
Book Reviews 

Zea mays 

Corn and Corn Improvement. G. F. SPRAGUE, 

Ed. Second edition. American Society of 
Agronomy, Madison, Wis., 1977. xvi, 774 
pp., illus. $20; to Society members, $16. 
Agronomy, No. 18. 

Corn (Zea mays, or maize) is the 
single largest harvest of American agri- 
culture and quite literally a crop that 
feeds the nation. Numerous books have 
been written about the plant and its crop, 
but not since the first edition of Corn and 
Corn Improvement was published in 
1955 has there been a comprehensive 
treatise on the subject. The 1977 edition 
is essentially new. Though it has the 
same format and the same editor, there 
are only four authors who appear in both 
books. The remaining 13 contributors to 
the new edition represent a new genera- 
tion of investigators. A comparison of 
the two editions gives the historian or 
critic of American agricultural research a 
unique indicator of the advances that 
have occurred in corn breeding, ge- 
netics, and production techniques. One 
change that might be noted is that the pe- 
riod between the two editions has seen a 
doubling of the average yields for corn. 

The coverage is almost equally distrib- 
uted between the plant per se-its origin, 
races, genetics, cytology, and morpholo- 
gy-and the plant as a crop-its breed- 
ing, diseases, pest, climatic require- 
ments, production, and utilization. The 
reviews are amazingly current. Readers 
who have not actively followed the liter- 
ature will be impressed by how radically 
some of the old "understandings," wide- 
ly cited in textbooks, have been altered. 
Four chapters stand out in this regard: 
"The origin of corn" by W. C. Galinat, 
"The races of corn" by W. Brown and 
M. Goodman, "The genetics of corn" by 
E. Coe and M. Neuffer, and "The cyto- 
genetics of corn" by W. Carlson. 

The origin of corn is still not definitely 
known and remains an intriguing botani- 
cal puzzle. Galinat's chapter on that sub- 
ject, which opens the book, continues in 
this tradition but adds considerable mor- 
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phological and experimental evidence 
that points toward a teosinte-like plant as 
the ancestral form. One of the striking 
pieces of evidence Galinat reports is that 
"at least one of the oldest Tehuacan 
cobs [Tehuacan being the source of our 
most complete archeological profile for 
the origin of corn] is similar to a corn- 
teosinte hybrid." Galinat also cites ge- 
netic and cytological evidence to support 
an origin from a soft-fruit-case teosinte 
stem stock in multiple "open-site pre- 
domestic cradles" and writes that the 
delayed appearance of teosinte in- 
trogression in archeological corn might 
be a product of secondary introgression 
when wild and cultivated forms of teo- 
sinte came together after a previous 
separation. Clearly his suggestion that 
the oldest corn at Tehuacan was not 
an indigenous plant collected in the 
wild but rather an introduced plant 
already along the way to domestication 
is a departure from earlier publications. 

The second half of the chapter is a re- 
view and summary of studies now in 
progress with corn-Tripsacum hybrids. 

The second chapter, "The races of 
corn," represents a synthesis of the vari- 
ation of the approximately 200 (more by 
some counts) races that is far removed 
from the familiar grouping by endosperm 
type: pop, dent, flour, flint, and sugar. 
The development of the race concept 
and the cataloging of variation present in 
corn have provided an overview that was 
not possible 25 years ago. This work, 
which began with the attempt to collect 
and preserve the corn germ plasm of in- 
digenous agriculture in the New World, 
has also led to the identification of racial 
groups and ancestral lineages that have 
had key roles in the origin and spread of 
corn and to the pinpointing of the races 
or complexes that are most useful to the 
breeder in the improvement of corn. 

The chapters on genetics and cyto- 
genetics are the first comprehensive re- 
views of these subjects to appear in 
many years and could stand on their own 
as a book (195 pages). Not since the sum- 
mary of linkage data for corn published 
by Emerson et al. in 1935 has there been 
a comparable reference work for corn 
genetics. The field has come a long way 
from its earlier concentration on endo- 
sperm and aleurone color factors, and 
these reviews emphasize the genetic 
bases for such processes as photosynthe- 
sis, reaction to pathogens, and growth 
and differentiation, the genetic control of 
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"An interpretation, based on present knowledge, of how man's harvesting action may have 
inadvertently transformed teosinte into corn, probably between 10,000 to 7,000 years ago. Ex- 
treme clustering of the spikes (condensation within the branch or shank) was followed by a 
triangularization of their fruit cases (condensation within the rachis). When successive fruit 
cases overlapped, disarticulation was inhibited by a fusion of the apex of the cupule onto the 
internode above and a domestication of these most condensed forms followed. By 5,000 to 7,000 
years ago, the primitive popcorn races, such as represented by the Chapalote-Nal Tel complex, 
were well established. By the time of the Pilgrims, shown here with a northern flint type, almost 
all of the 300 races of corn known today had differentiated. The final step shown here, with a 
modern farmer, was the Corn Belt dent, the world's most productive race." [From W. C. 
Galinat's chapter in Corn and Corn Improvement] 

41 

I 

'%, A 



meiosis, the functioning of the nucleolus 
organizer, and the genetic activity of B 
chromosomes. The recent literature is 
emphasized in both reviews, with 260 
and 181 references, out of 376 and 277 
respectively, coming from the last 20 
years. 

As the editor notes, the prime justifi- 
cation for the preparation of any new 
edition is to provide an updating of infor- 
mation, and this volume certainly fulfills 
that objective. The reading is at times de- 
pendent on a solid background, but cer- 
tainly this work will be a valuable refer- 
ence work for students of corn. 

GARRISON WILKES 

Biology Department, 
University of Massachusetts, 
Boston 02125 
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Ed. Plenum, New York, 1977. In two vol- 
umes. Vol. 1. xviii, 402 pp., illus. $42.50. Vol. 
2. xviii, 390 pp., illus. $42.50. Monographs in 
Lipid Research. 
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The organization of these two volumes 
on the basis of organs and tissues ef- 
fectively recognizes that knowledge of 
lipid metabolism in one tissue is no as- 
surance of understanding the process in 
other tissues. The more common prac- 
tice of discussing the events in liver and 
adipose tissue (which are excellently 
covered in volume 1 by Van Golde and 
Van den Bergh and by Shapiro, respec- 
tively) is not adequate to delineate the 
differences that will be encountered in 
many specialized tissues. For example, 
Grigor notes the marked anatomical dif- 
ferences in skin tissues and refers the 
reader to specialized sebaceous struc- 
tures: the preputial gland, the harderian 
gland (reviewed in detail by Rock in a 
separate chapter), the meiobium gland, 
and, for further comparisons, the uro- 
pygial gland of birds. 

Coverage of the metabolism of isopre- 
noids appears to be less extensive than 
that of the glycerolipids and sphingolip- 
ids, although some important features of 
isoprenoids are covered in the chapters 
on kidney (Tou and Huggins), eye 
(Broekhuyse and Daemen), and skin. 

Although each of the 22 chapters con- 
tains sufficient detail and references to 
give a useful orientation to graduate stu- 
dents, postdoctoral trainees, and experi- 
enced investigators, many chapters 
might have been expanded, twofold or 
more to cover the known material more 
fully. In many of these chapters, how- 
ever, references to reviews of some spe- 
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cial aspects of the subject are provided. 
For example, the brief discussion of 
mammary gland lipids by Dils notes 
three recent major reviews that ef- 
fectively cover the literature up to 1974. 
Dils then comments on the newer devel- 
opments, particularly with regard to hor- 
monal control of milk fat synthesis, in- 
cluding references to publications in 
1976. Most of the chapters have relative- 
ly few references to publications in 1975 
and many have none for 1976. The brevi- 
ty of the index is another indication that 
the work is designed not as a handbook 
on detailed differences among tissues, 
but as an organ-oriented source of refer- 
ences. For those whose indoctrination 
has stressed the commonalities in metab- 
olism, these volumes give convincing 
evidence of the value of the organ-orient- 
ed approach. The editor has proved that 
the viewpoint can be productive, and 
this reviewer is convinced that it de- 
serves further application. 

W. E. M. LANDS 

Department of Biological Chemistry, 
University of Michigan, 
Ann Arbor 48104 
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Since the recognition of the universal 
role of the calcium ion in biological sys- 
tems, several books have appeared that 
deal with its interactions. The organiza- 
tion of the present book is novel, focus- 
ing on the tissues from which the cal- 
cium-binding proteins were isolated 
rather than on the topics of calcium func- 
tion, as is usual. In each of the seven 
parts of the book there are longer in- 
troductory papers followed by shorter 
reports. There are 80 papers altogether. 
Rapid publication has been facilitated by 
offset printing from typescript. 

The Ca2+-dependent regulator or mod- 
ulator protein of the nervous tissue is 
discussed in three papers (Wolff et al., 
Vanaman et al., and Childers et al.). 
This protein, which is found in all re- 
gions of the brain, activates brain cyclic 
nucleotide phosphodiesterase and ade- 
nylate cyclase, providing a Ca2+-depen- 
dent regulation of cyclic nucleotide lev- 
els in response to stimulus. The bovine 
brain modulator protein possesses a re- 
markable similarity in its primary struc- 

Since the recognition of the universal 
role of the calcium ion in biological sys- 
tems, several books have appeared that 
deal with its interactions. The organiza- 
tion of the present book is novel, focus- 
ing on the tissues from which the cal- 
cium-binding proteins were isolated 
rather than on the topics of calcium func- 
tion, as is usual. In each of the seven 
parts of the book there are longer in- 
troductory papers followed by shorter 
reports. There are 80 papers altogether. 
Rapid publication has been facilitated by 
offset printing from typescript. 

The Ca2+-dependent regulator or mod- 
ulator protein of the nervous tissue is 
discussed in three papers (Wolff et al., 
Vanaman et al., and Childers et al.). 
This protein, which is found in all re- 
gions of the brain, activates brain cyclic 
nucleotide phosphodiesterase and ade- 
nylate cyclase, providing a Ca2+-depen- 
dent regulation of cyclic nucleotide lev- 
els in response to stimulus. The bovine 
brain modulator protein possesses a re- 
markable similarity in its primary struc- 

Since the recognition of the universal 
role of the calcium ion in biological sys- 
tems, several books have appeared that 
deal with its interactions. The organiza- 
tion of the present book is novel, focus- 
ing on the tissues from which the cal- 
cium-binding proteins were isolated 
rather than on the topics of calcium func- 
tion, as is usual. In each of the seven 
parts of the book there are longer in- 
troductory papers followed by shorter 
reports. There are 80 papers altogether. 
Rapid publication has been facilitated by 
offset printing from typescript. 

The Ca2+-dependent regulator or mod- 
ulator protein of the nervous tissue is 
discussed in three papers (Wolff et al., 
Vanaman et al., and Childers et al.). 
This protein, which is found in all re- 
gions of the brain, activates brain cyclic 
nucleotide phosphodiesterase and ade- 
nylate cyclase, providing a Ca2+-depen- 
dent regulation of cyclic nucleotide lev- 
els in response to stimulus. The bovine 
brain modulator protein possesses a re- 
markable similarity in its primary struc- 

ture to the Ca2+-binding subunit of rabbit 
skeletal muscle troponin (TNC). More- 
over, the brain protein can substitute for 
TNC in a rabbit skeletal actomyosin sys- 
tem. This and other observations suggest 
that the "modulator protein may be a 
central regulator for the complete cycle 
of stimulus, response, and relaxation in 
animal cells" (Vanaman et al., p. 115). 

The sarcoplasmic reticulum (SR), the 
classical organelle for Ca2+ binding and 
function, is the subject of many papers. 
Racker proposes new mechanisms for 
Ca2+ transport driven by adenosine tri- 
phosphate (ATP) and for ATP formation 
during reversal of Ca2+ transport in SR. 
A model for the Ca2+ plus Mg2+ adeno- 
sine triphosphatase in the SR membrane 
is suggested by Shamoo and Abramson. 
According to the interesting work of Gil- 
lis and Gerday, the parvalbumins, which 
are soluble in the muscle water, can play 
the role of a shuttle mechanism for cal- 
cium between myofibrils and the SR. 

The Ca2+-binding proteins of muscle 
contain high- and low-affinity sites; these 
are characterized by Potter and collabo- 
rators in a review paper. From sequence 
studies, it has been possible to classify 
the Ca2+-binding sites as being either 
Ca2+-Mg2+ or Ca2+-specific. The kinetics 
of fluorescent studies indicate that the 
conformational change induced by the 
Ca2+ binding to the Ca2+-specific sites of 
TNC occurs very rapidly. These results 
are consistent with the idea that the 
Ca2+-specific sites are the sites that regu- 
late muscle contraction. 

The relevance of vitamin D-dependent 
and vitamin K-dependent Ca2+-binding 
proteins to health is apparent. The 
former are discussed by Wasserman and 
Feher and the latter by Suttie et al. and 
by Nelsestuen. The y-carboxyglutamic- 
acid-containing proteins from bone are 
reported on by Price et al. and by 
Hauschka and Gallop; they may function 
as calcium buffers or may regulate the 
steady-state distribution of insoluble 
phases of calcium phosphate in bone. 

Among the extracellular Ca2+-binding 
proteins, proline-rich phosphoproteins 
from salivary acid are of special interest 
(Bennick et al.). It seems likely that 
these proteins inhibit precipitation of cal- 
cium phosphate in the oral cavity. Their 
high proline content may ensure a con- 
formational stability "in an environment 
where there can be relatively large varia- 
tions in pH and ionic strength." 

The book includes two additional 
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The book includes two additional 
parts, one dealing with intracellular 
Ca2+-binding proteins of various origins 
and the other with the underlying phys- 
ical chemistry of calcium. 

Experts in calcium biology will recog- 
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