ccordmg to thn azmount Gf s .ght _ami
: -mmstuu they receive. All these researches, undertaken withiout

reeonceived 1&8&%‘%5 miere contributions to different chapters
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b haxi Gbgeuted that Bonnier’ s plants; i mhmﬁ an Alpme, ehmamﬁer,
- were probably © reverting ' to @ ancestral fmm e

Taking next forty-three different species from Fonta»meblbau,
d growing them at Ta Garde, noar Toulon, Professor Bonpier
obtained on the coasts of the ’\er:dxtm ranean—in the first; and still
more 80 in the second generation {the characters aoquired in the
st-generation being thus fransmitted by heredity to the next; to
" furﬁhw increased—plants ~with 4 distinet Mediterranesn
t o woody - stems,” broader and thicker leatherdike leaves
_‘.;Imub nerves. - The Fontainebleau Ragwort Senecio (Senecio
enbad) - took. bwm‘&l of the ehar acters of the Medi etranesn
ies Senecio nemorosus. Our common ash (Frawinus excelsior)
yie sipilar to the %bh of thu Muhtcnancm w&&ts, ffraa;mus :
pareifolia; and so ou.*? SRR s
1 have dwelt on purpose upon thesc t‘kp(’}i’imel‘iﬁ:, a8 they repre-
4 nt & cmnpiuﬁe eycle of researches the accuraey of whieh hasbeen
cogirised by eompc,tcm; botanists, while m; the ‘same time they
Qntmn lephm to the usual objections i * reversion to ancesty tl
pes,’ ¢ non-inheritance of acquired ‘charactérs,” and the like.
16 _(,}:mr&ct-e:rs acquired in one generation were transmitted to the
Xk and those characters which are éeécn‘*ibe?d- as * hereditdry
‘e as liable to vary as those which dre described as * acquived.’
we can suy of these experiments; and all the others to be men-
presently, -is that those characters which had been
tainod during a vu:;y lan period at evoiutmn (m our ¢ase,
of the | ﬁelmnthemum qmms and those of the Cistacewm
, to_which 1t be%anga) being of a more ancient descent than
of the different species, hanm more stabilify than the latter.

The great value of the experiments of (. Bonnier is. ﬁfenemﬂv_--

st d: fmn in the last edition of Dr. Plate’s exceilent work

vxmsm we find the remark that, after hdvmcf considered

b _antb c»f Bommar as canclumve Dr( Piat&, began to.

-the var mtmm dua m me&hamml camsés may &iso cscca«mnalh e
ntobauf%efu} s S e e ; :

1© va‘ma.tmns whmh toek pl&ce m Bonmw piant;a ai: a hxgh | ;'1 f:—
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th&t & dry aﬁmaaphbre dwdepb thorng; the hypothesis of natumi'j
selection scemed to i}a very’ pmbqblg \iaw, we. ha,ve su(,hi .
cxpommmts Tl
- Lihotelier has dmnonstmtui ﬁhat 1k two stocks C}f baxbmry thc‘ a
bﬁbll’iﬁ of which have been cut a few inches above th 'ground are
- grown under two ghuas bells, one of which has » very dey tmo-

- sphere and the othera very moist one, two differeit sorts of plant
“are-obtained. - In the moist dttm)c’;phere all the leaves are i‘nll v
_iib\’hi()p@ﬂ while in the dry atmosphere of the other bell the Iohuy
of the leaves are not developed af all’ an& their nerves become
'wum.y:aﬂd are transformed into thorns.*®  The strong franspira~
“tion which tukos plae::c ina dry ﬁ»tmasphem reduces the formation
_ sucs out of which the lobes of the leaves are iorme& (md

it lignifies—4.e. mkes hard and woody—the tissues of the nerves
-of f:bc leaves. - The ‘zurmundmw‘a themmlvee thus dew‘imp the
X 'th@rns and the prickles. L

© The reverse eaperimeﬂis has. &Ew becn ma,de by ’W Woih‘:y :
.By growing’ various species in three different glass-houses, one
~of ‘which was hcpt very dry; the other very moist, and the: third:
ot average moisture; he denioristrated that under the mﬁumce of
wat dampness the thorns of the camnmnfurm (Hlex mmp@@s)-
W re--@ntir@ly tmnsﬁmmed mtu fulk Iea}w,a el ‘mmuhr @xpczrxments-

;’J
C

wh;ch gwe the de,sert ﬁgra zts spwxai asgwt can ba-
*&tod It Wae_s snfi]ment to ﬁr&nhport pl&nts imm {;ho ST

" mrmcal'{y p()$blbk) bnnshme‘) tcs) sé
es. - Their globular shape and their duﬂ or’ Obhl u}}mu ,ﬁg,
6'35-_'9‘3‘?3"51“3" “of wax, or gunt, or to a thick eoating of hair,
il "d_.' : ’l‘he Gmssula mlufmmms iast ﬁ;a gi&bular fcm;n émd_

_@e&)émi 3 -but havma imt tht, prﬁtectzwe apulczrmxs and thn, spama;l; )
iy d}t*mem of sealcq whmh ﬂ}ﬁ‘Y usua]ly hav& in tha ci%ert thw -

.A gm&t amount af smn]la,r i,mdrmcc could be pmdnc&d Hngﬁ_' -
Vmes who Is an experzgnaed b@t&m,&_ &n& gmwe,r mbt&lrlcsl
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'Fm\amr@ snoisture, and eomposition of the air received by a plant, =
- upon. bs ph‘&swloglcai progesses and. the strueture of ite tissues.
 Here we have another immense array of facts which could be:
e __dmu‘:beﬂ a8 mpu'wn,ntaé anatomy, or bxperim&nml hmtaiegy (the
* experimental science of the organic tissues), giving us a fresh
“insight into the inner. hfe«pmcﬁ%eq AW _mh y lead t_{),_.eh&.ﬁges of
externalforms.. . PR L : :
- Pwo or three exampie% (‘)1]0%6‘!1 fmm B mass of matemai Wili-
'd;o, Thus i in an inferesting little work R. Prein atudied the effects
of. mechamml pressurc upon- the ‘fissues of the roots (Bonu,
1908).. We know what will h&ppen if & Hmwmg root is passed
'thmuffh a giass tube which prevents it from increasing in thickness.
- _Uniabs ‘the tube be extra strong, it will be brok@nwtha_,mot:
- creating a ‘tisswe strong enough to break the resistance. ~As the
roob continues to grow, and its cells continue to increase and sub-
;dmdc ; they exert n pressure upﬁn sach otheérwhere thes “meet with
a mechanical obstacle, and this pressure stimulates further growth.
e cells subdivide more rapidly and beeome more numerous,
_a,mmﬂ‘ sm&ﬂer at the s&me tune, . The walis af the parenchw m
walls which run
:rallel to the Imes of pmssure w}nle t}mse whm, -ave parallel to
BUI &cc,s @f the gl&ss tﬂbb gmw thmner, or even. dmappear.'

i whmh has permlttedamr mr&euem ti’;} tham the eatabie
sh u:}_ut ()f ms wﬂd &neesml '







| p;@duu;; th'
thc, noxi oue; bﬁ 2
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—thig i ‘u,uhv whmh I)‘n*wm SEW Very: we
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 possessed of “any unknown, mystcrmua capaczty of a‘nswmm«}il B
- hrritations from the outside by corresponding  adaptations ' ; but
it undergoes under the action of the external forces some changes
in i acmv;ty which permit the life-processes to go on with the
grﬁ@tebb possible Intcn&dty under the new eonditions to which the -
plant is exposed. It is these changes in the life of the proto-
tasm which result in so-called &da;ptwg lemg)@a in the tissues,
_which produce, in their turn, the ‘adaptations’ of form and
-~ funetions of the different organs to the reqmrement% of & new.
environi ’»\ntz ~This s the :m' L wbstaﬁce of what we know as
v&rmblh v :

Lt short, botanmha a,oqulre nmore a,nd more thc wrﬁztude that .
all the changes taking place in plants when they are placed in new
| "muném% can. be explfmnud as. Lanmrt;k_ f@res&w by the

'Ajsj-t.a}t}ié arm&ls |
"‘c-;.isse_d_- separately on






