slogiag)y
ol eole TG YY Clorin V- JL IF 0,0 VY sl /gols psle (clo g3y ] oty (ool alin

| Animal Science " Research - |

DOI: 10.22034/AS.2021.39086.1563
a5 dileles (5 5leu dings 0 1S3 95 b Sy LA 9IS AlS ju 0 g g S disedins (o 3

Tl Al o' g8 B Jlan 9" Ba) el Culan Ciand s pael Bigus M7 G pissan L,

WAVAN iy sl WA E dls 5t
o) Gie oSl als oo o5 S LS

sl Gime o83 gk e 5 (53,5LES 0aSils als ple o5 S ) ol l8 ant el zils”
LSL:.:J)‘ &bu al_<,:;\> LSA\J C}i& o_gj§ )Libtml v

Email: Reza_seyedsharifi@yahoo.com: «5\s J s *

oaisa
Ol 550 S (Bilse G Sage O (S el A€ IS 0 s (5l SiSlaa (g ud de e S Lol Liaa s dladllas die
oM Jroand 55 3T 053 ol oS g o B3 AR s LYo 0 Lagl€ ol C33a l3ne 5 Laslias uls 535 o s
Bl g 50 (508 paaad 5 ()l duge Bl Ho A Gldl g (5l SNa 34883 Gl i ol Gl w8
slaolaslE 5l sad 5557 pan als slasals 3 sliie coas 1O GROY sl e B Lo ot slaslE 5ol b
o0 418L da 8 (golalBl ey Jao SO ) suliiead b Gupes w0 S suliial VYAV BAYAE sladle G Juo ) Sais
Slasaiad igeas ol Hlutud tup sbowbin @il @ln Gline Lulyd ju &K cuas s Dairy vip [0 5
o sl gl b gty (o K LS MATLAB )38 a5 50 COMpecon ;) aaas 5l soliiul b dugs
RS (o u YY) 55226 olose & sobial a5 Jla 0l b sl (ol 380 wam 5o £Y/A 4 Y/ Sl dlidls sda £ 53
Casaal 4S 0,8 bl o)) 5 e 1) ey wam 50 YA/Y 4V 0/YY ) dings laranas s b @lhal b sl 55 0
GSibe GRAS ol Sgos s Wik e Jead oo Shee 4 oladR o il £o3 Gl gl
Oxiaad ad a SGLSATO 5T Glhae 4 a3 4wl ge (slalS Gl o 5, aad 5 Gl 8l o oS a0 sa slads,
Jeolsd sl sl 55 phas 58 5o dag praad (s b e RS Jla (3550 il dhald (Rl L oS ols (Lis b
Ak Juals Jla /AT Gl a0 sl sl ladiuia sl A dug see bagie a g Gl Gl Al
Ol (e 5 Su3Ssla sladisia 5 als Bla 750 (I8l b dug slaciabin glhal dia e 1 ol 5 a8 daaid
1o 4l Gl 33l sladina Wl o Lol 0ol sloal 5 (il wols (il Jla 0ol b g ol e SIsa saiia

338 oo (55158 anly (55T 9 e (3] 4 sade g (e 3 SYL e b Bda rigen S laa
L;JL@SB‘ C,u.uf_) J.AA t‘l_sl:\.“.u.n 3 gy :6_):;4.:& \slg‘t:;x 6_}1_) ‘LAU‘).\ ‘SA:L‘S LSLA Dj‘j
bl o3l 580 cad 5 sass JBiawe (gaul,d doais

c@hs&&@ﬁc@ﬂdﬁg}‘éﬂjﬁﬁgudﬁm C)Lﬁ*&.ﬁ.@] ‘)S‘ l:\:hé ‘).A.u“)_t.u L GJJ)Q:A‘A m‘)d



Ve Jlo /¥ o)less ¥V Al / ol pole (gla yingly oy s

ilie (S350 L) obal Bia (ol
Sk Vb s il 55 050 Oy dads & solsa) Baa
@ ot s S e e Sl (Jle S L Gus
el Sgolatsl wal jiag biasaa K5 o) weays
Syse laldia € el (ol 4 gHlaa) Baa
o9 ol Slasls JLES g LA ciad i oK ju 483 S
csolan o fie a8 SIS Lo 4 okl s e
A 88 ge 1 Ol auy 5 Sue (38 slace]
caal i golaifl abls e La Cida JS 51 5T w4
5 JS)al ola Slaels sal) 51 Baa o6 ol 1)
B 4 il 5 LS olaal Bia (VoY llSen
OBosoy maiue 3 GG 5 age (e pranad gu
O A (55500 pm w8 L8 S wdl o b B8
B goslosm Sl 0 da s b (V44T Sulla) s
Sime ol sobal Gia Al b adice Ll
clolaialis bl agan o olal Bia
GLaslE Lo Pl oIS 5 La0lSs Ssbe
L oS ool sad (3518 YL ool ook Jla
Olose Olsee s 5 sl0is slageald s
YAV el sy 5 olan) ols (RalST, Lacsia g i ol
Ol sl (Sok illy okl Bia (sl pvaas
sSlee o page USE 5 s sedslS slads
Sl Gl mas aread ol A8 golasl
S Jelse nsiage O (S Olsie 4 Baa slays
e 5 dola)asd oo GALE g slosm )
ala slaxd 5 s ada 5B W, 31 el (Y41
it sla el 5l 5 Qi cle oud Bia sla
o)l oo Sl A (polh cuaal Sl aBia (e s

(VAT GllSan 5 3508
Gl g st sl S Dairy Vip o1l a5
idns Jols 51380 a5 ol (Y- = a9l JuuST
el 51 5o € (o) Bia) (B3l sl
Golia) Bia 5 il (gl Gl 5 G slagsS
S soliiid U oS a8 o Slae (a0 g 0 paddie

a3l soslasm (oo s uiSils slaculin oo
wile Blws (YA Slehal sumd)aias o 15 550
paie glaciulis w5 ShHsa cad glaglu g
o disa Gl Ol oo s S8 a3l cules (61
oo YU S5 b Jelite ) (S 4 soleais) Llad )
>0 Oll 58 o I8 (i 50 Sais ool s S
Ok 2l S Sl (555 2 IS 4,a5 das 5l Jalse
OIS diags S oo pos OB 5 lie sy £
ol 33115 4 (55 5T Bia 5 03 la (sla culi
Las,laslS pasu g pae sl Yo 51 aly salsa
Cdd 5 sad aasd 53 G35 358 5 oL G Ol e
s S ool sad gl Lol s 5 o g la

(YN OlSan 5 (8 san)
saiSla b Bla gl aal g e sS85 Sy (B
olule 5 adlie ol g WS L8 a8 S
suSla b sl ool (gl sanl Lo HUEBI 8,4
Baa s siage IS denlie ) S0 Olea S L Glss
S S ol € s (g5l iSlaa (55 5 opelu aal 5 S
5 sk oS e 50 sg Gl s S Bl
Baa SEHVAAM LK 5 ul8 ) cnl Bia lae
3 P b Sag) gl ba adls dug S03Sls
lige (RIS 4B (55 5l0 g wipd Bia diags ac e
S Lo eyl Lada gl g Ole) Cmaad s4e)Y
Sl golealBl 5 (3 5) o saile iy Gleen (38 S
laael o Lulal s Wb 8ia praaad (Voo f Gy 99)
alo 58 daua wal H8 geun] gead w iy
Lle (g5t o gus adl Gils B o (g 0 80k
Loals dugs 5 cuwps Bia 0 aread 0 o el
o9 eala 58 sl (Sl ol (SeS GB) ) wawlis
ol sanl (il Gboa SeS GBy,l Lo«
e oida 4 Slga ol so il e s 0 i Sl
asn 0 L Kl wal il Jla gle) su ), (i)
BYo (Yero hKaa 5 Jlas s K)aas oo alaial
L) eolsal Bia s 5o Jold (K b 4 Bia



ya

Mg lolo (gilo e 3,509y b (6ed SlaglS Al )3 d5u (13,5 Al (o) 2

_)‘ [ —1 6_)\5—“&49(5LAAJ|J ujm:)‘ L;_\:s.l\,: 6‘.&

_)‘ ‘;C_‘ < L;‘ sy L;LA‘& A m“)é u:‘-‘%‘*-“ A:mﬁ aal

sl s, 5o il Jlodal 5 gobal i la
350158 Ol 5 uy Alide slaske 5 auad BB
(ool wolictan 5y s B Lo 4B I ledbl .k
i 8 Gupe S AR o 5 9550 slaaaly
Sy Jie S oo e ale Ml 5 (S sla
Ol il a3 Dalry Vip 51580 a5 5o galal
585 8 S o 5l i (yLa Uk 5 b alo 153 a0
IR oo sose b 5 Ca Cose a1, A8
GaeS Bags Bl sl oSpe—al L a9 o
3 (2l sladiu3a)dis ) cs Bl oia 58 duda Gu S
(GoSpra—ai aaa 5o (Sl 50238 sl @
o oIS GBH) Gl e b oS (gosb 4 ai b e
995 slaals S palla (55, ol 5l &S
olia ] Bia e crs 4 0 300ls slad il
sse UL 5u o LA Gia (glae 35S o alai
AeS 0 Gl Loyl b Wl S Guse 5 (o
saliinl b a5 0k Gaaad G 59 pUSHLS VA )
L& baie (5515 L 5wl Gl las, S, )l
5Sibe .28 S I8 (s au e (WOO'S)a3ls
g o po— B sl solsod 5u 555 V00 o il s
£ oSl ad (IS Jous Sose G Al
sLaEolS Bk W ge o€ SIS 50 5855, V) Al
YV 5 84/Y S 8 & (s dose sladS Gl
Dairy VIP 1580 a5 (258 Gy sl w08 a0
A 50 Wl e ol O Guy sl VE a i als S

sl

5 ey 9Slee Bl o) (goludnd
e 5o LS araad Jlael 51 a1 S (oliassl
08 B g5l dand o oo LIS als s, LEA) B3
Sy OB wlpe el usd il 4 o Slee oS
aSlae g laciass 4 Lo gy leMbl o o «S golass!
A AlA s slaske 5o (g lial Bia A wule 4K
ol 1ad) 3sdie dlas 5 3l (Sawl £
oI psle 5o b 6320 weline w5l Gxinea (YA
ol als o 3la 4 g se Jilase a0 oo Sl
O O prana (i SSils cdla yo 58 Ko dagy anlas
SV Ss 58 5l (s Gl o9 ol ol s o Bl e
ol Jla (350 Su g wose (2ld cars
e sy Gl 5 swinS el 5 sl o0 daslae
ol Yl 3501 by 5o 1) paaal (s i s 50 Ol
320 Wby Jue oty oS00 SLATN sud s
sl Ho uSla dup ole araad ¢l L
5 S, G 9 (Vo) Gusss ol sad &) (g ud
OLKaa 5 swaylS (Y02 A) LWIKia 5 (VAA0) ), Kaa
23 Ll 5 Sl sl ole dug (VA44)
eYlaal 5 e dasel Hu dlas b g0 slayl&
e 50 ol Lol suS B8 olale Liia
oLl sy Jaa S5 3l suliial b (Y+VA) ilgdn!
Cag Seoli s 4 Dairy Vip 15l a5 o
a3 ol ) s ol @dlany sl uiSils
5 6ole dup bl Ho bl ssn 5le iSlua
ot Lol (oS b da s a0 (S pranal
sl 0 ULES eiad b ail g ollasls B el € o
Sl 3l 1 0a slagg ol Gl wol s Jalse ol

RUYY-N)
e ala sla sols ) Gadas ool sula Ghigy g Wlge
O 4S Juu,) g2 e g5lu g8 Hlea b g y)
solil il u g sad s,5T0,8 VAV B AYAE sla o

YA K ;,SJl Y 5;‘3_;3 L):“ BY) «< kﬂl‘_&‘dg ..\id‘)i

a..\‘.\‘.l]dl..\.‘fbgo(5J|JJ:tJJJSJa|SJCM“}SJAL.uJS



Ve Jlo /¥ o)loss ¥V Al / o> pole gla yimngly oy s

Sol ey Y

Table 1-Average milk production of non-pregnant cows for each lactation period

Average herds

305-day yield

Peak yield

Lactl

Lact2
Lact3

41.5

49.9
50.6
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Table 2- Economic and biological used Parameters in the base scenario

Variable Amount Symbol
Birth weight (Kg) 36.6 BW
Mature live weight(Kg) 600 LW
Preweaning daily gain(g) 750 DG
Postweaning daily gain 695 PDG
(9
Preweaning survival 95 SR
rate(Percent)
oPostweaning Survival 98 PSR
rate(Percent)
Survival rate to 24 hours 98 S24
of birth(Percent)
Age at first calving(days) 1016 AFC
Milk price per Kg milk 21000 Pm
(Rial)
7100 Psit
Natural pasture silage
cost per Kg DM(Rial)
Concentrate cost per Kg 13000 Peonc
DM(Rial)
Price per Kg LW(Rial) 100000 Piw
Price per head heifer 125000 -
replacement(1000 Rial)
25000 -
Price per head heifer
newborn(1000 Rial)
productive lifetime(days) 1460 PLT
Milk yield per cow per 10988 MY
year(kg)
Fat yield per cow per 351.5 FY
year(kg)
Amount of DM 20 Sil
consumed from silage
per cow per day(Kg)
Amount of DM 75 Conc
consumed from
concentrates per cow per
day(Kg)
Interest rate (%) 20 B
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Table 3-Biological Consequences of optimal and non-optimal culling decision policy

Biological Variables Non optimal scenario* optimal scenario** Different
Overall cull rate(%) 30.11 43.8 13.69
Involuntary cull rate(%) 18.30 16 -2.3
Voluntary cull rate(%) 13.65 28 14.35
Pregnancy rate(%) 15.31 18.2 2.89
Conception rate(%) 33.9 37 3.1
21 Day service rate(%) 47.6 49.3 1.7
Days to conception(day) 139 132 -7
Open days(day) 167 161 -6
Calving interval(month) 13.6 13.3 -0.3
Days in milk(day) 235 215 -20
Annual milk yield(kg/cow) 12548 13483 935
Daily milk yield(kg/milking cow) 41.2 44.2 3

* The basis for culling of non-pregnant cows, reach the daily production to less than 18 kg.
** The basis for culling of non-pregnant cows, minimizing the opportunity cost (negative retention payoff).
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Table 4- Economical Consequences of optimal and non-optimal culling decision policy

Economical Variables Non optimal scenario* optimal scenario** Different

Milk sales(1000 Rial/cow/year) 205821 283150 77329
Cow sales(1000 Rial/cow/year) 2046 27300 6834
Calf sales(1000 Rial/cow/year) 24988 27860 2871
Total revenue(1000 Rial/cow/year) 251276 338310 87034
Feed cost(1000 Rial/cow/year) 127319 179410 52091
Breeding supply cost(1000 Rial/cow/year) 6840 7140 300

Heifer cost(1000 Rial/cow/year) 41688 55230 13542
Other cost***(1000 Rial/cow/year) 35833 39900 4067
Total cost(1000 Rial/cow/year) 21680 281680 70000
Total profit(1000 Rial/cow/year) 39596 56630 17034
Annual rate of return(%) 21.1 14

* The basis for culling of non-pregnant cows, reach the daily production to less than 18 kg.
** The basis for culling of non-pregnant cows, minimizing the opportunity cost (negative retention pay off).
*** QOther cost includ of labor cost, energy cost, veterinary cost, repair cost and depreciation.
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Table 5-List the cost of delay in conception (Rial)

Variable

40-days delay

80-days delay 120-days delay

Price of veterinary hormones

Price of sperm

The cost of delay in calving

The resultant loss of milk production
Total losses for the delay period

326250
221000
547945.2
6371400
7466595.2

539250
663000
1095890.4
11020800
13318940.4

752250
1170000
1643835.6
18683700
22249785.6
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Table 6-Expected net present value at any period of lactation according to production capacity of dairy
cows(Rial)

Net Present Value

Lac Low production Medium production High production
A B c D A B c D A B c D

1 1250261782.4 1244090382.4 1239240982.4 1231578082.4 1467566111.6 1461394711.6 1456545311.6 1448882411.6 1657646480.5 1651475080.5 1646625680.5 1638962780.5
R R R R K K K K K K K K

2 1260495624.4 1254324224.4 12494748244 1241811924.4 1468931681.8 1462760281.8 1457910881.8 1450247981.8 1648652050.7 1642480650.7 1637631250.7 1629968350.7
R R R R K K K K K K K K

3 12671339304 1260962530.4 1256113130.4 1248450230.4 1453569648.3 1447398248.3 1442548848.3 1434885948.3 1618798440.2 1612627040.2 1607777640.2 1600114740.2
R R R R K K K K K K K K

4 1270176700.4 1264005300.4 1259155900.4 1251493000.4 1426998439.2 1420827039.2 1415977639.2 1408314739.2 1573962515.0 1567791115.0 1562941715.0 1555278815.0
R R R R K K K K K K K K

5 1269623934.4 1263452534.4 1258603134.4 1250940234.4 1393419768.2 1387248368.2 1382398968.2 1374736068.2 1518757986.3 1512586586.3 1507737186.3 1500074286.3
R R R R K K K K K K K K

6 1265475632.4 1259304232.4 1254454832.4 1246791932.4 1356879932.2 1350708532.2 1345859132.2 1338196232.2 14577047117 1451533311.7 1446683911.7 1439021011.7
R R R R K K K K K K K K

7 1257731794.4 1251560394.4 1246710994.4 1239048094.4 1323184726.4 1317013326.4 1312163926.4 1304501026.4 1397152808.5 1390981408.5 1386132008.5 1378469108.5
R R R R K K K K K K K K

8 1246392420.4 1240221020.4 1235371620.4 1227708720.4 1298488044.4 1292316644.4 1287467244.4 1279804344.4 1343881828.4 1337710428.4 1332861028.4 1325198128.4
R R R R R R R R K K K K

9 1231457510.4 1225286110.4 1220436710.4 1212773810.4 1277467334.4 1271295934.4 1266446534.4 1258783634.4 1305401870.4 1299230470.4 1294381070.4 1286718170.4
R R R R R R R R R R R R

10 1212927064.4 1206755664.4 1201906264.4 1194243364.4 1251452824.4 1245281424.4 1240432024.4 1232769124.4 1274843464.4 1268672064.4 1263822664.4 1256159764.4
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
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Table 7-Future value changes at any period of lactation according to production capacity of dairy cows(Rial)

Future Value

Lac Low production Medium production High production
A B C D A B C D A B C D
1 1500314138 1492908458 1487089178 1477893698 1761079333 1753673653 1747854373 1738658893 1989175776 1981770096 1975950816 1966755336
R R R R K K K K K K K K
2 1512594748 1505189068 1499369788 1490174308 1762718017 1755312337 1749493057 1740297577 1978382460 1970976780 1965157500 1955962020
R R R R K K K K K K K K
3 1520560716 1513155036 1507335756 1498140276 1744283577 1736877897 1731058617 1721863137 1942558128 193515448 1929333168 1920137688
R R R R K K K K K K K
4 1524212040 1516806360 1510987080 1501791600 1712398126 1704992446 1699173166 1689977686 1888755018 1881349338 1875530058 1866334578
R R R R K K K K K K K K
5 1523548720 1516143040 1510323760 1501128280 1672103722 1664698041 1658878761 1649683281 1822509583 1815103903 1809284623 1800089143
R R R R K K K K K K K K
6 1518570748 1510195198 1505345798 1496150318 1628255918 1620850238 1615030958 1605835478 1749245653 1741839973 1736020693 1726825213
R R R R K K K K K K K K
7 1509278152 1501872472 1496053192 1486857712 1587821671 1580415991 1574596711 1565401231 1676583369 1669177689 1663358409 1654162929
R R R R K K K K K K K K
8 1495670904 1488265224 1482445944 1473250464 1558185652 1550779972 1544960692 1535561070 1612658193 1605252513 1599433233 1590237753
R R R R R R R R K K K K
9 1477749012 1470343332 146452405 1455328572 1532960800 1525555120 1519735840 1510540360 1566482244 1559076564 1553257284 1544061804
R R R R R R R R R R R R
10 1455512476 1448106796 1442287516 1433092036 1501743388 1494337708 1488518428 1479322948 1529812156 1522406474 1516587196 1507391716
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
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Table 8-Annual profit of each period of lactation according to production capacity of dairy cows(Rial)

Annual profit

Lac Low production Medium production High production
A B C C A B C D A B C D

1 250052356.4 248818076.4 247848196.4 246315616.4 293513222.2 292278942.2 291309062.2 289776482.2 331529296 330295016 329325136 327792556
2 252099124.8 250864844.8 249894964.8 248362384.8 293786336.2 292552056.2 291582176.2 290049596.2 329730410 328496130 327526250 325993670
3 253426786 252192506 251222626 249690046 290713929.6 289479649.6 288509769.6 286977189.6 323759688 322525408 321555528 320022948
4 254035340 252801060 251831180 250298600 285399687.8 284165407.8 283195527.8 281662947.8 314792503 313558223 312588343 311055763
5 253924786.8 252690506.8 251720626.8 250188046.8 278683953.6 277449673.6 276479793.6 274947213.6 303751597.2 302517317.2 301547437.2 300014857.2
6 253095126.4 250890966.4 250890966.4 249358386.4 271375986.4 270141706.4 269171826.4 267639246.4 291540942.2 290306662.2 289336782.2 287804202.2
7 251546358.8 250312078.8 249342198.8 247809618.8 264636945.2 263402665.2 262432785.2 260900205.2 279430561.6 278196281.6 277226401.6 275693821.6
8 249278484 248044204 247074324 245541744 259697608.8 258463328.8 257493448.8 255756726.8 268776365.6 267542085.6 266572205.6 265039625.6
9 246291502 245057222 244087342 242554762 255493466.8 254259186.8 253289306.8 251756726.8 261080374 259846094 258876214 257343634
10 242585412.8 241351132.8 240381252.8 238848672.8 250290564.8 249056284.8 248086404.8 246553824.8 254968692.8 253734410.8 252764532.8 251231952.8

A: the ideal condition of pregnancy, B: 40-days delay in pregnancy, C: 80-days delay in pregnancy, D: 120 days delay in pregnancy
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Introduction:To maximize the profitability of livestock industry decisions are based on individual
animal yield and other factors such as overall health of animal as well as production and reproduction
performance. To increase the revenue changes in replacement policies and breeding are essential
(Nasr Esfahani 2018). Accordingly, in Iran issues such as feed price fluctuations and lack of coherent
policies increase the economic risk of the dairy cow industry. To better make a decision on
elimination or replacement of a cow, the producer shall compare the expected benefits of both keeping
or replacing an individual animal. The most important objective of a livestock unit is to maximize the
profit of the herd; one of the issues affecting this profit is the criteria and level of elimination (Rogers
et al,1988). If elimination and replacement is not optimal, namely the cows are eliminated sooner or
later than the optimal time, the profitability of the herd will decreases. For determining the optimal
elimination time point several biological and economic variables shall be concurrently taken into
consideration (De Vries,2006). The elimination decision must be based on predicted future incomes
of the cow. Generally, keeping an animal in the herd for a longer time leads to more profit. The proper
decision of optimal and reasonable elimination is made by comparing the present value of future
liquidity flow (income and expenses) of the current livestock in the herd with the present value of the
future liquidity flow of heifer as its replacement. Ultimately livestock with most current value will
occupy the position (Groenendall et al. 2005). The application of dynamic programming in the animal
sciences mostly is about animal replacement issues. The optimal policy at each stage represents best
decision from that stage till the final stage. In this method, an expected value will be calculated for
each of the situations that will happened. Furterhmore, the decision maker selects the best decision
based on the calculated expected value and upcoming situations. For optimal replacement decision
making in dairy herds, several dynamic programming models have been proposed by De Vries et al.
(2006) and Van Arendonk et al. (1985). Cardoso et al. (1999) reported optimizing replacement and
insemination policies in dairy cows by calculating income, costs and monthly probability of
elimination.

Material and methods: In this study, we estimated the biological parameters of the herd, including
risk of forced elimination and the possibility of pregnancy in different lactation periods and different
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months after calving based on the data collected from industrial dairy farms (Ardabil city, Iran)
between 2015 and 2018. Also, financial data of the herd was also obtained in the form of an economic
questionnaire from the studied units and was developed by importing biological parameters and
financial data into a bio economic model in Dairy Vip software. This software simulates the livestock
over time and calculates the performance of herd based on optimal and non-optimal modes. The basis
for optimal elimination decision is to minimize the cost of missed opportunity (cost of rejecting the
best alternative when deciding). So that by negating the value of keeping livestock (obtained from
the difference between the net present value of existing livestock and alternative heifers), optional
removal will be done. The criteria of optional elimination in the studied herds were determined to
reach the milk production of non-pregnant cows to less than 18 kg/day. Milk production was
evaluated using daily milk production records and also fitting the incomplete gamma curve (Wood).
The 21-day mean insemination rate and success insemination rate of cow were 49.3% and 37%,
respectively. By default, in Dairy Vip software, a livestock can be in the herd for 24 months maximum
after calving. The risk of abortion from the second to the eighth month was 6.24, 4.16, 2.08, 1.11,
0.45, 0.19, and 0.19%, respectively. Dynamic programming model was developed to determine the
optimal replacement policy. The objective function in this study was to maximize the present value
of net income from current cows and alternative heifers. In order to estimate the expected statistics
under optimal policy, Markov chain simulation was used.

Results and discussion: With the implementation of optimal policies, the annual elimination rate
increased from 30.11% to 43.80%. However, the forced elimination rate slightly decreased (2.3%).
The optimal removal rate can vary depending on the economic and biological conditions in the herd.
With the implementation of optimal policies, pregnancy rate increased from 15.31% to 18.20% and
increased by 2.89%. Correspondingly, it can be concluded that the economic importance of increasing
the pregnancy rate is more urgent in herds with weaker reproductive performance. Also, success rate
of insemination dropped from 33.9% in non-optimal mode to 37%, indicating higher likelihood of
livestock pregnancy in different months. The 21-day insemination rate increased from 47.6% to
49.3%, indicating appropriate cow inoculation. milk production in dairy cows could be increased by
reducing the pregnancy days. In this study pregnancy days decreased from 139 to 132 days by optimal
policies leading to significantly higher milk production. Furthermore, open days (the interval from
calving to the next gestation period) decreased from 167 to 161 days reducing the pregnancy days
and subsequently increasing the pregnancy rate. Also, reducing the calving distance from 13.6 to 13.3
(0.3 per month) resulted in higher annual milk production. Optimal policies compared with the non-
optimal policy resulted shorter lactation days thus significantly higher milk production (daily and
annual) and performance (Table 3). Daily milk performance increased from 41.4 to 44.2 equaling to
3 Liters more milk per cow (annually 935 kg more milk). According to our observations, annual milk
yield increased from 12,548 to 13,483 kg per cow via the implementation of optimal policies.
Moreover, reducing the average lactation days resulted in increase in the daily and annual production
of cows by 3 and, respectively.

Conclusion: The most important goal of a livestock unit is maximizing the profit of the herd. One of
the factors affecting profitability, is criteria and elimination rate. Implementing optimal policies is
associated with increased livestock elimination rates and replacement costs and also increased feed
costs. However, higher revenue from these policies can compensate the increased costs thus
increasing the net profit per cow. One of the basic criteria in estimating the expected present value is
to sort the cows in the herd based on future income and expenses, and according to these values, the
decision is made to keep or eliminate the cows. So, regardless of these values, cows may be eliminated
sooner or later than the optimal time, which reduces the profitability of the herd.

Key word: Annual Profit, Dairy cow, Dynamic Programming, Bio economic Model



