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ABSTRACT

The objectives of this study were to estimate and compare the biological and economic consequences of the
implementation two policies including non-optimal and optimal culling decisions. For this purpose, data were
collected during 2015 and 2016 from one of large dairy herds in Isfahan province. Then using different procedure
of SAS software (NLIN, MEANS, LIFETEST), the biological parameters of this herd (including the shape of
Lactation curve, risk of involuntary culling and probability of pregnancy in different milk periods and month in milk
after calving) were estimated. In the following, by entering the biological and financial parameters to the
bio_economic model developed in DairyVIP software, the herd status was simulated in different situations. The basis
for optimal and non-optimal decisions were minimizing the opportunity cost and reach the daily production of non-
pregnant cows to less than 20 kg, respectively. By implementing optimal policies, the annual culling rate increased
from 31.9% to 41.9%, which resulted in an increase of 9,650,000 rials in heifers purchase cost. However, an increase
in the revenue from the sale of milk calves and culled cow led to 3,390,000 Rials an overall improvement in net
annual profit by each cow. The results of this research can help to change in dairy producer's attitude toward the
replacement decision.

Keywords: Net annual profit, opportunity cost, optimal culling.
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Table 1. Biological Consequences of optimal and non optimal culling decision policy

Biological Variables Non optimal scenario” Optimal scenario™ Different

Overall cull rate (%) 31.9 41.9 10.0
Involuntary cull rate (%) 17.1 16.2 -0.9
Voluntary cull rate (%) 14.8 25.7 10.9
Pregnancy rate (%) 16.4 16.8 0.4
Days to conception (day) 139 130 -9

Calving interval (month) 13.6 13.3 -0.3
Days in milk (day) 244 217 -27
Annual milk yield (kg/cow) 12548 13114 566
Daily milk yield (kg/milking cow) 38.5 40.5 2.0

395 00 S ShS Yo 3l S gl e adgi ey et i slapls Bi sl

(el 6 eSS oy, ol (shie) sloju s B dje (0 )5 AeS O] slplsy Bi> sl s
* The basis for culling of non-pregnant cows, reach the daily production to less than 20 kg.
** The basis for culling of non-pregnant cows, minimizing the opportunity cost (negative retention payoff).
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Table 2. Economical Consequences of optimal and non optimal culling decision policy

Economical Variables Non optimal scenario” Optimal scenario™ Different

Milk sales (1000 Rial/cow/ year) 152460 159340 6880
Cow sales (1000 Rial/cow/ year) 15160 20230 5070
Calf sales (1000 Rial/cow/ year) 18510 21260 2750
Total revenue (1000 Rial/cow/ year) 186130 200830 14700
Feed cost (1000 Rial/cow/ year) 94310 95710 1400
Heifer purchase cost (1000 Rial/cow/ year) 30880 40530 9650
Other cost™" (1000 Rial/cow/ year) 31610 31850 240

Total cost (1000 Rial/cow/ year) 156800 168090 11290
Total profit (1000 Rial/cow/ year) 29330 32740 3410
IOFC™(Rial/cow/ day) 191500 210400 18900
Annual rate of return (%) 18.7 19.5 0.8
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* The basis for culling of non-pregnant cows, reach the daily production to less than 20 kg.
** The basis for culling of non-pregnant cows, minimizing the opportunity cost (negative retention pay off).

*** Other cost includ of labor cost, energy cost, veterinary cost, repair cost and depreciation.
**** Income over feed cost.
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Table 3. Days in milk, milk production and IOFC” when voluntary culled (negative retention payoff) by milk yield
level and parity

Milk yield level Parityl Parity2 Parity3
(relative to CullDIM  Cullmilk Cull IOFC CullDIM  Cull milk Cull IOFC CullDIM  Cull milk Cull IOFC
average) (day) (kg) (Rial) (day) (kg) (Rial) (day) (kg) (Rial)
1 (70%) 1 11.0 46100 96 33.9 155500 101 343 157000
2 (76%) 158 30.9 130500 141 34.8 154700 137 35.2 158400
3(80%) 208 31.7 134800 162 35.2 156200 155 35.6 160100
4 (84%) 255 32.2 137000 180 35.7 158600 173 35.9 160700
5 (88%) 300 323 137200 198 35.9 159900 189 36.1 161600
6 (92%) 340 324 137400 215 36.2 161100 203 36.4 163400
7 (96%) 379 324 136500 230 36.5 163000 216 36.7 165200
8" (100%) 415 323 135600 244 36.7 165000 229 36.8 166100
9 (104%) 437 32.7 138700 265 36.3 160600 241 37.0 167400
10 (108%) 447 33.6 145500 284 35.9 157200 252 37.2 168900
11 (112%) 454 345 153300 301 35.7 154800 266 371 167100
12 (116%) 460 35.4 161100 318 353 151800 279 36.9 165700
13 (120%) 483 35.6 162300 335 34.9 148500 293 36.6 163000
14 (124%) 508 35.6 162100 352 345 144600 308 36.1 158600
15 (130%) 546 35.6 162200 379 33.8 138200 330 35.5 153300

* Income over feed cost.

** The eighth level of milk yield is equal to the average production of herds.
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