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Introduction: The first step in designing livestock breeding programs is to decide on appropriate breeding
objectives. The most significant factor in the inefficiency of livestock breeding programs is the undesired breeding
goals, which causes the selection pressure to be applied to the wrong traits. The production system, market
conditions, and flock competence cause the breeding goals to be different from each other. This research was
conducted to investigate the production system and cost-benefit analysis of Kurdi sheep flocks in the mountainous
regions of Kurdistan province under the conditions of village breeding, as well as estimate the economic values
and relative importance of traits and determine the breeding goals of this breed.

Materials and methods: In an entire production period, seven flocks of Kurdi sheep of the mountain type were
covered and investigated to collect detailed information about the breeding system. The parameters required for
analysis in the used model include flock structure, production variables, management variables, feed consumption
variables, management costs, marketing costs, fixed costs, and prices gathered directly from the covered flocks,
market, and scientific sources. The collected data were used to estimate the economic values, economic weights,
and relative importance of the traits and determine the breeding goals. In this study, the economic value of traits
was calculated using a deterministic static model, and the total annual profit of the flock was calculated by
deducting the costs from the system's revenues under survey. The economic values of each trait were defined as
a change in the profit obtained per one-unit increase in the desired trait while keeping other traits constant at the
population average. The economic weights of traits were also calculated by multiplying the economic value of
each trait by the genetic standard deviation of that trait. After determining the relative importance of the traits, the
traits present in the breeding goals were determined in order.

Results and discussion: The study of the dynamics of Kurdi sheep flocks, and their reproduction and survival
characteristics in the conditions of rural farming showed that the survival rate of ewes, pregnancy rate, frequency
of lambing, and litter size were 97%, 84%, 20%, and 1.08, respectively, and the rates of lamb survival until
weaning and after that were 85% and 96%, respectively. In this way, the number of weaned and salable lambs per
head of breeding ewe were 0.90 and 0.54, respectively. The cost-benefit analysis of sheep flocks showed that the
costs of feeding, labor, veterinary services, fixed, transportation of animal feed, and marketing were 55.7%,
21.5%, 15.6%, 4.7%, 1.8%, and 0.7% of the total costs, respectively. Meat was the first with 99.5%, and wool
with 0.5% was the second source of flocks’ income. The profit from each head of breeding ewe per year was
11313953 Rials, and the ratio of income to cost and the ratio of cost to income were 1.38 and 0.73, respectively.
The absolute economic values were positive for all investigated traits except for the live weight traits of the
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replacements, and the culled mature ewes. Calculation of economic weight and relative importance of traits
showed that reproductive traits, survival traits, and productive traits were important, respectively. The traits of
pregnancy rate and litter size were the most important, and the live weight of replacements and wool production
were the least important in increasing profitability or reducing costs.

Conclusions: The efficiency of each head of breeding ewe compared to costs was calculated as 38%, which has
increased by about 3% compared to the last four years. These figures showed that the profit from each head of
breeding ewe is noticeable, and the policy of freeing the price of livestock inputs in recent years has not had a
significant effect on the profitability of Kurdi sheep breeding in rural conditions. Of course, the number of salable
lambs per head of breeding ewe as the net reproduction efficiency in this study was low, and with its improvement,
the economic efficiency will also be better. By examining each trait, it was determined that the breeding goals of
this breed, in order of importance, included pregnancy rate, litter size, lamb survival until weaning, lambing
frequency, lamb survival from weaning to sale, lamb live weight at sale, ewe live weight at maturity (with a
negative value), ewe survival, replacements’ weight (with a negative value) and wool production. This ranking
should be considered in breeding programs.
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Table 1. The values of the input variables of the model to analyze cost-benefit and estimates of the economic
values of the traits for Kurdi sheep

Variables Value Variables Value
Production variables
Birth weight (kg) 4 Weight of ewe (kg) 53
Weaning weight at 4.5 months old (kg) 27 Weight of ram (kg) 68
Salable lamb weight at 9 months old (kg) 35 Xg’l production of replacement 15
Lamb weight at 12 months old (kg) 42 Wool production of ewe (kg) 2
Replacement weight at 15 months old (kg) 45 Wool production of ram (kg) 2.5
Management variables
Weaning age of lambs (months) 3-6 Age of ewe at first lambing (years) 2
Selling age of lambs (months) 6-12 Age at first mating (years) 1.5
Age of replacement at selection (months) 12-18 Ewe culling age (years) 7
Age at mature weight (months) 18 Ram culling age (years) 5

Feed intake variables

Average feed intake for suckling lambs

Average feed intake for

0.45 replacements 1.45
(Kg DM per head per day) (Kg DM per head per day)
Average feed intake for weaned lambs 11 Average feed intake for ewes 149
(Kg DM per head per day) ’ (Kg DM per head per day) ’
Average feed intake for yearlings 132 Average feed intake for rams 156
(Kg DM per head per day) ’ (Kg DM per head per day) ’
Management and Marketing costs
. . Labour costs (Rial per head per
Vaccination (Rial per head per year) 500000 year) 2800000
Spraying and helminth control Carrying and chopping forage
(Rial per head per year) 200000 (Rial per kg) 6300
Drugs and veterinary service charge Wool shearing
(Rial per head per year) 800000 (Rial per head per year) 150000
Prices
Alfa alfa (Rial per kg) 60000 Bran (Rial per kg) 65000
Pasture forage (Rial per kg) 40000 Live lamb (Rial per kg) 1350000
Straw (Rial per kg) 20000 tge culled ewe or ram (Rial per 1100000
Barley (Rial per kg) 110000 unwashed wool (Rial per kg) 80000

All costs and prices are based on Rial and related to the production period of 2022-2023.

oy g Jlo yo ole Cadn copadl a5 gl ol o loals
plo b o5 e Ojgoa Jlo 5l obe aw dga> o
slaglszr @ o b wibuss W) o Gl 4 gliti,
aje Slaloe 0 5,90 (ul &5 Wil oo anja lad
5 JB 5 Jo sleanie wb ad s i 0 5
Lol o poe gloan o 4 )Ll 4 (Shes dlge alnl>
slean o fols 50 Sojels Gloas sloan o 0l
S (SR as lagls il s alS genlinsTs
S abp g b glops g g)ls 5 pls o 5 oSSl
5 woyar wn (liws,S bl (Sasuls S ol
L 50 0l 049] g wgllas s yo WalS g adlate bl

3 odlitul 390 (SThe> mlie (B9 albelu 4 axgi b
3900 4355 (sladiy 3o wogllhe > )3 4355 pg3) g adlate
QrwsS ole allosl Jeas (wlel p lanl e
el Lo NRC (2007) alews 4 oo olpaioy
ah et gy it slaegS o lazinsS
&l (ploosd SLS 5 g 5le 5 SS9 BB (655 G
Gholami et al., ) oi zl 2wl colaiwl 8 50 plo STe>
s S glp Jolete sbooy> as 1 o (2018
wilisee (log S S 4 4085 438 (o9 alise



A

FEO-AINY Y 5ullpsw o lodfpasslgs Jlf sols Oladss Oliass

Slge J&5 5 Jo «6,5,05) o pae abje @ iss an e
o) bl aupe (Sopals Sleas g (SThe>
[y g (IS dolas o 3 oy ol Coll asy 3o g (e
SSE 4 (S5 dge dolee vz pex O gl (e
Dogod 43 5 Sddsi g5 5w it slaog S
(Kosgey et al., 2003) g 5 doles

9 4

N $3r-35C |

i=l j=1 i=l k=1
Sl 48 =Rjj s Slaws =Ny ¢ JS 0gm =Tp clolas ol o
(G5 iy 50935 (539) (95 Jgamme (ol 51 Jol>
st looy) bariwsS 5l 09,5 (el 1 abiws @
oole L;Lﬁmjf chl.An.ii Lg[:bo)g WA ‘5;).~4A Lghbo)g
G g Giee niRly 5 glaiiusS (Sl
ool Kl Jol> an o =Cic (B3> 98 5 g8 (B>
4 by (Gl 5 LLBL o pae @iR) auie g
LAl LQM; )‘ 05; uuo‘l
sl il wlio §lhe (solail (gloi;,/ aﬂ&
g alS oslail jo Ol B8 L cwyp 0,90 Slao goladl
slas s é‘;‘l].o e ol oS ddlhie (o @l) Lyls ol
Al dlre (g god Sl
Glilasonss Jol> dguw j0 s (o o (golazdl 5 )
oS Jo 0wl a0 s Cho (o il asly SO
Wgds ably 455 ol (urez (2Kl 3>y Slas ple
P il a9 Gl dloee L ol oLzl slo 35
Slao pled 550k (28,5 i o b Jlo 5o e Gl
S0) sy o Ll 5l s dge Gl dlote s
Ol JoliS g (qumy 0 990 Lo 5l (0,5 8kS S L ao o
Ponzoni and Gifford, 1990; ) wos acwlxe e g0
(Kosgey et al., 2003; Vatankhah and Akhondi, 2015

Je 50 mdy g0y plo (g 4 4z b Sb)lk
SLbL ause ploie 4 pds Gz anje B s )lals
Oygons |y Slal il Ygane sty Eain3 550
@ g ol el Bras 4 ) SYgame plu b e
G928 e 3l el i a il e g8
555 A3 43,5 i s S sly i) Sgame 5 o
ISl o (g y90 53 5 485 g8 4 Vgose 35 5oy
3590 els GLagl 5 & )l5e yo 0ol ol (5 slaex
555 oo 3 ool
2 Loplits & (Sosglyn Slio siomsyp 9p0 Sl
bl (S35 £95 s (izmed 5 41l 5B (s 5000m
Groen, ) &5 1,8 wawsS Mol Glaal jo iy o
25 55 5 4585 Ghs,b 4 (9% gl b 5955 Q000
©lp 055 Jlade oz a8 3 L o sl ik el
5 00 35 STygs ke bl (i 5l a5 o
Bas 55 Sy g b ST g ead 05l ol e Ll
Kosgey et al.,) ssi (oo 0kilxiS ibweS  >dol
losiins 45 S35 0% 30 (o 590 Slieo (2003
Jouzr o wlesg 5o laasyjo alS b g aelys Gralil o
loas 00,91 (V)
3l eolaiwl b auawsS alf aiVle sgw S 10gw o Yoleo
«(Kosgey et al., 2003) o awlos ) aoles

= [Na *(Rq - Ca)]
Ry (alf o3lul) a5 o o ooy Ny oles ol jo
Ca 5 i Jlo 30 Gin oy 58 Sl & JS sl Langie
ol Jlo 3 e ol o sl 4 ey e IS Lagie
S s Sz sl gez | Jeol IS asl e
i OheR 9 (B> g g Lo g ile sleoy
s (S sleanie Jold J5 anje 5 0on sudy

§355 SihusS (4o b asl0) (5y5lo5m 1 ige Slao =Y Jsux
Table 2. Traits affecting the profitability (income or cost) of Kurdi sheep

Trait Unit
Ewe survival Ewes surviving as a percentage of ewes present over the year
Pregnancy rate Pregnant ewes as a percentage of ewes mated over the year

Lambing frequency

Litter size

Pre-weaning lamb survival
Post-weaning lamb survival
Salable lamb live weight
Replacements live weight
Mature ewe live weight
Wool sold

Average number of lambing per ewe per year
Average number of lambs born over parities, per ewe lambing per year
Lambs surviving to weaning as a percentage of lambs born
Lambs surviving to 12 months of age as a percentage of lambs weaned




by a0 s S il (68,5 aiawsS Aol Blaal )| ) Ken 5 ciage Lo, do> Yy

S50 adgl b Ced 4 G (gao 0 Ve Ol s
a0 bysie plo )l LSS 4 K g oad ais §

(Kosgey et al., 2003) ois Jles! el
mov)y) olde i Coan g golaid] slo jg dewlxo
Sl axly 3b coo olan glhe golasdl gla
IR (EShS b p)S Jle (laie @) (cwyp 0)90 Cuito
Gl ool ol sl (orwlin Jlone Sanl (S g a8 S
sl 4 Slao golaidl i culply wiils chs oo
o 53 alogspo o > Gl (S5 o Bl
L ciloads atils a5 coll o Slo 0> )0 Slaw plu oS
Sleme Sl o Zdo o olaidl 35 0o Jol>
Sl (p)p jsbiie 4 ol aule Cido o] (S5
Vatankhah ) o eolaiwl 5 aoles 3l 5 Slao cond

:(and Akhondi, 2015
EV;XGSD;

Rl = — 12271
t
b i IEVixGSDy]

x 100

=EVi o oyl i oo Sl =RIi clolrs ol o
Shso Byl =GSDi clido (el 1 3llae golaidl 5]
Sy Slio (K55 slaaminl b 4l 4 e
&l ;o 015l g5l g (89,8 e 50 (139 9 Sleo;
@olaisl 55 arlone (gl 05 wyiws 5O (o 9550
Slyoul g g pdy Cilyg 3l (Mol Blaal [0 35250 Slas
OlainsS 4 boye mlie )0 09290 (S5 e
Mohammadi er al, 2013;) ,4iS  couly— oS
¢ (Vatankhah, 2013; Vatankhah and Akhondi, 2015

(Safari et al., 2005) Lo cediy— £is5 ylasiwsS
o eolawl

Slooi g Mroadsi Slio 5, Slas 5,51 5 alS ool
alf o3l gl (5,8 L ald Sialiso i 50,5 didugS
Cowddy gl olul el oo ooy lad V ISS o
250 Slglyd (] e i (Sleosy e o]
oy AV i 4 Wge oole slaasawss olislEes o
G algi 5l Gleody lsae g doyo A g VY a0 AY
JBgoasaid,§ b jlop ol cud )y cpayog asy

ooly I0F g 1 55 A e Ll 2 (6Tl 4 g

@ Cdo i 095 0 28 oLl sla i)l 95005 50
W"“"“""“‘ o J..Jy JA‘j.c ‘nl.o[! 9 09g u}y“‘" Sleludl J,,Ja

(Krupova et al., 2008) sicws wgllas > o
5 S GMRazde byl S Ol dsulbre o
Vatankhah and ) i colatw! pjasie g MT)D SYolro

:(Akhondi, 2015

R= (Sre X Cr X Lg% Lg X Lgs X Lgo X Lpwt X Plbwt) -
Rr x (wat x Plbwt)

+ Ecr X (Ebwt X Psbwt) + Rcr X (wat X Psbwt) +
(Wt x Py)
C= (Sre X Cr X L X Lg% Lgsz X Lgo X Lpwt X Clwt)
+ (Ebwt X Cewt)
+ Rcr X (wat X Crwt) + Rr X (wat X Crwt)

0 i ooy sl 4 Jb)) el e =R YL &Y slas o
(b o Gin ool 2 sl & b)) anse =C (Lo
(1) (sl lian =Cr (L) o 30 Sloods yl5me =Sre
5 ol Wgte sboy slass =Ls «(/) glj0 0 Slsl,3 =Le
U oy shoasy olye =Las () Giwo il 2
b 65 et 5l o (Sloowsy e Lo (7)) (6 25 5
=Prow (kg) (29,8 (loj 53 02 (39 Jamgie =Liw (b9 2
el Slin Re () 5,8 0t 0SS 58 Can
e Eob 039 =Ebw (1) e 53 B> (e =Eer (1)
(Jby) (B3 atiesS o S5LS 5 Ceasd =P (k)
(k) @55 &sb 35 “Row () @55 5 i olien R
G ol 5 sl k) oy oty (9 dagie =W
(b)) s w0 50kS 8 Cwed =Py (Jlo o
S5 =Comt (Jby) 29,3 00 p S 9kS 1 4o JS =Ciue
258 slr Ol Rar (b)) e p,55LS 2 a3
Row «(Jby) g p5skS o anje J5 =Con ()
PRS2 anje U5 =Coun k) Lacn 50l )9 bawgite
iten (Jl) (el S
Sgas (2 e Gl )0 Lo o (goladl (5l nly
Vatankhah and Akhondi, ) ol o5l p 55 & jeoa
2015

Vi=Pu - Py
Aw Ogu Putt oo ool 1 golazdl 53 1 =Vi] jo a8
Ao 0 S0) axly G oslail 4 Cio el T o581 5
i bl 5 0gw =Py g (p,SlS SO L
05l Sl (g psbiie 4 (eSS Sl g a2
5 4dn glaan jo Ol 4 Cod lao goladdl lo

W) ﬁL?ul f""“" 9 OJ.S)' ‘DL) u)9 L;LQMJ 9 w)uxc



Yy

FEO-AVINY Y 5ublpsw o lodfpasslgs Jluf ol Sladgy Olaams

5l & g0t laasl o g loas 0 a5 28y .ol ]
boaz s | Jites golal la )l adigd oS 5 oo
(Smith et al., 1986; Ponzoni, 1988) siiwa a5 ool
laghyyl 0y9ln jelite 4 culi anze s (oalplo
el slaan e pam o)l Glaiz D)9 solaidl
Q003) Liags 5l Jols mls b alie deasse JS
oo S 3blie 68 laawsS (sl Kosgey ef al.
5 LS o)slaiess glanuawsS (sl (2007a) Bett et al.
558 ddsS 5 5 ol3 5l (gl sl et L
Vatankhah ez al., 2009; ) %5 calizes (g pioms )0

Talebi et al., 2010; Abbasi et al., 2011; Savar Sofla
et al., 2012; Bagheri et al., 2014; Alipour et al.,
2013; Savar Sofla et al., 2016; Asadollahi et al.,

3l S (2018; Pahlevan Afshar and Aboozari, 2019
O e 4 (5)l0alS s 405 slaan e og ao s
wplas! oz w1 leayie IS 5l as,o YV 5 00 )

5sls
Lulpd 50 (3935 Gighy 5 ol Cawody mls M
L LS ojshiiegs (libnsS b 005 sboals A
Lilys 50 P nosleds dhugie 5 ol cd)b
Jbee sz Gbl (sog ol 3 slaalS ( liws; A9
OliwsS g (slae ;o 9 (5 plie laptunms )3 )50 5
Ot Al i e g plie gt )0 5L 5 )
2 4GS ol bl alie Jg ol ad)S 5 o 1) e
cosbiings (sloazins sl 3,5 Slodlf g Ll
S Bl (2355 St Vb b b LS
2 S s ez oog obew o5l (S5 sleals
SJ Wb balf zes 5 lieg; e
2 s el oS (@Yl (Gl s)ladl (s la
(pRawl Ll )3 5 orizres 5 lieg) o
L .og ool olaisl g a1y ptes (p yidion 055 4 50
5 S5l Sty sloasly (sled sl 5 cule,
ar S adlS ploys 5 afs slarse 5 Lk
o9 ol Jds a4 Sapels Sleas an e liswes
B sty Ll sl ol ol @l cleas 5 sy
Jdo 4 (00,01 01F) oolyd cpl slai 3o g o 28
D5 oo 038lin Sleds 5 puw ¢yl (gl Caond ]33l

Ol & Giae 1) 5 Gl g8 B o Slass oy,
b ye polie jl a8 oy p cnl o Jreadsi palls 0ok
e 3 )5 5 Sl ez (oo ol slaalley @
OlaiawsS (Vatankhah et al., 2010a) (V/Y) lac, e
c i W) @by plees 0 gladl g )i o)
Vatankhah et al., 2009; Abbasi et al.,) (+/#\ 4 +/04
o9 obew gladdle s @ bg e polas 31 i 4 (2011
e 5 SRl placw 50 LB 5 ez
Vatankhah et al., ) (+/10Y o +/Y0 55 4) gliwg,
Sga> L,,.:;.M..J Dl el yo 8l 2lisl8gs 0s (2010a
Glp oad ds e Wae ool laaiawsS 5l as,s AY
Wgi 5l om0y yee g Syeazrgi BB soys g 55 i
A oty G2alS Y (vt 3 65t ) L3 b
3 o p gleondy do e A s Bl pl jo Jreadss
Olesly o 30 0uls Wgte o dlawd VY (g8 s b algs
el aoead ad § o5l oy olaws Ve F g e
4 (Khazdozi, 2004) 2wl ey duls 0 s
Gl 5 1) et 5 4385 Sy pe dgue b g
S (g (g 15 Cnl (iesd i g (9 0 Slee

plo shaas alS (gaelyo gl (n ot 5 (S Olgie &
b pln o cnl 5o Giee ooy 58 Sl & g8 B
oo sladlle s 4 bgyjo polie 4 S a5 04y +/AY
OIFF) las,se v )2 ) 5 S iz (o
5 &,ksu o) olacawsS (Vatankhah ef al., 2010a)
FoS (AN 5 o TAD i i ) (oliwg ) et 0 (g, L8]
i 9 (Vatankhah et al., 2009; Abbasi et al., 2011)
5 Jmeslez (090 ol loalley 4y bgye polie |
e 5 ) 2lis) e 5 Gl g ;3 55l
¢ (Vatankhah et al., 2010a) (+/YA 4 +/09

Jelod g0 widest gloall slagie Llxi
lrog,d S8 4 (49,5 aawsS sbbald onyli-as s
polie cwl oad oole LS Y Jaaz o widwsS calize
S 3 09,5 1 dal 0 g Al ie Cyo b Jgax 50 35240
o Jol> ago oole (sloaiawsS 4 laaiawsS jlog 5 o
load olo Jlo 53 (e y2 olal 2

S a1y baje J5 5l o )s AT i slaan 32
(doyo FIV) ol sloanjo foe il ol plais|
Sl o9 (i & byis Baes (yp 2l 5
Sl jo S )l g e pdlas 3l oolaiul g (ls



by pivn j0 plews S il 68,5 aiansS ol Glaal i) Kas 5 (g Lo,y due>

\Al

3 ?
>4yersold yewsold 2yearsold 2 yeans old Syenold 4yenold Syearsold 36 yeanold
1% 2% 1% 29% 23% 20% 16% 12%
N ewes
0.04 N rams (Surviving 97%, pregnancy 84%, lambing frequency 20%, twining 8%)
i . /) .« 4
Lambs born
surviving 097 x 084 x12x1.08-105N surviving
97% 97%

Male replacements
002N

v

v

Lambs weaned
105x085-09N

v

Yearlings
0.9 x096-0.86 N

=

~Sa

Surplus males
041N

Surplus females
0.13N

Culled rams
002N

—

Lambs for sale
054N

Salable animals
083N

Culling for old age, low production, disease and so on

[

emale replacemen
03N

v

Culled ewes
027N

Fig. 1. Flock dynamics for Kurdi sheep assuming a constant flock size in its breeding system
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Table 4. The mean, economic value, economic weight and relative importance of different traits in the Kurdi

sheep
Absolute Genetic Absolute Relative
Trait Unit  Mean economic standard  economic weight  importance
value (Rial)  deviation (Rial) (%)
Reproductive 51.04
Pregnancy rate % 84 353361 8.2 2897560 20.98
Frequency of lambing - 1.2 247353 6.9 1706736 12.35
Litter size - 1.08 274836 8.9 2446040 17.71
Survival 32.17
Ewe survival % 97 306003 3 918009 6.65
Lamb survival % 85 349204 6.2 2165065 15.67
until weaning
Lamb survival % 96 309191 44 1360440 9.85
from weaning to sale
Productive 16.79
Lamb live weight at sale kg 35 416066 2.64 1098414 7.95
Replacement’s weight kg 45 -47813 3.29 -157305 1.14
Ewe maturity live weight kg 53 -305243 3.7 -1037833 7.51
Wool production kg 1.89 80000 0.33 26400 0.19
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