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7 APPENDINCES 
Appendix I: Cow Lifetime Card 
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 Breeding/reproduction section (continued) 
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 Milk recording summary section 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Appendinces   
 

 - 104 - 

 

 Milk recording summary section (continued) 
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 Prophylactic measures section 
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 Health and offspring detail section 
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Appendix II: Daily Milk Record book 

 Milk Production section 
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 Milk Disposal section 
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 Farm Input section 
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Appendix III: Daily Milk Recording Sheet 
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APPENDIX IV:  Scheme I - Simultaneous varying of YB and PCYB (Population size:100,000   Nucleus size:700) 
 

 GENETIC GAIN RETURN COSTS PROFIT ACCURACY GI 

YB PCYB Milk   CI monetary Total Milk   CI Total Fixed Semen Recording  RIA DR  
0.5 33.58 0.13 0.87 1.05 1.05 0.00 0.05 0.03 0.00 0.02 1.00 0.673 11 5.72 

0.6 33.38 0.13 0.87 1.04 1.04 0.00 0.05 0.03 0.00 0.02 0.98 0.714 14 5.59 

0.7 32.58 0.13 0.84 1.00 1.00 0.00 0.05 0.03 0.00 0.02 0.95 0.735 16 5.45 

5 

0.8 30.97 0.12 0.80 0.94 0.94 0.00 0.05 0.03 0.00 0.02 0.89 0.753 18 5.32 

0.5 38.63 0.15 1.00 1.32 1.32 0.00 0.08 0.03 0.03 0.02 1.24 0.542 5 5.72 

0.6* 39.13 0.16 1.01 1.36 1.37 0.00 0.08 0.03 0.03 0.02 1.29 0.597 7 5.59 

0.7 38.07 0.15 0.99 1.34 1.35 0.00 0.08 0.03 0.03 0.02 1.27 0.619 8 5.45 

10 

0.8 35.91 0.14 0.93 1.29 1.29 0.00 0.08 0.03 0.03 0.02 1.21 0.640 9 5.32 

0.5 37.51 0.15 0.97 1.29 1.29 0.00 0.10 0.03 0.06 0.02 1.19 0.466 3 5.72 

0.6 37.85 0.15 0.98 1.33 1.33 0.00 0.10 0.03 0.06 0.02 1.23 0.507 4 5.59 

0.7 37.19 0.15 0.96 1.34 1.34 0.00 0.10 0.03 0.06 0.02 1.24 0.542 5 5.45 

15 

0.8 35.06 0.14 0.91 1.30 1.31 0.00 0.10 0.03 0.06 0.02 1.20 0.571 6 5.32 

0.5 35.49 0.14 0.92 1.21 1.21 0.00 0.13 0.03 0.08 0.02 1.08 0.415 2 5.72 

0.6 36.48 0.14 0.95 1.29 1.29 0.00 0.13 0.03 0.08 0.02 1.16 0.466 3 5.59 

0.7 36.12 0.14 0.94 1.32 1.32 0.00 0.13 0.03 0.08 0.02 1.19 0.507 4 5.45 

20 

0.8 32.58 0.13 0.84 1.21 1.22 0.00 0.13 0.03 0.08 0.02 1.08 0.507 4 5.32 
 
*Basic run - basic breeding programme, optimal option in the scheme  
 
YB = Number of Young Bulls PCYB = Proportion of Cows mated to Young Bulls 
GI = Mean Generation Interval DR = expected Daughter Records per tested young bull   
RIA = Correlation between selection Index  and Aggregate genotype CI = Calving Interval     
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APPENDIX V:  Scheme I  -  Relative increase or decrease in % (+/-) of the different options to the optimal one 10 YB + 0.6 PCYB as a result of varying 

young bulls (YB) and proportion of recorded cows mated with young bulls (PCYB) on annual monetary gain (AMGG), discounted 
returns, discounted profit in Ugcp; accuracy of selection (RIA) and mean generation interval (GI) in years. 

 

  AMGG  RETURN  PROFIT  ACCURACY OF SELECTION  GI 

YB PCYB         +/-         +/-        +/-  RIA       +/- DR  Years        +/- 

0.5  0.87 -13.86 1.05 -22.79 1.00 -22.48 0.673 12.73 11 5.72 2.33 

0.6  0.87 -13.86 1.04 -23.53 0.98 -24.03 0.714 19.60 14 5.59 0.00 

0.7  0.84 -16.83 1.00 -26.47 0.95 -26.36 0.735 23.12 16 5.45 -2.50 

 5 
  
  

0.8  0.80 -20.79 0.94 -30.88 0.89 -31.01 0.753 26.13 18 5.32 -4.83 

0.5  1.00 -0.99 1.32 -2.94 1.24 -3.88 0.542 -9.21 5 5.72 2.33 

0.6*  1.01 0.00 1.36 0.00 1.29 0.00 0.597 0.00 7 5.59 0.00 

0.7  0.99 -1.98 1.34 -1.47 1.27 -1.55 0.619 3.69 8 5.45 -2.50 

 10 
  
  

0.8  0.93 -7.92 1.29 -5.15 1.21 -6.20 0.640 7.20 9 5.32 -4.83 

0.5  0.97 -3.96 1.29 -5.15 1.19 -7.75 0.466 -21.94 3 5.72 2.33 

0.6  0.98 -2.97 1.33 -2.21 1.23 -4.65 0.507 -15.08 4 5.59 0.00 

0.7  0.96 -4.95 1.34 -1.47 1.24 -3.88 0.542 -9.21 5 5.45 -2.50 

 15 
  
  

0.8  0.91 -9.90 1.30 -4.41 1.2 -6.98 0.571 -4.36 6 5.32 -4.83 

0.5  0.92 -8.91 1.21 -11.03 1.08 -16.28 0.415 -30.49 2 5.72 2.33 

0.6  0.95 -5.94 1.29 -5.15 1.16 -10.08 0.466 -21.94 3 5.59 0.00 

0.7  0.94 -6.93 1.32 -2.94 1.19 -7.75 0.507 -15.08 4 5.45 -2.50 

20 
  

0.8  0.84 -16.83 1.21 -11.03 1.08 -16.28 0.507 -15.08 4 5.32 -4.83 

* optimal option in the scheme 
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APPENDIX VI:  Scheme II -  Varying the number of Young Bulls (YB) at very close range around the optimal number. 
 (Population size:100,000   Nucleus size:700) 

 

 GENETIC GAIN RETURN COSTS PROFIT ACCURACY GI 

YB PCYB Milk CI monetary Total  Milk    CI Total Fixed Semen Recording  RIA DR1  
8 38.00 0.15 0.99 1.29 1.30 0.00 0.07 0.03 0.02 0.02 1.23 0.619 8 5.59 

9 38.39 0.15 1.00 1.32 1.32 0.00 0.07 0.03 0.03 0.02 1.25 0.597 7 5.59 

10* 39.13 0.16 1.01 1.36 1.37 0.00 0.08 0.03 0.03 0.02 1.29 0.597 7 5.59 

11 38.92 0.15 1.01 1.36 1.36 0.00 0.08 0.03 0.04 0.02 1.28 0.571 6 5.59 

0.6 

12 38.37 0.15 0.99 1.34 1.34 0.00 0.09 0.03 0.04 0.02 1.25 0.542 5 5.59 

* optimal option in the scheme         1rounded to full numbers 
 
APPENDIX VII: Scheme III –  Varying number of Inseminations/Daughter record (Ins/DR) 

(Population size:100,000   Nucleus size: 700) 
 

 GENETIC GAIN RETURN COSTS PROFIT ACCURACY GI 

 Ins/DR Milk  CI monetary Total Milk CI Total Fixed Semen Recording  RIA DR  
4 40.89 0.16 1.06 1.45 1.45 0.00 0.08 0.03 0.03 0.02 1.37 0.657 10 5.59 

6 39.13 0.16 1.01 1.36 1.37 0.00 0.08 0.03 0.03 0.02 1.29 0.597 7 5.59 

8 37.49 0.15 0.97 1.28 1.29 0.00 0.08 0.03 0.03 0.02 1.21 0.542 5 5.59 

 

10 36.45 0.14 0.94 1.23 1.24 0.00 0.08 0.03 0.03 0.02 1.15 0.507 4 5.59 

 
YB = Number of Young Bulls PCYB = Proportion of Cows mated to Young Bulls 
GI = Mean Generation Interval DR = expected Daughter Records per tested young bull   
RIA = Correlation between selection Index  and Aggregate genotype CI = Calving Interval     
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APPENDIX VIII: Scheme IV –  Restriction imposed on calving interval genetic gain 
(Population size: 100,000   Nucleus size:700) 

 GENETIC GAIN  RETURN  COSTS     
PROFIT 

ACCURACY GI 

YB PCYB Milk CI monetary Total Milk CI Total Fixed Semen Recording  RIA DR  
0.5 32.92 0.0041 0.85 1.03 1.03 0.00 0.05 0.03 0.00 0.02 0.98 0.650 11 5.72 

0.6 32.71 0.0018 0.85 1.02 1.02 0.00 0.05 0.03 0.00 0.02 0.97 0.690 14 5.59 

0.7 31.92 0.0003 0.83 0.98 0.98 0.00 0.05 0.03 0.00 0.02 0.93 0.711 16 5.45 

5 

0.8 30.33 -0.0012 0.79 0.93 0.92 0.00 0.05 0.03 0.00 0.02 0.87 0.729 18 5.32 

0.5 37.86 0.0047 0.98 1.30 1.30 0.00 0.08 0.03 0.03 0.02 1.22 0.522 5 5.72 

0.6* 38.32 0.0001 1.00 1.34 1.34 0.00 0.08 0.03 0.03 0.02 1.26 0.575 7 5.59 

0.7 37.27 -0.0022 0.97 1.32 1.32 0.00 0.08 0.03 0.03 0.02 1.24 0.597 8 5.45 

10 

0.8 35.14 -0.0047 0.91 1.27 1.26 0.00 0.08 0.03 0.03 0.02 1.19 0.617 9 5.32 

0.5 36.79 0.0079 0.95 1.27 1.27 0.00 0.10 0.03 0.06 0.02 1.16 0.448 3 5.72 

0.6 37.10 0.0052 0.96 1.31 1.31 0.00 0.10 0.03 0.06 0.02 1.20 0.488 4 5.59 

0.7 36.44 0.0022 0.95 1.31 1.31 0.00 0.10 0.03 0.06 0.02 1.21 0.522 5 5.45 

15 

0.8 34.33 -0.0012 0.89 1.28 1.28 0.00 0.10 0.03 0.06 0.02 1.18 0.550 6 5.32 

0.5 34.82 0.0076 0.90 1.19 1.19 0.00 0.13 0.03 0.08 0.02 1.06 0.399 2 5.72 

0.6 35.77 0.0068 0.93 1.26 1.26 0.00 0.13 0.03 0.08 0.02 1.13 0.448 3 5.59 

0.7 35.39 0.0036 0.92 1.29 1.29 0.00 0.13 0.03 0.08 0.02 1.16 0.488 4 5.45 

20 

0.8 31.93 0.0025 0.83 1.19 1.19 0.00 0.13 0.03 0.08 0.02 1.06 0.488 4 5.32 

 
*Basic run - basic breeding programme, optimal option in the scheme  
 
YB = Number of Young Bulls PCYB = Proportion of Cows mated to Young Bulls 
GI = Mean Generation Interval DR = expected Daughter Records per tested young bull   
RIA = Correlation between selection Index  and Aggregate genotype CI = Calving Interval     
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APPENDIX IX:  Comparison of selection groups in optimal options of  Scheme I (no restriction on CI)  and Scheme IV (restricted CI genetic gain) 
Relative change (+/-) to optimal option in scheme I 
 

NUCLEUS BASE POPULATION  
 
             per generation 

1. PB>PB 2. CN>PB 3. YB>CN 4. PB>CN 5. CN>CN  6. PB>CPB 7. CBP>CBP 

Monetary genetic gain (MGG)            
Scheme I 10.985 2.214 4.758 10.985 2.214 0 0 
Scheme IV 10.792 2.175 4.670 10.792 2.175 0 0 
+/-  change (%) -1.757 -1.762 -1.850 -1.757 -1.762   
Genetic gain for Milk (GG MY)  
Scheme I 423.747 85.419 183.536 423.747 85.419 423.747 0 
Scheme IV 414.541 83.819 180.339 414.541 83.819 414.541 0 
+/-  change (%) -2.173 -1.873 -1.742 -2.173 -1.873 -2.173 0 
Genetic gain for Calving Interval (GG-CI)*  
Scheme I 1.687 0.338 0.719 1.687 0.338 1.687 0 
Scheme IV -0.058 0.018 0.078 -0.058 0.018 -0.058 0 
+/-  change (%) -103.438 -94.675 -89.152 -103.438 -94.675 -103.438  
Total return for the selection group  
Scheme I 0.006 0.034 0.013 0.005 0.006 1.299 0 
Scheme IV 0.006 0.034 0.013 0.005 0.006 1.276 0 
+/-  change (%) 0.000 0.000 0.000 0.000 0.000 -1.771 0 
Return for Milk per generation  
Scheme I 0.006 0.034 0.013 0.005 0.006 1.303 0 
Scheme IV 0.006 0.034 0.013 0.005 0.006 1.275 0 
+/-  change (%) 0.000 0.000 0.000 0.000 0.000 -2.149  
Return for Calving Interval (CalvIn)   0 
Scheme I 0 0 0 0 0 -0.004 0 
Scheme IV 0 0 0 0 0 0.002 0 
+/-  change (%)       

 
* for calving Interval the negative is positive in the breeding perspective 
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APPENDIX X: Scheme V - Nucleus size reduced to 500 (Population size:  100,000) 
 

 GENETIC GAIN RETURN COSTS PROFIT ACCURACY GI 

YB PCYB Milk CI monetary Total Milk  CI Total Fixed Semen Recording  RIA DR  
0.5 31.61 0.12 0.82 0.97 0.97 0.00 0.05 0.03 0.00 0.01 0.92 0.619 8 5.72 

0.6 31.29 0.12 0.81 0.95 0.96 0.00 0.05 0.03 0.00 0.01 0.90 0.657 10 5.59 

0.7 30.33 0.12 0.79 0.91 0.91 0.00 0.05 0.03 0.00 0.01 0.86 0.673 11 5.45 

5 

0.8 28.63 0.11 0.74 0.85 0.85 0.00 0.05 0.03 0.00 0.01 0.80 0.701 13 5.32 

0.5 35.88 0.14 0.93 1.21 1.21 0.00 0.07 0.03 0.03 0.01 1.13 0.507 4 5.72 

0.6* 35.70 0.14 0.93 1.22 1.22 0.00 0.07 0.03 0.03 0.01 1.14 0.542 5 5.59 

0.7 33.91 0.13 0.88 1.16 1.16 0.00 0.07 0.03 0.03 0.01 1.09 0.542 5 5.45 

10 

0.8 31.81 0.13 0.82 1.11 1.12 0.00 0.07 0.03 0.03 0.01 1.04 0.571 6 5.32 

0.5 33.50 0.13 0.87 1.12 1.12 0.00 0.10 0.03 0.06 0.01 1.02 0.415 2 5.72 

0.6 34.22 0.13 0.89 1.18 1.18 0.00 0.10 0.03 0.06 0.01 1.08 0.466 3 5.59 

0.7 32.13 0.13 0.83 1.11 1.12 0.00 0.10 0.03 0.06 0.01 1.02 0.466 3 5.45 

15 

0.8 30.15 0.12 0.78 1.09 1.09 0.00 0.10 0.03 0.06 0.01 0.99 0.507 4 5.32 

0.5 33.55 0.13 0.87 1.14 1.14 0.00 0.12 0.03 0.08 0.01 1.02 0.415 2 5.72 

0.6 31.96 0.13 0.83 1.09 1.09 0.00 0.12 0.03 0.08 0.01 0.97 0.415 2 5.59 

0.7 29.66 0.12 0.77 1.02 1.03 0.00 0.12 0.03 0.08 0.01 0.90 0.415 2 5.45 

20 

0.8 27.85 0.11 0.72 1.02 1.02 0.00 0.12 0.03 0.08 0.01 0.90 0.466 3 5.32 

 
*Basic run - basic breeding programme, optimal option in the scheme  
 
YB = Number of Young Bulls PCYB = Proportion of Cows mated to Young Bulls 
GI = Mean Generation Interval DR = expected Daughter Records per tested young bull   
RIA = Correlation between selection Index  and Aggregate genotype CI = Calving Interval     
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Scheme XI: Population size reduced to 50,000 (Nucleus size: 700) 

 GENETIC GAIN RETURN COSTS PROFIT ACCURACY GI 

YB PCYB Milk CI monetary Total Milk CI Total Fixed Semen Recording  RIA DR  
0.5 33.58 0.13 0.87 1.06 1.07 0.00 0.10 0.06 0.00 0.03 0.96 0.673 11 5.72 

0.6 33.38 0.13 0.87 1.05 1.05 0.00 0.10 0.06 0.00 0.03 0.95 0.714 14 5.59 

0.7 32.58 0.13 0.84 1.01 1.02 0.00 0.10 0.06 0.00 0.03 0.91 0.735 16 5.45 

5 

0.8 30.97 0.12 0.80 0.95 0.96 0.00 0.10 0.06 0.00 0.03 0.85 0.753 18 5.32 

0.5 38.63 0.15 1.00 1.33 1.34 0.00 0.13 0.06 0.03 0.03 1.21 0.542 5 5.72 

0.6* 39.13 0.16 1.01 1.37 1.38 0.00 0.13 0.06 0.03 0.03 1.25 0.597 7 5.59 

0.7 38.07 0.15 0.99 1.35 1.36 0.00 0.13 0.06 0.03 0.03 1.23 0.619 8 5.45 

10 

0.8 35.91 0.14 0.93 1.30 1.30 0.00 0.13 0.06 0.03 0.03 1.17 0.640 9 5.32 

0.5 37.51 0.15 0.97 1.30 1.30 0.00 0.15 0.06 0.06 0.03 1.15 0.466 3 5.72 

0.6 37.85 0.15 0.98 1.34 1.34 0.00 0.15 0.06 0.06 0.03 1.19 0.507 4 5.59 

0.7 37.19 0.15 0.96 1.35 1.35 0.00 0.15 0.06 0.06 0.03 1.20 0.542 5 5.45 

15 

0.8 35.06 0.14 0.91 1.31 1.31 0.00 0.15 0.06 0.06 0.03 1.16 0.571 6 5.32 

0.5 35.49 0.14 0.92 1.22 1.22 0.00 0.18 0.06 0.08 0.03 1.04 0.415 2 5.72 

0.6 36.48 0.14 0.95 1.29 1.30 0.00 0.18 0.06 0.08 0.03 1.12 0.466 3 5.59 

0.7 36.12 0.14 0.94 1.32 1.33 0.00 0.18 0.06 0.08 0.03 1.15 0.507 4 5.45 

20 

0.8 32.58 0.13 0.84 1.22 1.22 0.00 0.18 0.06 0.08 0.03 1.04 0.507 4 5.32 

 
*Basic run - basic breeding programme, optimal option in the scheme  
 
YB = Number of Young Bulls PCYB = Proportion of Cows mated to Young Bulls 
GI = Mean Generation Interval DR = expected Daughter Records per tested young bull   
RIA = Correlation between selection Index  and Aggregate genotype CI = Calving Interval     
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APPENDIX XII: Relative comparison of optimal options in the different schemes with the basic breeding optimal option in scheme I 
 

  GENETIC GAIN RETURN  COSTS PROFIT ACCURACY GI 

YB PCYB  Milk CI monetary Total Milk CI  Total Fixed Semen Recording  RIA DR   

I Pop 100,000   N 700 39.13 0.16 1.01 1.36 1.37 -0.0039  0.08 0.03 0.03 0.017 1.29 0.597 7 5.59 

                 

II Vary YB 39.13 0.16 1.01 1.36 1.37 -0.0039  0.08 0.03 0.03 0.02 1.29 0.597 7 5.59 

 +/-  change (%) 0 0 0 0 0   0 0 0 0 0 0 0 0 

                 

III Ins/DR 40.89 0.16 1.06 1.45 1.45 -0.0039  0.08 0.03 0.03 0.02 1.37 0.657 10 5.59 

 +/-  change (%) 4.49 5.34 4.95 6.62 5.84   0.00 0.00 0.00 0.00 6.20 10.05 43 0 

                 

IV CI - restricted 38.32 0.00 1.00 1.34 1.34 0.0015  0.08 0.03 0.03 0.02 1.26 0.58 7 5.59 

 +/-  change (%) -2.06 -100 -0.99 -1.47 -2.19   0.00 0.00 0.00 0.00 -2.33 -3.69 0 0 

                 

V Pop 100,000   N 500 35.70 0.14 0.93 1.22 1.22 -0.0035  0.07 0.03 0.03 0.01 1.14 0.54 5 5.59 

 +/-  change (%) -8.75 -9.21 -7.92 -10.29 -10.95   -12.50 0.00 0.00 -50.00 -11.63 -9.21 -29 0.00 

                 

VI Pop 50,000   N 700 39.13 0.16 1.01 1.37 1.38 0.0040  0.13 0.06 0.03 0.034 1.25 0.59 7 5.59 

 +/-  change (%) 0.00 0.00 0.00 0.74 0.73   62.50 100 0.00 100 -3.10 0 0 0 

 

Pop = Population size     CI – restricted = restricted calving interval YB = Young bull    

N = Nucleus size       Ins/DR = Number of inseminations per daughter record GI = Mean generation interval 
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