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Whether blood is also formed in the placenta of other mammals 
must be carefully looked into. Corpuscles are figured,- mixed up 
with maternal blood-corpuscles, by NOLF for the bat's placenta, by 
MAXIMOW for that of the rabbit, hy SIEGENBEEK VAN HEUKELOM 

- for that of man, with whirh I feel inclined to identify my "haema
togonia" and of which the first and last-named author decidedly state 
that they are distinguished by ccrtain characters from pölynuclear 
leucocytes. 

Neither of them, ho wever, refers what he has observed to hae
matopoeisis. 

In point of fact MASQUELIN and SWAEN (1880) and FROMMEL (1888) 
have already stated that blood is formed in tbe placenta respectively 
in the rabbit and in the bat. Their observations have up to now 
convinced but few and do not correspond in their details with my 
own. What I have l1lyself observed in the rabbit, the hedgehog, the 
ehrew and the mole bas never emboldened me to conclude to the 
existence of haematopoietic processes in the placenta: it was not 
unti! I had examined the Tal'sius-placenta in which the phenomena 
are so extraordinarily lucid that I was forced to draw the con· 
clusions of which a rapid sketch was given above, but which is in 
no way meant to be a generalisation. Ungulates and Lemur~, 
rertain Edentates (anel probably aleo the Cetacea) nndoubtedly miss 
a similar haematopoiesis. lts strong' development in Tarsius is 
perhaps connected with the unfavourable relation in which the smaJl 
and delicate mother finds ilself placed with respect to the compara
tively large foetus, ,!hile llloreover eaeh parturition is generally 
immediately followeu hy a new pregnancy, a circumstance which 
however exhausting its effect may be upon the mother is decidedly 
most favourable 10 the collector of embryological material. 

This short account wiII soon be followed hy a full description 
with plates and figures, which will appear in the Report of the 
Zoological Congress that was held at Cam bridge in 1898. 

A Jiscussion followed in which Prof. MAC GILLA VRY and Prof. 
HUDRECHT took part. 

Botany. - "On a Contagium vivwn fluidutn causing tlte Spot
disease of tlze Tobacco-leaves". By Prof. M. W. BEIJERINC!(. 

The spot-disease of the tobacco plant, also called mosaic-disease, 
consists in a discoloration of the chlol'ophyll, spreading- in Jjttle 
spots over thc Ieaf and aftcrwards succeeded by tbe partly or entirely 
dying away of the tissue which originally composed the spots. Com-
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monly the discoloration th'st manifests itself near the 1l1'rVeS of the 
leaf by a considerable increase of chloropbyll; afterwards the inter
spaces between the dark gl'een spots are affected by a bleaching
process, whieh mostly does not go farther than to give a yellow 
hue to the sickened parts, but which in some cases, callses variega
tion. The dark green spots grow in the beginning more intensely 
tluw thc rest of the leaf, thus beroming blown-up protuberanees 
rising from the upper surface of the leaf. This, however, occurs 
oftenel' with artificial infection experiments than on ths tobacco fields, 
where the diseased leaves remain flat. Tho thil'd phase of the disease 
cOllsists in the locally dying of little spots irregularly spread over 
the leaf; they get soon bl'own, are very ~ brittIe and even the culling 
of the leaf may change them into holes. They make the leaves 
valueless as wrappers of cigars. 

ProfeRsor AnoLF M.A.YER pointed out in 1886 that tllis disease is 
contagious. Re prossl'd the sap out of diseased plants, filled with 
it little capillar tubes, put them into healthy plants anel aftel' two 
or ihree weeIul he found these to be ltkewise attacked by the disease. 

In 1887 I endeavoured to solve the question whether any parasite 
might be found as cause of the disease. It was clear that, if this 
should roa11y bo the case, th ere eouId onIy be thought of bacteria, 
for microscopie observations had not indicated the least traces of 
mierobes. The bacteriologie culture·methods proved that aërobic 
b:tcteria couM not eome into consideration for tbey failed as well 
in thC' tissue of the heaJthy as of the diseased plants, and the 
same hoIds good regnrding the anaërobirs. So, it was certain thnt 
here was an instanee of a disease canBed by a contagium fixum. 
This considcration induced me in 1897 to conduct new infection 
experiments in order to become better acquninted with the charae
toristics of the contagimn. The ehief results of these experiments 
art' the following. 

In the first place it 'was proved that the sap pre8sed from diseased 
pIants and filtered through véy den se porcelain was absolutely 
devoid of bacteria, without losing of its virulence. Attcmpfs made 
to point out in the fiitrate aël'ouÎC's or anaërobics again did not 
give any result. 

In order to answer the question whethel' the vit'us onght to be 
considered as COl'puscular or as dissolved or liquid, somo parenchyma 
of diseased plants- l'ubbed fine was spread over agar-platcs and thcn, 
10ft to diffusion. A virus, consisting of discrete pUl'tieIes, would 
needs remain 'on the surface of the agar and cOllseq\lently be in 
the impossibility of rendering the agar virulent; a virus, really 
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dissolvod in wator woulti, on tho contrnry, bo able to ponotrate to 
a oertain dopth into the ag'Ul'. 

Aftel' about ten days' diffusion, a time which I considerod suffi
ciently long in accordance with that vmnted for the diffusion unto 
a considerabIe depth of diastase, and trypsine, the surface of the 
3gar~plate was first cleaned with water and then with a solution of 
sublimate; then the upper layer was removed by means of a sharp 
platinum spatuIa. In this way the inner part of tIJe agar might be 
reached without its having any contact with the particles a(1l10ring 
to the surface. Infection experiments performed with these deeper 
lay€'rs caused as well the disease as the porcelain-filtrate. So, th era 
seems no doubt left but the contagium must be fit for diffusion and 
consequently considered as fluid. 

The infection experiments we re performed with the expresset1 sap 
by injedions with the syringe of PRA VAZ. The most proper pJace 
for injecting is the stem, and in particular the youngest parts which 
are still in growth. The nearer the pI ace of injection is to the 
terminal bud, the sooner Hs consequences show themselves. This is 
evident from the experience that only those loaves are susceptible 
of infrction which are still in growth and in the phase of cen
multipJication, meristems being hy far the most sURceptible. By 
making use of this fact and injecting the virus cautiously quito 
near to active meristems, I was of late enabled, three days since 
the injection, already to observe the first symptoms of the disease, 
whilst otherwise thoy must be waited for two or three weekR longer. 
Full-grown leavos, and even leuïes whose eells are still in the phase 
of eJongation but no more in that of rnultiplieation, are unfit for 
infeetion. 

As the quantity of virus, sufficient to produce a large number of 
(liseased leaves, is extremely smalI, and as the juieo of these leaves 
wilJ sene to infect all unlimited llumber of plants, it is elear th at 
the virus must inerease within the tissues. In accordance with what 
is said bl'fore, thii:l increase oecurs in an(l with the di viding ceHs, 
the full-grown tissues of the plant not allowing any sueh inerease. 
This quality of the virus reminds, to a certain extent, of the action 
of the eeeidiogenous substallces, which likcwise exel't their influence 
in those parts of plants only, which are still in a state of growth 
and eoll-multiplieation. Out of the plant lit soems impossible to bring 
the virus to inerease. rl'his conclusion must be drawn from the fact 
that bOllgie-filtrate mixed and long kopt with a certain quantity of 
the fiItl'at€' of j uiee of a hoalthy plant, not onJy (loes not increase 
but ovon 10Rce in vi1'lllrnrc in thc same c1egl'('() as if it had been 
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di1uted with pure water. It is not difficult to convince oncself ot' 
this, for tbe quantity of the virus employed is of grcat inHuence 
up on the symptoms and tbc courE'e of the spot-c1isease. If a con si
derab1e quantity of virus is at on ce introduced into the plant, tho 
first diseased 1eaves, which develop from tbe bud, not on1y show, 
besides the usual symptoms, a remarkable relaxation an'd suspense 
of growtb, by which they remain much ~maller than normalleu\"es, 
but also deep, irregular pinnate or palmate incisions in the mal'gin 
in consequence of same laternl nerves remaining short. AR the 
chlorophyll-tissne thereby develors very imperfectlyam! as, ospecially 
near the nel'ves, tbe formation of ehlorophylJ may be quite defieient, 
these leaves get a peeuliar striped appearance and by thei]' shape 
belong to tLe true monf:trositieR 1). When a small ql1antity of the 
sap is l1sed suel! deformations don't appeal' at all, so that it seem'3 
ta me that an increase in viru1enee of the sap nnder the sald cil'cum
stances would not have escapcd me. 

Oonsequently I eonsider it as certain that thc virus can only be 
reproduced in the manner described, with and through cell-multi
plication of the plant. In my opinion this fact must be l~elatcd to 
the Huid or dissolvrd state of th!) virus, for, with rogm'd, to a 
cantngium fixnm, were its partieles ever so small that they escapod 
all mirroscopic observatioD, thore is DO plausible reaSOD why it 
might not augment, like parasitical bactoria, out of tho fostel'p1ant. 
lt does not eren appeal' impossiblr that a microsropicDlly invisiblo, 
but notwithstanding corpuscuhlr contagium, might occasion visible 
colonics on culture gelatine. A fiuid virus, fit for diffusion liko that 
of the spot-diseDse, would penetrate into the gelatine or the agar 
and, if it we re fit fol' rcproduction, it would thrn alter the chemica I 
nature of tbe nutritive substances, which might perlwps be obsel'ved 
by a change of colour or of refrangibility in the plates. Whon 
»sowillg" the virus on malt-extract gelatine, and on plates obtained 
from some plant-infusion with 20/0 canC'sugal' and 10°/0 gelatine,
neeOl'ding to my experience excellent culture masses for bacteria co 111-

manly occurring on plants, - sueh alter,ttions could in no way bo 
observed. Moreover, though reproduction or growth of Jissol'ved mftttt'l' 
is not quite inconceivahle, yet, it is difficult to imagino in what way 
Burh a process might be achicveà. A division-proccss in the molecules 
rausing their multiplication, meets, to my mind, with great difficlllties,; 
eVen thc conception of »molecules w hich take food", would seem to 
me vague, if not inconsistent. The increase of tho cClntagium now, is 

1) On one of my plttnts sneh ft lenf hntl tnhn Uw fOl'm ui nn ascitliulll. 
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on the eontrary, part1-y explained by the cireumslance that it must 
first be bound to the protoplasm of the living ceH itself, and so 
carried on into the reproduction. J n any rase, two enigmas seem 
by this fdet to a eertain degree to be rerluced to one 1). 

If the ground in which tbe tobacro-plants grow is infected with the 
virus, one sees, aftel' some time, the disease appeal' in the terminal budo 
rrhe time of the ineubation varies very mueh and depenrls on the 
size of the piants. In smaller pInnts 1 remarkec1 the first symptoms 
of the disease i1,1 tbe new-formed leaves of the tfll'minal bud two 
weeks aftel' the infl>ction; in biggel' ones aftel' thrce to six weeks. 
Root and stem are in this case obliged to convey the virus often 
to considerable ·distances. Various observations provA that this con
veyanee goes, by way of exeeption, along the xylem, which eonduets 
the water; usually, however, it seems to follow the so-ealled descending 
sap, anel then it probab1y goes along the phloem. 

That the first mentioned way may be followed, must he conclurled 
from thö order of sueeession in whieh the symptoms of the c1isease 
appeal' 'when a great quantity of the eontagium is intl'oduced into 
the stem, for in this case those parts of the young leaves get first 
diseased wlrieh are exposed to the strongest evaporation, sueh a'l 
the tops and marg~ns whieh rea eh frec1y out of the burl. The con
veyallee of the virus along the ph10em may be cOllcluded from tho 
following observation. 

If one infects the miàdle-ribs of full-grown leaves, or of leaves 
whose eelIs are in a state of elongation hut no more of eell-division, 
the leaves themselves continue healthy, but the virus turns back to 
the stern, the11co, in the usual way, to infect the meristoms of the 
buds and the youngest leaf-rudiments. This return of tbe virus from 
tbe leaf down to the stem must undoubtedly bo oy the way of the 
deseending sap, that is along the phloem. 

1) Perlwps, basing ou thE>se considerations, one may think of 1he possibility that 
el1z~ mes, in u manIIer ngreeing with that of the eoutagimn fluidum, ure reprodllcec[ 
iu the cens, IInd miglJt thus, to n Cel trIlIl e>.tent, be considered as independently 
existiug. C'oncerniug this point I wish to obsel've the following. Pressed yenst, clllti· 
vuted in nutriment contuining (linsta5e, takes from it u notabIe quantity of diustuse 
",hieh it is diliic.:ult com}l1E·te1.l' to remove from it hy washing. H, howeveJ', tbis ye:tst 

eOlltillues growing in n medium 1'ree from diastase, thell the diasta3e soon totiLlly 
dis/lppeurs. TIHLt th is might be attributed to incongl uellre between the pJ'OtOplllSIIl of 
the yenst-ceU aud the dÜlstnsc'-molecule, so thut a pel sistellt union might posslbly be 
eft'eeted by other microbes Ol' by meuns of the tissue-cens of higher oJ'gunisms, is 1Iot 
probable, tlle yeast-eeU being not absollltely free trom dia statie substnnces, eont,lÎnillg, 
1'01' inshmcp, some glm:use. 1'01' the moment, thelefol'e, I must eonsidcl' suel! a con' 
clusion us ulltlvnilnlJle. 
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From out the root, infection is possible even with plants of two 
or more decimeters in height. If for this purpose woundings of the 
root are neresRary, is not yet rlcar; pl'obably roots may ahsorb tho 
virus from the ground E'ven through thcir unhurt surface. As in fee
tion only occurs in lhe buds and meristems, the number of healthy 
leavl's found at the bottom of the plant, inilicates in some wa)" the 
date of the infection, in case the virus has entered through the root 

Without any 10ss of virnlencc the virus may be dried and in tha 
state exist thJ'ough the winter, for instancE' in the ground; part, 
however, gets lost then,just as is the case with many bacteria and ycast 
spccics. The lcaves, tuo, keep thoir virulence when dried, so that 
the dust of the brittIe leaves holps, na doubt, to spread the disease. 
Pl'ecipitating thc virus with strong alcohol from its solution and 
drying the precipitate at 40° ,C., it romains virulent. 

As was to be expccted, the virus in moist state is rendel'cd in
active, not only by boiling tempera,ture, but already at 90° C. The 
10west dcadly tempcrature I have not been able to fix; I think it 
will be found betwccn 70 or 80° C. 

Above I alluded to the formation of charaderistic leaf-monstrosi
ties when a large dose. of thc virus is injected. Another, but rare l' 
effect of, artifieial infection, is vvriegation or albinism. Hitherto 1 
obtained this effect in too few plants, than that I should be able 
to point out how it may be expeeted with cer!ainty; but I have 
some hopps that further cxperiments will enable to pl'oduee it 
at will. 

That albinism, or at least one of the farms in whi('h it appears, 
shows a eertain relatiGn to the leaf-spot diseasc, may be allowed 
already at a superficial view of the latter. However, until now, we 
ale obliged to adrnit that an important difference exists between 
them as to the way of transferring the infection. In so fal' as may 
ue conel udeu from thc relnti vely few cxperimentR coneerning this 
point, infeetion for aibinism requireR a direct uniting, by means of 
gráfting or buduing of the val'iegated with the green plant. In
fection, on the contra! y, of green plants wjth the crushed tissue of 
yariegatcd varietie~, seems never to produce any results. My above 
men tioned pJants, 110wever, indicato that there must exist another 
wny f\long whieh varipgation lllay be caBN1 fm'th, namely by a virus 
existing outside of the plant. 

Probably there arc various other plant-disenses, which originate 
in a ma11ller a1lke to that of tho spot-diseasc of the tobllCCO. The 
di&ease of the peach-trees in America, described by ERWIN SllUTH 

~ndcr thc llame of "Pcach Yollows" nnd "Pcarh Rosctte" (U. S. 
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Dcpartm. of .A.gr:culture, F,l.l'lTIcrs' Bullctin N°. 17, Washington 1894) 
are, according to the deseription, undonbtedly oaused by a con ta
gium fluidum, but it is still dubious whether tbc infection is on1y 
transferred by grafting and budding, or, - which is more pro
bab10, - also by a virus existing outside of the plant. 

Chemistry. - "On c0l1geali17.q- ancl meltin.q-phenomena in siibstances 
sllOwing tautomerism". Ry Prof. H. W. BAKHUIS ROOZEBOOM. 

The latest discoveries on tautomerism, which have shown, that 
tautomeric substallces in tJw Jiquid state must be considered as 
mixtures of two kinds of molecules of different structure, have raised 
the problem how to explain the complicate congealing- and melting
phenomena of such sub stances, in case both farms or one of them 
eau appeal' in the/ solid state. 

Same remarkable investigations on this subject have of late been 
made by BANCROFT alld his disciples, whieh were a continuation 
of a theory of DUHEM. 

At an attempt to unravel the illvcstigations of OLAISEN on this 
subject, the reader had come to the same conc1usions, whieh may 
be united to a perfectly clear graphic sketch. 

BANCROFT having already published this, there would be no reason 
to revert to the subject, if not all examples chosen hy him, referred 
to cases in which all the meltillg- and congealing-points were fouud 
in tlle region of temperatures in which equilibrium is still obtailled 
between the two farms in the liquid state. 

In such a case we generally have the disadvantage of there being 
na certainty aoout the mix1l1g-propol tion of the two subbtances at 
the mOIl1ellt of melti~g or congealing. Oonsequently it is impossible 
to give quantitative repICsentatlOns. 

To arrive at a good Ullderstanding of the phenomena, it is thcre
fore desirabIe to begin with a deduction of the conduct of tautomerie 
substances, tho congealing- tempenltures of which art' below the 
temperature-limit where in ihe liquid state tra,n'3formation between 
two forms is still po'3sibJe. 

If we call the two forms a and (j, we may builel up a sketch 
in whieh the mixing propol'tion of u and (j is measured on the 
horizontnl axis of 0-100 aud the temperature on thc vel'tica! nxis . 

.A.ccording to the supposition made above, the cong-ealing appoal s 
in the ordinary and simplest form of the congealing of mixtures 
of two substances i. e. starting from the melting points A and B 
of the two nwlificaHons, we have two melting-linea AC and Be 


