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i‘xm AxDp WoRk oF SIR Q(Agu?_ls Bose. By
- Patrick Geddes, London: Longmans.and
~ Co. Pp. xii. 259. 16s. net.

| Twenty years have gone by since the scien-

txﬁc public of Europe began to hear of won-
derful things being done in a Calcutta labora-
_zory by an Indian man of science. His results;
it was said, were being achieved by 'experi-
mental methods and apparatus and brilliant
originality. They were understood to illumi-
nate especially the berderland of the organic
and inorganic, of biclogy and physies. A
geries of books on plant response and allied
subjects started soon afterwards, and in due

course Professor Bose began  his personal|
conquest of the Western scientific world. In

the summer when the war began he was
giving' demonstrations. in several European
eapitals, and during the past year his name
and the renown of his contributions to what
is to-day the most fascinating and fruitful
field of scientific research have become the
‘common possession of educated people.
Professor Geddes, long known as a stimu-
lating teacher of biological and social science,
‘has given his book a somewhat unusual de-
sign. . He furnishes. a full exposition of the
‘Bose experimental research, relating it to the
kindred work of his contemporaries upon
‘plant life ‘and ethereal waves; and he does
this so successfully that there is nothing to
prevent the reader of ordinary education,
though he may be without technical know-
‘ledge, from grasping the main principles and
results. This exposition is woven in with an
‘extremely interesting personal narrative of a

‘boyhood exceptionally full of opportunity in

Eastern Bengal, student ‘life in India and
‘England; a long spell of teaching and re-
search in Calcutta, and a rich experience of
travel and friendships. -Sir Jagadis Bose’s
career culminates in the establishment of the
Bose Research Institute at Calcutta—the
first considerable ‘step, as it is hoped, in the
great work of reconciliation and co-ordination

between the science of the West and the in-|

tellect and spirit of the East.  Professor
Geddes, it may be added, has performed
difficult task in such a manner as to earn f
his book an assured place in scientific bib-
graphy. : »
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AN INDIAN PIONEER OF SCIENCE.|
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/ Das Gerz der Planzen.
Sun

m !obt hzs lnbim Gelehrien Jagadis Soie.
mm e ‘Jagadis i

" Die wiffenidaitiiche Welt -nrbe pon ‘bem ploplidyen Tobe bes

llctnarﬁ lnbﬂd; ‘®elehrien Sir Jagadis C un ber
% t mitten aus feiner bedeu en ﬂent
Ltbnﬂﬁd)ﬂl beit herausgeriffen wurde. MNod) ermartete man von

‘ leiem feltfamen {orider neue und un eabmt Ctmmtulﬁe iiber

nad), bg Rilange . e
'obﬂ! befi ba!» bie Wla y
bas hm =
' ﬂe: ten n{tm Regiftr

Nervenmedyanismus der Pflangen, e o budy
mu l oorﬂmn, aber no@” cht aalﬁ abgejd) bou Sagﬁbis
t wurben. Doppelt jhmerslic) der slidye Tod bes

bﬂiobri bijhen @eleh ber feine meftenrn ifche El[tmng
im Inbl[‘bm

den indi Gdcbrim be Ra das Bofe:For-
gsh’lwmt l:iteit?‘:n ber Mﬂen{d;xft‘t'l‘d)cn “m und um!:;ﬂ:m

iemals udtugnm tonnte, o men!g, wie¢ feine ¢

| ﬂnlrstum wurgeinde Seele,

: &ebi[beteu naim o beriihmt te, waren feine a ehenerre enben

nterf ber das ber Pila ] bas
$Herg der n@e entbedte und durdy gang b n?:nhcts fein fer
fgpﬂmte egperimentell nacdyweifen tonnte, fo biirfen wir bas
er,

3 tid;tsbegriﬁhd) ip gm ans der lologlc itbernehmen, fn

weni flnnaox;MZauda !4) bnli"dg z}zm M%':'m u;g
'.‘u!“\{»:. 3 1 ‘m ’ t i D .
tehen.. ﬁﬁgl? :&n?" Org RIS i mor-
% then jeti: hh g mﬂf - hin ,ﬂl;l__ﬁu
ber igen :‘m b:l; tgfe!'.'l %ﬁ:” Tqaﬂﬂ' h:? b\‘d ﬁ

¢ u'd;atﬁées Organ mm& bis

paraten _ ift t lm:bci v
lag Mr Hnn ¢u tpeuen und er, bhmu ic 2
erhnbemn%llm LQeben

nge.
Aufer Diefen bod)be men  wijjen{daftl on
unterfucye Jagadis nic aud) bas oaena?t):te ‘amtvcn{ ﬂl'ng
ber P tnnsen Audy bler barf man nidyt
von men n Nerven als organtide imnet ﬂnbu
auf bte gﬂ iibertragen, denn Bofe ftellt M M’ bie
bauptung auf, dah die pflanslicyen Nerven Empfind ngltt er ielm.
$Bas er unterfudyt und audy bebauptet, ift nur ber ud), den
Medanismus ber Neaftionen und Bewegun fbm tauftelien unb
daraulegen, baf funttionell fein Unterichied wiiden men
und pilangliden Nerven beftebt. Mit feinen fe « mhenm pa=
raten, bie allein jdon auBerovdentlidye Bedeutu (gaft:
lidg-phyfitalijhen Melt befigen, ftellt Bofe feft ﬂ{anw en
Merven genau fo cuf Reige reagieren, wie bie ¢mw Menfden
B it luitiadll “a'uc' Fatiace ctine
adjtete uni rfungen mu! adje exiftie-
render Pilanzennerven beﬂsig. Die eng pilanglider Nerven
tann nidn aflein huba!b verneint mi( bie vﬂnn?ltd)e
Mervenfirutiur anbersarti R\h ift als bei bm
diaftlidien Krititer bes inbijden Gelehrten Mc wetfen auf hie
nbalibarfeit feiner Behauptungen bhin, well nidt aflein aus der
untfion das Borhandenjein von Merven geidioffen werben bdarf.
onbern aud) eini porhanbene biolonifd;e @truuur nadymweisbar fein
muf fir bie Crifteng von pflanahd;en
Seibet ba r au fdnelle Tod bem . inbifd)m @elerten  die
feit men, felbft auf bie &inmmhungen fetner miffen-

.jd;n tti n ner einzuigehen. Dag it pem Tobe Jagabdis Bofes

etner ber ei mactiufm unbd originelliten Forfder verloren ging und.
T'femzm Tobe nod) viele %e(dm PBrobieme begraben wurdern,
m,rt? au?m jdhon aus ber !mvpcn und umrifhajten Sdyilberung er-
' ﬁlt Sagadies Bofe narb ein tiefer Grioricher des pilanalidhen .
gn‘r;enubms unb ein munbcrbuur Beubod;ter des pflaéu!:g)en
ehensa, : Uy .y
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/ Die Pflanzenjehrift. Sir Qagadid Chunder
Bofe, dem Blute nadh) Juder und Befier eined

roBen Pflany yiiologiich titutd in Sal
i, U4

_ Miethoden ge

| DGR, & ) ber Pila in
|__13tn_e§t innerften Regungen anﬂud;e:g eiti“mem
und beobachten Idht. Gr Hat Apparate gebaut,

die fich am Pflanzentdrper duperlich) oder inner-

N anbringen Iaffen und in Kurvenjorm nidt

nur {elbfttitia nieder{dhreiben, wa3 im Juitand

bed gereigten ober ungereijten Lebend am Ort

und Gtelle gejdhieht, fondern aud) imftande find,

die feinen, unjerem Anuge verborgenen Regungen

in ungeheurer BVergroferung fpieaclbildhajt nad

auBen pu werfen, fo daf man am Wandfdirm

dle Budungen und Penbeljhwingungen besd

voritbersiehenden Qebensfirome3 ablefen fann.

€3 ijt teine fYrage, dap diefe rafjinierten Metho-

| ben mneue, audy theovetijeh fehr iwertvolle Gin-

| blide in die Wertitatt der Vilanze geseitigt Haben.

Die Medhanit ded Giifteftiead und de3 Wadha-

tuma, der Neizbewegungen und der Wtmung, ber

Grmiibungd. und Sdlafjuftinbe, bes SKrani-

feind, Ablebend uud {cGhliehlich de3 Sterbens

wurben  mit einer optijhen Genauigleit blog-

gelegt, die alfe3 Dagewejene und aud) alled Gr-

wartete teit dibertraf.  Jnbeffen waren bidher

 Verichte iitber Bofez For{dhungen meijtensd nur
Cin Fragmenten 3u und gelangt. Jegt bat er
felber oud bielen Bilhern ein uneued gemadt,
bas in 27 Rapiteln den wefentlidien Grirag feiner
Arbelt sufammenfapt und feit einigen Tagen
unter dbem Titel ,Die la rift’
audy in deutider el orfieat (Motapfels
Berlag, Jiirich). Der Wiener Botaniter Hond
Moltid hat dem %nmctnbetﬁlubtmn Bud) ein
e s i i 3 300
elfheiten be altd wird in rer n

i gu teden fein, ' ~1soh.
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Isch. ' Patrid Gedded, bdefjen jdhon 1920 ecr-
ienene . englifde  Biographic ded -indifdhen
Naturioridher nun aud) in deutider Spradye
borgelegt ivird, *) ift ald Menjdengeftalter fein
Stracdhey wnd feine Paul de Kruif, nidht einmal
ein Emil Ludlvig. Sein Bud) ift daher ausdgefallen

| ivie unzdbhlige andere Lebensbejdhreibungen aud,

bie bon twohlmeinenden und unterrichteten Den-
fden iiber eiune verefhrte Perjonlichleit mit biel
Andadyt und Fleify, aber: ohne eigentliche BVegabang,
o[me Blid fiir dasd Weben ded Sdhidjalsd und ohue
Sinn - fiir - die titnjtlevifdhe Seite der  Aufgabe
niedergefdrieben worden find: ed' hat feine Adhfe,
um die fich dagd Bebeutende und Unbedertende in
daratteriftijher Ordmung gruppiert, 'ift bver-
idvommen in Sontur, matt in den %arbm und
uninterefjant an allen jenen Stellen, an denen e3
genan 3u jein wiinfdht. Denn  die Pflidht ur
Beftimmtheit - wird berwedjelt mit forglicher
Atribie - jujallig bebannter  Gingelsiige,: die oft
berzlich belanglod find ober e3 durd) die Art ihrer
Darbietung werden.

Unter Ddiefen. Umitdnden ﬁnb jene Sapitel die
bejten, ir demen die wiffenfdafiliche Arbeit Bofes
und ‘die mannigiaden Kampfe um. die Anerlen-
nung ihrer Refultate durd) die europdijden Ge-
lehrten ober bie englijdhen wiffenjdhaftlichen Gefell-
haften — Ropal Society, Linnégefelljdajt: ufv.

— gejchilbert werben. Hier braudyt e3 feinen Vlid

fiir dad AlUgemeine und Bejondere, wad an Der
Fatiuriorm  eined Menjdhen  wefentlich ift, und
teiner @}e‘t’tart-unvgetmft, fondern nur Bertrautheit
mit dem attenmdpigen Material und die Fahig=
feit, su veferieren. Beide UAnfpriide Iwerden er=
fiillt. Die betreffenden Abjdmitte werben wie in
etitem Lehrbud) itberjdhrieben.  Man lieft da al3d
Titel: - ,Die erften . phyfilalifden- Forjdhungen”.
oReaftion bded Belebten und Unbelebten”, ,Die
Reizbarteit der Pilangen”, ,Tropidmen’, ,Der

Sdhlafver Pilangen® und dhnlides mebhr.. MWer

iiber Voled Lebendwer! nidht {dpon unterridhtet
ift_aud feinen eigemen Biidhern, etiva aud der
o Bitangenidrift’, famnw fidd Bier alle erwitnjde
Belehrung verjdaffen.  Gr tanm, um. mit Geddes
3u fprechen, fidy itberzengen, ,dap hier viel Piownier-
arbeit: gefchehen ift, und jvar bow einer fo Hohon
Barte ausd, toie fie felten erreidht wird, wobe:
Gebiete mexmuhe: itbergreifen, die man gemein=
bin getrennt behmudelt: Bhviit, Bhyfiologie, ia
fogar Piydyologie. Bahnbrechended in allen diefen
Difsiplinen hat BVofe nidht mur dant feinen =
getwbhnlich dieljeitigen Jmtereffent, feirer anfer:
ordentlichen geiftigen Betveglichleit und Erfin-
dungdgabe geleiftet, fondern audy, weil er gefiihri,
begeiftert, jwaeifoeﬂf&;aﬁﬁd) hingeriffen fvar bou

bedeutende Geftirn am enropiifden Gde!mm-
Bunumel, und da .er nidi3 umverjudt -lie, um')
biefe Rechte su twabren. Mandymal jdheint er audh
mirttid) Dazu gendtigt gewwefen zu jein, weil diefer
und jenter euglijdhe Bonge ed: fiir ganz in Dder
Orduung hielt, vem ,Farbigen* vad Fell iiber die
Obren 31 siehen oder ihu fithlen ju lafjen, vafy’
e3 fiir ibn — a3 Angehbrigen einesd ,verwalteten”
Bolted und englijchen megierungés@npenhmten —
ungiemlid) fei, einen beritablen Ogforder ober
Gambridger Profeflor an . Snaemume u ﬁber-
treffen.

Dennod) hat man ben @mbwd baf Bofe fem
Qndertum in der Rarrviere tenig gefchaveét Far,
weil er fdon  frith durd) feine Crzichung und
jeinen Bildungdgang ~ dhnlid wie fein Freund
und Land3mann Rabindrarniat Tagore — fo bers
europiifiert und verenglindert wurde, daf fein
Jndertum  dauvernd nur nody etwvad ivie eine
Blagge auj Halbmaft war, Gr wurve am 30. No-
bember 1858 in der Ndahe von Dacca in Weijt-'
bengalen geboren al3 @o&n eined Juderd, der
felbft {chon in englifdhen Dienften ftand, juerft ala:
Besirtdridter, piter ald Grefutive Officer, und
der e3 aud) nidht an BVerfuden hat fehlen lafien,:
durd Landertverh, imdujtrielle und landwirtidaft-
liche Unternehmungen, ja. fogar durd) ‘Griindung
einer Bant fein Glitd auf mbglichit breite irdifcdhe
Hiige 3u ftellen, wenn Fuleht aud) vergeblidh.
Jedenfalld hat Bofe nur ganj voriibergehend die
indifhe Sdule befudt. Bom neunten Lebendjabr:
an Wwurde et in einem englifen College in Ral-
tutta ergogen und nadhher bat er vier Jahre - in
England Medizin und Naturiviffenidaiten ftudiert.’
Sdon mit 26 Jahrem wurde  er jum Phyfil-
Profeflor am Prefibency: Eollege in Kallutta, der
pornehmiten Bildbungsftitte Indiens, ernannt, und
wenn e3 aud) geaen bdiefe Anftellung Einfpriiche
und unerquidlidhe Andeinanderfepungen mit der
jubalternen Beamtenjdajt gab, fo Hat die Gunijt
bed Bizeldnigd urd anderer hoher Herrichaften dic
ietoetligen Sdattenvollen dodh) immer fdmell ber-
jagt und ihm fdhon in jungen Jahren ju einem:
Jongen bezablten Guropaurlawb und der Mbglicy-
Teit, Jeinen Ruhm durd) perfinlidhed Auftreten. in
Qondon, Parid ufw. ju begriinden, mit Gefdid
und politijdem Weitblid verholfen. Politijd) ift
dern  aud) Bofe niemald bmotgmcﬁen. waj
pon feinem Biographen an berjtedter Stelle,
gleidyfam mﬁdmlbtct wird mrit dem berwajdenen |
Eaplein (S. 227): /Bt gelobte, wie diirfe feine |
‘Riebe. ju Judien feiner umfaffenden Biebe jur

“Menfdbeit im Wege ftehen.”

Oie Liebe jur Menfdheit: — Wwer fidh nebcr
pon Oblaten ndbhrt al3 bon RNoggenbrot, mag fich

“pon mir aud gern an folden blaffen Weltbiirger-
-f&ﬁtgteptm erfreven. QJb tann e3 nidyh. i

der au&etotbentud) tiefen. Rraft: feinesd Glaubens . . .

an eine todmijde Ordmung und Cinheit, bder
wefentliden Grundlage aller Wifjenfdaijt?. Neben-
Ber ‘ivird Dem R[efer vielleidht aufjallen, dap die
lacherliche QIngft wm Prioritatdredhte Ddiefen dDoch
{cheinbar aus einer ganj andern Welt ommenden
0 .geplagt hat wie manded weniger

") 2e WerlvonSit
on Patrid Geddes. Siota;}e er[ag.
(étIenbad%Bﬁnd) uUnd Smpm ’
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SIR J. C. BOSE

A Great Indian

Scientist
PLANT RESEARCHES

His Theories Rejected by
Biologists

[Vols. VIL and VILL, of the Transactions
of the Bose Research Institute, Calcutta]
havo recently been issued.]

(From our Scientifie Correspondent.]

Sir Jagadis Chunder Bose is the son
of an able Bengah magistrate who w
interested in the revival of Indu:a
culture, tea-planting, banking, an
many aspects of life. His family sent
him to England to study. He won a
scholarship at Christ’s College, Camd
bridge, and studied physics under th
direction of the late Lord Rayleigh,
who was impressed by his ability.

On the recommendation of eminent]
British scholars the Indian Educatlon!
Department was requested to find a.

him. Though Indians had receive

first-class literary and philosophica
appointments they had mnot hithert

received any first-class scientific
appointment. The Indian mind wa,s
supposed to be incapable of first-class
scientific work. According to Geddes’s
account, the recommendation of Bosé
was badly received, and Bose himself
was treated with shocking rudeness.
Nevertheless, after graceless delays he
was appointed a professor of physics
in the Presidency College, but he
received only one-third the salary pait}
to Europeans for the same grade o

work.

RADIO WAVES

In 1894 he began the researches
which established his reputation. His
laboratory equipment was slight, but
within a few months he made
important contributions to the study
of radio waves. These had been dis-
covered in 1887 by Hertz, who had

ST g G R T S R e el

first-class scientific appointment fo(;} '
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| appointment. The Indian mind was
supposed to be incapable of first-class
scientific work. According to Geddes’s
account, the recommendation of Bogé
was badly received, and Bose himself
was treated with shocking rudeness.
Nevertheless, after graceless delays he
Was appointed a professor of physics
in the Presidency College, but' he
received only one-third the salary ps,in}
to Europeans for the same grade o
work.

RADIO WAVES

In 1894 he began the researches
which established his reputation. His
laboratory equipment was slight, but
within & few months he made
‘important contributions to the study
of radio waves. These had been dis-
covered in 1887 by Hertz, who had
established their qualitative similarity
‘to waves of light, but his apparatus
was cumbrous and inexact. Bose
invented an emitter which produced
short waves, not much longer than
‘those of light, and a more sensitive
receiver.  These enabled him to
demonstrate exactly that radio waves.
possessed ths‘a‘é’fé!?%ﬂ”mﬁﬁﬁi
of light waves, such as double refrac-
tion and polarisation. . i

These excellent researches received
Kelvin’s most enthusiastic praise and
much impressed the scientific world.
Their importance was not scientific
only. They were the first important
contribution to p%ysicu made by a
modern Indian and the first demon-
stration of the falsity of the prejudice
that the Indian mind was incapable of
research in physical science. They:
thus destroyed the argument that
scientific education should not be pro-
vided for Indians because they were
incapable of acquiring it.

PLANT SENSITIVITY -

During his experiments with radio
' waves Bose noticed the phenomenon
cof fatigue in metallic receivers. He
found that a receiver fatigued by con-
tinuous use could recover its sensi-
tivity after rest. If a receiver
remained unused for a “long
period it became insensitive. These
phenomena could be compared with
those of fatigue and atrophy in living
muscle. Further, he found that
metallic receivers could be poisoned
and their sensitivity impaired by
-chemical treatment, as living material
-can be poisoned by drugu. |

. These parallels excited his imagina-
tion deeply. He became interested in
; similarities between dead and living
, matter, and the principles that might
be common to both. From this he
lswiftly came to . the study of the
-unitary, the monistic aspect of the
furiverse. Thenceforth his researches
I were directed by this monistic
|interest. Among his searches for gimi-
. larities those on plant behaviour be-
came particularly well known. His
gift of physical invention enabled him
'to  construct extremely  sensitive
apparatus for the detection of move-
ments in plants. With these detectors
he was able to show that plants had
unsuspected powers of response to
weak stimuli.  He showed that mes-
sages went along certain channels in
plant leaves, and compared these .
channels with the nerves of animals.
He compared the movements of sap to
the circulation of the blood.
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modern Indian and the first demon-
stration of the falai?wof the prejudice
that the Indian mind was incapable of
research in physical science. They
thus destroyed the argument that
scientific education should not be pro-
vided for Indians because they were
incapable of acquiring it.

PLANT SENSITIVITY

During‘his experiments with radio
‘waves Bose noticed the phenomenon
of fatigue in metallic receivers. He
found that a receiver fatigued by con-
tinuous use could recover its sensi-
tivity after rest. If a receiver
remained unused for a long
period it became insensitive. These
phenomena could be compared with
those of fatigue and atrophy in living
muscle. Further, he found that
metallic receivers could be poisoned
and their sensitivity impaired by
chemical treatment, as living material
can be poisoned by drugs. i

These parallels excited his imagina-
tion deeply. He became interested in
similarities between dead and living
matter, and the principles that might
be common to both. From this he
swiftly came to the study of the
unitary, the monistic aspect of the
uriverse. Thenceforth his researches
were directed by this monistic
interest. Among his searches for simi-
larities those on plant behaviour be-
came particularly well known.  His
gift of physical invention enabled him
to construct extremely sensitive
apparatus for the detection of move-
ments in plants. With these detectors
he was able to show that plants had
unsuspected powers of response to
weak stimuli. He showed that mes-
sages went along certain channels in
plant leaves, and compared these
channels with the nerves of animals.
He compared the movements of sap to
the circulation of the blood.

VIEW OF CRITICS

Bose was disappointed by the recep-
tion of his monistic ideas of the simi-
larities between dead and living
matter and between plant and animal
life. Whereas his early work on radio
waves had received universal accept-
ance, his subsequent work was received
with opposition. The majority of
experimental biologists still do not
agree with Bose’s interpretation of his
observations on plants. They regard
his comparisons of dead and living

mattéer and of plant and animal life
as uninstructive because they are not
based on a sufficiency of precize
details. The establishment of the
existence of nerves in plants requires

~observations of hundreds of parallels

| besides the passage of electrical and
motor disturbances.

It seems to Bose’s critics that he
'has never thorouihly grasped the con-
ception of control in biological eri-
|ments. He seems to them to have
‘made the mistake most frequently
‘made by physicists entering the study
of biology—to suppose that simple
biological experiments can also %e
exact. Dead material 1s simple
enough to fve exact answers to limﬁ)le
questions, but living matter is usually
too complicated to give instructive
answers to simple questions. His
'critics find his parallels between the
behaviour of dead matter, animals and
plants, far too vague to be helpful.

These developments made Bose’s life

a singular drama. His early scientific .

achievements and his personality made

him the founder of modern Indian



s

science, He became a symbol of
national prestize. = Then he devoted
himself o a line of research which has
excited much interest but little pro-
fessiomal conviction. His attachment,
of the new movement in Indian science
to a theory that does not receive
universal acceptance has, so far,
appeared unfortunate. _Perhaps the
future may show that his action was
correctly inspired and that he was in
front of his time,

THE BOSE INSTITUTE

Shortly after he retired from- the
Government service he ‘founded, in
1917, a research institute, the first of
its sort in India. Its aims resemble
those of the Royal Institution in
London. Its staff engage in research
and the exposition of science, and a
early volume of transactions is pub-
ished. A wide variety of researches
is described in the two latest volumes,
(“Transactions of the Bose Research
Institute, Calcutta.” Vols. VII. and
VIII. Longmans, 25s. and 21s.)..
Bose’s own papers describe an investi-
ga.tlon of the method of catching fish
y throwing plant extracts into the
water of hill streams. The respiratory
mechanism of the fish appears to be!
paralysed by the extract. G. C. Bat-
tacharjee has photographed the figh-
eating spiders of Bengal in the moment,
of capturing their prey and has given
an nteresting description of their
behaviour, . P. C. Basu has started
anthropological studies in the institute
by a paper on Burmese crania. The
volumes  contain many papers ¢n
experimental plant physiology treated:
in  the characteristic Bosian style.

ey contain a large number of new
facts the significance of many of which

is obscure if one is unable to accept
Bose’s theoretical assumptions, J
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FALLEGIO AYER EL NATURALISIA

Calcuta, noviembre 23 (United) —
En su residencia de Giridin, falle-
cié6 hoy, a consecuencia de un ataque
cardiaco, el sabio naturalista hindu
sir Jagadis Chunder Bose, quien iba
a cumplir la semana préxima 79 afios
de edad.

PERSONALIDAD DEL SABIO CHUN-
DER BOSE

Hay una misteriosa afinidad es-
piritual entre el gran naturalista hin-
du cuyo fallecimiento anuncia el
cable y aquel
insigne Fabre,
“el poeta de
los insectos”.
que consagré
su larga y fe-
cunda vida a
estudiar el
instinto ma-
ravilloso de
aquellos pe-
quefios seres.
En efecto, asi
como Fabre se
aparté6 de los
trillados cami-
nos de los na-
t uralistas li-
brescos y ape-
gados a tedio-
sas nomenclaturas para penetrar—lle-
vado por su alta visién de una pro-
videncia infinitamente previscra y
sabia—, el enigma de ese instinto
| perfecto que parece inteligencia y
‘qus en forma incomparable descri-

be en su obra inmortal; el ilustre sa-

bio hindu, imbuido desde nifio en vl
principio védico de que ‘‘todos los
seres tienen su vida interior”, -con-
sagré lo mejor de su vida a la difi-
cilisima y jamés antes intentada ta-

rea de penetrar el misterio de una

posible conciencia rudimentaria, o
por lo menos de un grado de sensi-
bilidad en las plantas.

No fué la botanica su voeacion inl-
cial, pues asi como por un curioso en-
cadenamiento de experimentacionesy
observaciones, Pasteur se remontd de
su estudio sobre los paratartratosy de
sus trabajos sobre fermentaciones a
la creacién de la bacteriologia, Jaga-

dis Chunder Bose empezd a investi-

gar el inmenso misterio de la vida,
partiendo de los metales.  Termina-
dos sus estudios elementales en Cal-
culta, la madre de Jagadis, que pre-
sentia su genio, vendid las joyas que
habia heredado de sus antepasados ¥
envié a su hijo a perfeciconar sus
estudios en Londres y en Cambrid-
ge. Lo mismo que Fabre, Chunder
Bose se interesé profundamente en la
fisica y la quimica. Mas de una vez
se ha dicho que es a él a quien se
debe la perfeccion alcanzada actual-
mente por el microscopio. Varias ob-
servaciones de gran importancia -le
debe la telegrafia sin hilos y no po-
cas teorias—combatidas por muchos,
aceptadas por otros como posibles—,
le debe la quimica. ’

En el curso de sus experimentos
llamé profundamente su atencién el
“estimulo” provocado en una hoja
de latén por cuerpos quimicos, tales
como e] alcohol o el cloroformo. Ided
y construyé aparatos de una técnica
admirable y de una precisién pasmo-
sa, gue permitieron comprobar que

IS_CHUNDER BOSE

ral bien podrian tener su equivalente,
maés pronunciado, mas facil de tradu-
cir y, por lo tanto, méas inteligible,
en el reino vegetal. Llevado por tal
ilusion, dedicése desde entonces a ex-
perimentar con diversas plantas, par-
ticularmente las que acusaban una
mayor sensibilidad. Ya el genio de
Carlos Darwin se habia asomado por
esa ruta en que tan dificil y lenta-
mente penetrard el ansia de saber
del hombre. Su obra “Movimientos y
habitos de las plantas trepadoras”. fué
indudablemente una guia para el In-
vestigador hindua.

Plane6é entonces Jagadis Chunder
Bose mas de doscientos experimentos,
para cuya realizacion tuvo que in-
ventar nuevos y delicados aparatos.
Sometio diversas especies de plantas
a,Ja influencia de fenomenos fisicos,
sobre todo eléctricos, y a la de cuer-
pos quimicos, y esperé y observé pa=
cientemente sus reacciones. Ya al ini-
ciarse este siglo, en 1900, la diversi-
dad, originalidad y profundidad de
sus observaciones al respecto desper-
taron profundamente la atencién del
congreso cientifico internacional re-
unido ese afio y consagraron su nom-
bre como el de un sabio cuya obra |
vincula estrechamente la ciencia a la
filosofia.

Durante los 87 afios trascurridos
desde la reunion de aquel congreso,
Jagadis Chunder Bose no ha cesado
sus esfuerzos por ahondar un poco
més este aparentemente impenetrable
misterio de ' la vida de las plantas.
Comprchd los efectos que sobre ellas
producen el sol, la electricidad, la
“fatiga” y, mas aun, entrevié el pro-
ceso de *la muerte” en la planta y
en la semilla. Su obra ‘‘Respuesta de
lo viviente y de 1o no viviente” con-
tiene sus innumerables y paclentes
observaciones, y sin duda sera el pun-
to de partida para las investigaciones
de resultados insospechados que en
ese terreno han de emprenderse en el
futuro.

Los interrogantes que plantea 1la
labor realizada por Jagadis Chunder
Bose a la ciencia y especialmente a la
filosofia del futuro, son apasionantes
y terribles. El limite que parecia se-
parar inexorablemente a los reinos
animal y vegetal, parece borrarse len-
tamente. Bose demostré que la cir-
culacion de la savia equivale a la cir-
culacién de la sangre. Para el sabio
hindq, en la planta hay un comienzo
de sistema nervioso, lo cual implica
una probable sensibilidad en el vege-
tal. Pero esa sensibilidad seria una
manifestacion de algo que vagamente
pudiera compararse a una conciencia
rudimentaria. De ahi las preguntas |
que desde hace afios, desde que Chun-
der Bose dié a conocer sus primeras
observaciones, muchos pensadores —
entre ellos el poeta Maeterlinck—, se
han hecho: ;Sentird la planta? ;Su-
frird el rosal cuando se le arranca una
rosa? El prodigio de la inteligencia
humana gque culmina en el verso de
Homero, en la cifra de Newton y en
el método de Pasteu ;tendri su re-
moto origen en la reaccién que revela
una planta sometida a influencias de
diversos cuerpos?

Cualesquiera que sean las respues-
tas que la ciencia del futuro dé a tan
aventuradas preguntas, asi fueran ne-
gativas, el mérito insigne de quien
primero las formulé con bases solida-
mente cientificas, sera reconocido uni-
versalmente y contribuird a aumen-
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Calcuta, noviembre 23 (United) —
En su residencia de Giridin, falle-
ci6 hoy, a consecuencia de un ataque
cardiaco, el sabio naturalista hinda
sir Jagadis Chunder Bose, quien iba
a cumplir la semana proxima 79 afios
de edad.

PERSONALIDAD DEL SABIO CHUN-
DER BOSE

Hay una misteriosa afinidad es-
piritual entre el gran naturalista hin-
da cuyo fallecimiento anuncia el

, cable y aquel
insigne Fabre,
“el poeta de
los insectos”,
que consiagrd
su larga y fe-
cunda vida a
estudiar el
instinto ma-
ravilloso de
agquellos pe-
quefios seres.
En efecto, asi
como Fabre se
apart6 de los
trillados cami-
nos de los ma-
turalistas 1i-
brescos y ape-
gados a tedio-
gas nomenclaturas para penetrar—Ille-
vado por su alta visién de una pro-
videncia infinitamente previsora ¥y
sabia—, el enigma de ese instinto
perfecto que parece inteligencia ¥y
en forma incomparable descri-
be en su obra inmortal; el flustre sa-
bio hinda, imbuido desde nifio en vl
principio védico de que “todos los
seres tienen su vida interior”, -con-
sagré lo mejor de su vida a la difi-
cilisima y jamés antes intentada ta-
rea de penetrar el misterio de una
posible conciencia rudimentaria, o
por lo menos de un grado de sensi-
pilidad en las plantas.

No fué la botanica su vocacién inl-
cial, pues asi como por un curioso en-
cadenamiento de experimentacionesy
observaciones, Pasteur se remonté de
su estudio sobre los paratartratosy de
sus trabajos sobre fermentaciones a
1a creacién de la bacteriologia, Jaga-
dis Chunder Bose empezo a investi-
gar el inmenso misterio de la vida,
partiendo de los metales. . Termina-
dos sus estudios elementales en Cal-
culta, la madre de Jagadis, que pre-
sentia su genio, vendid las joyas que
habia heredado de sus antepasados ¥
envié a su hijo a perfeciconar sus
estudios en ILondres y en Cambrid-
ge. Lo mismo que Fabre, Chunder
Bose se interes6 profundamente en la
fisica y la quimica. Mas de una vez
se ha dicho que es a él a quien se
debe la perfeccion alcanzada actual-
mente por el microscopio. Varias ob-
servaciones de gran importancia le
debe la telegrafia sin hilos y no po-
cas teorias—combatidas por muchos,
aceptadas por otros como posibles—,
le debe la quimica.

En el curso de sus experimentos
llamé profundamente su atencién el
“estimulo” provocado en una hoja
de latén por cuerpos quimicos, tales
como e] alcohol o el cloroformo. Ided
y construyé aparatos de una técnica
admirable y de una precisién pasmo-
sa, que permitieron comprobar que
los metales, sometidos a ciertos es-
timulos, reaccionaban en una forma
parecida a la de un musculo some-
tido a una excitacion. Tales reacclo-
nes fisicoquimicas en el reino mine-

IS CHUNDER BOSE

ral bien podrian tener su equivalente,
més pronunciado, mas facil de tradu-
cir y, por lo tanto, mas inteligible,
en el reino vegetal. Llevado por tal
ilusion, dedicése desde entonces a ex-
perimentar con diversas plantas, par-
ticularmente las que acusaban una
mayor sensibilidad. Ya el genio de
Carlos Darwin se habia asomado por
esa ruta en que tan dificil y lenta-
mente penetrard el ansia de saber
del hombre. Su obra “Movimientos y
habitos de las plantas trepadoras”, fué
indudablemente una guia para el in-
vestigador hindu.

Plane6 entonces Jagadis Chunder
Bose mas de doscientos experimentos,
para cuya realizacién tuvo que in-
ventar nuevos y delicados aparatos.
sometio diversas especies de plantas
a,la influencia de fenomenos fisicos,
sobre todo eléctricos, y a la de cuer-
pos quimicos, y esperé y observé pa=
cientemente sus reacciones. Ya al ini-
ciarse este siglo, en 1900, la diversi-
dad, originalidad ¥y profundidad de
sus observaciones al respecto. desper-
taron profundamente la atencién del
congreso cientifico internacional re-
unido ese afio y consagraron su nom-
bre como el de un sabio cuya obra
vincula estrechamente la ciencia a la
filosofia.

Durante los 37 afios trascurridos
desde la reuniéon de aquel congreso,
Jagadis Chunder Bose no ha cesado
sus esfuerzos por ahondar un poco
mas este aparentemente impenetrable
misterio de la vida de las plantas.
Comprcho6 los efectos que sobre ellas
producen el sol, la electricidad, la
“fatiga” y, mds aun, entrevié el pro- |
ceso de ‘‘la muerte” en la planta y
en la semilla. Su obra *“Respuesta de
1o viviente y de 1o no viviente” con-
tiene sus innumerables y paclentes
observaciones; y sin duda sera el pun-
to de partida para las investigaciones
de resultados insospechados que en
ese terreno han de emprenderse en el
futuro.

Los interrogantes que plantea la
labor realizada por Jagadis Chunder
Bose a la clencia y especialmente a la
filosofia del futuro, son apasionantes
y terribles. El limite que parecia se-
parar inexorablemente a los reinos
animal y vegetal, parece borrarse len-
tamente. Bose demostré que la cir-
culaciéon de la savia equivale a la cir-
culacién de la sangre. Para el sabio
hindyd, en la planta hay un comienzo
de sistema nervioso, 1o cual implica
una probable sensibilidad en el vege-
tal. Pero esa sensibilidad seria una
manifestacién de algo que vagamente
pudiera compararse a una conciencia
rudimentaria. De ahi las preguntas |
que desde hace afios, desde que Chun-
der Bose di6 a conocer sus primeras
observaciones, muchos pensadores —
entre ellos el poeta Maeterlinck—, se
han hecho: ¢Sentird la planta? ¢Su~
frird el rosal cuando se le arranca una
rosa? El prodigio de la inteligencia
humana que culmina en el verso de
Homero, en la cifra de Newton y en
el método de Pasteu ;tendrd su re-
moto origen en la reaccién que revela
una planta sometida a influencias de
diversos cuerpos?

Cualesquiera que sean las respues-
tas que la clencia del futuro dé a tan
aventuradas preguntas, asi fueran ne-
gativas, el meérito insigne de quien
primero las formulé con bases solida-
mente cientificas, sera reconocido uni-
versalmente y contribuird a aumen-
tar la gloria de la tlerra milenaria de
los Upanishads y los Vedas, que €n
nuestro siglo produce hombres tales
como Tagore, Gan Chu
der Bose,
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SIR JAGADIS BOSE

THE FOREMOST INDIAN
SCIENTIST

Our Calcutta Correspondent telegraphs
that Sir Jagadis Bose, F.R.S., died at
Giridih, Bengal, yesterday, having nearly
reached the age of 79.

The reputation he wen by persistent
investigation and experiment as a physicist
was. extended to the general public in the
Western world, which he frequently
visited, by his remarkable gifts as a lec-
turer, and by the popular appeal of many
of his demonstrations. He had a keen
sense of humour and powers of clear ex-
position, and he knew well how to draw
general attention to- his work without
transgressing the unwritten code among
scientists of restraint in statement and reti-

cence in announcing conclusions. The
ordinary newspaper reader was attracted
by accounts of this wizard from the East
having shown the possibility of intoxicat-
ing a plant or a bar of steel ; that plants
have vascular and muscular systems

' analogous to those possessed by animals ;
that plant growth may be detected in |

fiddle-strings ; and that cobra venom has
its reactions on the heart-beats of plants.
He was in fact the first Indian of modern
times to gain, at the price of untiring
labour, a permanent place in the history of
scientific discovery. :

Jagadis Chandra Bose was born at
Vikrampur, near Dacca, on November 30,
1858, the son of a deputy magistrate, who was
active in public work beyond that of his
ordinary rtoutine. The inventive bent of
Bose’s mind ‘received its first impetus in the
industrial and technical schools established by

his father. After graduating from St. Xavier’s
College, Calcutta, he came to England and
entered at University College, London, intend-
o tn nmnrcite the medical nrofession. But

| at nothing less than a s S
' his achievements provide a unique example of

leigh, chose physics as his chief study. He
took a second class in the Natural Sciences
Tripos of 1883, and later. received the D.Sc.
degree of London. .

When he returned to Calcutta, Lord Ripon’s
Government appointed him, a non-European,
to the chair of physical science at the Presi-
dency College.
both from the principal and from the pro-
vincial Director of Public Instruction, but
Bose quickly proved his capacity as a teacher,
and was confirmed in what was at first a
temporary appointment.

Though the Presidency College was ill
equipped with laboratory apparatus, the young
professor lost no time in undertaking a
series of experiments. He designed an
instrument identical in principle with the
« coherer ” subsequently used in all systems
of wireless communication. Another early
invention was an instrument for verifying the
laws of refraction, reflection, and polarization
of electric waves. These instruments were
demonstrated on the occasion of his first
appearance before the British Association at
the 1896 meeting at Liverpool.

From these physical inquiries Bose “passed
to the more difficult problems presented by
the response of living organisms to various
stimuli, and he investigated more particularly
the electrical reactions of plants. The work
was new and obscure, the methods of opera-
tion unknown, and mechanical aids non-
existent. After long and patient research, he
adumbrated the -theory that the life
mechanism of the plant is identical with that
of the animal. To record the minute
movements of the most delicate organs

of plants he invented highly ingenious
apparatus. Of these the most generally
known is perhaps the crescograph, with

which he experimented before audiences
in Eufope and America. It is a growth

' recorder capable of magnifying small move-

He aimed

ments as much as 10,000,000 times.
and

synthesis of science,

the virtual union between the immemorial

| mysticism of Indian philosophy and the ex-

perimental methods of Western science. While
making full use of these methods, he never
lost the inspiration of his inherited monism.
Bose was the Indian Government delegate to
the International Scientific Congress in Paris
in 1900, and his two volumes on ‘ Life Move-
ment in Plants ** were translated for incorpora-
tion in the Transactions. His output of papers
before the Royal Society and other learned
bodies, and of books published in India and
this country, some of them translated into
French, was large. He issued a complete
account of his researches, * Nervous
Mechanism of Plants,” in two volumes in 1926.
Bose attracted enthusiastic supporters in
scientific circles; but some distinguished
physiologists were not pre ared to accept all

| his conclusions, and this delayed his admission

to the Fellowship of the Royal Society till 1920.
He was the first Indian to reach this goal for
scientific, as distinct from mathematical
achievement. In a letter to- The Times he com-
plained that the necessary difficulties of his
investigations had been, during a period of
nearly 20 years, greatly aggravated by mis-
representations and worse. But the conclu-
sion, he added, was happily seen in his
nomination to the fellowship of the Royal
Society, and the obstacles deliberately placed
in his path he cquld now ignore and forget.
Educated Indians took a natural pride in the

| fame of his researches, and the way in which

he linked the results with Eastern philosophic
thought. He gathered round him a band of
devoted helpers, and he owed much of his

" success to the care and unfailing cooperation
of his wife, a cultured Bengali lady who had

wrenden

There were emphatic protests, |
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SIR JAGADIS BOSE

THE FOREMOST INDIAN
SCIENTIST

Our Calcutta Correspondent telegraphs
that Sir Jagadis Bose, F.R.S., died at
Giridih, Bengal, yesterday, having nearly
reached the age of 79.

The reputation he wen by persistent
investigation and experiment as a physicist
was extended to the general public in the
Western world, which he frequently
visited, by his remarkable gifts as a lec-
turer, and by the popular appeal of many
of his demonstrations. He had a keen
sense of humour and powers of clear ex-
position, and he knew well how to draw
general attention to- his work without

scientists of restraint in statement and reti-
cence in announcing conclusions. The
ordinary newspaper reader was attracted
by accounts of this wizard from the East

ing a plant or a bar of steel; that plants
have vascular and muscular systems

that plant growth may be detected in

its reactions on the heart-beats of plants.
He was in fact the first Indian of modern
times to gain, at the price of untiring
labour, a permanent place in the history of
scientific discovery. ;

Jagadis Chandra Bose was born at
Vikrampur, near Dacca, on November 30,
1858, the son of a deputy magistrate, who was
active in public work beyond that of his
ordinary routine. The inventive bent of
Bose’s mind received its first impetus in the
industrial and technical schools established by

ing to pursue the medical profession. But
later he went to Christ’s College, Cambridge,
and under the influence of the late Lord Ray-

" success to the care and unfailinf
a

leigh, chose physics as his chief study. He
took a second class in the Natural Sciences
Tripos of 1883, and later. received the D.Sc.
degree of London. :

When he returned to Calcutta, Lord Ripon’s |

Government appointed him, a non-European,
to the chair of physical science at the Presi-
dency College. There were emphatic protests,
both from the principal and from the pro-
vincial Director of Public Instruction, but
Bose quickly proved his capacity as a teacher,
and was confirmed in what was at first a
temporary appointment.

Though the Presidency College was ill
equipped with laboratory apparatus, the young
professor lost no time in undertaking a
series of experiments. He designed an
instrument identical in principle with the
« coherer ”’ subsequently used in all systems
of wireless communication. Another early
invention was an instrument for verifying the
laws of refraction, reflection, and polarization
of electric waves. These instruments were
demonstrated on the occasion of his first
appearance before the British Association at
the 1896 meeting at Liverpool.

From these physical inquiries Bose “passed
to the more difficult problems presented by

the response of living orgamisms to various

stimuli, and he investigated more particularly |

the electrical reactions of plants. The work

_was new and obscure, the methods of opera-

tion unknown, and mechanical aids non-
existent. After long and patient research, he
adumbrated the theory that the life
mechanism of the plant is identical with that
of the animal. To record the minute
movements of the most delicate organs

of plants he invented highly ingenious
| apparatus. Of these the most generally
 known is perhaps the crescograph, with

' which he experimented before audiences

in Europe and America. It is a growth
recorder capable of magnifying small move-
ments as much as 10,000,000 times. He aimed
at nothing less than a synthesis of science, and

' his achievements provide a unique example of

the virtual union between the immemorial
mysticism of Indian philosophy and the ex-
perimental methods of Western science. While
making full use of these methods, he never
lost the inspiration of his inherited monism.
Bose was the Indian Government delegate to
the International Scientific Congress in Paris
in 1900, and his two volumes on * Life Move-
ment in Plants > were translated for incorpora-
tion in the Transactions. His output of papers
before the Royal Society and other learned
bodies, and of books published in India and
this country, some of them translated into
French, was large. He issued a complete
account of his researches, * Nervous
Mechanism of Plants,” in two volumes in 1926.
Bose attracted enthusiastic supporters in
scientific circles; but some distinguished
physiologists were not pre ared to accept all
his conclusions, and this delayed his admission

' to the Fellowship of the Royal Society till 1920.

He was the first Indian to reach this goal for
scientific, as distinct from mathematical
achievement. In a letter to The Times he com-
plained that the necessary difficulties of his
investigations had been, during a period of
nearly 20 years, greatly aggravated by mis-
representations and worse. But the conclu-
sion, he added, was happily seen in his
nomination to the fellowship of the Royal
Society, and the obstacles deliberately placed
in his path he cquld now ignore and forget.
Educated Indians took a natural pride in the
fame of his researches, and the way in which
he linked the results with Eastern philosophic
thought. He gathered round him a band of
devoted helpers, and he owed much of his
cooperation
of his wife, a cultured Bengali

wenden

dy who had
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From Government Bose received every en- |
couragement and support when he had proved
his worth. - He was made a C.LE. in 1903, and-
a C.S.I. in 1911, and received his knighthood
in 1917. His academic honours included
honorary degrees from Aberdeen, Calcutta,
Lahore, Allahabad, and Benares. His occu-’
pancy of his chair at Presidency College:
was extended beyond the age limit, and aftes
his retirement 1n 1915, on full pay instead of |
pension, he was made Professor Emeritus.

There followed an important development
of his work. He devoted his private means
and the substantial grants obtained ‘from
Government to the establishment and organiza-
tion of the Research Institute in Calcutta which
bears his name. With a characteristic sense
of dramatic fitness, he formally dedicated the
Institute to the Indian nation, before a large
and influential audience, in 1917. It is equipped |
with numerous laboratories and with work-
shops for the making of the extremely delicate
instrument Bose invented for experiment and
demonstration. The founder was particularly
anxious that young Indian graduates in science
should devote themselves to research in agri-
culture. The post-graduate students have
worked under the direction of the founder for
a mere pittance, and the institute is entirelyi
Indian 1n inspiration, architecture, and per-
sonnel. But Bose erected hostels for the re-
search workers from all over the world whom
it was his ambition to attract to the institute.




