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Table 1. Parameter economic and Biological used in the base scenario

solasl cedle Sldas e
Symbol amount Variable
Bw 36.3 Birth weight (Kg) (. S48 U5 055
LW 600 Mature live Weight(Kg)Q;,gs) Hbooss
DG 750 (05) &8 o 31 J3 l3a) 035 Sl
Preweaning daily gain(g)
PDG 695 - <p.§) tﬁ_)‘f_)"“‘ ey &by 055 ORI
Postweaning daily gain (g)
SR 95 _ e B
Preweaning survival rate(Percent)
PSR 98 _ e S S e
Postweaning Survival rate(Percent)
S04 98 (M):)Jjji‘jlix_gx:—ﬁb\‘f):@tj}
Survival rate to 24 hours of birth(Percent)
AFC 1016 b Ab s e
Age at first calving(days)
L S SIS S s b Cad
B 13000 o (o) ok 0558 S P 2
Milk price per Kg milk (Rial)
L) abge it oslon S K e
P 4500 () e (A & o
Natural pasture silage cost per Kg DM(Rial)
(J) 0 5l Sz o3l p S48 S
Peonc 9000 .
Concentrate cost per Kg DM(Rial)
L 5. a5l oy O < c o3
- 75000 . (Ju) B SlaslS e 055 pAAS A
Price per Kg LW(Rial)
PLT 1460 - G32) M5 e Ik
productive lifetime(days)
MY 7200 o o2 S Sl e 5
Milk yield per cow per year
_ (0 SAS) 555 53 e S digle e
Sil 20 Amount of DM consumed from silage per
cow per day(Kg)
<p§31:5) 350 03 Bran 0 SlS I
Conc 7.5 Amount of DM consumed from
concentrates per cow per day(Kg)
o 20 Interest rate (%) ¢ & »
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Table 2.Sperm and necessary hormones costto inseminate cows at different calving intervals

o T e e e
-days -days -days .
delay delay delay Ideal condition Hormone / sperm
6.28 4.64 4.4 ' Number  Prostaglandin
502400 371200 352000 224000
Price
13) sl . Xy
323 3.07 2.95 2.35 (52)sl s
Number  Gonadorelin
225413 214247 205872 164000 ice (1) 1o 3553 o 302
Total hormone price (Rial)
727813 585447 557872 388000
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339813 197447 169872 B[N
Difference in hormones price
with Ideal condition

73) 50 |
3.32 2.68 1.84 14 (53)1as5 tr
Number  Sperm
813400 777200 644000 490000 =
Price

ol b bl a2l
323400 287200 154000 Difference in sperm price
with Ideal condition
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Table 3. Calculation of costs resulting from delay in conception on milk production.

0395 w(; Jea s Ae s e b (;,)lf\.)ddnw(uu -
120-days Ideal condition (410- .
delay 80-days delay ~ 40-days delay days) Variable
s s s
22.05 22.75 23.10 23.63 T s
Milk production per day
sl 3 el 5l 6 s
647.8 3608 2173 Milk loss due to the delay in
conception
bR I HES\ P
8386430 4646720 2781350 s
Loss of milk

Al S W5 ol 53 56 51 B0 sl aalons ¥ J g
Table 4. Calculation of costs associated with delayed conception on production of calves.
Gan) @SS 53 ;:"‘t sbaiss
Days of delay in the calf e

055y WY =0 ossy A =G 055y Fr = Variable
120-days delay ~ 80-days delay 40-days delay

(L)) 6,50 S 5o b 51 3G @iy, 0L

1111111 1111111 1111111 Daily loss associated with delay in calf production
(Rial)

UU) sSdl S s bl st ol [€aad

1333333.3 888888.8 4444444 Total losses associated with delay in calf production
(Rial)

el 53 3l glaayza o b -0 Jgdx
Table 5. List the cost of delay in conception

NYPRA T oA b e ¥ b gt
120-days delay 80-days delay 40-days delay Variable
5wl clad PLe
339813 197447 169872 _ Sl b s
Price of veterinary hormones
| s
323400 287200 154000 _ for St
Price of sperm
dl S g b e s
1333333.3 888888.8 444444 4 (s S s
The cost of delay in calving
et A RS S 0 T
8386430 4646720 2781350 . _
The resultant loss of milk production
- ‘U ° oL
10382976.3 6020255.8 3549666.4 R <o

Total losses for the delay period
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Table 6. Expected net present value at any period of lactation according to production capacity of
dairy cows (Million Rials)

oA = s 03 sl
Net Present Value Sy
RRP 5 b U5 S number
High production Medium production Low production of
lactation

D (¢} B A D C B A D C B A

865.334  869.696  872.167  875.716  801.574  805/937  808.408 811.957  766.617 770980  773.450  777.000 \
(K) (K) (K) (K) (R) (R) (R) (R) (R) (R) (R) (R)

887.876  892.239  894.709  898.259  811.987 816.349  818.820 822.369  773.906  778/269  780/739  784/289 v
(K) (K) (K) (K) (R) (R) (R) (R) (R) R (R (R)

900.781  905.144  907.615 911.164  820.288  824.651  827.122 830.671  779.717 784.080  786.551  790.100 v
(K) (K) (K) (K) (R) (R) R) (R) (R) (R) R) R)

905.147  909.509  911.980 915530  826.479  830.842  833.313 836.862  784.051 788.414  790.884  794.434 ™
(K) (K) (K) (K (R) (R) (R) (R) (R) (R) (R) (R)

902.044  906.407  908.877 912427  830.560  834.923  837/393 840.943  786.907 791.270  793.741  797.290 >
(K) (K) (K) (K) (R) (R) (R) (R) (R) (R) (R) (R)

892.756  897.119  899.589  903.139  832.530  836/892  839.363 842913  788.286 792.649  795.119  798.669 s
(K) (K) (K) (K) (R) (R) R (R) (R) (R) (R) (R)

879.052  883.415 885.885  889.435  832.389  836.752  839.222 842772  788.188 792550  795.021  798.669 y
(K) (K) (K) (K (R) R) R (R) (R) (R) R) (R)

862.925 867.288  869.759  873.309  830.137 834500  836.970 840.520  786.611  790.974  793.445  796.994 A
(K) (K) (K) (K) (R) (R) (R) (R) (R) (R) R) (R)

846.883  851.246  853.717  857.267  825.775  830.138  832.608 836.158 783558  787.928  790.391  793.941 q
(R) (R) (R) R) (R) (R) (R) (R) (R) (R) R) (R)

839.439  843.802  846.273  849.823  819.302  823.665  826.135 829.685  779.026  783.389  785.860  789.409 \e
(R) (R) (R) R) (R) (R) R (R) (R) (R) R R)

A: the ideal condition of pregnancy, B: 40-days delay in pregnancy, C: 80-days delay in pregnancy,
D: 120 days delay in pregnancy, K: Keep, R: Replacement

VY ¢



1YA0 (1) 0 koud (F) B S lgtentd 4> Lidgse & puld

(Dl O gkee) (s S8 dd 5 b By a5 b (20 ,md (50095 2 5 AVl Cndis =V J o
Table 7. Annual profit of each period of lactation according to production capacity of dairy cows

(Million Rials)

AVl 5 4o o955l

Annual profit A

M5 ) e g0 LS number
High production Medium production Low production of

D C B A D C B A D c B A lactation
173.066 173.939 174433 175.143 240.472 161.189 161.681 162.391 153.323 154.196 154.690 155.400 )
177575 178.448 178.942 179.651 162.397 163.269 163.764 164.473 154781 155.653 156.148 156.858 Y
180.156 181.029 181.523 182.233 164.058 164.930 165.424 166.134 155.943 156.816 157.310 158.020 Y
181.029 181.902 182.396 183.106 165.295 166.168 166.662 167.372 156.810 157.682 158.177 158.887 A
180.408 181.281 181.775 182485 166.112 166.984 167.478 168.188 157.381 158.254 158.748 159.458 o
178551 179.423 179.917 180.627 166.506 167.378 167.872 168.582 157.657 158.529 159.024 159.734 4
175810 176.683 177.177 166.477 167.350 167.844 168.554 157.637 157.637 158,510 159.004 159.714 v
172585 173457 173.951 174.661 166.027 166.900 167.394 168.104 157.322 158.194 158.689 159.399 A
169.376 170.249 170.743 171.453 165.155 166.027 166.521 167.231 156.711 157.584 158.078 158.788 4
167.887 168.760 169.254 169.964 163.860 164.732 165.227 165.937 155.805 156.677 157.172 157.882 Ve

A: the ideal condition of pregnancy, B: 40-days delay in pregnancy, C: 80-days delay in pregnancy,
D: 120 days delay in pregnancy, K: Keep, R: Replacement

it (S U U 50 ATl e 5 A5 0S5 8 50 e p s se die w8 el
P ol oS B d 2l A5 58 53 S e 3 (A g e 4L 1
el s AL e Gl J a5l oty ol (L s S e s gt a8 s e 4l
VLS 5 e ahmSe ol QLS hl5 il sladkols (1 S5 o a3 ags
3150 e 53 oS3V B8 L gt ety Gl e (ol O0d 5 ) oS 5l
53 Wbl 35 G et pls gl Slods] Cums s Vo oS3 53l el 1)) (S
A Sl 3 OLL s Slele (35,0 8 (s el Bl a5l L il a e
Vo oSt Ol eyl Coamd s 02 4 (S8 10 38 I s o 1T LIS e 5 3510 (S e
3l e oSl 5 iy sl Gl ltie
S s 5 pmge lagls 05,8 e (ol Jl a5l a5l 55 bl slaskne 51 LSS

3 S S8 Gl b b 4 el plie pl 4 a5 b oS ol Ol s apa 5 dals el

AR LA



Ol Sod g (A g LS,

S g g Bl wing Ao g 3l 53 b s sl b i)l a5 Osds Sigosba 55
aalsl s Lad;q"}m_gl.n».ub:JSj\ okl Jb= 55 .Jﬁ@dgéjjTJyJ&LS@ﬁLLAJA| ol
Slestaul 39l o fol> u—l;iit" (sl: éu@}a)uxﬂi);)g}é.@ Sla as 5 )5 5 as,h
5 doled e daloue ol olie 3 b 51 edol VLl 45 LSl (g5leans glad e glsl
e g s s 1AL Sl Sl Sl Gl sl L @l sladi
l_}'u:h_i\) J:Jj\u.:;u.:u) WU)AK%JAPL)M (\O)&:A-\N‘ ol &)‘ﬁ&ﬂ}géubb
w;@ouuﬁmdsMJébqu/vaqb‘dﬁ)u)bo.&&@ﬁjéudﬁﬁd\f(u&
NI e 2 or ke Ll o Bl oid Opy L3 Sl alS S 568 Jle3 b s es sy
S5l $ SIS s e Jeol L s el wﬁb—@s\mﬁmﬁéﬁj@ﬂw
G133LS sy (gosls e Sl il o o g e 5l VL e L G0 5 50l ang
Sl oy o Sle 5l s Jle 5s 58 el o il S0l AVl glaan s 2als sl
dogr L 30l 55 0T dal VL e slaes; 3 Wge glaslS s 1531 3 b
52 el bt b s ol Bl 5 psame il AL e AlS dig b gt s e S S

S5 o
DB Rl e s e Cad Dby U o s e 0 S0l dg Sleess
U s e 5 S0 G 0355 Sales I Sl pl Olal s oS s
e Sad ML Ol ass s pde Lol WYs o lalasl oS sk a5
i S Slagly ol opl pogdle il es S 1S Ol 5 slaau s 5 s Cwddys 051555505
YL Cad b Olojan dlis ol a8 5520 o Bl a8 kiS55l Jals 4 a0l
UGS S lals Vil a8 558 o e s 30l VL 5l ol e Kl s

WS 5 sl a5 Rl L TG s e e sl s 358 Oles kel Bl on g

YY1


http://fa.wikipedia.org/wiki/%D8%A7%D8%AD%D8%AA%D9%85%D8%A7%D9%84%D8%A7%D8%AA

1YA0 (1) 0 koud (F) B S lgtentd 4> Lidgse & puld

Sl diw 555 S5 Ol Sl aSol 51 8 LaslS st b e SRals S e Sl
@l VB0« Sl Kale YF B YY w5 (el shile il slaandds [2s 5 BB 4 e
ol sl s @ 55 ls 3l & sme slbels ST nl il e G| dzes iz

g el 3l apa e ki S Ll (OIS WS s 1 0T b s n b sl 55

&l

1.Bellman, R. 1957. Dynamic programming .Princeton University Press, Princeton,
New Jersey, USA,Pp 137.

2.Bellows, D.S., Ott, S.L., and Bellows, R.A. 2002. Cost of reproductive diseases
and conditions in cattle. The Prof. Anim. Sci. 18: 26-32.

3.Cardoso,V.L, Nogueira, J.R., and Van Arendonk, JA.M. 1999. Optimal
replacement and insemination policies for Holstein cattle in the southeastern
region of brazil: The effect of selling animals for production. J. Dairy Sci. 82:
1449-1458.

4.Dekkers, J.C.M.2003. Design and Economics of animal breeding strategies.
Notes for courses.lowa State University.Chapter2.Page4.

5.De Varies A. 2006. Ranking dairy cows for future profitability and culling
decisions. Proceeding of 3" Floridaand Georgia Dairy Road Show.

6.Eicker, S.\W., and Fetrow, J. 2003. New tools for deciding when to replace used
dairy cows.Pages 33-46 in Proceedings Kentucky Dairy Conference, Cave
City,KY.University of Kentucky,Lexington.

7.Hadley, G.L., Wolf, C.A.,and Harsh, S.B. 2006. Dairy cattle culling patterns,
explanations, and implications. J. Dairy Sci. 89:2286-2296.

8.Heikkila A.M.2008. Optimal replacement policy and economic value of dairy
cows with diverse health status and production capacity. J. Dairy Sci. 91:2342—
2352.

9.Kahi, A.K., and Nitter, G.2004. Developing breeding schemes for pasture based
dairy production systems in Kenya |. Derivation of economic values using
profit functions, Livest. Prod Sci. 88: 161-177.

10.Kalantari, A.S.Y., Mehrabani-Yeganeh, H., Moradi, M., Sanders, A.H., and
Devries, A. 2010. Determining the optimum replacement policy for Holstein
dairy herds in Iran. J. Dairy Sci. 80:477-487. (In Persian)

11.Meadows, C., Rajala-Schultz, P.J., and Frazer, G.S. 2005. A Spreadsheet-
based model demonstrating the no uniform economic effects of varying
reproductive performance in Ohio dairy herds. J. Dairy Sci. 88: 1244-1254.

12.Miranda M.J., and Fackler P.L. 2002. Applied computational economics
finance. MIT Press, Cambridge.MA:MIT Press.ISBN 0-262-13420-9.

yvYy



Ol Sod g (A g LS,

13.Stewart,H.M, Burnside,E.B., Wilton, J.W., and Pfeiffer, W.C. 1977. A dynamic
programming approach to culling decisions in commercial dairy herds.J. Dairy
Sci.60:602-617.

14 Plaizier, J.C.B., King, G.J., Dekkers, J.C.M.,and Lissemore, K. 1997.
Estimation of economic values of indices for reproductive performance in dairy
herds using computer simulation. J. Dairy Sci. 80: 2775-2783.

15.Rajala-Schultz P.J. 2000. Optimizing replacement decisions for Finnish dairy
herds. Acta Vet. Scand. 41:185-198.

16.Rogers, G.W., Van Arendonk, J.A.M., and Mcdaniel, B.T.1988. Influence of
production and prices on optimum culling rates and annualized net revenue. J.
Dairy Sci. 71: 3453-3462.

17.Van Arendonk, J.A.M.1985. A model to estimate the performance revenus and
costs of dairy cows under different production and price situations. Agri. Syst.
16:157-189.

18.Vargas, B., Herrero, M., and Van Arendonk, J. 2001. Interactions between
optimal replacement policies and feeding strategies in dairy herds. Livest. Prod.
Sci. 69:17-31.

19.Weigel, K.A., Palmer, R.W., and Caraviello, D.Z. 2003. Investigation of factors
affecting voluntary and involuntary culling in expanding dairy herds in
Wisconsin using survival analysis. J. Dairy Sci. 86:1482-1486.

YYA



i

Gargan University of Agricultural
Sclances and Natural Resources

J. of Ruminant Research, Vol. 4(1), 2016
http://ejrr.gau.ac.ir

Determining the most appropriate age of replacement for dairy cows in
Ardabil Province using Stochastic dynamic programming.

“R. SeyedSharifi', S. Nourmohammadi?®, N. Hedayat Evarigh'
and S. Savar Sofla®
!Assistant Prof., and ?M.Sc. student, Dept. of Animal Sciences, Faculty of Agriculture,
University of Mohagheghe Ardabili, *Animal Science Research Institute of Iran, Agricultural
Research, Education and Extension Organization (AREEO), Karaj, Iran
Received: 02/28/2016; Accepted: 06/11/2016

Abstract

Background and goal: the objective of this study is to determine the most
appropriate time to replacing dairy cows using dynamic programming model in the
state of uncertainty of production system. One of the most important management
decisions affecting the livestock profitability is timely replacement of dairy cow
with young heifers. The base for deciding to replace a dairy cow, which produces
several lactation in herd, with a heifer, which have recently passed its first calving
and started lactation, is comparing the current value of these two choices. If the
expected present value of dairy cow in cattle is less than a heifer we decide to
replace. Otherwise, the dairy cow remains in the cattle at least another term to be
decided at the beginning of the next period. In probabilistic dynamic programming
the direction is in a side which could eventually involve the uncertainties of the
analysis in the decision-making process effectively.

Materials and methods:using system analysis method, the economic system of
cow herd is decomposed to income and expenses components and each of these
components were also divided into sub-sections. Then by using mathematical
models and MATLAB programming language, the simulation of a bio-economic
model was done. The income component including income from selling milk,
selling surplus heifers, bull calves and costs including nutrition, management and
fixed costs. Management costs also include health care, human resources and
reproduction costs which used as input parameters. In order to optimal decision to
maintenance or replacement of dairy cows, the probabilistic dynamic programming

“Corresponding author: reza_seyedsharifi@yahoo.com
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method was used. The objective tunction Is to maximize net present value In a
planning horizon of 10 lactation period. The dairy cow was defined through state
variables including lactation period, milk production capacity and different kinds
of delay in pregnancy. At each stage, the dairy cows were classified using
condition variables including production power in three levels (low, medium and
full production) and reproductive performance in 4 levels with a calving interval of
410, 450, 490 and 530 days.

Results: the results showed that for a dairy cow for delays of 40, 80 and 120 days
in pregnancy compared with ideal situation of 410 days, economic losses were
3549666.4, 6020255.8 and 10382976.3 Rials respectively. The model results in
uncertainty state of production system showed that maintenance of high producing
dairy cows until the eighth pregnancy is economic and maintenance of low and
average producing dairy cows is not recommended. Optimal life determined by
dynamic programming using Markov simulation was 4.75 years and replacement
rate was 21%.

Conclusion:in many farms, the annual replacement rate is measured and the
percentage of removed cows is determined. If a prospective study is needed to
improve removing decisions which can lead to different remove decisions by
manufacturers in which to determining optimal time of cow removal we should
calculate multiple biological and economic variables at same time. By applying
optimal replacement strategy of livestock in addition to achieving more profits we
can offer more suitable management patterns to livestock unit managers in order to
better deciding which lead to increase productivity in production units.

Keywords: Dairy cow, Bio-economic model, ReplacementRate,Culling, Dynamic
programming
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