
Comments and Communications 

Geometric Deviations in the Growth 
of Tissue Cultures1 

THE geolnetric regularity of radial and intercon- 
necting growth precisely defined by Weiss (SCIENCE, 
115, 293 [1952]) and Katzberg (SCIEXCE, 114, 431 
[1951]) has puzzling exceptions. I n  roller tube cul- 
tures of mouse skin in plasma clots, colunlns of fibro- 
blastlike cells progress along straight lines, so~netimes 
without visible relation to the centers of growth. 

I n  good observance of the rules, a cord of fibro-
hlasts (Fig. 1, upper left) aligns the centers of two 

explants and another line (lower right) progresses 
outward along a radius. The long radial column from 
the upper explant, however, has continued a t  a tan-
gent past the lower. 

I n  Fig. 2, three columns of growth extend parallel 
to  one another, but a t  a n  angle to the path of loose 
growth connecting the adjacent explant in  the upper 
left par t  of the field. The columns are crossed almost 
a t  right angles by a branch of the column a t  the left. 
Intersecting radii have also been observed. Columns 
sometimes cross in the same optical plane. The diver- 
gent lines of growth do not coincide with any axis 
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of the tube or any detectable flaw or obstruction in 
the clot or vessel. 

The writer had intended to delay publication until 
he developed a formula fo r  tangential growth, but in- 
jecting the information into the current surge of inter- 
est might prove more fruitful than quiet incubation. 
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Migrating Aphids 
IN THE winter of 1950-51, and again in 1951-52, 

there were extensive outbreaks of the green peach 
aphid, Myzus  persicae (Sulzer), on tobacco in Puerto 
Rico. This aphid had never before been reported 
on this host, and again the question arises as to 
whether the outbreaks developed from winged adults 
migrating from infested tobacco plants in the con-
tinental United States, or whether a physiologically 
distinct strain evolved independently in Puerto Rico 
from the aphids of this species, which are there in 
abundance but norlnally infest tomato, Irish potato, 
eggplant, pepper, and, exceptionally, the green fruit 
of papaya. 

The evidence against niigration is strong. The pre- 
vailing northeast trade winds could scarcely bring 
any kind of insect from across the Atlantic, and winds 
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blowing in the opposite direction are normally a t  an 
elevation of somewhat over 10,000 ft. Aphids have 
been collected a t  an elevation of 13,000 ft,  however 
( I ) ,  and they may possibly occur a t  even higher 
elevations. Occasionally, also, winds from the north- 
west strike Puerto Rico, possibly originating in 
Florida and Georgia, or even farther west and north 
in the continental tobacco-growing regions of the 
U. S. More probably, antitrade winds of local origin 
may have carried aphids from tobacco-raising areas 
of Cuba and Hispaniola, for this aphid was definitely 
reported from the San Juan y Martinez region of 
Pinar del Rio Province, Cuba, for the first time in 
1948 ( 2 ) , and is now present in the Dominican Re- 
public. 

The strongest evidence in favor of migration is  
parallelism with the spread of the spirea aphid, 
Aph i s  spiraecola Patch, first noted on citrus in 
Florida in 1922, becoming a serious pest by 1923 ( 3 ) ,  
occurring in Cuba by 1924 (4),and intercepted by 

S. D. Whitlock on grapefruit at Mayagiiez, P. R., on 
Oct. 23, 1926. This aphid had never before been col- 
lected in Puerto Rico and could hardly have been over- 
looked, for the rosetting it causes on citrus is very 
conspicuous. By 1945 it was found in numerous 
localities on the island 'by Jose Adsuar on papaya, 
and subsequently he was able to prove the transmis- 
sion of papaya mosaic by the green citrus aphid, 
Aph i s  spiraecola Patch ( 5 ) ,  a disease unknown in 
Puerto Rico before this aphid appeared. 

Agricultural Experimelzt S ta t ion  
University of Puerto Rico, Rio  Piedras 
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Book Reviews 

Thermodynamics of Alloys. John Iiumsden. London : 

Institute of Metals, 1952. 384 pp. $5.50. 

The subject of thermodynamics can be applied to 
a large number of physical phenomena. I n  Thermo-
dylzanzics of Alloys,  Lumsden has focused attention on 
the application of thermodynamics to the quantitative 
study of phase equilibria in metals and alloys. Al- 
though the generalized concepts and structure of ther- 
modynamics may be found in numerous references, 
there has been a need for a reference source devoted to 
the application of thermodynamic potentials to alloy 
systems. Those engaged in metal science will probably 
find a place in their libraries for this volume. 

The primary objective of the book is to show the 
reduction of physicochemical measurements to com-
prehensive free energy equations and how, from this, 
the equilibrium properties of the system can be cal- 
culated. The reader is assumed to be familiar with 
differential and integral calculus-otherwise, the text 
is self-sufficient with respect to the thermodynamics 
necessary for the problems considered. I n  terrns of 
classical and quantum theory, introductory chapters 
develop the concepts and mathematical framework 
necessary for the quantitative application of thermo- 
dynamic potentials. The application to such topics as 
thermal capacity, thermal expansion, compressibility, 
Poisson's ratio and fusion of pure metals (to name 
but a few) precede the treatment of alloy systems. 
The development of free energy equations for alloy 
systems follows sections in which the experimental 
estimation of thermodynamic quantities is described. 
In  the closing chapters, the forms of the free energy 
functions are related through statistical nlechanics to 
atomic interactions. Tabulated functions are included 
to assist in the calculation of free energy changes. 

An admirable organization of the text has been 
adhered to throughout the book. The thermodynamic 
concepts required for the application are set forth, 
after which experimental data for actual cases illus- 
trate the salient points. Several chapters are devoted 
to the derivation of free energy functions from differ- 
ent types of measurement, and the application of these 
functions to the equilibria of actual systems including 
Zn-Sn, Zn-Cd, Zn-Cu. Several other systems are 
described more briefly. The use of data from experi- 
ments of different kinds to estimate the reliability of 
the thermodynamic calculations is shown in almost all 
cases. W. E. TAYLOR 
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