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Nature tells us, in the most emphatic manner, that she abhors pelpetual 
self-fertilization. Darwin (1862)  

The first and most important conclusion ~dzich may be drarwn from the 
observations given in this volume, is that cross-fertilization is generally 
beneficial and self-fertilization . . injurious. Darwin (1876) 
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I. INTRODUCTION 

Hybrid maize (Zea mays L.] is one of the greatest triumphs in agricul- 
ture. Since the introduction of hybrid seed in the 1930s, the yield in the 
United States has increased about 5-fold. Data compiled by A. I?. Troyer 
(Fig. 5.1) show that, after a long plateau from 1866 until about 1935, the 
introduction of double-cross corn led to an annual increase of 1.04 
bushel per acre (65 kg ha-I). Then, after single crosses became practical, 
the increase was considerably faster, 1.71 bushels per acre (107 kg ha-'), 
with no appaent slowing of the rate of improvement in recent yeus. 
Some of this increase was due to improved-management and environ- 
ment; for example, synthetic nitrogen fertilizer also increased during 
much of this period. Yet the major improvement was in genetic quality. 
By saving seed from an earlier period and growing plants from these 
seeds in a later environment, the environmental changes during that 
time interval could be assessed. Numerous studies indicate that the 
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Fig. 5.1. Maize yield in bushels per acre in the United States The periods dominated by 
open-pollinated, double-crosses, and single-crosses are indicated, along with regression 
coefficients (bu /acre) Redrawn wilh permission of A. Forest Troyer, horn data compiled 
by USDA Reprinted from Genetics 


