
PLBRG	  4080:	  Selection	  Theory	  and	  Methods	  

Course	  objective:	  Gain	  the	  ability	  to	  design	  effective	  and	  sustainable	  breeding	  programs	  and	  to	  
implement	  modern	  selection	  tools.	  	  	  

Course	  topics:	  

1. Quantitative	  genetics	  review	  and	  introductory	  population	  genetics	  (2	  lectures)	  includes:	  
components	  of	  variance,	  breeding	  value,	  resemblance	  among	  relatives,	  inbreeding,	  and	  
effective	  population	  size.	  

2. Selection	  theory	  (9	  lectures)	  includes:	  prediction	  and	  estimation	  of	  selection	  response,	  impacts	  
of	  selection	  in	  populations,	  selection	  for	  multiple	  traits,	  and	  empirical	  results	  from	  selection	  
experiments.	  

3. Selection	  methods	  (9	  lectures)	  includes:	  best	  linear	  unbiased	  prediction	  (BLUP),	  BLUP	  with	  
pedigree	  and/or	  markers,	  genomic	  selection	  based	  on	  markers	  only	  and	  prediction	  of	  response,	  
impacts	  of	  genomic	  selection	  in	  populations.	  

Learning	  outcomes:	  

• Be	  able	  to	  predict	  response	  from	  selection	  in	  complex	  breeding	  programs	  
• Understand	  the	  dynamics	  of	  populations	  under	  selection	  
• Be	  able	  to	  use	  best	  linear	  unbiased	  prediction	  (BLUP)	  for	  both	  conventional	  and	  genomic	  

selection	  

Grading	  

1. 60%	  Homework	  (six	  assignments)	  
2. 10%	  Class	  participation	  
3. 30%	  Final	  exam	  (December	  4,	  in	  class)	  

Readings	  

Lecture	  notes	  posted	  to	  blackboard.	  

Other	  readings	  to	  be	  decided.	  	  

Recommended	  textbooks:	  

1. Falconer,	  D.	  S.,	  &	  Mackay,	  T.	  F.	  C.	  (1996).	  Introduction	  to	  quantitative	  genetics	  (4th	  ed.).	  New	  
York,	  NY:	  Longman.	  

2. Mrode,	  R.	  (2014).	  Linear	  models	  for	  the	  prediction	  of	  animal	  breeding	  values	  (3rd	  ed.).	  
Cambridge,	  MA:	  CABI.	  

 

 

	  

	  



Participation	  grade	  

Total	  participation	  grade=	  (Attendance	  +	  Class	  participation	  score)/2	  

Attendance=	  Number	  of	  classes	  and	  labs	  attended/Total	  number	  of	  classes	  and	  labs	  

Class	  participation	  score	  

Score	   Description	  
0	   Does	  other	  work,	  emails,	  etc.	  during	  class	  and	  

does	  not	  participate	  
2	   Is	  attentive	  most	  of	  the	  time	  in	  class,	  but	  never	  

participates	  
4	   Is	  attentive	  most	  of	  the	  time	  in	  class,	  and	  

participates	  once	  per	  week	  
6	   Is	  always	  attentive	  in	  class	  at	  participates	  twice	  

per	  week	  
8	   Is	  always	  attentive	  in	  class	  at	  participates	  three	  

times	  per	  week	  
10	   Is	  always	  attentive	  in	  class	  at	  participates	  more	  

than	  three	  times	  per	  week	  
	  

For	  those	  who	  do	  not	  feel	  comfortable	  participating	  aloud	  in	  class,	  please	  write	  your	  questions	  or	  points	  
for	  discussion	  and	  hand	  them	  in	  after	  class.	  	  

	  

	  


