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 Reduced	
  	
  
  Concep=on	
  Rates	
  
  Milk	
  Produc=on	
  
  Feed	
  Intake	
  
  Weight	
  Gains	
  

 Death	
  

NC	
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 Past	
  Health	
  Problems	
  
  Respiratory	
  disease	
  

 CaHle	
  in	
  Confinement	
  
  Less	
  air	
  movement	
  
  More	
  radiant	
  heat	
  due	
  to	
  concrete	
  or	
  compact	
  dirt	
  
  Less	
  Shade	
  

 Heavy	
  CaHle	
  (>	
  1000	
  lb)	
  
 Dark	
  Hided	
  caHle	
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 Slobbering	
  

 High	
  respiratory	
  rate	
  (pan=ng)	
  

 Decreased	
  mobility	
  

 Decreased	
  appe=te	
  

 Poorer	
  general	
  health	
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 Factor’s	
  that	
  decrease	
  ability	
  for	
  cow	
  to	
  cool	
  off	
  
  humidity	
  	
  
  wind	
  speed	
  	
  
  respira=on	
  rate	
  	
  
  sweat	
  gland	
  ac=vity	
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 Humidity	
  	
  	
  	
  	
  	
  
  water	
  from	
  sweat	
  or	
  even	
  sweat	
  vapor	
  gets	
  

trapped	
  between	
  hair	
  follicles	
  	
  
  energy	
  in	
  thermoregula=on	
  	
  	
  	
  	
  

  respira=on	
  rate	
  	
  
  Sweat	
  

 Results	
  in	
  Heat	
  Stress	
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NC	
  State	
  University	
  

 Hair	
  Coat	
  type	
  

NC	
  State	
  University	
  

NC	
  State	
  University	
  

 Hair	
  Coat	
  type	
  

 Hair	
  Coat	
  Shedding	
  
	
   	
  	
  

NC	
  State	
  University	
  

NC	
  State	
  University	
  

 Hair	
  Coat	
  type	
  

 Hair	
  Coat	
  Shedding	
  

 Forage	
  type 	
   	
  	
  

NC	
  State	
  University	
  

Kentucky	
  Fescue	
  31	
  
Coastal	
  Bermuda	
  White	
  Clover	
  

Red	
  Clover	
   Big	
  Bluestem	
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 1960	
  –	
  First	
  Hair	
  Coat	
  shedding	
  study	
  published	
  
  Australia	
  
  Hereford,	
  Shorthorn,	
  Zebu,	
  Bri=sh/Zebu	
  Cross	
  
  7	
  point	
  scoring	
  system	
  
  Heritablility	
  -­‐	
  0.63	
  	
  

  Half-­‐sib	
  model	
  
  Repeatability	
  –	
  0.6	
  
  Gene=c	
  Correla=on	
  with	
  calf	
  growth	
  (-­‐	
  0.577)	
  
	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (Turner	
  and	
  Schleger,	
  1960) 	
  	
  

NC	
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  2006	
  –	
  Colorado	
  State	
  University	
  -­‐	
  	
  (Williams	
  et	
  al.,	
  2006)	
  
  Replacement	
  Limousin	
  Sires	
  for	
  Brazilian	
  Herds	
  
  5	
  point	
  scoring	
  system	
  
  Heritablility	
  -­‐	
  0.33	
  	
  

  Concluded	
  that	
  Selec=on	
  for	
  Hair	
  coat	
  shedding	
  in	
  US	
  would	
  
increase	
  growth	
  in	
  Brazil	
  

  h2	
  =	
  0.38	
  (Jenkinson	
  et	
  al.,	
  1975)	
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 Slick	
  calves	
  vs.	
  Full	
  coat	
  calves	
  

  No	
  difference	
  in	
  weaning	
  weight	
  

  Faster	
  post-­‐weaning	
  growth	
  
	
  
	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (Olsen	
  et	
  al.,2003)	
  

NC	
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  University	
  

 Assess	
   the	
   amount	
   of	
   varia=on	
   in	
   coat	
  
shedding	
  of	
  Angus	
  cows	
  	
  

	
  
 Determine	
   coat	
   shedding	
   rela=onship	
   with	
  
pounds	
  of	
  calf	
  weaned	
  and	
  BCS.	
  	
  

NC	
  State	
  University	
  

Descrip=on	
  of	
  Data	
  

Registered	
  Angus	
  Cows	
   n	
  =	
  532	
  (904	
  obs)	
  

Age	
  of	
  Cows	
   3	
  -­‐	
  13	
  yrs	
  

Diet	
  
NCSU	
  -­‐	
  Endophyte	
  infected	
  fescue	
  pasture	
  	
  
MSU	
  -­‐	
  Mixed	
  warm-­‐season	
  grasses,	
  annual	
  ryegrass,	
  
and	
  non-­‐toxic	
  endophyte-­‐infected	
  tall	
  fescue	
  at	
  

LocaOon	
   UPRS,	
  MSU	
  (3	
  locaOons)	
  

CollecOon	
  of	
  Data	
   once	
  per	
  month	
  over	
  2	
  years	
  

Scores	
   1	
  (slick)	
  -­‐	
  5	
  (full	
  winter	
  coat)	
  Scale	
  

NC	
  State	
  University	
  Hair	
  coat	
  score	
  =	
  5	
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NC	
  State	
  University	
  Hair	
  coat	
  score	
  =	
  4	
   NC	
  State	
  University	
  Hair	
  coat	
  score	
  =	
  3	
  

NC	
  State	
  University	
  Hair	
  coat	
  score	
  =	
  2	
   NC	
  State	
  University	
  Hair	
  coat	
  score	
  =	
  1	
  

NC	
  State	
  University	
  

 Procedure	
  
  First	
  month	
  with	
  a	
  score	
  of	
  3	
  or	
  less	
  was	
  recorded.	
  

 Model	
  (Adj.	
  205	
  d	
  wt)	
  
  Fixed	
  	
  

  Month	
  Shed	
  (March	
  –	
  July)	
  
  Year	
  (2007	
  –	
  2009)	
  
  Loca=on	
  (4	
  levels)	
  
  Sex	
  of	
  Calf	
  (Bull	
  or	
  Heifer)	
  

  Random	
  
  Sire	
  of	
  Calf	
  

	
  	
  

NC	
  State	
  University	
  

0	
  

5	
  

10	
  

15	
  

20	
  

25	
  

30	
  

March	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
272	
  ±	
  3.0	
  kg	
  

	
  	
  	
  

April	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
270	
  ±	
  2.8	
  kg	
  

May	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
263	
  ±	
  3.5	
  kg	
  

June	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
258	
  ±	
  3.4	
  kg	
  

July	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
246	
  ±	
  4.3	
  kg	
  

Pe
rc
en

ta
ge
	
  

First	
  Month	
  with	
  a	
  Shedding	
  Score	
  of	
  3	
  or	
  less	
  (MFS)	
  
	
  and	
  	
  

Avg.	
  Adj.	
  205d	
  Wt	
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NC	
  State	
  University	
  

Contrast	
   Difference	
   Standard	
  Error	
   P-­‐value	
  
March	
  –	
  April	
   1.9	
   3.06	
   0.54	
   	
   
March	
  –	
  May	
   8.5	
   4.14	
   0.04	
   	
   
March	
  –	
  June	
   13.7	
   4.28	
   0.01	
   	
   
March	
  –	
  July	
   25.7	
   5.1	
   0.01	
   	
   
	
  April	
  –	
  May	
   6.6	
   3.51	
   0.06	
   	
   
	
  April	
  –	
  June	
   11.8	
   3.68	
   0.01	
   	
   
	
  April	
  –	
  July	
   23.9	
   4.63	
   0.01	
   	
   
	
  May	
  –	
  June	
   5.2	
   3.21	
   0.10	
   	
   
	
  May	
  –	
  July	
   17.3	
   4.25	
   0.01	
   	
   
	
  June	
  -­‐	
  July	
   12.1	
   3.99	
   0.01	
   	
   

NC	
  State	
  University	
  

Contrast	
   Difference	
   Standard	
  Error	
   P-­‐value	
  
March	
  –	
  April	
   1.9	
   3.06	
   0.54	
   	
   
March	
  –	
  May	
   8.5	
   4.14	
   0.04	
   	
   

	
   

	
   

	
   

	
   

	
   

	
   

	
   

	
   

NC	
  State	
  University	
  

Contrast	
   Difference	
   Standard	
  Error	
   P-­‐value	
  

	
   

	
   
March	
  –	
  June	
   13.7	
   4.28	
   0.01	
   	
   
March	
  –	
  July	
   25.7	
   5.1	
   0.01	
   	
   

	
   

	
   

	
   

	
   

	
   

	
   

NC	
  State	
  University	
  

Contrast	
   Difference	
   Standard	
  Error	
   P-­‐value	
  

	
   

	
   

	
   

	
   
	
  April	
  –	
  May	
   6.6	
   3.51	
   0.06	
   	
   
	
  April	
  –	
  June	
   11.8	
   3.68	
   0.01	
   	
   
	
  April	
  –	
  July	
   23.9	
   4.63	
   0.01	
   	
   

	
   

	
   

	
   

NC	
  State	
  University	
  

Contrast	
   Difference	
   Standard	
  Error	
   P-­‐value	
  

	
   

	
   

	
   

	
   

	
   

	
   

	
   
	
  May	
  –	
  June	
   5.2	
   3.21	
   0.10	
   	
   
	
  May	
  –	
  July	
   17.3	
   4.25	
   0.01	
   	
   

	
   

NC	
  State	
  University	
  

Contrast	
   Difference	
   Standard	
  Error	
   P-­‐value	
  

	
   

	
   

	
   

	
   

	
   

	
   

	
   

	
   

	
   
	
  June	
  -­‐	
  July	
   12.1	
   3.99	
   0.01	
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NC	
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  University	
  

 Cows	
  seperated	
  into	
  two	
  groups	
  
  MFS	
  =	
  March,	
  April,	
  or	
  May	
  
  MFS	
  =	
  June	
  and	
  July	
  

NC	
  State	
  University	
  

n=373 n=334 Es=mate SE P	
  value 
March	
  -­‐May June	
  -­‐	
  July 24.4 lbs 2.8 <.0001 

NC	
  State	
  University	
  

205	
  d	
  wt	
   Shed	
  

205	
  d	
  wt	
   	
  	
  0.27	
  

Shed	
   -­‐	
  0.58	
   0.35	
  
Heritability	
  on	
  diagonal	
  
Gene=c	
  Correla=on	
  below	
  diagonal	
  

Repeatability	
  	
  	
  	
  	
  	
  	
  	
  	
  0.65	
  	
  

NC	
  State	
  University	
  

 Shedding	
  Scores	
  
  Score	
  in	
  May	
  (in	
  Southeast)	
  
  Selec=ng	
  for	
  shedding	
  in	
  Southeast	
  could	
  increase	
  

calf	
  weight	
  

	
  

NC	
  State	
  University	
  

 Possible	
  Explana=ons	
  
  Prolac=n	
  concentra=ons	
  

  Mammary	
  development	
  
  Hair	
  regression	
  

  Diet	
  
  Endophyte	
  Infected	
  Tall	
  Fescue	
  

  Ambient	
  Temperature	
  

NC	
  State	
  University	
  

 Genotype	
  x	
  Environment?	
  
  Need	
  to	
  test	
  in	
  non-­‐fescue	
  
  Need	
  to	
  test	
  in	
  different	
  weather	
  	
  

  MT,	
  ND,	
  AZ	
  and	
  Midwest	
  states	
  

 Other	
  Produc=ve	
  traits	
  of	
  interest	
  
  Longevity	
  
  Gesta=on	
  Length	
  
  Puberty	
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 Genotype	
  x	
  Environment?	
  
  Need	
  to	
  test	
  in	
  non-­‐fescue	
  
  Need	
  to	
  test	
  in	
  different	
  weather	
  	
  

  MT,	
  ND,	
  AZ	
  and	
  Midwest	
  states	
  

 Other	
  Produc=ve	
  traits	
  of	
  interest	
  
  Longevity	
  
  Gesta=on	
  Length	
  
  Puberty	
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 A	
  project	
  is	
  currently	
  underway	
  to	
  collect	
  data	
  
on	
  >	
  5000	
  Angus	
  cows.	
  

 Data	
  collected	
  over	
  the	
  last	
  two	
  weeks	
  	
  
	
  

NC	
  State	
  University	
  

State	
   Number	
  of	
  
Cows	
  

Iowa	
   200	
  

Tennesse	
   330	
  

Alabama	
   125	
  

Kentucky	
   125	
  

Total	
   6420	
  

State	
   Number	
  of	
  
Cows	
  

Missouri	
   1600	
  

Texas	
   2200	
  

Virgina	
   900	
  

North	
  Carolina	
   300	
  

South	
  Carolina	
   400	
  

Mississippi	
   240	
  

NC	
  State	
  University	
  

  North	
  Carolina	
  State	
  University	
  
  Kent	
  Gray,	
  Ph.D.	
  student	
  
  	
  Peggy	
  Overton,	
  technician	
  
  Kayla	
  Fleetwood,	
  MS	
  student	
  

 Mississippi	
  State	
  University	
  
  Trent	
  Smith,	
  Ph.D.	
  
  Jane	
  Parish,	
  Ph.D.	
  

  Cooperators	
  
  Mr.	
  and	
  Mrs.	
  Jack	
  Evans	
  

  EE	
  Ranch,	
  Winona,	
  MS	
  
  Mr.	
  Mike	
  Howell	
  

  Southern	
  Shine	
  Pastures,	
  Okolona,	
  MS	
  

NC	
  State	
  University	
  

 American	
  Angus	
  Associa=on	
  
 Mississippi	
  Angus	
  Associa=on	
  
 Mississippi	
  BCIA	
  
 Mississippi	
  Agricultural	
  Research	
  Service	
  
 North	
  Carolina	
  Agricultural	
  Research	
  Service	
  
 North	
  Carolina	
  CaHlemen’s	
  Associa=on	
  

NC	
  State	
  University	
  


