
•  Acorns are high in starch and oil but also high in 
tannins, secondary compounds used as defense 
against herbivores: very bitter 

•  But almonds were successfully domesticated by 
selectively chosing non-bitter mutants--why not oaks? 



But almonds were successfully domesticated by selectively 
chosing non-bitter mutants--why not oaks? 

1.  Slow growing (minimum 10 years to fruit) 

2.  Squirrels prefer bitter, small acorns (differential 
selection as with strawberries) 

3.  Squirrels move acorns everywhere; plot 
contamination by individuals that were not planted 

4.  Genetics 



What are some human traits/characteristics that vary? 



Qualitative: discrete, usually a single gene 

Quantitative: continuous, multiple genes and 
environmental effects 

Quantitative trait loci (QTLs): multiple genes contribute 
to a particular phenotype 

What are some human traits/characteristics that vary? 



Almonds: single, dominant gene responsible for bitterness 



In Oaks, bitterness is controlled by multiple genes 



What is the connection between qualitative & quantitative traits? 



What is the genetic evidence for domestication? 

• Ancient DNA from cobs as old as 
4300 years old 

When did the gene variants (alleles) in 
modern maize arise and become 
established?  

Science 2003, 302:1206-1208 



Tb1--allele (gene variant) in maize represses lateral growth, leading to 
unbranched architecture, also affects location of female flowers on the primary 
branches in maize 

Pbf--affects expression of seed storage proteins in kernel 

Su1--encodes enzyme related to starch formation; contributes to the structure of 
amylopectin, one of two components of starch 



• Modern maize alleles already established in maize 4300 years ago 
in Mexico 

• Plant architecture and biochemical properties of protein and starch 
already selected before maize was introduced into US 

• Early selection on cob size and kernel quality 



How do scientists trace the history of domestication of various 
crops? 



Geographic distribution of maize and teosinte (Zea mays) 

Matsuoka Y. et.al. PNAS 2002;99:6080-6084 

Teosinte 



Phylogenies of maize and teosinte based on 99 microsatellites 

Matsuoka Y. et.al. PNAS 2002;99:6080-6084 

Microsatellite: an area of DNA where 
the same base or set of bases is 
repeated; such regions often vary 
considerably within species--forensics 

• AAAAAAAAA 
• ATCATCATCATC 
• GTGTGTGTGT 





Tuber: Modified swollen stem for water or carbohydrate storage 

Solanum tuberosum--Potato Dioscorea species--Yam 

True root: fleshy, with storage for 
water or carbohydrates  

Ipomoea batatas--sweet potato 





Other crops that originated in the New World? 





Capsaicin: hot compound that many peppers (Capsicum 
species) produce in fruits 

• Birds not affected by capsaicin 

• Mammals heavily deterred 






