of roots, the second with physiology,
and the third with root nodule and my-
corrhizal associations. Attention is given
to the quiescent center and to cytokinin
synthesis in toots and its possible role in
differentiation and cell cycle dynamics,
reflecting current interest in these topics.
The part that deals with morphology also
has interesting chapters on root branch-
ing, budding, tree root systems, and the
organization of aquatic and aerial roots.
The part that deals with physiology is es-
pecially valuable in summarizing recent
advances in this area. Clear evidence is
presented for the presence and acropetal
transport of indoleacetic acid in roots.
The acropetal movement of [1-C]-
indoleacetic acid as measured in
roots of Zea mays is strongest in the first
millimeter at the tip and rapidly dimin-
ishes only 6 millimeters away. Some ba-
sipetal movement was also noted for
each root section analyzed.

In the chapter on root geotropism L. J.
Audus gently lays to rest the Choloday-
Went theory concerning geotropic re-
sponse in roots and summarizes the evi-
dence for root tip inhibitors. Not all will
be convinced. Evidence on the role of
amyloplasts as statoliths in the root cap
is strong, however. Amyloplasts are
readily redistributed in the cell by grav-
ity, and roots with root caps removed
lose all sensitivity to gravity, although
normal elongation continues. It can be
shown, further, that the renewal of grav-
ity sensitivity is correlated with root cap
regeneration and an increase in the for-
mation of starch grains. In one study the
number of starch grains in cells of the
quiescent center increased more than 40-
fold in the first six hours after decapping.
Although these organelles may be sensi-
tive to gravity, how its effect is trans-
mitted to the cell is still not fully under-
stood.

The last part of the book is entitled
Roots in Relation to Soil Microflora. The
focus in the chapters on nodules is princi-
pally developmental, and there are short-
er chapters on mycorrhizal associations.

In view of the many ideas and new ap-
proaches suggested, some readers may
be disappointed that the editors have not
included their own comments or perhaps
some of the discussion from the sympo-
sium. Small matter, however. The Devel-
opment and Function of Roots will be a
very useful reference for both students
and researchers. It provides a synthesis
of past results in the light of recent (1974)
findings and it points to the many inter-
esting questions still to be answered.

JaMEs L. R1oPEL
Department of Biology,
University of Virginia, Charlottesville

548

BOOKS RECEIVED

Living Your Dying. Stanley Keleman. Book-
works, Berkeley, Calif., and Random, New
York, 1976. x, 166 pp. Paper, $3.95.

The Magic Theater. The Psychology of Ad-
justment. Ernest J. Kinnie and Jacqueline Kel-
ley. Harper and Row, New York, 1976. xviii,
328 pp. Paper, $5.95.

The Making of Human Agression. A Psycho-
logical Approach. Herbert Selg, Ed. Trans-
lated from the German edition (Stuttgart,
1971). St. Martin, New York, 1976. vi, 202 pp.
$7.95.

The Middle East. A Geographical Study. Pe-
ter Beaumont, Gerald H. Blake, and J. Mal-
colm Wagstaff. Wiley, New York, 1976. xviii,
572 pp., illus. Cloth, $25.50; paper, $14.95.

Motion Sickness. J. T. Reason and J. J.
Brand. Academic Press, New York, 1975. xii,
310 pp., illus. $24.25.

The Nature and Properties of Engineering
Materials. Zbigniew D. Jastrzebski. Wiley,
New York, ed. 2, 1976. xviii, 634 pp., illus.
$19.95.

Neuronal Mechanisms of the Orienting Re-
flex. Papers from a symposium, Moscow. E.
N. Sokolov, O. S. Vinogradova, A. Pakula,
and A. L. Yarmizina, Eds. Translated from
the Russian edition (1970) by E. N. Sokolov.
Norman M. Weinberger, Ed. Erlbaum, Hills-
dale, N.J., 1975 (distributor, Halsted [Wiley ],
New York). x, 302 pp., illus. $17.50.

Neurotransmitter Balances Regulating Be-
havior. Edward F. Domino and John M. Da-
vis, Eds. NPP Books, Ann Arbor, Mich.,
1975 (order from P.O. Box 1491, Ann Arbor
48106). xii, 240 pp., illus. $12.50.

Nitrogen Fixation by Free-Living Micro-Or-
ganisms. Papers from a meeting, Edinburgh,
Sept. 1973. W. D. P. Stewart, Ed. Cambridge
University Press, New York, 1976. xxii, 472
pp., illus. $37.50. International Biological Pro-
gramme 6.

On Perception. Hans Wallach. Quadrangle
(New York Times), New York, 1976. xviii,
490 pp. $15.

Origins of Intelligence. Infancy and Early
Childhood. Michael Lewis, Ed. Plenum, New
York, 1976. x, 414 pp. $17.50.

The Patchwork Mouse. Joseph Hixson. An-
chor/Doubleday, Garden City, N.Y., 1976.
xii, 228 pp. $7.95.

Perceptual Psychology. A Humanistic Ap-
proach to the Study of Persons. Arthur W.
Combs, Anne Cohen Richards, and Fred Rich-
ards. Harper and Row, New York, 1976. xvi,
492 pp., illus. Paper, $9.95. Revision of Indi-
vidual Behavior.

Petroleum Discoveries and Government Poli-
cy. An Econometric Study of Supply. Dennis
N. Epple. Ballinger (Lippincott), Cambridge,
Mass., 1975. xvi, 140 pp., illus. $15.

Petroleum Economics and Engineering. An
Introduction. Hussein K. Abdel-Aal and Rob-
ert Schmelzlee. Dekker, New York, 1976.
viii, 422 pp., illus. $29.50. Chemical Process-
ing and Engineering, vol. 6.

Phase Diagrams. Materials Science and
Technology. Vol. 4, The Use of Phase Dia-
grams in Technical Materials. Allen M. Alper,
Ed. Academic Press, New York, 1976. xviii,
310 pp., illus. $28. Refractory Materials, vol.
6

Photographic Information Recording. Photo-
graphische Informationsaufzeichnung. H.
Frieser with contributions by Klaus Bieder-
mann. Halsted (Wiley), New York, 1975.
XXiv, 592 pp., illus. $67. The Focal Library.

Physical Geology. Principles, Processes,

and Problems. Charles J. Cazeau, Robert D.
Hatcher, Jr., and Francis T. Siemankowski.
Harper and Row, New York, 1976. x, 518 pp.,
illus. $13.95.

Picture Processing and Reconstruction. Shel-
don S. Sandler. Lexington (Heath), Lexing-
ton, Mass., 1975. xx, 164 pp., illus. $19.95.

Plastics Technology. Theory, Design, and
Manufacture. William J. Patton. Reston Pub-
lishing Co. (Prentice-Hall), Reston, Va., 1976.
xiv, 274 pp., illus. $15.95.

Possible Relationships between Solar Activi-
ty and Meteorological Phenomena. Proceed-
ings of a symposium, Greenbelt, Md., Nov.
1973. William R. Bandeen and Stephen P.
Maran, Eds. National Aeronautics and Space
Administration, Washington, D.C., 1975
(available from the Superintendent of Docu-
ments, Washington, D.C.). x, 264 pp., illus.
Paper, $4. NASA SP-366.

Primitive Internalized Object Relations. A
Clinical Study of Schizophrenic, Borderline,
and Narcissistic Patients. Vamik D. Volkan.
International Universities Press, New York,
1976. xxiv, 344 pp. $13.50.

Principles of Digital Computer Design. Vol.
1. Abd-Elfattah M. Abd-Alla and Arnold C.
Meltzer. Prentice-Hall, Englewood Cliffs,
N.J., 1976. xviii, 606 pp., illus. $18.50.

Principles of Earth Science. Arthur N. Strah-
ler. Harper and Row, New York, 1976. xii,
434 pp., illus. $14.95.

The Principles of Inorganic Chemistry. Wil-
liam L. Jolly. McGraw-Hill, New York, 1976.
viii, 376 pp., illus. $16.

Psychoanalytic Theory. An Exploration of
Essentials. George S. Klein. International
Universities- Press, New York, 1976. x, 330
pp. $17.50.

An Outline of Structural Geology. Bruce E.
Hobbs, Winthrop D. Means, and Paul F. Wil-
liams. Wiley, New York, 1976. xx, 572 pp., il-
lus. $16.95.

R. D. Laing. The Man and His Ideas. Rich-
ard I. Evans. Dutton, New York, 1976.
Ixxviii, 170 pp. Cloth, $12.95; paper, $3.95.
Dialogues with Notable Contributors to Per-
sonality Theory, vol. 10.

Regional Development in Western Europe.
Hugh D. Clout, Ed. Wiley, New York, 1976.
Xii, 328 pp., illus. Cloth, $22; paper, $11.95.

Review of Child Development Research.
Vol. 5. E. Mavis Hetherington, John W. Hag-
en, Reuben Kron, and Aletha Huston Stein,
Eds. University of Chicago Press, Chicago,
1976. x, 616 pp. $17.50.

The Saccharine Disease. Conditions Caused
by the Taking of Refined Carbohydrates, such
as Sugar and White Flour. T. L. Cleave.
Keats Publishing, New Canaan, Conn., 1975.
xvi, 200 pp., illus. Paper, $4.95.

Science Policies of Industrial Nations. Case
Studies of the United States, Soviet Union,
United Kingdom, France, Japan, and Swe-
den. T. Dixon Long and Christopher Wright,
Eds. Praeger, New York, 1975. xvi, 236 pp.
$17.50. Praeger Special Studies in Inter-
national Politics and Government.

Scientific Instruments. Harriet Wynter and
Anthony Turner. Scribner, New York, 1976.
240 pp., illus. $27.50.

Sister Kenny. The Woman Who Challenged
the Doctors. Victor Cohn. University of Min-
nesota Press, Minneapolis, 1976. x, 302 pp. +
plates. $16.50.

Sophus Lie’s 1880 Transformation Group Pa-
per. Translated from the German by Michael
Ackermann. Comments by Robert Hermann.
Math Sci Press, Brookline, Mass., 1975. xxiv,
564 pp. Paper, $28. Lie Groups, vol. 1.

SCIENCE, VOL. 192



