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therefore, still decrease dUl'ing the omnilaleral illumination. It follows, 
then, that it . will I'each in this side its lowest value only aftel' some 
time has elapsed, alld meanwhile it will have reached at the alltel'iol' 
side a higher valne, and, as lhe advantage will remain with this 
side till the origillal sensibility in both sides will have been restored, 
it . is to be expecled that. an anlitropic clirvatUl'e of some importance 
will arise. If a llllilateral illumination is preceded bJ an omnilateral 
one (apart from Ihose cases in which the omnilateral fore-illumination 
is vel'y weak) the occurt'ence of an antipholotropic curvatllre would, 
on the contrary not be in kéeping with my theory, I was, thel'efol'e, 
ol'Ïginally inclined to call in �q�~�e�s�l�i�o�n� the repol'ts concel'ning the 
occurrence of alllitropic curvatures under these circumstances, the 
more so as these reports are extl'emely doubtful : under almost the 
same conditions undel' which in one case cUl'vatul'es were found, 
they could not be discovel'ed in the ot hel'. In view of the results, 
to be recol'ded lower down, the lJossibility of their accuracJ may, 
however, be admilled, at least in a cet'lain numbel' of cases, 

H, besides the cause disclissed here, there should be still anothel' 
to call forth antiphotolt'opic cUl'vatures, it must manifest itself, as 
stated above, if the time-factor is eliminated as mnch as possible, 
i.e, if the dnl'ation of (he illumination is shol'tened as much as 
possible. The ad\'antage in the anterior side will then gradually 
decrease, and consequently the antipholotropic CUI'vatlll'e also, To settIe 
this questioll 1 made some experjruellts, which lIeed not be described 
in detail, as Ihe way in which they were pert'ormed did not ditJer 
from th at user! in my eadjel' expel'iments. Suffice it to say here that 
in some experiments Ihe qualltity of light amounted 1.0 9000 M,C.S. 
and the period of i1luminalion 10 3/., 3, 12, 48, and 192 seconds, 
while in oUler expel'iments an amonnt ot' 12000 M.a,S, was used, 
and a pel'Ïod ot' illumination of 1, -1, 16, 64, and 256 seconds. Aftel' 
the illllmination was concluded Ihe plants were put on Ihe c1inostat 
on whieh they remained for 3 01' 4 hOllrs, Subsequently the cUl'va­
tures were compal'ed. It now appeal'ed lhat everywhere antiphototropic 
CUI'vatures ca me fodh alJd that Iheir magnitude differed ollly vel'y 
Iittle, lt would seem indeed, as if the cUl'vatul'es occlIl'l'ing with 
longel' periods of illllminn.tion were genernlly slighl.lJ strongel', but 
the diffel'ences were so insignificanl Ihat the,}' did not afford any 
certuint.y in this respect. 

The expel'Ïments described go to show that Ihere must be indeed 
still another factor by which anliplJolotl'opic cf.ll'val 11 res can be 
bronght about. Sinre the faclor of time had been elimillated as much 
as possibJe, we must have to do here wilh n direct l'esult. of Ule 
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illuminalion . We must cOllclude th ell Ihat lhe latter call occasioll 
a retardation as weil as an acceleration ot the mte of growth. 
Most of teil we do 1101 notÏ<'e anylhing of Ihe acceleralion as it is 
concealed by the mnch 1lI01'e cOllsidel'able I'elal'dat,ion which is always 
present at the same time. Only when the valne of tbe latter is the 
same on either side, a diffel'ence in aceeleratioll w,W become visible 
in a curvalul'e, 

Ir Ihe above is cOl'I'ecl, Ihell il must also be possible' to oblain all 
allliphototropic cnrvature with plallts that have Lir'sl beell submilted 
10 omnilateml fore-illumination. If Ihis illllminatioll is slIell Ihal a 
furlheJ' retsu'dation of the growth cannot be oblainerl by a prolon­
gation of Ihe illumination, then all anlipll'ototropic cnrvalure must 
be obtained with a comparatively weak aflel'-illumination. However, 
it should seem that thus far the exact strength of the fOI'e-illuminalion 
has 1I0t been hil upon in similar expeJ'iments. Anybow, Ibe anlilropic 
Cllrvatures obtained were sligbt, and requil'ed moreovel' a ralhe,. 
intense afteJ'-illumination. 

In order to determine the retardalion and Ihe aceeleralion of tlle 
gl'owth rale separately the procesRes should be severed. lt is eoncei­
vable Ihat we have to do hel'e wilh the influenee of light on two 
differelll photo-sensible systems. As the sensibiJity of Ihe !wo syslems 
would not be equal in the different parls of Ihe speclrum in Ihis 
case, an analysis cOllld pel'haps be performed by lIsing light of 
different coloul's. lt is vel'y weIl possible, however that Ihere is only 
one pholo-sensibJe system, alld t,hat it is not the light itself bul a product 
originating as a resull of the illllminatioll, whielt exel'ts ils influence 
IIpon two different systellls. 111 that case the sepamlion of the two 
processes might be I'endered possible by a stndy of the influence of 
Ihe extel'llal conditions. 

lil eonnection with the lasl-melllioned supposltIOn it is interesting 
lo point out that accol'ding to tbe theory of BOSE 1) dislllrbances of 
equilibl'Î1l1ll in Ihe living ol'gaJlisru mallifest themselves in a eOlltrac­
lion, whielt is aecompanied by an expansion in t!te adjoining tissue. 
The water expellerl wil!t conlradion, would heighten t!te turgor of 
l!te adjoilling tissue alld thus occasion Ihere a lemporal'y quickening 
of Ille gl'owt!t. 111 OUI' case, t!tell, the antip!tototl'opic cllrvatUl'e of 
Ihe tip migltt resull fl'om the OCCllITellCe of a norlllal curvajllre 
more dowllw·ards. The investigatiolls of ARlsz make it pl'otJable that 
unde .. the eOlldilions of 0111' expel'iments nOl'llIal ClIl'vatUl'es ma,}' have 

1) J. C, BO~E, Plant Response, Londen 1906 j Lire movements in plants . Vol. 11. 
Calcutta 1919. 



184 

occurred in the basal portion. These CU1'vatures are slightly notice­
ab Ie in the photographs of my expel'iments. Howevel', as they extend 
ovel' a consider-able pOl'tion of the coleoptile, they are not vel'y 
conspicuolls. 

In ARISZ'S expel'iments the normal curvature of the basal portion 
was Ilol accomp'àllied by all antitl'opic curvatUl'e of the lip. This 
may be accollnted fol' by the fact t hat the tip was protected here 
against the inflllence of Ihe light. The turgescence of this pal't of 
the coleoptile, therefore, did nol undel'go any change, and was, 
Iherefol'e, perhaps unable 10 absol'b the water expelled in the 
regions below. 

Accol'ding to this Ihe OCCUI'l'ence of the alllipholotl'opic cUl'vatul'e 
depends in this case on the sensibility being complelely Ol' almost 
completely destl'oyed in the tip, and only pal'tially in the basal 
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pOl'tiOIl, Withan equally intense illumination of the tip the appeal'-
anee of an antit.ropic eUl'\'alul'e could Iherefol'e nol be expected 
when the basal portion of the coleoplile was not illuminated at all, 
Ol' when it \''tas illuminated so strongly that ils sensibility was 
completely destl'Oyed, as in lIeithel' ease a normal CUl'vatul'e could 
appeal'. I have, howevel', not had an oppol'tllnity as yet to make 
these experiments. 




