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and the action of the semi-permeable mem-
brane, 12 pages. Three pages are devoted to 
references. Two figures appear i n  the text. 
The treatment does not claim to be exhaustive 
"so far  as concerns work important in its 
time but now only of historical interest," the 
aim being to give special attention to recent 
investigations. 

The amount of space devoted to therrno-
dynamical considerations and the so-called 
theory of "ideal" solutions, together with the 
mode of treatment and what one reads between 
the lines, clearly shows the author's leanings. 
It is, however, quite safe to say that  those who 
have actually spent their time in the laboratory 
a t  practical work with innumerable solutions 
and diverse osmotic membranes, entertain very 
little hope of a better understanding of solu- 
tions and osmosis from thermodynamical com- 
putations and mathematical equations of what 
are termed "ideal solution^.^' One might in- 
deed about as well talk of an ideal chemical 
compound, an ideal plant, or an ideal animal, 
as of an ideal solution. 

The monograph will doubtless prove useful 
to  students of the subject of osmosis, especially 
because of the references to the recent litsra- 
ture, even though these be incomplete. It 
moreover also contains a good, clear exposi- 
tion of the existing physical theories of osmosis 
and solutions. But  in a publication of this 
kind, which is especially intended for students, 

,one has a right to expect something that will 
inspire and spur the student on to  further 
experimental inquiry in  the subject. I n  this 
respect, however, the monograph is sadly lack- 
ing, and how can it be otherwise, for to those 
that  seek to  solve the problem by thermo-
dynamics and theories of " ideal solutions " 
new experiments along specific lines naturally 
do not suggest themselves, for they are really 
not required for the purpose of the explana- 
tion. A theory of " ideal solutions" suggests 
chiefly how known facts can be harmonized 
with it and how the " troublesome exceptions " 
may be accounted for; i t  does not suggest how 
new fields may be opened up. To those that  
thus vainly hope to solve the practical problems 
of solutions and osmosis particularly as they 

relate to organic beings, one may well quote 
the immortal words of Ooethe, "Orau teurer 
Freund ist alle Theorie und grun des Lebens 
goldener Baum." 

THE BOTANICAL SOCIETY OF AMERICA 
THE eighth annual meeting of the Botanical SO- 

ciety of America was held in the State Capitol 
Building, at AManta, Georgia, December 30, 1913, 
to January 1, 1914, about ninety members being 
present. The following officers were elected: 

President-A. S. Hitchcock, U. S. Department 
of Agriculture. 

Vice-president-B. M. Duggar, Missouri Botan- 
ical Garden. 

Councilor-D. G. Fairchild, U. S. Department 
of Agriculture. 

One hundred and thirty new members were 
elected to the society. 

The report from the committee on the new 
journal was adopted. This provides for a co-
operative arrangement with the Brooklyn Botanic 
Garden which will make possible the immediate 
publication of the journal and the first number of 
the American Journal of Botany will appear dur- 
ing January. All members of the society become 
contrjbuting subscribers to the Journal, the price 
being fixed at $3.00 annually to members and 
$4.00 to non-members. Attention is called to the 
fact that candidates for membership (meaning 
those whose applications were received too late 
for action or those who may apply for member- 
ship during the year) may, upon approval of the 
council, receive the journal at the same rate as 
members. 

The address of retiring President L. R. Jones 
on "Problems and Progress in Plant Pathology," 
together with the symposium on "Temperature 
Effects," participated in by Dr. Frederick Barry, 
Dr. B. M. Duggar, Dr. D. T. MacDougal and Dr. 
Forrest Shreve, will probably be published in the 
new journal of the society. 

The dinner for all botanists was held New 
Year's night, the topic for discussion being the 
new journal. 

Following are abstracts of the papers presented 
at the general sessions and at the newly organized 
phy~iological section: 

The Seasonal Life History of Some Red Alga?: I. 
P. LEWIS. 

Experiments were performed at Woods Hole dur- 
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ing 1911, 1912 and 1913 on the following species: 
Griffithsia Bornetiana, Dasya elegans and Poly-
siphonia violacea. Tetraspores and carpospores 
were planted on oyster shells, which were then 
fastened to piles and left during the winter. The 
annual life cycle of the species studied runs as fol­
lows: 

In June young plants become visible. These 
produce, for the most part, tetraspores, though an 
occasional sexual plant may be found. The tetra­
spores are released in July and germinate immedi­
ately to form the second crop, which consists of 
sexual individuals. These often occur on other 
algae and Zostera, whereas the first crop of tetra-
sporic individuals is confined to stones, piles and 
other objects of a more or less permanent nature. 
The sexual crop releases its carpospores in August 
or early September. I t is the small sporelings 
from these spores which winter over. The indi­
viduals which have attained any considerable size 
all die a t the approach of cold weather. The tiny 
holdfasts of the very young sporelings may be 
seen during the winter and spring. From them 
arise the tetrasporic plants of the first summer 
generation. 

The alternation of generations in these species 
is thus connected with their seasonal occurrence. 
The sexual generation is characteristic of late 
summer, while the tetrasporic plants survive the 
winter and predominate in early summer. 

There is no sharp line between the first and sec­
ond crops, as a small percentage of both occur out 
of season. This is particularly true of the tetra­
sporic individuals, which under favorable condi­
tions may survive throughout the summer and 
continue to produce spores up to September. A 
few of these belated tetraspores form holdfasts 
which winter over and produce the scarce sexual 
plants of the early summer following. In general, 
however, the two crops are well marked. 

The Marine Algce of Peru: MARSHALL A. HOWE. 
The specimens on which, chiefly, the paper was 

based were secured by Dr. Robert E. Coker, now 
of the U. S. Bureau of Fisheries, while acting as 
fishery expert for the government of Peru during 
the years 1907 and 1908. They are referable to 
about 100 species and they constitute one of the 
largest collections of algae thus far made in South 
America and by far the best ever brought from 
Peru. For the satisfactory determination of the 
specimens it has been necessary to examine the 
original materials of a considerable number of 
little-known and briefly described South American 

species. The algae of Peru has been sparingly col­
lected, especially during a period of seventy-five 
years preceding Dr. Coker's visit, and about one 
third of the species found by Dr. Coker appear 
to be undescribed. Although Peru lies wholly 
within the tropics, its marine flora, with the ex­
ception of a strip of coast about twenty miles 
long at the extreme north, is of a temperate rather 
than a tropical character. This is apparently due 
to the influence of the Humboldt or Peruvian Cur­
rent, which brings northward the cold waters of 
the South Temperate and Antarctic regions. The 
mean summer temperature of the ocean at Callao, 
latitude 12° South, is said to correspond to that 
of New York, latitude 41° 1ST., and of Monterey, 
California, latitude 36° N. Accordingly, one finds 
the typically tropical genera of green and red 
algae poorly or not at all represented on the coast 
of Peru. Instead, the larger brown algae, species 
of Macrocystis, Lessonia and Eisenia, are the dom­
inating elements in the marine flora. 

Lantern photographs were exhibited, showing 
some of the more characteristic species of the re­
gion. Among these were several illustrating the 
hapteres and the disposition of the sporangia in 
various forms of Macrocystis. 

The Trend and Influence of Certain Phases of 
Taxonomy: AVEN NELSON. 

Taxonomy has its place. I t trains the percep­
tive faculties, teaches orderliness, develops judg­
ment and strengthens reason. There is a saving 
grace in botany not found in most of the other 
sciences and this is exercised through taxonomy 
more fully than through all the other divisions of 
botany combined. 

Systematic botany furnishes to the average lay­
man a more continuous incentive for pleasurable 
and inspiring contact with the world about him 
than any other subject that lays claim to a place 
in a cultural course. I t may be the primitive 
phase, but most great botanists at least began at 
this point, thus illustrating in their development 
the recapitulation theory. 

Systematists were never so numerous nor more 
active than at present. All activity is not neces­
sarily progress. Motion up and down may be 
spectacular and nothing more. 

There is but one reason for the existence of the 
professional systematist; viz., to make it easier 
for others to know plants. If we fail in this one 
thing we fail in all. Judging by the indifference 
of the multitude to our work; by the hopelessness 
of the amateur who tries to acquaint himself with 
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t he  plants he meets; b y  the none-too-well con-
cealed cynicism of our colleagues in other lines, 
we are  failing in this. Our work has been analytic, 
not constructive. We have dismembered organisms 
and held up to view their component parts. We 
have been looking for differences, and with such 
amazing success that  the  fundamental resem-
blances have, for the must part, escaped our notice. 

Morphology, physiology, ecology and economic 
botany in its scores of applications have all gone 
forward by leaps and bounds, but  in spite of, not 
'by the aid of, taxonomy. Not all taxonomic work 
hm been useless or erroneous. Keenness of obser- 
vation and great powers of discrimination are not 
lacking. Itt i s  not so much tha t  what has been 
should not have been done, but rather that more 
should have been done to relate recent work to  
that  which has gone before. Synthesis should have 
followed so closely upon the analysis of the ele- 
ments of our flora that  duplications would promptly 
'have been discovered and the relation of each ele- 
ment to  the other detected and stated. 

We are  on the eve of a new era of reconstruc-
tion. Already the pendulum is swinging back 
toward greater conservatism. The dismember-
ment  of genera and the multiplication of species 
proceed more cautiously. This grows out of the 
revitalized aim, l1make i t  easier for  others to 
know plants. ) 

Btudies of Teratological Phenomena in Their Re- 
lation to Evolution and the Problems of Hered-
ity: I.  A Stud?! of Certain Floral Abnormali- 
ties in Nicotiana and I t s  Bearing on Theories of 
Dominance: ORLANDE. WHITE.  
Nicotiana plants showing petalody were selfed 

a n d  progeny grown from them. I n  one race the 
abnormal character was extremely variable, some 
plants showing a large expression, other plants 
showing i t  only t o  a slight degree. This race 
varied in many other characters, proving the 
mother plant to have been very heterozygous. I n  
another race, the abnormality was reproduced in 
a l l  the progeny to the same degree a s  in the mother 
plant. With the exception of pollen color, no 
variation in other characters occurred in this race, 
indicating that i t  was largely homozygous in i ts  
hereditary constitution. 

Pistillody originated as a discontinuous varia-
t ion  and was inher~ted in the same manner, 
*crosses with the normal in one case giving in Fa a 
progeny closely approximating a simple 3: 1 
~ a t i o .  I n  two hybrid Fl families, it was com-
pletely recessive, while in what appears to be  

another hybrid Fl family, i t  is  wholly dominant. 
The first two families' differ from the last family 
in a large number of characters, a s  the ancestry 
of the  latter involves another species. 

The catacorolla race of Nicotiana originated 
through a discontinuous variation. When crossed 
with normal races, the F, progeny were either in- 
termediate in character or absolutely normal, 
though the individual F, progeny from each cross 
showed no variation among themselves. Great 
variation existed between the different pollen pa- 
rents of many of these F, individuals. 

As  a whole, the data secured from hybridizing 
races of normal plantswith those possessing the three 
abnormalities discussed above support the view that  
dominance and recessiveness a r e  not in any way 
attributee of the factor or "character" in itself, 
but are the result of the factor expression plus the 
modifying influence of the environment, whether 
genotypical (all the other genetic factors of the  
organism not primarily concerned in the trans-
mission of a particular character) or external (soil, 
climate, etc.). The variability of the catacorolla 
expression in the 119 F, plants of ( 4 - 1 8  X 119 
normals) is  striking supporting evidence that  this 
conception of dominance i s  t h e  most tenable of 
those recently advanced by genetics. 

Observations on the Behavior of  Some Species on 
the Edges of their Ranges: ROBERTF. GRIGOS. 
I n  the Sugar Grove region of central Ohio 

about 125 species, 13 per cent. of the native flora, 
reach their territorial limits. These plants a r e  of 
diverse geographical d i n i t y  stretching away in 
every direction. More than half a r e  abundant i n  
many stations; only & are  rare; 21 are  out-
liers f a r  from their next station; 27 range con-
tinuously up to  their limits; 77 reproduce well; 
only 18 reproduce poorly. The success of the seed- 
lings in meeting plant competition is  apparently 
more important than success of the reproductive 
apparatus. The theory that  plants are  confined 
to their optimum habitats a t  their termini does 
not accord with observation. On the oontrary, 
some plants occupy the most unfavorable habitats, 
being forced by competition to grow where they 
can find room. The causes of the termination of 
these ranges is  not evident. Climatic adaptability 
is evidently the limiting factor restricting the 
spread of species, but there does not appear to be  
such a climatic adjustment in the present in-
stance, for most of these termini appear not to be  
stable, but are either advancing or retreating. 
There are  tension zones between the different spe- 
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cies similar to the tension zones between eeolog-
ical associations. B y  observation of these geo-
graphical tension zones i t  is  possible to detect the 
trend of geographical movements. The indica-
tions a t  Sugar Grove are that  Boreal types are 
giving way to others from the west and south. 
(To be published in the Bulletin of the Torrey 

Botanical Club, January, 1914.) 


Variations i n  Iowa Oaks: B. SHIMEG. 

Iowa occupies a peculiarly favorable position 

for  the study of variations in oaks. Here north- 
ern, southern and eastern forms meet, and many of 
them appear in groves bordering the prairies. 

Perhaps because of this, great variation is ex-
hibited by many plants, those of the oaks being 
among the most striking and interesting. 

The paper deals especially with variations in 
leaves and acorns, though other characters re-
ceive attention. Seventeen species and varieties 
are reported from the state, but chief emphasis is  
placed on variations in Quercus macrocarpa, Q. 
alba, the Q. acumiitata group, Q. ruhra and the 
Q. coccinea and Q. velutina group. The difficulty 
in determining species is considered and the value 
of specific characters is  discussed, and special at-  
tention is given to  the discussion of such disputed 
species as Querous coccinea, Q. ellipsoidalis, Q.  
boreale, Q.  velutina, Q. t e ~ a n a  and &. Schneclcii. 

The distribution of some of the species is dis- 
cussed, and the record of the range of distribu-
tion of several species is corrected. 

Segregation of Characters 6n First Generation 
Hybrids from Stable Species of (Enothera: GEO. 
F. ATKINSON. 
The parents are stable wild species of CEno-

thera (a.nutans Atkinson & Bartlett, and 6'3. 
pycnocarpa Atkinson & Bartlett) , l  found growing 
in the vicinity of Ithaca, N. Y. They have been 
eultivated through two generations. They differ 
in 25 to  30 clearly observable characters ( a  close 
analysis will reveal more) distributed in rosettes, 
stems, stem leaves, bracts, flowers, habit and prop- 
agation. Reciprocal crosses give rise to  hybrids 
which show segregation of characters in the first 
generation. A number of the characters are con- 
trast  characters and behave as  unit characters in 
segregation into twin and tripled first-generation 
hybrids. 
Isomorphism i n  Capsella Hybrids: HENRIHUS. 

I n  an  earlier paper, presented a t  the Cleveland 
meeting, the presence of a gene N ,  to which the 
narrow character of the earlier leaves is due, was 

1 See Bhodora, 15 : 83-85, 1913. 

demonstrated for Capsella Bursa pastoris Setchellz. 
This form was shown also to contain Shull's gene 
B,  responsible for  the deeply incised primary 
lobes, as well as  for  the presence of secondary 
lobes. A t  the time i t  was thought tha t  in the F, 
generation of a plant of the partial zygotic con-
stitution BbNn, the combinatron B N  was not 
formed (gametic repulsion). Experiments carries 
on during 1913 have demonstrated that  this com- 
bination does exist and also that, whenever a plant 
is homozygotic for N ,  the identical external ap- 
pearance obtains, independent of whether the re-
mainder of the ascertained zygotic constitution ia 
BB, B b  or bb. Such combinations always yield 
the form arnchnoidea. 

On Physiological Isolation in Types of the Genus 
Xanthium :CIIARLESA. SHULL. 
Remarkable variations in the burs of what has 

been considered Xanthium canadense Mill. have 
been noticed in Kentucky, in Kansas and else-
where during the last several years. Three dis-
tinct types were selected in the fall  of 1912 from 
the local flora ahere  all were growing together on 
the same soil under identical conditions, for  breed- 
ing experiments. These types have bred true t o  
the parental generation, notn7ithstanding their 
close proximity in the field and their unguarded 
pollination. Differences were noticed in the burs, 
seeds, leaves, pigmentation, etc., and in the length 
of time required for  the  development of the repro- 
ductive organs. Because they bloom a t  different 
ages the types tend to remain distinct, although 
there is evidence tha t  occasional hybrids may oc-
cur under natural conditions. The genus needs 
revision based upon experimental investigation. 

Ow am Abnormality in the ITlower of the Bellwort 
(Oakesia sessilzfolia) which Prevents Seed Por- 
mation: A. F.BLAKESLEEand A. F. SCHULZE. 
The abnormality consists in transformation of 

stigmas into anthers containing pollen grains 

which in sugar solutions germinate, as  well a s  

pollen from the normal stamens of the flower. 

Such abnormal flowers do not set seed. 


Variability i n  a Vegetatiaely Pure Line of a Her- 
maphroditic Bfucor: A. F. BLAEESLEE. 
Separation cultures from a single spore sowing 

of the mucor tested gave a small percentage of 

colonies sharply different from the stock form. 

The variations consisted in absence and increase 

or decrease of zygospore production, peculiarities 

in color, density and  rapidity of mycelial growth, 

differences in height of mycelial filaments, the 

almost exclusive production of yeast-like cells in 
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plwe of a filamentous mycelium, the production 
of a filamentous mycelial growth devoid of 
sporangia, and a partial change a t  least toward 
the dioecious condition. Some of these variants 
are surely temporary conditions for they tend 
eventually to revert to the normal type. Others 
may be more permanent but have not been suffi- 
ciently investigated. All, however, tend partially 
at  least to reproduce the new characters and some 
have for several sporangial generations kept their 
peculiarities in gross cultures during the few 
months it  has been possible to propagate them. 
Many of them would undoubtedly be described as 
distinct species by specialists in the group. 

The Development of Amanitopsis vaginata and 
Lepwta clypeolaria: GEO. F. ATKINSON. 
Amanitopsis vaginata.-The primordium of the 

pileus arises in the middle of the upper part of 
the young carpophore as a dome-shaped area. 
This soon differentiates into an upper portion, 
the pileus primordium; and a lower one, the 
hymenophore primordium. By surf ace and mar-
ginal growth (the latter being epinastic) through 
the enveloping fundamental tissue, the pileus is 
formed. By downward and obliquely inward 
growth of the hymenophore through the funda-
mental tissue toward the stem fundament the 
primordial tissue of the lamella: is formed. This 
gradually becomes differentiated into the pri-
mordia of the lamella?, the trama of the gills be- 
ing continuous with the trama of the pileus and 
the surface of the stem. There is no internal an- 
nular gill cavity as in Agaricus, Lepiota, etc. The 
fundamental tissue enveloping the primordia of 
pileus, hymenophore and stem is the "universal 
veil," or in faat gives rise to it  a t  a quite late 
period in the organization of the pileus when an 
outer zone of the developing pileus changes into a 
gelatinous cleavage layer. 

Lepiota ctypeo1aria.-Before any evidence of 
internal differentiation of the primordia of the 
pileus, hymenophore and stem, the young carpo-
phore presents an outer duplex zone, the "uni-
versal veil" of Fries. The inner portion of this 
zone consists of a thin layer of subpseudopa-
renchymatous cells, the outer portion of long 
radially extending threads. After the origin of 
the stem and pileus fundaments, this 'luniversal 
veil" is for some time separated from the pileus 
and stem by a. zone of loose fundamental tissue. 
In  the further differentiation of the pileus the 
surface threads grow through this intermediate 
zone of fundamental tissne and tie into the inner 

zone of the "universal veil " so that the latter be- 

comes "concrete with the surface of the pileus," 

no cleavage layer being formed. 


A Preliminary Mote on Spore-formation in Cya-

thus: GUY BISBY. 
Practically no work has been done in recent 

years on this genus, making an examination of 
some interest. The nuclear divisions in the 
basidium is followed in Cyathws vernicosus by a 
nuclear division in the spore, making this species 
binucleated, whereas in Cyathus stercoreu.7 the 
spores remain uninucleated. This cytological fea- 
ture should be of advantage as a systematic cri- 
terion. Hypha: growing from germinated spores 
have been observed, in forming anastomoses, to be 
met by a short protuberance from the hypha: ap- 
proached, appa,rently responding to some sort of 
attraction. 
Variation in the Spora~tgia and Spores in the 

Saprolegniacece and its Bearing on their Classifi- 
cation: W. C. COKER. 
Original observations on such variations are re- 

ported and the literature examined. I t  is con-
cluded that while there is great variation in size, 
arrangement and behavior of both spores and 
sporangia, these (with possibly a single exception) 
are not of a character to confuse our present con-
ception of genera in this family. 

A Peculiar Water Mold: W. C. CORER. 
A new species is reported from Chapel Hill, N. 

C., that exhibits in a confusing way certain of the 
reproductive peculiarities of Aohlya and Sapro-
legnia. The spores on emerging swim away in 
part while others remain attached to the spo-
rangium tip. 
Occurrence and Periodicity of Water Molds a t  

Chapel Hill, N. C.: W. C. COKER. 
The'results of about 450 collections are given, 

showing the relative abundance of the species 
found and their periodicity in so far  as  it exists. 
About 20 species are diwnssed. 
Poliage Resistance of Different Varieties of Po-

tatoes to Phytophthora infestavts: I. E. MELHUS. 
A study has been made of the varietal resist- 

ance of potatoes to Phytophthora infestans by 
artificially infecting the foliage. Varieties re-
puted to be either re8istant or susceptible were 
grown in the greenhouse and subjected to favor-
able conditions for Phytophthora infection. The 
conidia of the fungus were germinated in water 
a t  optimum temperature conditions (about 13' C.). 
The resulting zoospore suspension was sprayed in 
the lower surface of the leaves of the healthy, 
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vigorous plants from 6 to 1 2  in.ehes tall. Plants 
thus treated were held in a moist atmosphere a t  
20' to 25O C. over night and removed tlie follow- 
ing morning. 

I t  is believed that  by this method i t  is pos- 
sible to learn the  relative resistance of any va-
riety wibhhnut growing i t  under field conditions. 

P1tl.s and Minus Strains in the Genus Glomerella: 
C. W. EDGERTON. 

Cultures of Glov~,erellafrom different hosts have 


been obtained which show the presenee of two 
different strains, these being provisionally called 
plus and minus strains. The plus strain pro-
duces normal perithecia in clumps or masses. 
The minus strain produces perithecia, usually im- 
mature, scattered profusely over the surface of 
the culture medium. When these two strains are 
placed in  the same plate and allowed to  grow 
together, a dense black ridge of normal peri-
thecia develops on khe boundary line. The two 
strains of one of these fungi haeve been carried 
for over three years and are still producing'peri- 
thecia abundantly. That there is a fertilization 
between the two strains has been proven by ismo- 
lating single asci from the boundary line be-
tween the  two strains and allowing them to grorv -
into colonies. These colonies usually produce both 
strains. 

T h e  Homology Bslween Spore-forms i n  the 
Ascontycetes: C. R. ORTON. 
I t  has been pointed out in the rusts tha t  there 

is a very striking morphological similarity be-
tween certain hetermcious species. This morpho-
logical likeness may he termed homology. It is 
pointed out in' this paper tha t  a similar homol-
ogy exists between the conidial and ascigerous 
stages of certain Ascomycetes with respect to 
morphology of their spores. Examples are cited 
and discussed which show bhe likeness as well a s  
the apparent exceptions. It is hoped that  this 
fac t  may be  of value to the myoologist and plant 
pathologist as a guide to life-history studies. 

A Contribution t o  the L i f e  History and Physiol- 
ogy of Cylindrosporium on Stone Fruits: B. B. 
HIGGINS. 
A careful study of the life history of this para- 

site has brought to light a very interesting poly- 
morphism. Four spore forms were founfd to be 
genetically connected in the l ife cycle as  follows: 
Typical Cylindrosporium conidia, produced on 
delicate stromata in spring and summer; mi-
croconidia, produced on the same stromata in late 
fall ;  ascospores, produced in apothecia in the 

dead leaves during the following spring; an6 
apotliecial conidia, produced later In the same 
apothecia following the discharge of the asw-
spores. All of these except tlie microconidia a r e  
capable of producing infection on tlie host plants. 

A study of the morpliological and biological 
characters of tlhe organism from eight species of 
Prunus showed that the forms under considera-
tion fall  naturally into three species, one on each 
of three more or less d~st inc t  divisions of the host 
genus. 

North American Species o f  Peridel-miurn on 
Pznr: J. C. ARTHUR and F. D. KERN. 
Thr authors published' a paper covering this 

ground in 1896, since which timo much informa- 
tion has been added to prevlous knowledge, which 
the authors now propose to sunrmarize. Some o f  
the former names have been reduced to synonymy, 
chiefly as the result of culture work, and two 
new species are established, one from Cal~fornia 
and one from Guatemala. Some three or four 
species have heen introduced from Europe, and 
are  yet local. Doubtless tlie greatest economic in- 
terest centers about the caullcaoloos forms, native 
and foreign, and these have bee11 discussed with 
considerable fulness. 

Tr'rccwpil-ntion of Szlp7~iu??z lncinzalum L.: 1,. A. 
GIDDINGS. 
The experiments discussed in tlre present paper 

were carried on with Silphium laciniatnm L. 
This plant was selected fo r  experimental pnr-
poses because of the fac t  tha t  it is a xerophyte 
growing in very dry exposed prairie regions anci 
because, being taller than most of our native 
prairie plants, i t  offers opportunities for  the  
study of normal transpiia1,ion in re la t~on to evap- 
oration a t  different altltudcs above the surface of 
the soil. 

The paper int,ludes a discussion of the experi- 
ments carried on in the laboratory and in the  
field. A part  of the experiments were carried on 
in the plant physiology laboratory of the Sta te  
University of Iowa. The field experiments were 
carried on a t  the Macbride Lakeside I~aboratory 
on West Lake Okoboji during the summer of 
1912. Material for the study of the structure of 
the leaf was collected a t  the same time that  the 
field experiments were being performed. 

I n  the laboratory special attention was given 
to  the effect of increased wind velocity on the  
ra te  of transpiration. Evaporation experiments 
were run with the transpiration experiments f o r  
comparison. I n  the field experiments attention 
was also given to  the effect of wind velocity on 
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the rate of transpiration, but in these experiments 
relative humidity was also carefully studied and 
a comparison between the time of day when the 
lowest relative humidity occnrred and the time of 
day when evaporation and transpiration were 
greatest. The ra te  of transpiration of leaves 
taken a t  different heights was studied, together 
with evaporation at the same heights. 

The laboratory experiments showed that  the 
ra te  of transpiration increased with wind veloc-
ity up to a certain limit, a f ter  which i t  did not 
increase in proportion to  the increase in wind ve-
locity. As a rule, in the field experiments trans- 
piration was greatest before evaporation had 
reached a maximum. 

The Erect of  Certain Surface Pilms and Powders 
on the Rate of Transpiration: B. M. DUGGAR 
and J. S. COOLEY. 
It is commonly observed that  leaves of plants 

sprayed repeatedly with Bordeaux mixture may 
remain green and healthy, towards the close of 
the season, several weeks af ter  unsprayed leaves 
f ree  from fungous diseases have ripened. The ex- 
perimental work reported up to this time has a f -  
forded no data indicating differences of sufficient 
magnitude between the activities and unsprayed 
leaves to account for  the extended vegetative period. 
The experiments here reported were made for  
considerable periods of time with standardized 
castor bean leaves in potometers and with large 
numbers of potted tomato plants. Bordeaux mix- 
ture, aluminium mixture, lime, and certain other 
film-forming liquid and powders were employed. 
I n  every case the  ra te  of transpiration was 
higher in the Bordeaux sprayed plants than in the 
aontrole, or as compared with the standard. The 
important differences make it necessary to  give 
weight t o  increased transpiration in any expla-
nation offered. 

The Relation Between the Transpiration Stream 
and the Absorption of Salts: HEINRICH HAS- 
SELBRINB. 
During the winter of 1908-1909 experiments 

were conducted a t  Santiago de las Vegas, Cuba, 
in order to  determine the comparative transpira- 
tion of tobacco plants under cheese-cloth shade 
and, in the open ground. Fo r  this purpose plants 
were grown in galvanized iron tanks which were 
set into outer encasing tanks permanently sunk 
in the ground. Six tanks were placed among the 
plants of a field of tobacco grown under cheese-
cloth, and six were set in a n  adjoining tobacco 
field not shaded. The quantity of water trans-

pired by the plants in the tanks was determined 
by daily weighings, the quantity transpired being 
replaced each day. At  maturity the leaves, stems 
and roots of each plant were harvested separately, 
dried and ground. The ash was determined in 
water-free samples of the ground material. From 
the data the total ash of the plants was calcu-
lated. 

The plants grown in the open absorbed about 
28 per cent. more water than those grown under 
shade. The plants which absorbed and trans-
pired the greater quantity of water contained both 
the smaller percentage and the smaller absolute 
quantity of ash. 

It appears, therefore, that the absorption of 
salts by  roots is  independent of the absorption of 
water, and tha t  the transpiration stream does not 
exert an  accelerating effect on the entrance of 
salts. 

Relation of Transpiration of White Pine Seed-
lings to Evaporation from Atmometers: G. P. 
BURNS. 
An attempt was made to  express the data re-

corded by meteorological instruments in terms of 
plant physiology and thus give them a botanical 
significance. The experiments were conducted in 
the state forest nursery under different degrees 
of "shade." 

A comparison of the water loss from white 
and black atmometers with tha t  from white pine 
s k l i n g s  under three conditions of shade used 
gave the  following coefficient of transpiration: 

shade { .0088 for  black atmometer. 
Eal f  

{ 
.0087 for  white atmometer. 
.062 fo r  black atmometer. 

No shade 
.084 fo r  white atmometer. 
.036 for  black atmometer. Full shade i.044 fo r  white atmometer. 

By use of these coefficients i t  is  possible to calcu- 
late the water loss from white pine seedlings from 
the evaporation from the atmometers. 

Half shade reduces the transpiration and the  
evaporation, but the graphs show that the  response 
of the plants and the atmometers is not identical. 
The decrease in water loss due to  "shade" fo r  
the first par t  of August, 1933, was a s  follows: 
black atmometer 50 per cent., white atmometer 
44 per cent., white pine seedling 70 per cent. 

Plants grown under the three conditions studied 
showed great  variation in structure, in the  amount 
of ash, and their chemical composition. The 
amount of water transpired by the no-shade 
plants was many times tha t  transpired b y  the 
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plants in half and full  ehade, but the per cent. of 
ash, figured on a dry matter basis, is less in these 
plants than in  either of the other two sets of 
plants. 

Relative Transpiration in Rain-forest and Desert 
Planls: FORRESTSHREVE. 
Relative transpiration is defined as  the ratio of 

tho absolute transpiration of a unit area of l e d  
surface to the concurrent evaporation from a 
unit area of water. I t s  values give an index of the 
physiological controls of transpiration and of the 
action of light upon it. Relative transpiration 
and stomata1 nlovement have been studied in sev-
eral Jamaican rain-forest ~ ~ l a n t s ,  with the general 
result that the two do not show a suff~ciently 
elose corrolation to warrant the view that  either 
is wholly controlled by the other. 

A comparison of the rates of relative transpira- 
tion in rain-forest and desert plants shows them 
to be of the same order of magnitude in the two 
groups, ae investigated under the conditions of 
their native environments, in Jamaica and in Ari- 
zona. since the annual evaporation total in Ari- 
zona is  ten times tha t  in Jamaica, i t  follows that  
the absolute transpiratio11 per unit area in plants 
of the desert is  approximately ten times as great 
as  i t  is  in the rain-forest. 

Seasonal Variations of the Osmotic Pressure of 
Pool, Pond and Stream Waters: EDGARN. 
TRANSEAU. 
Freezing-point determinations of the osmotic 

pressure of the natural waters of pools, ponds 
and small streanls in central Illinois, made a t  in- 
tervals during the year 1913, have shown the fol- 
lowing general rewilts: 

1. The osmotic pressure, expressed in  milli-
meters of mercury, varied from 59 to  407. 

2. The highest pressures were recorded during 
early spring when the water levels were highest. 

3. The lowest records were made during the 
middle of September when the levels for  the year 
were lowest. 

4. Contrary to the statements often made, when 
the water levcl of ponds and pools lowers in late 
spring and summer, the osmotic pressure of the  
water is not increased, but is often greatly di-
minished. 

5. When streams are reduced to pools, the water 
may have a higher pressure; as the pools dry up 
*,he pressure is diminished. 

6. There are sudden and considerable variations 
in the pressure, sometimes coincident with weather 
changes, development or decay of algs,  etc., but 

sometilnes without apparent connection with other 
known factors. 

The year 1913 was an  exceptionally favorable 
one fo r  testing the relation bctween lowering 
water levels and concentration, as there were no 
rains of consequence between the middle of April 
and the middle of September. 

Zoospore Pormatim in Characium amminatum: 
GILUERT MORGAN ~ M I T I I .  

The mature plant is multinucleate and contains 
16, 32 or 6-L nuclei a t  the time that zoospore for- 
mation takes place. Ln the growth of the alga the 
nuclear divisions are mitotic and all nuclei divide 
simultaneously. There may be more than one 
pyrenoid present and the shape of the pyrenoid is 
qnite irregular. Very thin starch plate^ a r e  found 
around the pyrcnoid, while other plates of stroma 
starrh, probably derived from the pyrenoid, a re  
found scattered throughout the cytoplasnl. 

The zoospores are formed by progressive rleav- 
age. Cleavage takes place by a furrowing in of 
the plasma mennbrane. The first cleavage furrows 
zrre transvelse and the11 longitudinal cleavage fu r -  
rows cut the protoplasnl into miiltinurlcate masses. 
These multinucleate masses are  then ru t  into 
angular uninucleato protoplasts by further cleav-
age. There is no division of the pyrenoid, but it 
remains unchanged till cleavage has been com-
pleted, when i t  disappears. The angolar uninu-
cleato protoplasts then become ovoid and a pyrenoid 
is formed de novo in each one. These are the xoo- 
spores which are  liberated by the rupture of the 
old mother cell wall. 

A prelim bar?^ Beport on the Isotatim a?~d Identi- 
ficatwn of  the h'nsymes of Pucus vesiculosus : 
B. M. DUGGARand A. R. DAVIS. 
Peculiarities in the carbohydrate and nitrogen 

metabolism of the Fucacerc make desirable a dc-
termination of the enzyme content of the  growing 
tissues. Employing a variety of methods, no evi- 
dence has yet been found t o  indicate the presenre 
of any of the commoner rarbohydrases except 
cellulase. The comrnoner esterases are likewise ab- 
sent, but ainidasos are  well represented. Urea, 
especially, is rapidly transformed and urease is 
apparently widely distributed in the tissues. Oxi-
dases have not been detected by any of the usual 
methods. 

Belation 	 of Cerlain Grass-Green Algce to Ele-
mentary Nitrogen: JACOBR. SCHRAMM. 
The number of species of alyce in which free 

nitrogen fixation has bcen investigated under pure 
cultural conditions is  relatively small-represent-
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k g  not more than four or five genera. By a pure 
rulture here is understood one containing a single 
species of alga free from all other organisms. 
What work has been done with pure cultures haa 
led invariably to the conclusion that these forms 
are unable to ii.c free atmospheric nitrogen both 
in the presence of and absence of combined ni- 
ttogen and energy-furnishing materials. It is by 
no means certain, however, that forms do not ex-
ist which under one or all of these conditions are 
&le to utilize elementary nff,rogen. This thought 
is especially justified when the small number of 
Ree nitrogen-iking species among the bacteria 
are considered. 

By a variety of methods approximately 25 spe-
des were isolated in pure culture. Of these, two 
were blue-greens, 2 diatoms, and the remainder 
grass-greens. Seven species of the latter were 
tested for free nitrogen fixation in the complete 
lvbsence of combined nitrogen. The effect of a 
slightly elevated temperature was determined in 
a duplicate series maintained at  a temperature 
of from 29.5 to 30.5O C. 

No fixation was observed in any of the species 
and, unlike certain fungi, no favorable effect was 
exercised by the higher temperature. 
Indications Respecting the Source of Combined 

whole Conifer series, the conclusion has been 
reached that the ligneous resin tissue of the Colii- 
fers owes its origin to the modification of tra-
cheary elements. This seems self-evident when it 
is considered that the Cordaitean forms, from which 
the Conifers are generally conceded to have arisen, 
have wood which is wholly tracheary. This view 
is directly opposed to that of Penhallow, who re- 
gards the resin tissue aa derived from parenchyma, 
a view which is no doubt responsible for the recent 
theory of Kirsch that the vertical reain canals of 
the pines are proliferated from the parenchyma of 
the medullary rays. 

I n  Abies Penhallow found transitions between 
the parenchymatous cells of the resin cysts and 
parenchyma-shaped tracheary elements. These he 
interpreted as evidence of the transformation of 
parenchyma into trachmry elements, whereas the 
writer presents evidence to show that both these 
and the parenchyma elements are derivatives 
of tracheids, the chief point being that these ele- 
ments or combinations of them and the parenchy- 
matous ones are in vertical series coterminous 
and in the same radial sequence with ordinary 
tracheids. They are thus derived from the same 
cambial cell which ordinarily gives rise to a 
tracheid. The modification occurs in association 

Nitrogen Used by Ulva Factuca: G. 1;. FOSTER.with the medullary rays, which are the only source 
Laboratory cultures of Ulva lactuca in sea-

w ~ t e r  showed increased growth over that of the 
controls, when ammonium nitrate, urea or acetan-
ide was added. Na-asparaginate did not increase 
the growth. Dimethylanilin and acetanilide were 
extremely toxic. 

Parallel experiments in which the same com-
pound~ were added to artificial sea-water less 
nitrogen, gave similar results. 

The Influence of Etherization on Certain Enzy- 
matic Acthities of Bulbs and Tubers: M. M. 
McCOOL. 
The experiments reported deal chiefly with the 

rdative activity of diastmes, oxidases and cata-
b e  in etherized and natural bulbs and tubers. 
Material from the two sources indicated differ ma- 
terially in the activity of the enzymes. Diastatic 
action is greater in the etherized tissues; and this 
is also true for the action of oxidases and per- 
widases. Catalase activity is, however, dimin-
ished by etherization. 
&a the Tracheary Origin of the Resin Tisswe of 

the Conifers with Special Reference to Abies 
balsamea: R. B. THOMSO~~. 
After a careful survey of the resin tissue in the 

of preservative in the most ancient fossil woods. 
Cymd Pitting: H. B. SIFTON. 

The pits on different parts of individual tra-
cheids of the Cycads differ. The terminal ones, 
and those on the i d e s  touching pazenchyma tissue 
are more primitive than the others. I n  arrange- 
ment the pits are opposite or alternate indiscrimi- 
nately, and are even quite commonly scattered or 
in small groups of two or three, facts which show 
that the arrangement of pits is not a feature of so 
great phylogenetic importance as  has been thought. 
I n  cases of scattered or group pitting, there is 
present a probable precursor or primitive form of 
the "bars" or "rims" of Sanio, structures which 
have not been previously described in the Cycads, 
the only group of living Gymnosperms in which 
they have not been found. 

A reexamination of type material of Cordaites 
lnissouriensc (C. illinoisense) reveal several im-
portant features not mentioned in Penhallow's 
brief description. 

The pitting is more primitive near the ends of 
the tracheids, and beside the medullary rays, thad 
on other parts. This is shown by an increase 
in the number of rows of pits, and by the greater 
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dimensions of the pores. As many as six rows may 
be found where the tracheid touches the ray cell, 
and here the pores may extend considerably be- 
yond the border of the pits. Again, in arrange- 
ment, the pits, though usually alternate, may be 
opposite, and are often scattered. 

One remarkable feature is that many tracheids 
have bent ends, usually a t  the rays. These bent 
ends reach over several tracheids, and thus afford 
a means for radial conduction. Such tracheids 
have long been known in the Araucarinere and are 
considered to be ancestral to true ray tracheids. 
They are for the first time described in a Cordai-
tean form. 

Trabecula are present in many tracheids; a fea- 
ture which has not been noted previously among 
Cordaitean forms. Peculiar wandering parenchy- 
matous cells are also found associated with the 
medullary rays. 
Tyloses: A Study of Their Occurrence and Prao- 

tical Significance in Some American Woods: 
ELOISE GERRY. 
I n  this study of the occurrence of tyloses in 

wood from trees of commercial size grown in the 
United States, 203 specimens were examined. The 
143 specimens of hardwoods indnde 94 species be- 
longing to 45 genera, 24 of which contained ty-
loses. The 60 specimens of conifers included 45 
species belonging to 13 genera, 1 of which con-
tained tyloses. Of the total 139 species examined, 
56 belonging to 25 genera2 contained tyloses. 

Tyloses were found in the sapwood of all the 
species where their presence was established in 
the heartwood. 

Well-developed tyloses were found in the outer- 
most rings near the bark of 30 species of hard-
woods. 

True tyloses occur in the wood tracheids of cer-
tain pines, principally of the white pine group. 

Epithelial cells sometimes elfeet a partial or 
even a complete tylose-like closing of the resin 
canals in Pinus, Lnrix, Picea and Yscudotst~ga. 

A considerable proportion of the vertical canals, 
even in the heartwood of the pines, are wholly or 
partly open. 

Tyloses act like a natural filler in the hardwoods. 
The woods where tyloses are abundant are, as a 

rule, durable. 

2 ZCsculus, Fagus, Liquidambar, Liriodelzdron, 
Magnolia, Oxydendrum, Platanus, Populus, Salix, 
Castanea, Catalpa, Celtis, Chilopsis, Eucalyptus, 
Praxinus, Hicoria, Juglans, Mort~s, Querous, Rhus, 
Robinia, Sa~safras, Toxylon, Ulmus, Pinus. 

Tyloses, because they are very impermeable to 
air, water and creosote, reduce the penetrance of 
the woods in which they are strongly developed, 
thus decreasing, for instance, the tendency for 
such woods to become water-logged. 

The presence o f  tyloses closing the vessels of a 
hardwood does not, however, prevent the pene-
trance of a preservative such as creosote into the 
other wood elements. 

(To be conduded) 
GEOILOET. MOORE, 

Secretary 

SOCIE1"IES AND ACADEMIES 

THE TENNESSEE ACADEMY OF SCIENCE 

THE annual meeting of the Tennessee Academy 
of Science was held in Purman Ilall, Vanderbilt 
University, Nashville, Tenn., on November 28, 
1913. President Watson Selvage delivered an ad- 
dress relative to the aims and purposes of the Acad- 
emy, and the following papers were read and dis- 
cussed: 

"A Natural Bridge of Tennowee in Process of 
Formation," by H. 1). Miser. 

"Physiographic Features of Tennessee," by L. 
C. 	 Glenn. 

"Development of the Phosphate Industry in 
Tennessee," by Lucius I?. Brown. 

"Caverns and Rock Shelters of the Cumberland 
Valley," 	 by W. E. Myer. 

"Food Preservation," by b. C. Bliss. 
"A New Geological Map of Tennessee," by A .  

H. 	Purdue. 
"Some Neglected Principles of Physiography, ' ' 

by A. H. Purdue. 
"Some Early Topographic Maps," by L. C. 

Glenn. 
The following officers were elected for the en-

suing yem: 
President-L. C. Glenn, Vanderbilt University, 

Nashville. 
Vice-president-W. E. Myer, Carthage. 
Secretary-Roscoe Nunn, 1235 Stahlman Build- 

ing, Nashville. 
Treasurer-Archibald BeIcher, Middle Tennessee 

Normal School, Murfreesboro. 
Editor-James A. Lyon, Southwestern Presby-

terian University, Clarksville. 
The president appointed as members of the exec- 

utive comnlittee, S. M. Bain, University of Ten-
nessee, Knoxville, and E. J. McCroskey, Lebanon. 

ROSCOENUNN, 


