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Table 1. Average production of non-pregnant cows for each lactation period in dairy herds under study
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Table 2. Different health status of dairy cows
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Table 3. Economic and biological parameters of models

o Jdo (639)9 (s 9 sobatdl gl ol b =Y Jgao

o s bbb
Y5i5 (ps595) I5 s
22 (p5595) &b o s

VM (PS94S) 395 ¥+0 3 355
Yove (p595) 59 ¥+0 a2 M5
- (P55S) 39) Y0 (B9 Mo
Ve (ole) ]} crptans

A3 (2223) 565 e ) S8 sl 2

W (2003) 55 5 ) a sl &5
vo- (£55) 5 3 U &iligy g Ll
£20 (%) o5 e 31 d lig) 019 B
\AE () 3 p SIS S (9,8 Ceocd
AV (Jby) gle Sis 03l p)55LS S coid
Y. () 0y5luss’ K2 03ls 558 S coid
\LERERR (b)) ool 2 il 5 losS cad
Wheeeees (Jb) ool 2 iy 3ol audls coid
ARERRE (b)) (Bd> slagls 0355 059 p oS o o
Yy (Jby) Szs g Lga 5l STygs Suis- ole )5S Sy Cndd
Veoron s oIS ASY o TolS Ky cand
AR N Er

D.))?T ¥ Jsb 2 cd)L.o.l Gl C)” 9 wi C).: c<\5|)'9)
9 wlel Gls 75 @l pb Ay (WSle ol oud
D duoyd

A5 SU59em 3 Slas a,s—l,.g
P oan D90 balS Siden 0Sles oy Lol
20 Mg 5:Sle Slao 3 s woly O L 5 4l Ly

wb bl 4 Cond pois dolg 20 b g ab balys 3 o) liwl (cladlS S5olgm 3, Shes auogi ol =¥ Jois
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Table 5. Economic performance of the flocks of Ardebil province and the sensitivity analysis of economic variables
with +5 uuunit change compared to basic conditions based on one thousand rials per year per productive cow

s b 5y s e N i il Sl s Ok oLl (gla e
Al oo 4nd gyl Bl 25 i e A 059) YV (il £35S s 43 diljg) b Silko s ol clmal$ e g Ll Ko o)
) (7)< (p5545) ] IO
i T (k) de)! (Jl »
0 Y vy Y +0 Y

YAVAY- YAT\O- YAYYS - YAYYR- VA5~ YEVYY- YAY-Ae JRESEIRWS
YSAA- YSVE- Yo YARA- YADS - Yo- Y590- NECPCRENERR
YA+ o YYAS - YAYA- YYY YA-Y- YVAS - Yyar. AlosS gy sl
YYvas. TYVAY - YVYD- TYaov- TYSYR. [RW'S HVas. el gseme
VAGAY - VAAAA- VAAAA- AR - YoVY.. \Wyss. VAR - Sygs ajm
Y. V0. Yar. s YA Y- Y. By JaSe am
a¥AA- avav- OYYA- BAYY- oV - avav- a¥oY- i 0y 5 450
Yaa. T4 f.5e yay. vaa. vaa. Yaa. il 5 el s
FYAL- YA YA YA FYAL- FYAL FYAL- by plo
FYAMS - YVaa- TYSEY- YYa. TEYAY - FVETY- FYARS- laaly 3o g 900
Y- AAY- VYT YYA- FYEA- SMYY-- aay- Al g

db oo Aga g8 ol) S slilar g Sl ) Jby e slive p asal)s g bt zn ales ¥

5 Jby ol 0Y0% 4 b, e oF0Y. ) 4l b5
Jby e YYME 4 ) e YYAFY - Sl ety o ggecee
& Cowd o /Y g Y lieds cud a5 S,
Wip g (Byon JeSe dija Cuslaialy il al waw
58 Al g 5 Wlo Bl st gt (] 5 el
adls ol o &S ey JUy e AWYe 4 by e A0V
b aS 29 o0 blasiwl 1 .cwladl, yials aop ¥ oliseds
Wbl Sl dgw Ggr bl Bl £y gaoyd O il
(S Clodo cs)lon g2 (RYD 4 (b &SS90
A5l Bl 4y posone She (o b (terdy oSt
P bane plo b el (b g )ps sl el 393
O30l bl odiis juusi (hestiwd g cull edls (gdon
Jby Sl VAV wlle (el dgw sl Fp doyd O
ol cas o il 5 il b olojen il il
s G oS (559 Bl halS aday Gl dgu
VA ] E5 ehoyd B ialS g Gil33l 5l ol dgw p
S 5 Ll e G @l 4 4 b oy oy
sShas &8 Lals 3 izl gy LialsE] coolaidl Cusonl
ool 5898 ) g s Jteddy
WYL g 9 (5 U Sl (53] dpawlone

ox5 03,0 £ Jgae )3 ol ol o (g)llas] Jlo 3
Siyaebyp o Gan b (55,0 slael ol 5 plas™ o el
S5 )] dwlie b Ay preas md o0 L ) Ly
obz 9 P b Al ) Sl o8 sa] (Sad b
O e =T AP e
oBole sl awsly Jl gloj 3 1y (55} cn i & Sl

gho & Cond gilal Bl £y a0 Lyl L

YAVNG . 4y by i YAYeA- Sl b (ag)b el caly
9 w8l Gl aoyd [V i & aew)y by e
J5a YEVE 4 by e YEA0- j Sls g5 hg,8 ael )y
A YWAZ by e YVAY. Sl dlegS (A8 <L)
5o YYVAY & by e YYVAS. Sl sel)d ggeme 9 JU,
4 Cans Sl cpl 50 plS o &S Coi @ oS ol b,
I Shes ania wlash iall sep S al ew
ol & dey Jby 5l YAA 4 b, e VAR
JoSo diin g Canlal il doyd /o F lied cdls
i 255 < Jby Jl5e YV & Jby e YYY- Sl S)g
baizja ggome 9 Jby Jl3a OVAV. & Jb) l5» o¥aY-
2 S ey by e YIVADe 4 L) lia YYAYY.
5 dauib Lials woyn g VY ey cud g plaS
cb ol ol el mil e
Jbyolie AV 4 Jb, e A8 5l palls g g wile Bl
bocab Gilel gl w4 Cows duopddw oS S,
al o & Cons Sl Bl £y oy D SR
i YAYAFe & b, e YAY-Ae I s heyd ey
VEMe 4 by e VPO I (blisl 5 (5958 9 Jb)
Lo Sy g [ lieds e & ey by e
4 by Sl YA Sl dllosS (ogyb el g il tals
doyd /YD b maw & Cuns &S Sy JUy lie YA
e gt bl > wel)s ggeme gl I3l
YAAAY . & Uy e VAR - 5 SThes a5l ol
axja g bl il o lieds &5 sy JU) l5e


http://dx.doi.org/10.52547/rap.11.29.124
http://rap.sanru.ac.ir/article-1-1073-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-17 ]

[ DOI: 10.52547/rap.11.29.124 ]

MW Silwdigs o e ool b gy lagls alS golail g i Ol puas oy

Ao 3 ()l ps Bl jlad (8,5 L L plees 668
(R 0y9d 40 0l 6)9_"9“’ —c;lmﬁ Do o Ly
23y Jolol 53 agls oais] (g9l dgw a8 md o ol
@b 0)9> Job > g Cunl Wb dlgS (39,5 Jloey
Sl )50 el Jdoay (23 bL ) 9 Wb B
WIS o dgro (o5 05l9d (gdn (2Opd ) Al S
b 2 9 Sy ol yglage & S (e Sis)sba
Oglii A Jodo sl (2ol (govle (pSep (B3
olts 2oy Ve hsis &5 cov |y Jb 55l 9 ST o)
o)) gl 0Jgr e Al a8LSl b aS g ygbdy s o
e ol g o
IR T g A o8

U oili oyl 0w (Sloj alold) Al die jee bawgi
eSain 45 15 ols Lo $/RA a1l syl (sl (s
LBl g g Bl Bl ply 3 g Cunglie oS
YIVY (V) o) g odgise (sadlllon j> jlide (pl .ol
2 ol I3k klpd Gl 1 (86 ST pl dg Sl
203 5l (b A jes (ke ABloo Wy Sl S
o dlS oS 58S Sloj b g 039y 4Vl i3Sl 5 s
o e AULo (0l £ Slogoe (Bl s (9 ML
&5 ey plp g Ml dS digy bawgle (o wgSxe
Sl eon ol 2wl Bl 5 sl S
8 ol 8o Vel 4l g5l

S ole dus o8 st aios ol 5l Jeols gl
Jolge J lel Bl gl 5 WVlo b Al
& Ode Ngdiee Csuixe dlS (yglgw ) salS
i £ 4 20l gy Lyt JS allle Gis
P 55 Ol slas Bl Hials oy 0 wWae slapl
ol 4 gilal Bls F 5 ials 15U golasdl 5 Sles
oL (pimed lG D9 byrpe (03Kl duli b5 d5e
003 el dinte (o YL o b (608 55 Bl a0
Sgbie Ml slaly gpslogw (Il 4 e
i (PO dloye 5 )5 e i b ol gpgloge
Oy g5 sl (gyslogw JBlas wg oS cllge b oo
oS Cawl OT Sl )Al Og.l &S nmd o Gl B0y Jﬁbl
Pigd Bl 395 Gl

O gl 4 dag b ey olaidl s |,
o 5 Mg il o cunsg 3 palls s 55
09,5 sly 9 prlea (b 09 )3 Mg oS 095 sl
» 2 GEl e (3d 0)93 3 Mgy g lawgie
Jb ol cpoie (V) ohles o odgise lides
05,5 sly lteddss 5 gy Al slacansy p pallb
(O (Bed (50)9° O iAWy g bwgie o
oy Y b o 2550 oM 5 IS psd g e
g oo B e Blo Hlade (ph ad 5 pune) w3 al.\,;:
o) A bagls (3Kl culs Sge 4B aSulx]
1V caloads 3l lis gyl Ollllas 3 S ()gl dgu
Al Sloaewad (gilwdigy A dow (gilwoySlas aojY
bugie Slagls (S5 7 Joio @ 4297 b ionen
L e Ao (B
o2l (65919 9 (I 9] Ao

plo (oorie by syaely axas I oslinel (sl
B S Rl b Bl gl Wl e oS Sloj eaiS
2l 5)se Glule 5 xile sl piY WS (655 paouss
390 1) 5500 p1 S b b (3l b )l el o]
slroygd (b yd o Sy ol (gyglogu amd I8 dawslie
Sl &S canl oail jo ez gyl SO 0 A8 g b
ol 3 sl Jlo loj 3 pasidie Jlie SO Ll (055
LY Jos & dog b (51 (35)) & 0 odly lis g
b (Rl g G (BIEIL g (B3)nd (50)9> I
9 Mg ghaw ow e b S ) e e cnlple
boodial 3 dely> (598" (055 S o0 sl (23yed Al ye
Lolps o selyd o) a8 ol (55)) jlade o e jallb j55))
Mgz oo o5 Jlo 55l 512 oS 155 (sl b
55 s Opse WWARBOVAFY (s 0,50 oyl o
Osskee YOVIFEAYYR Joleo sojd Yo o0 £ b g
S Gy oalpl ety dalgs (8551w Jlo o Ly
Ogeleo AW AA00YFY S0 o5l doyd Ve oppe g5 b oS
s Jlo S Jby gsdbe VONYSAFRR 5 ol )
ol S

gty old Guihn dpw olsied eabl (5ysloge
Rl b (Rl A ol b g (o)l


http://dx.doi.org/10.52547/rap.11.29.124
http://rap.sanru.ac.ir/article-1-1073-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-17 ]

[ DOI: 10.52547/rap.11.29.124 ]

(Jby cigsen) oM 9 (sdgi aliseo slacamsg > (oylasl b b))l @l poss =5 Jouo

Table 6. Changes in the expected value in different production and health situations (Million Rials)
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Table 7. Changes the future value in different production and health situations (Million Rials)

(Jby Osee) oMo § s cilies slacundg > (ST (0))) ©lpesis =V g

Mg oS Ay bawgio My
oMo iz Yl
Al Bl C1 Al Bl C1 Al Bl C1
P 0992
\ V- AYA-200R VEYYWYYER V<A VFASYOR VWWEAYY - VAYK WYFEYOVISOK WYEYFYAO VYK AINAN ZNA RS VO¥AF -« FAY VK VOFEYYSVFAK
Y V-AVIVVOFER V- YOY-VAYER V-AYFYAYASR WWYEVAYYASK AYOFYYASOAK AYYIFDY . 2K VOYYYIYA. - K VOO -FFAYYIK VOFYOY-£Y K
Y V) OVYYOYYR V-AYYYYALFR V). YAOYOYR WWAVEFAYY VK AYYOVAYS - YK AYaYa - 020K VOF QY- VAOK VY - «£ROFFK VOYYVIAVANOK
¥ V) < AYAMOYR V- AFAYOYYAR VY- ¥FFOVYR VWYVAYYAAAK WWayaayyv-K WWYYYASVAK 1FAQVY - YYAK VFYYYOSVEAK ¥R YYA-QAK
[ V)< AVYOOYAR V- ASYSVALAR V) YYAYYOAR AWYAWWYAYYYK VY04 YAk WYYV YAFYK VFYAYOYAAYK V¥ VP YOFK VFYFSVIV-FK
4 AARARNAYAA V- AVWWAYAYSR ) +AAF-OYA0R \YYVEOSYYYK Yiavay.avk ATYYANFFFYK WY - YOUYK AFYAYIYYYAK WWOSYYYFYYK
N V-AYAOFAY-R ARV ARS RN 235 V-AWYAALR VYAAAFAYYOK VEY-ASVFYK VIAFY - YFaoK WWAFA SYOYK \WWEY-OYFYOK VYA WYYAVYYK
A Ve A-YFYWYIR )+ DAYAYFAYR VYOO OFFIR VIFS A\ YAAYR VITFIFAYSYR VFIYY-YAYR WWYIVANYFK VAQYYOFFK VWYe V- FAMAFK
A V+SYYYOAYAR V¥ ¥FYYL-R V- OVOAYHYAR VVVOYYSVAR V- A0FVYAAMR YVIYYAOYYAR ARTANRIAL R AT VIVAFYYR VWFSYASYANR
Ve V+¥.-AYAYR VOAYYOSFYR V- YOYFY- YR VASYYLYL SR VSYYOSOVER V-AVOYYAYSR VVFYAAVYR ) -AYOYOYYYR V) -APFFFAYR

Ola ()l K (g CBls t Radgd oo lass Bl Cawo &S (g5lew 1C1 ((yloyd LB (g )low BL ((gylaws pas :Al

(FY

Hear 2 dirim oo™ o Afew) ooe /A


http://dx.doi.org/10.52547/rap.11.29.124
http://rap.sanru.ac.ir/article-1-1073-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-17 ]

[ DOI: 10.52547/rap.11.29.124 ]

(Jb) orseee) (siod g (sa)gr dlises glacunsg pd AVl Cadio b dguw Olyuss —A Jod>

Table 8. Changes in annual profit or benefit in different production and health situations (Million Rials)
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Abstract

The aim of this study was to identify the factors affecting the culling of dairy cows and their
impact on reproductive performance and costs of the herd so that optimal decisions can be made
in replacing dairy cows and thereby increase the annual income of dairy cattle. For this purpose,
data collected from four active cattle breeding units in Ardabil province (including biological
parameters and financial information of herds) during the years 2017 to 2018 were used. To
simulate the herd status under different conditions, a bio-economic model developed in Dairy
VIP software was used and the MATLAB software compecon toolbox was optimized for
production system. Dynamic programming was used to determine the optimal replacement
strategy. This planning is a mathematical approach that is suitable for solving problems with
several successive decision steps. Dairy cattle were described with state variables including
lactation period, milk production capacity and different animal health states. The average annual
milk yield and forced removal rate were 13480 kg and 16.1%, respectively. According to the
observed results, the highest total annual culling rate occurred when the rate of pregnancy of
productive animal decreased by 5%. The major effective changes in economic performance due
to the reduction in the rate of forced culling was related to the reduction in the cost of
purchasing alternative heifers. The average herd optimal life (interval between first calving to
removal) was obtained for the baseline scenario of 4.99 years. The optimal annual replacement
rate, which is equal to the sum of the optional and non-optional elimination rates, was 20% for
the baseline scenario in this study. So that culling of dairy cows older than the optimum age
leads to increased profitability of livestock units. The results of the dynamic programming
model also showed that optimal maintenance for medium and high-yielding cows is equal to
seven and eight lactation periods. The results of this study can help producers to identify
important factors in annual herd profitability and to make sound management decisions to
improve economic profit.

Keywords: Dairy Cows, Economic Performance, Optimization, Culling and Replacement
Rates
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