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FOREWORD

This volume is the outgrowth of an international symposium held at
Lincoln, Nebraska, January 20-24, 1969. It was sponsored by the Uni-
versity of Nebraska in cooperation with the American Society of Agron-

omy and the Crop Science Society of America with partial financing by

the Rockefeller Foundation and the International Biological Program.

The symposium planning committee was broadly based and was able
to bring specialists from many parts of the world to the conference.
Thus, the technical presentations were drawn from outstanding authori-
ties backed up by a clear perspective of social needs. This was a happy
combination which contributed greatly to the success of the conference
and is shown on the printed pages of this book. Happy, too, is the real-
ization that in this symposium the most basic of inquiry into the physi-
ology of plants is brought to bear on solving problems of the yield of
economic plants vital to man's existence, both now and in the long view
ahead. Empiricism, successful in past decades will, we are convinced,
be augmented and in some cases be replaced by the new understanding
of the physiology of yield in plants.

We sometimes hear that research is less enjoyable and rewarding
now than formerly, partly because it is so fragmented. The output is
so great that no one can keep up with more than a mere fraction of re-
search reports and relating one part with another is often difficult. We
believe the symposium presented here inbook formhas bridged some of
these chasms.

There is no reason why science cannot be put to work somewhere to
assist man in his eternal quest to control his environment and satisfy
his basic needs and ambitions. However, there are many examples of
misguided or abortive "advances' which produce short-term or local
gains at the risk of much larger long-term losses. Hence, as was
brought out at the symposium, a certain level of technology must be
evaluated in terms of its cost, its worth, and the goals men hold. The
societies which sponsored this undertaking are 8edicated to the encour-
agement of excellentscience and to the dissemination of knowledge. We
believe this book represents a positive and useful effort toward both.

July 1969

L. P. Reitz, President, CSSA
W. L. Nelson, President, ASA



PREFACE

Mounting world population pressures and accompanying malnutri-
ticn problems pose grave concerns in the minds of thoughtful men. The
nature, scope, and impending gravity of this situation has been ably
characterized by Dr. J.J. Harrar, President of the Rockefeller Founda-
tion. In a stimulating address during the symposium, Dr. Harrar identi-
fied the two principal approaches toward alleviating malnutrition as
(i) increased food production per unit land area and (ii) population con-
trol. This symposium was concerned with the first approach. :

Despite the considerable genetic sophistication incorporated into
current plant breeding techniques, C. M. Donald describes plant breed-
ing approaches as being largely empirical (Advances in Agronomy, Vol.
15) because our knowledge and use of yield-related physiological and
morphological characters is meager. Crop physiologists and biochem-
ists must continue to provide plant breeders with criteria for tailoring
cropsto different environments, and plant breeders in turn must recog-
nize and use these criteria in their programs.

Plant production processes must be better understood if maximum
economic yields are to be realized and exploited. The competitive ad-
vantage of any biologic organism in the field, be it crop plant or pest,
is dictated by its relative response to the prevailing environment. En-
vironmental physiology researchhas scarcely touched on interdependen-
cies amongst and control of the major physiologic processes dictating
competitive advantage. Quantitating the environment and plant morpho-
logic characters simultaneously with major physiologic process rates
may provide much essential perspective concerning the order of these
yield limiting factors. The subsequent exploitation of these yield-
related factors willdepend on their detailed characterization at cellular
and molecular levels.

Life processes, in the final analysis, are the sum total of biochem-
ical reactions at cellular and molecular levels. The manner in which
these reactions interrelate dictates the efficiency with which light energy
is trapped in the plant, converted to chemical energy, and elaborated
into storage products useful to man. A significant, increased rate of
progress in breeding for yield will depend on expanded, interrelated
advances in disciplines such as environmental physiology, systems
analyses, simulation and bioinstrumentation, anatomy and morphology,
cell biology, and genetics. This symposium was keyed to reviewing and
highlighting selected aspects of knowledge in some of these diverse dis-
ciplines in an attempt to bridge some of the gaps between essential field
and molecular level research pertaining to higher crop yields.

The Rockefeller Foundation approved a five-year grant in 1966 to
the Nebraska Agricultural Experiment Station in support of a research
program entitled "The Physiology of Yield and Management of Sorghum
in Relation to Genetic Improvement.”" A sum was included in the grant
budget to assist in financing a symposium concerning the application of
physiological principles in the improvement of crop yields.

vii



viii PREFACE

Arrangements were made for the American Society of Agronomy
and the Crop Science Society of America to cooperate with the Univer-
sity of Nebraska in sponsoring the symposium. The symposium planning
committee members were Drs. F. A. Haskins (chairman), J. M. Daly,
Jerry D. Eastin, and C. Y. Sullivan, representing the University of
Nebraska and appointed by Dr. H. W. Ottoson, Director ¢f the Nebraska
Agricultural Experiment Station; Dr. C. H. M. van Bavel, representing
the ASA, appointed by Dr. R. S. Whitney, then President of the ASA;and
Dr. R.W. Howell, representing the CSSA, appointed by Dr. A. A. Hanson,
then President of the CSSA.

The symposium was held from January 20 to 24, 1969, at the Ne-
braska Center for Continuing Education, as one of the first events in
the Centennial observance of the University of Nebraska. Registration
at the symposium totalled approximately 445 persons. A total of 40
states and the Djstrict of Columbia in the USA, and 14 countries outside
the USA were represented at the conference.

A complete listing of all those who have helped the planning and
editorial committees is not feasible. However, the committees do wish
to acknowledge publicly the excellent contributions of all speakers, in-
vited discussants, and session chairmen. The names of the speakers
and of those invited discussants who elected to submit copy for this
volume are shown in the Table of Contents. Two of the invited discus-
sants made excellent verbal presentations but chose not to submit copy
for publication. They were Drs. C. B. Tanner, University of Wisconsin,
and V. T. Walhood, ARS, USDA, One of the invited discussants, Dr.
R. W. Allard, University of California, Davis, was unable to attend the
symposium,

Chairmen of the eight half-day sessions were the following: Dr.
H. H. Kramer, Purdue University; Dr.D. E. McCloud, University of
Florida; Dr. C. H. M. van Bavel, Texas A and M University; Dr. G. E.
van Riper, Deere and Company; Drs. R. W. Howell and F.G. Viets, ARS,
USDA; and Dr. E. F. Frolik and H. W. Ottoson, University of Nebraska.

The contributions of the following in various phases of planning and
conducting the symposium and/or publishing this volume also merit
special mention:

Drs. Sterling Wortman and Lewis M. Roberts of the Rockefeller

Foundation

Dr. A. B. Ward of the Nebraska Center for Continuing Education

Drs. D. C. Smith and F. L. Patterson, Past-Presidents of the ASA

and CSSA, respectively

Drs. W. L. Nelson and L. P. Reitz, Presidents of the ASA and CSSA,

respectively

Dr. Matthias Stelly and Mr. R. C. Dinauer of the ASA Hdqtrs. staff

The financial support of the Rockefeller Foundation has already
been mentioned. Without it, this symposium would not have been pos-
sible. Thefinancial contribution of the International Biological Program
toward the publication of this volume also is acknowledged with thanks. :

July 1969

The Editorial Committee: Jerry D. Eastin {chairman); F. A. Haskins;
C. Y. Sullivan; C. H. M. van Bavel.
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