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K Cow Size and Milk Level: Results of a
Simulation Program

R.R. Schalles and R.M. Bourdon1

Summary

A simulation program was used to evaluate nine genotypes of cattle based
on- cow size and milk production. Return per cow unit using current economies is
given. The larger, heavy milking cows were more than twice as profitable on a
ranch basis than the small, low milking cows.

Introduction

A breeding program can alter cow size and milk production over a wide
range. The impact of these changes is of major concern. Using a simulation
program, which combines results from many research studies, the profitability of
nine genetic types of cattle were compared.

Procedures

Small, medium, and large-type cows, each producing low, medium, and high
milk levels were compared. All simulated herds used a two-breed rotational
crossbreeding program. Bulls used were of comparable size to the cows to provide
constant size replacement heifers. Breeding season was June and July. Calves were
weaned October 1, fed grain and alfalfa hay, and sold November 1. Replacement
heifers were fed grain and alfalfa hay through April. Cows grazed native short-
grass range year around (grass data came from a Northeast Colorado Range
research study) and were supplemented from December 1 through April with alfalfa
hay. Enough supplemental winter feed was allowed so that cows and yearling
heifers were condition score 5 early in the breeding season, but were not
excessively fat at the end of the grazing season. All open cows, plus a number
that were unsound, were cullea in October. No cows were kept past 11 years of
age. Gestation period was 282, 285, and 288 days for the small, medium, and large
size cows, respectively.

On-farm costs were compiled by Dr. Kerry Gee (USDA-ERS) for 1982 in
midsized herds (average 305 cows) in eastern Colorado. Prices of feed and cattle
are approximately those received in the fall of 1985. All alfaifa hay and grass was
produced on the ranch. The actual values of the expdnses may vary with different
size operations; however, the relative comparisons should remain the same.
Operating capital was borrowed at 12% interest and surplus cash returned 10%
from short-term investments.

1Dept. of Animal Science, Colorado State University, Fort Collins.
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Results

All heifers had similar pregnancy rates (Table 16.1). Pregnanecy rate
decreased slightly as cow size increased because of longer gestation and higher
dystocia rate (Table 16.2). This necessitated a slightly higher heifer replacement
rate. Milk production was similar among different cow sizes (Table 16.3). Cows
with low milk production tended to get fat during the summer, allowing less winter
supplemental feeding. Heavy milking cows maintained rather constant condition
throughout the year but required more supplemental feeding (Table 16.4). Yearly
TDN consumption increased with both size and milk produetion.

Calf weights increased with increasing milk production and increasing cow
size (Table 16.5). Calf prices were higher for the larger frame calves and
decreased for fatter calves. Pounds of cull cows sold increased with increased cow
size because of both greater numbers and heavier weights.

Fixed costs are associated with the ranch operation and not with number or
kind of animals. Variable costs are associated with an animal unit (Table 16.6).
There were no additional costs associated with increased milk production. Total
cost increased with increased cow size, but production increased faster, making
the high milking, large cow the most profitable. This is partly because the variable
cost were approximately the same for all cows and there were 14% fewer large
cows. The total pounds of product produced per year were considerably higher for
the large cow with high milk production (112 lb per cow unit).

Table 16.1. Pregnancy Rate of Genotypes by Age

% Heifers1 % 2-yr olds1 % Cows1

Genotype
Size Milk Bred July 1 Bred Aug. 1 Bred July 1 Bred Aug 1 Bred July 1 Bred Aug 1

SM-LO 69.2 92.6 51.2 84.8 42.0 85.7
SM-ME 69.6 92.5 50.1 84.1 44.0 85.8
SM-HI 69.0 91.7 50.0 83.2 48.5 87.1
ME-LO 68.8 92.5 49.3 82.4 36.4 83.9
ME-ME 73.4 93.9 21.5 83.4 39.4 84.5
ME-HI 70.6 92.5 48.0 81\8 41.1 85.1
LG-LO 69.1 92.5 49.4 79.8 37.4 82.4
LG-ME 73.9 94.1 50.8 80.5 39.9 83.1

- LG-HI 71.2 92.9 44.4 78.3 36.4 82.0
1

60 day breeding season ended Aug. 1.
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Table 16.2. Calving and Replacement Rate by Genotypes

% Calf Crop
% Heifers % Overall Weaned of Heifer
Genotype Dystocia Calving Dystocia  Calving Pregnant Replacement
Size Milk Loss Loss Cows Per Cow
SM-LO 18.7 5.5 5.7 4.0 92.8 243
SM-ME 18.9 5.5 5.8 4.0 92.8 244
SM-HI - 19.3 5.6 5.8 4.0 92.8 .240
ME-LO 23.7 6.0 7.8 4.1 92.6 .262
ME-ME 23.5 6.0 7.6 4.1 92.6 .251
ME-HI 24.3 6.1 7.8 4.2 92.6 .257
LG-LO 30.7 6.7 13.0 4.7 91.5 .283
LG-ME 30.3 6.8 12.8 4.7 92.1 271
LG-HI 31.1 6.8 13.4 4.7 92.0 .290

Table 16.3. Cow Weights, Condition Score, and Milk Production.

Genotype Avg. Milk Minimum Maximum
Size Milk Production Wt Date Cond Score Wt Date Cond Score

SM-LO 12.4 964 May 1 4.1 1088 Dec 1 5.9
SM-ME 18.5 979 May 1 4.5 1049 Jan 1 5.4
SM-HI 23.2 1006 Jun 1 4.8 1028 Feb 1 5.1
ME-LO 12.4 1102 VMay 1 4.3 1246 Nov 1 5.8
ME-ME 18.3 1120 May 1 4.5 1208 Oct 1 5.4
ME-HI 23.6 1140 May 1 4.7 1201 Sep 1 5.2
LG-LO 12.4 1271 May 1 4.5 1415 \ Nov 1 5.8
LG-ME 18.4 1297 May 1 4.7 1393 Sep 1 5.6
LG-HI 23.8 1298 May 1 4.8 1357 Sep 1 5.3
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Tabie 16.4. Per Hlead Feed Consumpiion By Genolypes

Genotype Winler (irass  Winter Hay winter Grain  Swmmmer Grass Yearly TDH

Hize Milk M oet oM Cosl oM okt [ERY] st Consumod Cost

b 5 I ¥ 1] % 1o 3 b g

S5¥-L0O 2066 12.40 1889 B2.34 211 L6. 48 7191 T2.10 036 170.30

SM-ME 2114 12.58  IH91 G2.4D 179 1556 TDAl  7T.44  &100 16658

Eh-HI 1444 11.38 2443 2069 1510 11.70 F324  YB.16 G230 17891

ME- L A06 12.64 1982  Hh.41] 245 19.11 #0883  AH5.4B H7E5 1496.14

ME-ME 70 13.02 22068  72.390 220 17.146 TBEZ  d6.48 GEG2 18948

ME=HI 2226  13.38 2511 B2.846 1&2 14,240 777 #4549 G923 185.81

Li3-Li 2143 12.85 2540 B4.15 274 H1 68 2204  95.84 7352 213.53

LG-ME 2219 131.31 EARR B1.11 256 19.97 4559 94.1% 1843 z18.54

LiG=HI 2320 13.82 ns 9916 214 14.68 E491 9340 TEG4 22317

Price/

ton N Flz2.00 S66.00 5156.00 ERAAIY
Table 16.5, Saobe Cattbe l.-'nm’ru-, wumlrer, god Value Por Uoaw Dy Grenol Ypaes
Genolype Stecr Calves ~ leifer Calves Yearling Heifers Cull Cows
Siae Wik WL Munber YValue wt  Mumber valoe Wi sumber Walus W1 Mumber value

b ] (] 5 TH] 5 I 5
SM-L0O 155 L4684 B4 411 221 o [ 1 3 e ) LR 183 A6
SM-ME 09 (464 LG Ak L2210 a2 BR70 L3 A2 (026 (1283 b
Sa-kH1 A% 464 LG S .224 L ReT 4l A2 HRY o Bk L
ME-LD N7 464 B 438 201 ) N1l nad At [238 187 0
ME-ME Al A6l B0 T 212 S Loy s A0 Plys .18l 55
M E-HI RIS LAGD A 503 L2006 5 tong s <M 1156 .18 34
lti-1.00 AR L4538 67 HE} 75 .5h EE3E D4R L3R 1410 111 36
LAG-ME B1& 60 B G54 138 .30 1157 U4 .34 Lavu 206 A5
Lii-HI BET A6 RA Hil 2 AT .54 1140 4T .4 1313 Z18 34
Table 16.6. Income and Expanses Per Cow by Genotype.
Hetlurm
For Labor 5 a
1 Vari- Oipor- Vanagement lielative” Return
senotype  Fixed Cerain shie ating Tatal Laross and carrying Per Cow
Size Milk Cost Zast Cost Interasl Cosl [ncome Investmenl  Capaeity Linkt
SM-L0O £146.53 $16.456 F00.3% 512,17 $225.5% $267.8H \ $42.33 1.00 542.53
SM-ME 146.53 1508 47 .45 12.25 220.5% 2P9.0l 28,42 1.060 TP
HM-HI 140.48 11.70 45 .23 12.22 212.53 289,54 TH.AL 1.04 T4.89
WE-LD 155 .48 19.11 48,90 13.27 239,56 T10.82 T1.16 0.492 G347
ME-ME GT.28 17.16 44,11 13,29 236.84 G2%.46 d36.62 .53 TE.B3
VE-Itl Lo, 38 14.20 EENE 13.40 135,62 335.53 05.90 0.22 41.91
LG-LO L. 12 21.5B 0,545 14.59 Z54.73 HETIS AL 05.35 0.a7 52.95
LG-ME 187.14 19.87 | ] 14.42 252,345 . 162.60 110.24 0.8E $T.01
Lis-11l 185,52 LA.EY G144 14.54 2nk.24 iT2.53 120.29 C.46 10:35.45
Home glnwn hay is used and production expenses are included in other costs.

‘!.ﬂ. pow umil i assumed 1o be o oa 1000 Ib eow of low milk produclion with the necessary

replacements and oall.



