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Gruppenweise Artbir'dung. By HUGODE 
TRIES,Professor of Botany in Amsterdam. 
Berlin, 1913. Verlag von Gebriider Born- 
traeger. Pp. viii +365. Figs. 121. Colored 
plates 22. Price 24 marks. 
Somewhat more than ten years has passed 

since the appearance of the first volume of 
"Die Mutationstheorie " and we are most 
fortunate to have from Professor De Vries an- 
other book that is an extension of the former 
discussion and that  also brings forward a 
remarkable body of new observations of very 
great interest to the workers in genetics. It 
is not often that an investigator is able to 
follow an earlier work of the scope of "Die 
Mutationstheorie" with a book of as great 
import, yet we have in '' Gruppenweise Art- 
bildung " a volume that perhaps outranks the 
first contribution in matter and in exposition. 
I t  mill surprise even the students of (Enoihera 
to note the remarkably wicle range of crosses 
among these forms that De Vries has made 
and the extraordinary mass of observations 
that he has accumulated. These are carefully 
indexed and readily accessible for reference. 

The first part deals with the origin of spe- 
cies by mutation. This is a summary of the 
views developed in '(Die Mutationstheorie " 
with De Vries's answers to various criticisms 
that have been expressed to about the year 
1912. There has been no essential change in 
his interpretation of the "mutations " from 
Q7nothera Lamarckiana, an explanation of 
which is offered by a somewhat more detailed 
statement of his theory of intracellular pan- 
genesis. Pangens are assumed in any indi- 
vidual to be in an active, inactive or labile 
state, and mutations arise when they are in the 
labile condition. 

As to the status of GTnolhera Larna~ck- 
iana, De Vries stands by his original 
position. I t  is to him representative of a wild 
species of American origin. Papers of the 
reviewer concerning the identity of Lamarck's 
plant of 1796 and on the problem of the 
origin of the Lamarcbiana of De Vries's cul- 
tures have appeared too recently to find a 

place in his discussion, and probably for tlie 
same reason there is no discussion of the 
studies of Heribert-Nilsson. De  Vries takes 
a clear position against the view that the 
"mutants " of Larnarckiana represent the 
splitting of a hybrid form. H e  believes that 
hybrids between species of mnothera breed 
true as illustrated by his reported observations 
on the cross between biennis and muricata. 
When an CEaothera cross gives a wide range 
of variants in an  FAgeneration, as in  the case 
of the hybrids between grandiflora and Amer- 
ican types of biennis, De Vries apparently 
assumes that a mutating habit has descended 
from one or both of the parents. 

Pa r t  two, treating of reciprocal and double 
reciprocal crosses, gives in  detail the data upon 
which tlie conclllsions reported by De Vries in 
1911 were based. CFnothera biennis and 0. 
muricata of Holland are two well-defined spe- 
cies, readily distinguishable, which breed true. 
Their reciprocal hybrids exhibit constant and 
marlred differences and in the most striking 
of their vegetative characters strongly re-
semble the pollen parent. So uniform is this 
behavior that De Vries expresses the results 
with respect to the characters concerned by 
two formulae--bXrn--m, and m X b = b .  
The important peculiarity of these hybrids is 
then the fact that they differ sharply from one 
another to a degree very unusual in reciprocal 
crosses. Furthermore, the reciprocals are re- 
ported to breed true without exhibiting varia- 
tion in the F, generation as might be expected. 

These reciprocal crosses may be crossed 
with one another in two ways to give double 
reciprocals-(biennis X muricata) X (rnuricata 
X biannis), and (muricata X biennis)X (bien- 
nis X muricata). When this is done the con- 
trasted cl~aracters of the parent type which 
occupies the center of the formula appear to 
drop out and the resulting double reciprocal 
hybrid presents the characters of the parent 
which occupies the peripheral position. Ex-
pressed in simple f o r m u l ~ ,  which only apply 
to the vegetative characters under considera- 
tion--@ X m)X(m X b) =b, and (m X b ) X  
(b  X rn) =rn. The products of the double 
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reciprocal crosses, like the reciprocals, also 
breed true. 

IIoiiifications of the double reciprocal 
crosses, ternied by Dc Vries sescluireciprocals, 
rnay be made by combinations of the recipro- 
cals with the parents in such a mnnncr that 
similar parcnt types occupy the periphery of 
the formulz-b X ( ~ n  71,X 1) )  == ( h  X m )  X 
b = b, m X ( b  X m )  =-m ,  and (nz X b )  X 
m = nz. Other arrangements with the periph- 
eral positions of the forinulz occllpied by 
differ~nt parent tgpes give iterative Irybrids- 
b X ( b X m ) = m ,  ( m x b )  Xb==b.  m X  
( m X  b ) = b ,  and ( Z 1 X m )  Xnz==m. 

The explanation of this remarlcable behavior 
is not as yet detcrinined. d n  attractive hy- 
pothesis postulates tlie differentiation of 
elasces of ganietcs carryiug the characters of 
the parents in pure form and their appropriate 
conibinations either by selective fertilization 
or through the elimination of such gametes 
as do not fit into tlie assnined schemes of com- 
bination. But these and other speculations 
must await the rcsults of cytological studies as 
wcll as lurtllrr experimcnti~tion. An interest- 
ing peculiarity of these crosses is their very 
high degrcc of sterility and i t  remains to be 
seen whether the same pllenomena mill be 
found in other CEnolhern species crosses that 
are more fertile. Thus it is possible that 
numerouc: and varied types of gameto<: may be 
developed by the hybrids, as theoretically 
would be expectecl, but that pl~ysiological con- 
ditions will allow only certain types to ma-
ture or function. 

A long ancl detailed account of twin hybrids 
constitutes the third part. These classes of 
hybrids were first discovered by De Vries 
among hybrids of Lamarc7iiana with other 
species of CEnolliera. ITe has since grcatly 
extended his observations and finds twin by- 
brids also diflcrentiatecl when certain "mu-
tants " from Lamnrckiann are similarly 
crossed (e .  g., nanella, lata, scintillan.~, oblonga 
and also lmvifolia). Brevistqlis in such 
crosses follows a Mendelian ratio and gigas 
gives intermediate hybrids. The twin hybrids 
appcar in the first hybrid generation which 
consists of two sharply contrasted groups. I n  

one group, termed lmta, tlie characters of La-
marc7iiana are strongly dominant over those 
of the other parent. I n  the other group, 
termed velutinn, the ehuracters of the other 
parent dominate thore of Lamarckiana. The 
proportions of the lc~icrand velutina types ap- 
pear to vary greatly in different cultures. 
The velulina types breed true in  the second 
and later generations, but the I~tcr.forms were 
found in certain cultures to split oB new lines 
of veltctinn in successive gener a t '  ~ons.  

Another pair of twin hybrids, veTy differ- 
cnt rrom lmta and v~bc i ina ,are distinguishect 
as densa and laza. They appear in crosses bc- 
tween certain broad-I~aved fornls of American 
biennis and crucirrtn with Lamarckiana or its 
" inutanls." The diqtinctions here concern 
chiefly the form of the foliage arid the numbei* 
of capsules over a given length of stem; densa 
is broad-leaved with tliiclrly crowded capsules, 
laxa has smaller leaves and capsules less nu- 
merous. The densa type breeds true, the 7uza 
throws ofl in successive generations still an-
other form, a i m ,  distinguisl~ed by dark green 
loaves. 

With the twin hylvl,ricIs rnay be found a 
class of dclicate :xnd d~varfed plant+ thc seed- 
lings of m~liich are etiolated. The,e are named 
gracilis arid they are present in very d iv~~.se  
proportions. Very nlnny of the gracilis types 
die as seedlings, a few with care may be 
brought to maturity as narrow-leaved plants 
mostly sterile. The classes of dwarfs that the 
writer has reported for a number of crosses 
between gm?ediflora and Arnericari biennis 
may correspond to this group. Finally aniorig 
the twin hybrids arc occasionally foulid plants 
of marlr~ed size or luxuriance which appear to 
hold to the cultures as a wliolc a relation some- 
what similar to that  of gigas or ssmi-gigas to 
Lnnzarc7ciana. This type is called hero. 

Dc Vries ofyers an  explanation of twin hy-

brids, arid of the gracilis and hero tgpes 

through his theory of mutatiori and intra-

cellular pangenesis. Nendelians may attempt 

to find in the phenomena the results of recom- 

binations of multiple factors, although they 

will have difficulties in working out consistent 




ratios. Others may be satisfied with an elastic 
view that allows of profound interactio~is of 
factors upon one another with their material 
modification in the "melting pot of cross 
breeding." 

The lengthy fourth part is an examination 
of the chief new species of De Vries's cul-
tures as to their behavior in  crosses, with ppe- 
cia1 reference to an explanation of this be- 
havior on the theory of intracellular pangenc- 
sis. An immense amount of detail is pre- 
sented, well sifted, however, by the summary 
and conclusions. I t  is intere~ting to note that 
of these new species gigas alone is considered 
as progressive; brevistylis, ruhrinsrvis and 
nanella are regarded as retrogressive, lata and 
scintillans as degressive, and oblonga as 
anomalous. 

Finally a fifth part on the cause of mutation 
gives us the latest statement of De Vries's posi- 
tion. This part consists of discussions of a 
number of topics related to other portions of 
the book or to earlier publications of the 
author, and constitutes a general summary. 
('Gruppenweise Artbildung " results from a 
gradual accumulation of mutations on the 
part of a species, and hybridization to De 
Qries includes a very much wider range of 
phenomena than the types interpreted by 
Mendelian analysis. 

A cornprehcnsive bibliography of Bnothera 
experimental literature, a fall and vcry valu- 
able citation of the crosses that De Qries has 
personally made among the (Enotheras, and 
an excellent index complete the volume. The 
121 text-figures throughout the book are of 
an unusually high grade, and the 22 colored 
plates admirably executed. It is greatly to 
be hoped that the author and publisher will 
promptly arrange for an  English translation. 

BRADLEYM. DAVIS 

Illonographia Uredinearmm seu specierum 
omnizrm ad hunc u,sque diem cognitarum 
descriptio et adumbra-lio systematica. By 
P. and H. SYDOW.Volunlen TIT., Fasci- 
culus I.: Pucciniacea, cum 7 tabulis. 
Lipsia, Pratres Borntreger. 1912. 8vo. 
Pp. 1-192. 
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The appearance of the first part of the third 
volume of the "Monographia Uredinearum " 
by P. and 11.Sydow has been of especial inter- 
est to mycologists because it has given the 
first bit of information concerning the classi- 
fication which the authors are following, or 
propose to follow, in this work. The two 
earlier volumes (Vol. T., Ccnus Puccinia, 
19024;  Vol. TI., Genus Uromyces, 1910) were 
entirely taken up with the treatment of two 
genera, Puccinia and Uromyces, without the 
slightest hint as to how they were to fit into 
any general arrangement. T t  seemed evident 
from the beginning that these two genera 
were given preferences on account of their 
size and popular importance and not because 
they might appear in that order in any scheme 
of classification. The correctness of this sur- 
mise is now well shown. The third volume is 
begun with a key to the genera of the family 
Pucciniacee, a total of twenty-five being re-
cognized. I n  this key Uromyces is number 8 
and Puccinia number 10. I n  the preparation 
of a work of this nature there are many obvi- 
ous advantages in not being hampered by the 
publication of a key a t  the start, before all of 
the genera are fuIIy studied, which must there- 
after serve as a guide. The freedom wii,h 
which these authors began their task they have 
deliberately relinquished, for they are here-
with publishing a key to twenty-five genera 
although the descriptive accounts to date only 
cover fully the first sixteen of them. 

To do the monographic work first and follow 
it with a key will, howevcr, evidently not suc- 
ceed in eliminating difficulties, as is evidenced 
by an examination of the present part. For 
example, one finds that the genera Uropyxis 
and Diorchidium are recognized in the key as 
valid, although they have been treated already 
in ~revious  parts as synonymous with Puccinia. 
With the exception of these four genera, 
which have been treated previously, the pres- 
ent part takes up the genera in the order of 
the key and proceeds as f a r  as the generic 
description of Uromycladium, which is the 
sixteenth genus. 

The genera i n  the order of their appexrance 
are as follows, Gymlzosporangium, Hamasopra, 


