[image: ]Sire Summaries & Genetic Selection  C. Kohn, Waterford WI
Name: 								 Hour		Date: 					
Date Assignment is due:  	 		  Why late? 						Score: ____ /13 
			Day of Week	Date 				If your project was late, describe why		
Overview: A sire summary is simply a report published by a breed association (such as the National Holstein Association or the American Jersey Cattle Association) that provides information on the genetic value of registered bulls.  This information can provide a farmer or breeder with the information they need to improve the genetic value of their herd.   A sire summary will focus primarily of the Predicted Transmitting Ability of each bull’s traits.  Predicted Transmitting Ability is an estimate of how well a bull will transmit improvements to its offspring for milk pounds, fat percent, protein percent, productive life, and other genetic traits.  This information can then be used to determine which bull would be best for mating to a specific cow.  
[image: ]
A PTA can be expressed as a Standard Transmitting Ability (STA).  The STA system puts the value of that bull’s traits on a -3 to +3 scale, with 0 being average.  An animal with a trait ranked as a +3 would be the best in regards to the trait compared to all other bulls in the breed.  Similarly, an animal with a -3 would be among the worst animals in the breed for that particular trait.  Most bulls’ traits will fall between -1 and +1.  

In this lab, you will be given information on different bulls.  Using this information, as well as the heritability of each trait, you will have to select a specific bull to use for mating on a farm.  General descriptions will be given of the cows on that particular farm’s herd.  Your job will be to select a bull that would best improve the herd given its STA and the heritability of the traits in question.  

[image: ]You will be given sire summaries that look like the example below.  Category A in this example simply shows the name and registration information of the animal.  Categories B,C,D, and E provide specific genetic information, which is summarized on the right hand side.  Categories G, H,I, and J reflect the STA values of that animal.  Under Category J, the further right a bar is for each trait, the better that animal is compared to all other animals in that breed. Animals that are in the Top 2% for their breed for a trait will have a dark arrow pointing right.  For example, the bull below was in the top 2% for four different traits. 


Background: you have a small herd of 20 Holstein cows.  In general, the cows in your herd are good milkers and each produces a large amount of milk each day.  However, the quality of your milk, specifically in regards to fat and protein, is relatively low; this is easily your biggest concern.  Your cows also tend to have a short productive life (they may be strong milkers when they first start milking, but their production begins to noticeably decline each year as they age). Finally, you’d like your cows to be stronger to hopefully reduce their likelihood of injury.  

Using the heritability chart and the sire summaries on the following pages, answer the questions below.  

1. For the 5 traits described above (milking production (use ME Milk Yield), protein percent, fat percent, productive life, and strength), rank the traits from one to five in regards to their heritability, with one being the most heritable and five being the least.  Also provide the heritability score for each.  

														

														

2. Of the 5 traits listed above, what ones do you most need to improve in your herd (based on the background information above)?  

														

3. Which of these five traits are very heritable (with a score above 0.40)?  List them below.

														

4. Which of these five traits are not very heritable (with a score below 0.15)?  List them below.

														

5. [image: http://www.theDairysite.com/articles/contents/06-09UVirgHeritability2.gif]Provide a brief description of the kind of bull you need for your herd based both on the areas for genetic improvement as well as the heritability of those areas (i.e. if a trait needs to be improved but has a heritability below 0.15, you probably need to focus on better farming practices instead of better genetics).

Our bull should be…											
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Heritability 

6. On the next page is a copy of a Sire Summary printout for 4 bulls: 1) Magor Bolivia Allen-ET, 2) Mainstream Manifold, 3) Majestic-Manor OM Beacon-ET, and 4) Mar-Bil Magna Geronimo-ET.  Use this page to answer the questions below.  Focus on their STA rankings on the right hand side to keep it simple. 

a. Rank the four bulls from best to worst for Milk Protein:

													

b. Rank the four bulls from best to worst for Milk Fat:

													

c. Rank the four bulls from best to worst for Productive Life:

													

d. Rank the four bulls from best to worst for: Strength

													

7. Of the traits that need improvement in your herd, which ones are the most heritable (have a score above 0.40)? Hint – what did you put on the last page?

														

8. Of the traits that need improvement, are any mostly not heritable (has a score below 0.15) and would not be easily changed through genetics?

														

9. Based on the information you gave above, which of these four bulls would be the best fit for the needs of your herd?  Choose a bull and explain your choice.  

														

														

														

														

10.  What is the role of heritability and genetic selection in improving the performance of animals in agriculture?  How can knowledge of both of these concepts make a farmer more profitable? 

														

														

														

11. [image: http://www.dairynews.ru/images/Sire_summaries_1.jpg]
[bookmark: _GoBack]
[image: ]Copyright 2012 by Craig Kohn, Agricultural Sciences, Waterford WI.  This source may be freely used and distributed provided the author is cited. 
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Red and Red Carrier Sires ranked by TP! are listed in Section 3 as well. They are Active or Limited sires.
‘with PTA values for type and production. The final listing i the Top 100 TPI International Bulls. Reliabilites
need to be at least 80% for Production and 80% for type in the country of origin.

How To Read Sire Information
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Sire summaries will be more useful if you understand the terms and information provided. These blocks
offer answers to nearly every question a breeder may have about a bul. An extensive description of sire
information follows:

BLOCK A: IDENTIFICATION PEDIGREE INFORMATION

5 s/ o ot
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Trait Hol. Jer.  Trait Hol. Jer.
Production fraits

ME (mature equivalen) milk yield 030 035 Lifetime actual milk yield 015
ME fatyield 030 035 Lifetime actual fa yield 015

ME protein yield 030 035 Lifetime actual protein yield 014

Fat percent 038 Days of productive lfe 013
Protein percent 051 Somatic cell score, lactation average 010
Lactose percent 043 Lifetime net income 020

Age at first calving. 014 Productive lfe, USDA 0.085
Firs calving inerval 005

Linear type traits
Stature 042 039 Feetandleg score 017
Strength 031 025 Fore udder stachment 029 022
Body depth 037 025 Rearudder height 028 026
Dairy form 029 Rear udder width 023 03
Rump angle 033 Udder cleft 024 020
Thurl wideh 026 Udder depth 028 038
Rear legs side view 021 Front teat placement 026 024
Rear legs rear view 011 010 Teatlength 026 026
Foot angle 015 010 Final score 029 03
Health, fitness, and reproductive traits

Dy matter intake 030 Incidence of mastitis 006
Body condition seare 025 Incidence of ketosis 001

Energy balance 020 Incidence of retained placents 002
Persistency of milk yield 011 Incidence of metriis 001

Days o first breecing 004 Days to last breeding 006

Number of inseminations 002 Interval to first Iuteal activity 016
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Production traits

ME (mature equivalent) milk y 030 033 Lifetime actual milk yield 0.15
ME fat yield 030 035 Lifetime actual fat yield
ME protein yield 030 035 Lifetime actual protein yield 0.14
Fat percent 058 Days of productive life 013
Protein percent 0.51 Somatic cell score, lactation average 0.10
Lactose percent 043 Lifetime net income 20
calving 0.14 Productive ife, USDA 0.085
First calving i 005
Linear type traits
Stature 042 039 Feet and leg score 0.17
Strength 031 025 Fore udder attachment 029 0.22
t 037 025 Rear udder height 028 026
Dairy form 029 023 Rear udder width 023 023
Rump angle 033 031 Udder cleft 024 020
th 026 020 Udder depth 028 038
021 Front teat placement 026 024
0.11 0.10 Teat length 0.26 0.2
Foot angle 0.15 0.10 Final score 029 023
Health, fitness, and reproductive traits
Dry matter intake 030 Incidence of mastitis 0.06
Body condition score 0.25 Incidence of ketosis 0.01
gy balance 0.20 Incidence of retained placenta 0.02
Persistency of milk yield 0.11 Incidence of metritis 0.01
Days to first breeding 0.04 Days to last breeding 0.06

0.02

rval to first lut

Number of insemin 1 activity 0.16
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TRAIT 2 1 0 1 2
MAGOR BOLIVIA ALLEN-ET Pl +1793G
HUN 3250511195 100%RHA-NATV TL 11-29-02 Protein
Sire: CANYON-BREEZE ALLEN-ET +1402G  |Fat
USA 17129288 100%RHA-NA TV Final Score
Dam: BRAEDALE BALER TWINE-ETS +1910C |Productive Life ]
CAN 6860888 100%RHA-NA  TL Somatic Cell Score —
Stature
PRODUCTION % %R SIRE DAM DAU GRP |Strength :
Milk +735 95 -175  +1027 26971 26058 |Body Depth —=
Fat +63 +.14 +14 +85 1022 952 |Dairy Form
Pro +20 -.01 +6 +37 808 785 |Rump Angle
08-2009 261 DAUS 141 HERDS 18 %RIP 70 %US | Thurl Width
PL +25 77 +0.1 +2.9 SCE 12% 89 %R |R Legs-Side View
SCS 2.75 89 3.15 2.74 DCE 8% 81 %R |R Legs-Rear View
NM$ +384 CM$ +379 FM$ +390 DPR -1.9% 82 %R |Foot Angle
TYPE %R SIRE DAM DAUSC AASC |Feet & Legs Score
Type +3.47 90 +3.06 +3.20 78.0 81.3 |Fore Attachment
ubc +2.83 +2.12  +2.76 Rear Udder Height
FLC +2.55 +2.38 +1.95 BD +2.13 D +2.74 |Rear Udder Width
08-2009 158 DAUS 82 HERDS EFTD/H 3.1 Udder Cleft
Breeder  Hungary Owned, HUN ACTIVE |Udder Depth
Owner Hungary Owned, HUN 200HO7317/S: 200 |F Teat Placement *
Controller Semex Alliance BOLIVIA |R Teat Placement nae |
Teat Length
MAINSTREAM MANIFOLD Pl +1964G
USA 135747713 100%RHA-NA TV 09-26-04 Protein J
Sire: O-BEE MANFRED JUSTICE-ET +2039G |Fat »
USA 122358313 100%RHA-NA TRTVTLTD 94 GM Final Score el
Dam: MAINSTREAM MARSH AEROINE +1657 |Productive Life
USA 131601848 100%RHA-NA TV TL 88 EEEWV Somatic Cell Score
Stature
PRODUCTION % %R SIRE DAM DAU GRP |Strength
Milk +1431 92 +1101  +1721 27429 25523 |Body Depth
Fat +81 +.11 +77 +62 1032 933 |Dairy Form 0.40 Open Rib
Pro +53 +.04 +59 +44 824 756 [Rump Angle 0.44
08-2009 111 DAUS 69 HERDS 88 %RIP 100 %US |Thurl Width 1.22
PL +3.7 74 +6.5 +0.9 SCE 5% 84 %R |R Legs-Side View 0.85
SCS 2.84 84 2.71 3.00 DCE 6% 75 %R |R Legs-Rear View 0.99
NM$ +628 CM$ +648 FM$ +592 DPR 1.2% 73 %R |Foot Angle 1.56
TYPE %R SIRE DAM DAUSC AASC |Feet & Legs Score | 1.12
Type +1.74 86 +.78 +1.94 75.5 79.3 |Fore Attachment 2.75
ubC +1.80 +.63 +1.76 Rear Udder Height | 2.40 s
FLC +1.18 +1.58 +.87 BD +1.44 D +1.23 |Rear Udder Width 2.88
08-2009 48 DAUS 39 HERDS EFTD/H 1.5 Udder Cleft 0.40 =
Breeder  Randy W. Kortus, WA ACTIVE |Udder Depth 1.69
Owner The Semex Alliance, CAN 200HO402/S: 200 |F Teat Placement 0.45
Controller Semex Alliance MANIFOLD |R Teat Placement 0.40
Teat Length 0.61 i
MAJESTIC-MANOR OM BEACON-ET Pl +1842G
USA 60881433 100%RHA-NA TV TL 08-24-04 Protein
Sire:  O-BEE MANFRED JUSTICE-ET +2039G |Fat
USA 122358313 100%RHA-NA TRTVTLTD 94 GM Final Score
Dam: MAJESTIC-MANOR CHARM BETH +1746 |Productive Life
USA 121344775 100%RHA-NA CV TL 88 VWEWW DOM Somatic Cell Score
Stature
PRODUCTION % %R SIRE DAM DAU GRP |Strength I
Milk +1165 92 +1101 41134 26376 24950 |Body Depth
Fat +80 +.14 +77 +69 1009 913 |Dairy Form
Pro +51  +.06 +59 +47 812 751 |Rump Angle 1
08-2009 109 DAUS 59 HERDS 58 %RIP 100 %US |Thurl Width |
PL +2.8 74 +6.5 +29 S8SCE 5% 81 %R |R Legs-Side View [
SCS 2.79 84 2.71 3.10 DCE 6% 74 %R |R Legs-Rear View I
NM$ +587 CM$ +620 FM$ +529 DPR .8% 74 %R |Foot Angle |
TYPE %R SIRE DAM DAUSC AASC [Feet & Legs Score |
Type +1.20 87 +.78 +1.14 72.9 77.4 |Fore Attachment I
ubc +.84 +.63 +1.64 Rear Udder Height | 2.43 [glie]lg e |
FLC +1.28 +1.58 +.75 BD +.65 D +1.57 |Rear Udder Width 2.82 \WiE — \w
08-2009 68 DAUS 40 HERDS EFTD/H 2.5 Udder Cleft 1.1 BEEL i
Breeder  David A Petersen, IA ACTIVE |Udder Depth 0.00 |
Owner Genex Cooperative, Inc., Wl 1HO8747/S: 1 |F Teat Placement 0.57 Close I
Controller Genex Co-operative Inc/CRI BEACON |R Teat Placement 0.36 Wide . }Mj
Teat Length 1.35 Slalelgl t !
MAR-BIL MAGNA GEROMINO-ET Pl +1633 :
USA 61545877 100%RHA-NA 88 06-27-03 Protein I
Sire:  SIKKEMA-STAR AIR MAGNA-ET +1329G [Fat ‘
USA 17044645 100%RHA-NA TV TL 88 GM Final Score i
Dam: MAR-BIL AMEL GODDESS-ET +1671 |Productive Life I
USA 123224509 100%RHA-NA TV 90 EEEEV DOM Somatic Cell Score 11
Stature
PRODUCTION % %R SIRE DAM DAU GRP |Strength i
Milk +2097 80 +362 +1599 26495 24117 |Body Depth I
Fat +41  -13 +30 +43 920 879 [Dairy Form It
Pro +58  -02 +20  +43 782 717 |Rump Angle !
08-2009 52 DAUS 19 HERDS 17 %RIP 100 %US |Thurl Width
PL +1.5 57 -0.5 +3.9 SCE11% 71 %R |R Legs-Side View I
SCS 2.84 66 3.00 282 DCE 8% 57 %R |R Legs-Rear View |
NM$ +399 CM$ +384 FM$ +415 DPR .0% 50 %R |Foot Angle I
TYPE %R SIRE DAM DAUSC AASC |Feet & Legs Score |
Type +.84 72 +.81  +1.24 73.9 78.2 |Fore Attachment I
ubcC +.27 +.17 +.82 , Rear Udder Height |
FLC +.80 +1.23 +.67 BD +.48 D +1.28 |Rear Uddey Width -
08-2009 40 DAUS 13 HERDS EFTD/H 8.1 Udder Cleft I
Breeder  Mar-Bil Farms, VA ACTIVE |Udder Depth |
Owner Field of Dreams Genetics LLC, NY 91HO4603/8: 2228 |F Teat Placement I
Controller Field of Dreams Genetics Syndicate GEROMINO |R Teat Placement h
Teat Length =
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B average are 0. Both extremes for each trait are approximately 3 STA units from the average. =

The figure to the right shows the distribution of STA
values for a linear trait. This curve is called a normal
distribution or a bell-shaped curve. Many biologically
important traits in dairy cattle have this distribution.
At the average (STA=0), you see the greatest number
of bulls. A majority of bulls (68%) are within 1 STA
in each direction of the average. As the STA value is
farther from the average, fewer bulls will be at that
STA. In other words, more bulls will have STAs of low
values (0 to 1) than STAs of large values (2 to 3)

2 1 0
Distribution of STAs
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