
Contents 


Preface to the first edition page ix 

Preface to the second edition Xl 


lo THE GENETICAL FOUNDATION 
I. Biometry and genetics 
2 . PoJygenic segregation and linkage 	 5 

3. Locating the genes 	 13 

4. Linkage between genes affecting different characters 20 


5. PoIygenes and major genes 	 23 


2. CHARACTERS 
6. Phenotype and genotype 	 33 

7. Genetic analysis and somatic anaIysis 	 37 

8. Sub-characters and super-characters 	 42 


3. SOURCES OF VARIATION: SCALES 
9. Genic variation 	 49 


10. Plasmatic variation 53 
II. Interaction of genotype and environment 	 56 

12. The principIes of scaling 	 61 


4. 	 COMPONENTS OF MEANS: ADDITIVE AND 
DOMINANCE EFFECTS 

13. Additive and dominance components 65 

J4. ScaIing tests 71 


15. Transformation of the scaIe 	 77 


S. 	 COMPONENTS OF MEANS: INTERACTION AND 
HETEROSIS 

J6. Non-allelic interactions 
17. Detection of non-allelic interaction 

v 




VI 	 • CONTBNTS 

18. 	Linkage of interacting genes 96 

19. 	Genotype X environment interaction : specification and 


detection 
 1°4 
20. Genotype X environment interaction : segregating generations 113 

21. Heterosis 	 II9 
22. Heterosis and genotype X environment interaction 124 

23. The limitations of first degree statistics 	 125 


6. 	 COMPONENTS OF VARIATION 
24. Variation in F I and backcrosses 	 127 

25. Generations derived from F, and backcrosses 	 130 


26. The balance sheet of variation 	 137 

27. Partitioning the variation 	 139 

28. Weighted analysis 	 156 

29. The general case 	 164 


,. 	 INTERACTION AND LINKAGE 
30. The effect of interaction 	 172 

31. The effect of linkage 	 177 

32. The test of linkage 	 187 

33. Gtnotype. X environment interaction 	 201 


8. 	 RANDOMLY BREEDING POPULATIONS 
34. The components of variation 	 209 

35. Natural populations 	 217 

36. Twins 	 220 


37. Experimental populations 	 225 

38. Experimental populations: North Carolina design 2 and diallels 235 

39. The triple test cross 	 244 

40. Random mating of a partially inbred population 	 245 


9. 	 DIALLELS 

41• Components of variation in diallels 249 

42. Analysis of variance of diallel tables 254 

43· The relations of Vr and Wr 260 

44· Estimating the components of variation 268 

45. 	 Derived diallels 271 


46. Non-allelic interaction in diallels 272 

47· Gene association and dispersion 280 


10. DEPARTURES FROM SIMPLE DISOMIC 
INHERITANCE 


48• Sex-linkage : crosses between inbred lines 285 

49. Sex-linkage : diallels and randomly breeding populations 291 


CONTBNTS • vii 

50. Matern al effects : crosses between inbred lines 
51. Maternal effects : multiple crosses 
52. Haploids 
53. 	Polyploids 

tI. THE NUMBER OF EFFECTIVE FACTORS 
54. 	The sources of estimates 
55. 	The process of estimation 
56. 	The interpretation of effective factora 
57. 	The speed of advance under selection 

12. EXPERIMENTS AND CONCEPTS 
58. 	Experimental design 
59. Dominance and interaction 
60. 	The effective factor 

References 

Index 


293 

298 

300 


3°5 

308 


314 

324 

33 1 


337 

35° 

355 


367 

377 



