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MINERAL NUTRIENTS IN RELATION T O  FLOWER 

DEVELOPMENT1 


By Professor W. F. LOEHWING 
THE STATE UNIVERSITY O F  IOWA 

FORseveral years, the writer and his associates ha-~e 
investigated the role of mineral nutrients in  relation 
to reproduction and sex expression in higher plants. 
From these and numerous other investigations, it is 
erident that the most profound metabolic and struc- 
tural changes of the plant's entire life originate in  the 
brief period between the origin of floral primordia and 
full bloom (Loeh\17ing, 1938-39). Hence a detailed 
study, correlating chemical coinposition with histo-
logical structure in this particular phase of develop- 
men$ appeared to offer prolnise valu-
able results, not only as to the fullctions of mineral 
nutrients in flowering but also as to their specific role 
in general developmental physiology. 

Though interest in these investigations has centered 
prinlarily in the physiology of flowering, physiological 

laddress of the retiring president of the American 
Society of Plant Physiologists. Columbus, Ohio, December 
28, 1939. 

studies obviously could not be confined to this phase 
alone. Only a continuous and detailed chronological 
inventory of the progress of events in root and shoot, 
from the vegetative, flowering and fruiting phase pro- 
vides the requisite interpretative data. Because the 
most significant changes of the flowering phase are  
llighlg localized (BorthTl~ick and Parker, 1939) the 
usual mass analyses of entire tops haye to be supple- 
mented Tvith separate, sequential physico-c~lemical 
study of all fornlatively active zones of groTvth. par 
interpretative purposes, these data nlust be expressed 

in absolute anlounts of tile individual constituents as 
well as in the traditional of percentage 
position. Determination of salts by actual weight is 
essential because of tile fact that tile relatively greater 
rate of carbohydrate and protein accumulation in 
plants tends to the critical changes in actual . 
amounts of mineral matter. A. progressively diminish- 
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method is ninch to be preferred to recording through 
skull and scalp by electrodes pasted on the skin. Elec-
trode artifacts, troublesome wit11 this latter type of 
lead, never appear, localization is precise and the lack 
of resistance of skull and scalp ~v i th  tlie needle, suffi- 
cient, in  some animals, to make external recording 
in~possible, pernlits one to record a t  very low ampli- 
fication, thus eliminating instability and pick-up arti- 
facts accompanying high amplification. The Victrola 
needles inay be left in s i f z ~for a considerable period, 
a thing not possible with those externally applied to 
the skin. 

The leads may be removed ~ ~ i t h o u t  reanesthetizing 
the animal by simply extracting each one by a firin 
jerk with a pair of pliers. This extraction appears 
to be painless, d drop of collodion placed on the 
snlall hole rapidly seals it off. 

We have kept animals f o r  several days with the 
leads in place and could have kept them longer. Some 
50 electrode insertions have been made in a dozen ani- 
mals ~vithont coinplications from infection. Tlie elec- 
trode positions in the cortex could presumably be pre- 
cisely determined if one ~ ~ i s h e d  in the freshly sacri- 
ficed animal by passing an electrolytic (D.C.) current 
through each lead in turn as cathode, thus producing a 
deposit of iron oxide a t  the point of contact with tlie 
cortex. 

Hrrosox HoMXarD 
CLARKVNIVERSITI' 

AN I N E X P E N S I V E  M O U S E  CAGE 

ITis often desirable to keep mice in small groups 
when they are under observation. This requires a 
number of slllall cages, ~ ~ l l i c h  sllonlcl be easily cleaned, 
and, if possible, inexpencive. The following cage is 
Suggested for  its cimplicity, ease of cleaning and 

cheapness. The materials used are fern and obtainalsle 
at  any hardware store. They are as follosvs: coarse 
wire netting, solnetimes called hardmale cloth, 8 in-

ches 22 inchec, tTVo tin pie plates1 81 inches in diam- 
eter and about 20 inchec of 24-gauge soft wire. 

The of the 'loth are lsrought together 
to form a cyhnder, 63 inches in d~aineter. By over-
lapping the ends one inch and weaving a length of the 
soft wire in and out through the meshes of the cloth 
they can lse made secuie. This is lsest accompli~hed 
by ,veaving dolrTn one side and up the other of the 
overlapping ends so that the ends of the wire may be 
lsrought together near one point and twisted. The 
cylinder thuc made will fit into the bottom of one of 
the pie plate;. The other plate is now placed osrer the 
open of the cylinder, thereby completing the cage. 

As inany as six mice may be kept in the cage at 
one time >i7ith no danger of thein pushing off the top 
plate, Rats may also be kept in like manner, but it 
is suggested that a lead weight be soldered on the plate 

~'liich is used for  the coler. Thc plate used for  the 
bottom should be covered w ~ t h  a piece of 25 cnl filter 
paper, wllich absorbs moisture and a-sists the sides 
of the plate in preventing the scattering of food. To 
clean the cage the paper is renlovecl and fresh put in 
its place. The inice will tear the paper to some es- 
tent, but if they are well fed this is reduced to a 
minimum. 

9 dr~nking fountain may be made by inserting 111 

a small, wide-mouthed bottle a one-hole lubber stopper 
fitted wit11 a short length of sinall bore glass tubing. 
A bit of rust-resisting mire, such as nichrome, shoulii 
be fastened in the tube to assist in the flow of water 
when the mouse is drinking. Tlie fountain should be 
hung inside the cage by means of n wire sling. 

S n y  other dimensions nlay be snbhtuted for  thew 
suggested so that larger or smaller cages may be made. 
The total cost of the cage described 1s about twenty 
cents, and a half dozen can be made In a n  hour. 

E. T Y I L B ~ RCOOK,JR. 
CENTRECOLLEGE 
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Five New Books of Unusual Interest 

ENTOMOPHAGOUS INSECTS 
By CURTISP. CLAUSEK,United S t a t e s  Department of A g r i c u l t u r e ,  iT1cGralc-Hill Pziblica- 
tiolls i n  t h e  Zoological Scie?zces. 669 pages, 6 x 9. $7.00 

I11 this book an  internationally known authority gives a comprehensive account of our present kno~vledge of the 
parasitic and predacious representatives of tlle different orders and families of insects. The book discusses in detail 
tlle host preferences, biology, habits, and inlmature stages of each family. 

EMBRYOLOGY OF THE INSECTS AND MYRIAPODS 
By O s ~ a sA. JOHANNSEN H. BUTT. McGrriw-Hill  P l ib -  and FERDIKAND C o r n e l l  University. 
l icat ions  in t h e  Zoological Scie7tces. 461 p a g e s ,  6 x 9. $5.00 

Here is a book that fills tlle need for an  authoritative text in English dealing exclusively wit11 tlle derelopnle~ltal his- 
tory of insects, centipedes, and millepedes, from egg deposition to hatching. Strictly up to date, the book iilclucles 
such subjects as polyemblyony, symbiotic organisms in tlle egg, and espeiimental embryology. 

SOILS AND SOIL MANAGEMENT 
By il. F. GUSTAFSON,C o r n e l l  U n i r e r s i t y ,  i2ZcG~aw-Hil l  Pl ibl icnf io .12~ in  the Ag~ic l l l f l o . i l7  
Sciences .  415 pages ,  6 x 9. $3.00 

The primary purpose of this book is to show the student what to do in order to produce crops economically and a t  the 
same time coilserve and preserve tlle soil. Thus, while the book deals briefly with fundamental principles, particular 
empllasis 1s placed upon their application in the field. 

COMMERCIAL TIMBERS OF THE UNITED STATES 
By H. P. BROWN. S l i c l i i gan  StateN e w  P o r k  S t a t e  Col lege  of F o r e s t r y ,  ancl  A. J. PANSHIE, 
College.  T h e  A??zericatz P o r e s f r y  Ser ie s .  541 pages, 6 x 9. $5.00 

This book represents a conlplete rewriting and revision of tlle author's well-known Itlentlfication of the C o ~ t ~ ~ ~ i ~ ~ c r a l  
Tlrrtbe~sof t7ze Oitlteil States. The present work, a completely new book, brings under one cover a ~\-ealth of infor- 
mation on the anc~tomy, identification, properties, and uses of the commercial woods of the United States. 

METHODS OF STUDY OF SEDIMENTS 
By TTT. H. TWEKHOFELancl  S. 8.TYLER,U n i v e r s i t y  of TJTisconsin. 179 pages. 6 x 9. $2.00 

The authors of this book state the objectives of studies of sediments alld outline tlle methods by whicli these ol~jec- 
tlve5 may be attained. Standard methods of analyses are giren and rarious fornis of graphical ~epresentation of the 
charactelistics of sediments and sedimentary rocks a le  shown. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, N e w  York, N. Y. Aldwych House, London, W.C.2 
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NEW WILEY BOOKS 

SOIL PHYSICS 
By L. D. BAVER, Heail of the Departnte~ttof dgrononty, L70rth Carolina 
Staze College. 

A college textbook for a one-quarter or one-semester course on the funda-
mentals and the applied aspects of soil physics. The book represents nine 
years of teaching, practical worlr in various research projects and wide 
coverage of the French, German and Russian literature. 

442 pages; 6 by 9;  $4.00 

- EARTH SCIENCES 
By J HARLEN BRETZ,Professor of GeoTogy, Fnlve?sity of Chicago. 

This is the third volume of the Wendt "Survey of Science Series." I t  
makes available for college classes a discussion treating of the surface of 
the earth as tha scene of human life. I t  offers an  introduction to each of 
the major fields of geology, geography, oceanography and meteorology. 

260 pages; 52 by 86; 123 illustrations; College Edition; $1.75 

INTRODUCTION TO PARASITOLOGY 
By ASA C. CHANDLER, Professor of Biology, The Rice Institute. 

For more than twenty years Chandler's book has remained the standard 
work in this subject. The sixth edition follom,s the lead of i ts  predeces-
sors in accuracy of text matter, readability, extensive scope. I t  is, of 
course, thoroughly up to date. The content has been broadened to include 
leference to, and in many cases brief discussion of, the more important 
parasites of domestic aaimals. 

Sixth Edition; 698 pages; 6 by 9; 309 illustrations; $5.00 

-
PRINCIPLES OF ECONOMIC GEOGRAPHY 
By ELLSWORTH HUNTINGTON, Researcl~Associate in Geography, 
Yale University. Assisted by FRANK E. WILLIAMS, SAMUEL VAN 
VALKENBURG, STEPHEN S. VISHER. 

Beginning with the simplest elements of economic geography, this book 
builds up to a complete picture of how the combination of physical and 
biological conditions influences the occupations, transportation, and mode 
of life of human beings. I t  is designed to give the student a sound 
kno~vledgeof principles, and in consequence, a real understanding of the 
facts of economic geography. 

715 pages; 6 by 9; 225 illustrations; $4.00 

JOHN WILEY & SONS, INC. 
440 FOURTH AVENUE, NEW YORK, N. Y. 



CLINICAL PELLAGRA 
By SEALE HARRIS, M.D. "Clinical Pellagrav is more than a treatise on one disease. 

Professor Emeritus of Medicine, University I t  is a saga of Southern medicine by one who has been a care-
of Alabama, Birm~ngham,Alabama ful student of pellagra for 3 4  years. First is given the his-

and tory of pellagra-bringing out the  mistakes of many earnest 
investigators, and correlating t h e  facts brought out by then1 

SEALE HARRIS JR., M.D. with the  recent epoch-making advances in the knowledge of 
Visiting Physician, Hillman Hospital and the etiology and the therapy of this important nutritional 

Birmingham Raptist Hospitals,
Birmingham, Alabama d 'isease. 

The  author regards pellagra as a deficiency due to lack of 
500 PAGES nicotinic acid in the body, but in this book submits evidence 

to shorn7 that liver insufficiency, with or without hepatic pa-
67 ILLUSTRATIONS thology. is perhaps the most important cause of the inability 

of the  liver to store u p  and utilize the pellagra preventive
3 COLOR PLATES factor in vitamin B. 

PRICE Contents: History and Epidemiology; The Quest for the  

$6.00 
Cause of Pellagra; Etiology and Pathology; Clinical Investi-
gations; Symptomatology, Diagnosis and Prognosis; Pro-
phylasis ;Treatment.  

Other NEW and IMPORTANT Mosby Books 
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~ l a t e s .  Price, $4.50. 
Elmer-Rose PHYSICAL DIAGNOSIS-Edited by 

SYNOPSIS OF PRINCIPLES OF SURGERY-ByHarry Walker. 8th Ed. 792 pages, 298 illustra- Jacob K. Berman. 596 pages, 274 illustrations. 
tions. Price, $8.75. Price, $5.00. 

P R A C T I C E  O F  MEDICINE--By Jona t l i an  C. SYNOPSIS O F  MATERIA MEDICA, TOXICOL-
JIeakins. 1430 pages, 56'2 illustrations, 48 in color. OGY AND PHARMACOLOGY-By F. R .  Davison. 
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Blalock. 308 pages, 13 illustrations. Price, $4.50. David Scherf 8r Linn J. Boyd. 370 pages, 207 illus-
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OPERATIVE SURGERY-By J. Sl~eltonHorsley & TEXTBOOK O F  OPHTHALMOLOGY-VOLUME,
Isaac A. Bigger. 5th Ed. "-01s. 1567 pages, 1391 111-By Sir S tevar t  Duke-Elder. 1353 pages, 1140 
illustrations. Price, $18.00. illustrations, 164 color plates. Price, $18.50. 
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