
947 JUNE26, 19141 SCIENCE 

Lancaster County " (Penn.) and now me must 
add two more similar books to his credit. They 
are the '(Flora of t l ~ c  Florida Keys " and the 
" Shrubs of Florida" both of which appeared 
within the last few months. The first is a neat 
little volume of about 160 pages containing 
descriptions of the seed plants growing nat- 
urally on the islands of the Florida reef from 
Virginia Key to Dry Tortugas, a distance of 
about 225 miles. As the author remarks, ('we 
find here a tropical flora made u p  allnost 
wholly of West Indian elements, and closdy 
related to the floras of Bermuda, the Bahamas 
and Cuba." To a northern botanist iB scems 
strange to find among the grasses no species 
of Poa, nor of Bromus; in the sedges no spe- 
cies of Carex; in Brassicaceae but four spe- 
cics; in Itosaceae no species; while the legu- 
minous families aggregate 57 species; Euphor- 
biaceae, 4.5 specics; Afalvaceae, 1'7species, and 
Bubiareae, 22 species. Of the three families 
of coniposites there are but 44 species. 

I n  the other little book (of 140 pp.) the 
northern botanist will be astonished to find a 
shmhby grass [Lasiacis (Paniczem) divari-
catal, a buckwheat (Coccolobis) forming 
('evergreen shrubs or trees," the Castor-oil 
plant (Ricinus communis) " a srnall tree or 
shrub," a shrubby heliotrope (Ileliotropz'unz), 
and a low sl~nlbby Eupaloriurr~. Both books 
viill well repay careful examination. 

SIIOGT ROTCS 

AN interesting paper by Dr. W. B. 3Ic-
Dollgal on " The MJcorhizas of Forest Trees " 
appeared in  the first number of the new Amer- 
ican Jou~.naZ of Poresfr:~ showing that in some 
cases the relations between the tree and the 
fungus is symbiotic and sometimes parasitic. 

FREDA paper on "M. B ~ c ~ x ~ r u r u ' s  The Origin 
and Development of the Apothecium in CoZ- 
lema pulposum " l is a valuahle contribution 
to the theory as to the phylogeny of the Asco- 
myeetes propounded by Dr. E. A. Bessey,2 in 
which he suggested that the first Aqcomycetes 
were lichens. 111 her paper Miss Bachmmn 
says '(in the number and nature of its sperma- 

1 Arc7aig. f iir Zellforschzbng, Band X., EIeft 4. 
2 Mycol. Centralbl., Vol. 111. 

tia and i11 the manner in which they are borne, 
Collenta pulposum forms about the most per- 
fect conceivable connecting link between the 
aquatic red algae with many non-motile male 
cells which are, however, set free, and such 
terrestrial ascomycetes as Pyronema and the 
niildews where the male cells are reduced in  
number to one or two which remain perma- 
nently attached." 

A RECENT handful of papers from Professor 
Doctor Aven Nelson reminds one of the taxo- 
noniic activity of the director of the Rocky 
Mountain I-Ierbarium a t  Laramie, Wyoming, 
and serves to show that there is still much to 
be dolie in the systeinatic botany of the central 
mountains of the country. 

DR.0.E. JEKNINCS'S'(Manual of the Mosses 
of We~estern Pennsylvania " (1913) should have 
been noticed long ago, since i t  offers to botan- 
ists in the central cast a descriptive manual of 
these plants accompanied by fifty-four full- 
page plates of original drawings. The book in- 
cludes somewhat more than four hundred 
pages, and is a ereitit to the aiithor, and the 
institution (Carncgic Museum, Pittsburgh) 
from which i t  is issued. A11 told more than 
2'75 specics and varieties are described. The 
treatment is modern, the specific names being 
decapitalized, and " the  rulings of the Inter- 
national Botanical Congress, held in Brussels 
in 1910, have bcen followed." 

C~IART,ESE. BESSEY 
TEIEUNI'ITERSITYOF KEURASKA 

SPECIAL ARTICLES 

CELL PER&IEABIWTY FOR ACIDS 

SINCE Ovcrton's first extensive and well-
known studies and his publication of the 
lipoid theory, interest in the subject of cell 
permeability has continually increased. Al-
though acherents of the tlieorg have modi1ied 
and supportecl i t  with subsidiary hypotheses 
the two essentials remain unchanged to-day, 
namely-(I) that  substances which are most 
soluble in lipoids (fat solvents or fat-like 
bodies) enter living cells most readily and 
(2) that they do so because they dissolve in 
the cell surface which is lipoid in nature. 
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Opinion concerning the lipoid thcory is 
divided among those ~vho deny the truth of 
both first and second statements; those who 
admit the first but not the second and those 
who accept the theory in  i ts  entirety. 

The acids form a group of substances of 
particular interest in this connection in that 
they are bodies widely different in chemical 
composition and physical properties--1ipoid 
solubility. degree of dissociation, surf ace ten-
sion-yct the entrance of each into a living 
cell may be detected by the same method---
color change of a suitable inclicator within. 

It is impossible to stain living cells with 
dycs ~vhich will scrve as indicators for acid, 
as I hat1 previously done for alli-alies,' so that 
recourse must be hacl to organisms with natu- 
ral indicators. I11 plants the blue anthocyan 
pigments of petals arc not sensitive enough to 
weal; acids, such as acetic, to warrant their 
use. In animals despite the number and the 
varicty in color of pigmcnt~d forms, indicators 
are very rare. 

Last minter mllile a member of the Great 

Barrier Beef Expetlition of the Carnegie Insti- 
tution a t  'CITashington, I discovered a Holo-
thurian, Stichopus ananas, the "prickly fisl-r" 
of the Eeclle de Jler  industry, whose visccra 
csontain a purple water-soluble pigment turn- 
ing red-orang? in a concentration of acid 
hetween n/1,000 -n/S00. The cllcmical com- 
po~ition of the pigment is unknown, but it 
nppcars related to thc antedonin tlcscribcd by 
hloscley"rom crinoirls and a deep-sea 11010- 
i h u r i ~ n .  Tlle purple color is contained in sacs 
oT bodies of unli-nown nature thickly scattered 
jnst under the epithelium covering the vari-
011s viscera, and is especialIy a b ~ ~ n d a n t  in the 
testes and ovaries, alt2ioug.h not in the sperm 
and egg cells themselves. It is of impor-
tance to note that the pigmcnt is contained in 
or surrouncled by living cclls ancl death of tho 
tissuc results in a rapid diffusion of the purple 
from the cells as in the Casc of so many other 
pigm~nts.  Acid dill'tlsing toward the indi-
cator must therefore pass through the laxer 
of living epithelial cells. 

A study of the prnetration timcs of a large 
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1 Joitr. Bzp. Zool., Yol. 10, 1910. 

2 Qq1al.t. t70ur. ,Wicroscop. Sdence, Vol. 17, 1877. 

3 Cone. which just kills in 20 hours. 


4 TUSOI. in xylol from n/100 eonc. in vater  but 
5L;gIitly sol. from n/10 cone. Bemaining acids 
irisol. frorn t~ /10  cone. in water. 

http:Tarta~.ic


SCIENCE 


series of acids, organic and inorganic, was 
made and the results are given in  the table 
on p. 948. Pieces of the testis, a branched 
filanlentous organ, were placed in a n/l00 
concentration of acid and the time for color 
change noted. I n  addition the partition 
coeffieieilts of the acids brtween xylol/water 
mas determined as a measure of the lipoid 
solubility. Only a very few acids will pass to 
xylol from n/100 concentration in water and 
a few more from n/10 concentration. The 
strength of the acid (after Ostwald), its effect 
in lowering the surf ace tension of water (after 
J. Traube) and its toxicity for cilia (studies 
of my own carried out in  'Torres Strait) are 
also incllidetl in the table. The acids are ar- 
ranged in order of efficiency in each case. 
Those with nearly the same eEect or property 
are tabulated in groups and in an order to 
correspond as nearly as possible with the pene- 
tration series. An asterisk nlarks the acids 
considerably out of place in each series as 
compared with the penetration series. 

With the exception of benzoic and salicylic 
all the acids encounter a resistance-small for 
some, greater for others-at the cell surface. 
If the tissue has previously been killed this . 
resistance is abolished and the cells becoine 
readily permeable for all acids. The specific 
permeability of the tissue for each acid is 
therefore dependent on the living cells. 

I t  will be noted that there is no exact quan- 
titative agrcement between any two of the 
series. The best agreement is between pene- 
tration ratc and toxicity; the worst between 
penetration rate and degree of dissociation. 
One may conclude that thosc acirls are most 
toxic which are able to penetrate the cell most 
rapidly, a conclusion supported by my results 
with alkalies. I n  neither case is there a rela- 
tion between toxicity and dissociation. 

As regards the lipoid theory my results can 
not be said to wholly support i t ;  neither do 
t l~cy wholly contradict it. The same statc-
mcnt applies to Trauhe's 1Saftdmck theory. 
There is a general relation between the power 
to lower the surface tension of water (capillary 
activity) and rate of penetration, but it is not 
exact. Kit11 acid.! as with dyes and so Inany 

otlier substances, Overton's theory applies in  
the majority of cases, bnt not in all. I n  my 
opinion this can only mean that the power of 
penetration of an acid depends on several 
variable factors. One of these is lipoid solu-9 
bility or capillary activity, for the two rnn 
more or less parallel, and a second is the 
strength or affinity of the acid for certain pro- 
tein substances of the cell surface. This 
would explain the rather rapid penetration 
of strong acids little soluble or insoluble in 
lipoids. 

E. NETTTONI ~ ~ R V E Y  
PILINCETON,N. J., 


April 28, 1914 


A DESTRUOTIT'E STRAWBERRY DISEASE 

MAXYof the long-distance strawberry ship- 
ments of this season havo suffered serious 
injury culminating in  a condition designated 
by the consignees as '(molds " or " lealis." 

I n  case of mold the berries, one or tnore per 
box, often quite the whole contents of the box, 
are more or less densely covered with a hairy 
mold. 

The term (( leak " designates a condition in 
which a liquid issues copiously from the bot- 
tom of the bot. "Leaks" are accompanied 
by a soggy condition of the berries which mat 
down to occupy only one third or one 6fth of 
their original volume. 

The loss occasioned by these conditions is 
very large and will in all pTobabilit;y reach 
well into the millions this season. The berries 
now so affected originate in  Louisiana and 
Uississippi. Data are not available concern-
ing conditions in other states. Thc conditions 
mentioned have not occurred in previous years 
to s~ifricient extent to attract the marked atten- 
tion of the buxers or inspectors though i t  is 
lmrdly to be supposed that  they have been 
entirely absent. 

The writer on April 30, acting for the Illi- 
nois Gentral Railroad, visited the Berry region 
of 1,ouisiana to ascertain the condition, the 
cause, and to ~encIrr ally assistance possible. 

A preliminary examination at  IIammond, 
La., May 1, of berries which had been in  
refrigerators over night, which had been piclied 


