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formation with double sides ; these are the two on'ginal 
germ-layers. The space enclosed by the in_ner germ­
layer is the intestinal cavity; the whole formation we call 
gastrula after Haeckel. As the causes of the formation of 
the two germ-layers are the same for all animals con­
sisting of more than one cell (matazoa), according to 
Giitte's view, the form of development of the gas trula is 
therefore common to all, however indiscernible it may 
often be in the outside appearance. The cause of this 
is partly that the above-mentioned difference between 
the upper and lower hemispheres of the ovum varies in 
magnitude. If this difference is small, the result will be 
that only a moderate part of the lower hemisphere will 
be pressed inward, the,inner germ-layer remaining simple, 
as for instance with the lower polypi, which on the whole 
consist of two layers of cells. As the energy of the inward 
pressure increases, a third germ-layer, the so-called middle 
one, is split off the stronger inner one ; this third one, 
from being a simple intermediary layer, may develop and 
originate many and important organs. If in the dividing 
ovum only the difference referred to in the vertical axis 
exist, the gastrula is naturally formed equally in all direc­
tions between the two poles, so that if further transfor­
mations take place, these likewise occur equally in all 
directions from the intestinal cavity and its principal axis, 
and therefore in radiated planes or lin es. Thus the 
difference in the first axis of the ovum, if it acts by itself, 
always leads to a radiated structure of body which we 
find with Polypi, iVIedus::e, Echinoidea, and their relatives. 
Yet the higher d eveloped representatives of these classes 
already show here and there, and in unimportant points, 
indications of a transition to a higher type. If we sup­
pose the two h orizontal axes of the ovum to be unequal, 
then the formation of the gastrula must naturally be un­
equal likewi se. The inequality, which with many of the 
Vermes already shows itself during the first divisions of 
the ovum, causes the gastrula to extend in one direction 
more than in any other, an d thus to receive another prin­
cipal axis. If at the same time the two sides precede in 
development the other parts, two symmetrical masses 
are formed, situated opposite one another (germ-streaks), 
and which approach each other more or less on the stomach 
side, and there produce cerfain principal organs. To this 
transverse divisions may be added, as in the Arthropoda; or 
this may n ot occur, as in the Mollusca. Vertebrata finally 
do not show the preponderance of the first formation on 
two opposite symmetrical sides of the ovum, but only on 
one, where the odd germ-streak is situated and indicates the 
future back. In a manner similar to that of the typical 
foundation of the embryo, Gotte tries to deduce all 
other phenomena of development not from hypothetical 
causes of inheritance, but directly from the laws of the 
formation of the ovum; as, for instance, the whole deve­
lopment of the different organs and tissues. Any essen­
tial cl1ange in a certain animal species must then be 
deduced from a change in the laws of formation, which 
are peculiar to the ovum, i.e. its first cause lies in the 
ovum, and the live animal can never transfer newly­
gained changes of form directly to the law of formation 
of its germs, nor thus cause its descendants to inherit 
them. 

NEW DISCOVERY IN CONNECTION WITH 
THE POTATO DISEASE 

THERE has been hitherto one "missing link" in our 
knowledge of the life-history of potato-blight, 

Peronospora in.feslans. The non-sexual mode of repro­
duct'on by conidia or zoospores has long been known ; 
but the sexual mode of reproduction has eluded observa­
tion. This link has now been supplied through the 
researches of Mr. Worthington Smith, who described his 
dis.cov.ery in a :paper read at the last meeting of the 
Scientific Comnuttee of the Royal Horticultural Society, 

and published at length in the Gardener's Chrom'cle for 
July ro. H e finds the female organs, the " resting­
spores " or unfertilised " oospores," and the male organs 
or " antheridia," in the interior of the tissue of the tuber, 
stem, and leaf, when in a very advanced stage of decay; 
and he has actually observed the contact between the two 
organs in which the process of fecunda.tion consists. In 
some remarks made at the meeting of the British Asso­
ciation last year by one of our high authorities, it was 
suggested that we have in the P ero?Zospora an instance of 
the phenomenon not infrequent among fungi, known as 
"alternation of generations ;" and that the germination 
of the true spores of the potato-blight must be looked 
for on some other plant than the potato. Mr. Worthing­
ton Smith has, however, looked nearer home, and has 
proved that the suggestion is not at all events verified in 
all cases. It is matter of congratulat ion that, after the 
lapse of a period of nearly thirty years since the publi­
cation of the first important memoir on the subject, this 
discove1·y-important alike from a scientific and a prac­
tical point of view- has failen to one of our own country­
men, notwithstanding the forei gn a id invoked by the 
Royal Agricultural Society in settling the still unsolved 
problems connected with this perplexing pest. 

HISTORY OF THE PLAGIOGRAPH 
J SHOULD like to add a few words to my descrip tion 

of the instrument caHed the P lagiograph -x- (the g 
to be pronounced soft, like j, as in Genesis, Plagiarist, 
Oxygen) in NATURE, vol. xii. p. 168, for the purpose of 
explaining the order of ideas in which it took its rise, 
and also a very beautiful extension of another recent 
kinematical invention to which it naturally leads the way, 
and which, thus generalised, I propose to term the Quad­
ruplane. 

The true view of the theory of Hnkagest is to consider 
every link as carrying with it an indefinitely exten ded 
plane, and to look upon the question as one of relative+ 

* It m_ay questioned whelher a new-born child can have a his tory. 
P erhaps _1t mli!ht have b7en correct to used for my title, ''History 
of the D1_rth of the Phgtrgraph, but th1s would have been long; moreover, 
the P lag10graph pro_ves to be an precocious child, having in its 
very g_rven to _a greater than it se lf, the Quadrupbne, a full­
grown mvenuon descnbed m the sequel of the text. 
. t It is 9uite conceivable the whole universe may constitute one great 

li nkage, z.r. a system of pomts hound to maintain invariable distances 
of th::m from certain and that the law of gravitation and 

sumlar phystcal r_ules read mg_ off natura l phenOmena may be the 
C<:>nsequences of thts condition of thmgs. If the Cosmic linkage is of the 

I have called complete, then is the law of N<:ttUre; but, 
If there be more than one of hberty m the sys tem, there will be room 

for the play of will. We shoud thus revert to the Aristotelian 
vi ew a some·what of circular (the most perfect beCause 
the s_tmplest forr:t cf beu;_g thc ._primary (h?wever recondite) law of 

c_osm1cal dynamics. Speakmg 01 cosmtcal laws bnngs to my mind a reflec­
uon I have made upon the ne_w chemical theory of atomicity. Suppose it 
should Lurn out that the doctnne of Vale should be confirmed by 

that the consequent logico-m;lthematical theory of colligat1on 
contammg the necessary laws of consl!cution, or if cone pleases so to sav 
of cause and effect shot1lcl p lant jts foot and introduce a firm ba:,is Or 

science chemistr_Y, ·will be the an<dogy between 
th!s and the law of mert1a! _wh1ch really merely affirms the fact 
of each atom or p01n t of mattet- canymo- about with it a certain numb"'r 
denoting its communicative an_d inverse faculty of motion j for .. 
such case Valency, affirnn_ng a capacity for colligation, will 
be the_ exact analogue 1n chemistry to Inert1a m the theory of mass motion, 
::tnd m1ght properly assume the name of chemica l inertia. Social individuals 

as Isomers in the ir capaci ty for forming multifarious 

. t I belie.ve it is to Mr. Samuel Roberts tl1at we are indeb ted for the 
1dea of passmg from copulated links to planes associated with the links, 
and for the observatiOn that of th e corresponding Graphs is not 

augmented. _The .substitution of the more general idea of linkage 
for and _of 1solatmg completely the conception of relati\·e in lieu of 
absolute mott_on, due to the an thor of these line$-. Take the case of a 
Qu ad ruplal'le m wh1ch the f?ur joints in their order of sequence form 
a I t 1s well known (and the fact has been apolied to 

u_nder the name. of parallelogram of Reulleux ") that the 
relative rr:.otwn of an opposite patr of planes may be represented by causiog 
t .. vo curves to roll upo_n each other; but! that this may be done 

for both pa1rs _of planes,_ giving ri se to a beautiful and previously 
double motiOn of rolling (without slip) between two ellipses for 

01.1e pa1r and _two hyperbolas for the other p8.ir of planes. This is an imme­
chnte deduction from the conception of purely relative motion. 

NOTB -In the description of the pJagiograph, for jointed paralldo­
,e;rarn, P: 168, second calumn, line 14, lege parallelogram. Also a 
d otted lme shou ld be drawn in Fig. 1 connecting the points o and JY'. 
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