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Abstract Rayeni Cashmere goat is one of the most important goat breeds in Iran, nevertheless,
the production rate and consequently the financial income are not satisfactory at the moment. This
necessitates to investigate various features of the production chain, such as costs and revenues of the
system. Hence, in this study a deterministic bio-economic model was used to estimate the economic
values for reproductive traits (conception rate, twining rate and litter size), production traits (body
weight of kid sold at 6.5 months, annual cashmere weight, doe body weight and annual milk yield)
and longevity (doe survival , survival of kid until weaning and survival of kid until sale age at 6.5
months), using data on 10 Rayeni Cashmere goat flocks including 1810 does and 95 bucks in Kerman
province, south-east of Iran. Sensitivity analysis of economic values to price levels of input and out-
put was also carried out. Revenue sources of production system included: live weight, milk and cash-
mere production, while live weight was the most important one and included 62.37% of the total
revenues. Total profit was US $ 126.2 per doe per year. The most important trait was annual milk
yield followed by the litter size with the relative importance of 0.99 and 0.016, respectively. The least
economically important trait was the doe body weight (-0.040). In this system, all economic values
were positive except that for the doe body weight. Changes in prices of input and output had a small

effect on economic values.
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Introduction

There are about one billion goats in the world, 22 mil-
lion heads of which (2.2%) are in Iran (FAOSTAT,
2014). The Rayeni cashmere goat is an important Ira-
nian goat breeds mostly reared in the city of Baft in Ker-
man province. These animals usually live in high, cold
mountainous regions and are known as one the most
pure cashmere goats mass in the country (Baghizadeh et
al., 2009). They are kept for both meat and cashmere
production (Moghadaszadeh et al., 2015).

There is a necessity to study various aspects of the
production chain, including costs and revenues of the
system by increasing demand for goat production
(Kosgey et al., 2003). A well-defined breeding objective
is the first necessity of any genetic improvement pro-
gram. Breeding objectives contain those traits, which
one attempts to improve genetically because they influ-
ence returns and costs to the breeder (Kahi and Nitter,

2003). The economic value for any trait is estimated as
the amount of change in the profit of the system as its
mean increases by one unit, while the means of other
traits are constant (Kosgey et al., 2004; Fuerst-Waltl and
Baumung, 2009). The bio-economic model is useful for
estimating economic values for traits and provides a
very strong tool to estimating the economic value of ge-
netic changes in the trait, and studying the robustness of
these values in response to changes in nutrition, man-
agement and market prices (Kosgey et al., 2003).

The breeding goals for livestock species consist of
production and functional traits. Notable breeding ob-
jectives have been defined for various livestock species
in different countries, e.g. for Moghani sheep (Abdol-
lahy et al., 2012), indigenous chicken (Okeno et al.,
2012), Creole goats (Gunia et al., 2012) and Aberdeen
Angus cattle (Campos et al., 2014) but are lacking for
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Rayeni cashmere goats.

The present study aimed at developing breeding ob-
jectives by estimating the economic values for several
traits for Rayeni cashmere goats in a semiarid region of
Kerman province, reared under small holder farming
conditions and feeding on native pastures.

Materials and methods
Model description and definitions

A deterministic static model (Kosgey et al., 2003) which
assumes no variation in specifications among animals
was used to calculate the economic values (EVs) of im-
portant traits in Rayeni cashmere goats. The total annual
profit of a flock was calculated as the difference be-
tween costs and revenues of the system. The average
prices in 2014 were used and all costs and prices were
expressed in US dollar ($). The productive unit was the
doe, and the time unit was one year. Costs included the
feed, management and fixed costs. Revenues were de-
rived from the sale of culled does and bucks, excess
kids, cashmere and milk. The input variables of the
model are described in Table 1. The surrounding areas
of the Baft city in Kerman province were chosen for col-
lecting the necessary information, as this area is the
main Rayeni cashmere goat production region in Iran.
A comprehensive survey was done. The criterion to se-

lect the flocks was interest to implement a breeding pro
gram and herd size. Ten farmers agreed to cooperate in
this study. The input parameters were derived from ten
herds with a total population of 1905 heads. Seasonal
variations in performance and price were not included
in the model.

Three components were considered for health care
including: general drugs and veterinary services, control
of parasitic diseases and vaccination. Supply of labor by
the farmer was set to be fixed per animal per year but
varied with the size of the flock. It was considered to be
the same for all animals except for replacement bucks
that were considered to require half the amount of labor
per animal. The replacement buck was less cared for
than the young buck and the breeding animals. Products
such as excess kids and culled live animals were sold.
Raw milk was not sold while milk products such as yo-
gurt, cheese, butter and fat were sold. The goats in Baft
city are fed almost entirely on the native pasture. At the
end of autumn most farmers migrate to warmer areas in
provinces adjacent to the Persian Gulf. During the
drought periods and low feed availability, purchased
roughages and barley grain are fed to the goats. The kids
are fed with milk during the first 6 weeks of life.

Animal flows and events

The animal flows and events of a flock are shown in

Table 1. Flock structure, and economic, management and production information of Rayeni

cashmere goats

Variable Value Variable Value

Flock structure

Management variables
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Number of doe in flocks 1810 Weaning age of kids (months) 4.5
Number of buck in flocks 95 Age of kids sold (months) 6.5
Conception rate (%) 90 Age of selection replacement (months) 8
Twining rate (%) 11 Age at first mating (months) 18
Litter size 1.11 Age at mature weight (months) 18
Doe survival (%) 94 Age at culling of does (year) 6
Replacement survival (%) 91 Age at culling of bucks (year) 4
Pre-weaning survival (%) 90 Proportion of bucks in flock (%) 5
Post-weaning survival (%) 95  Economic variables(US $)
Replacement rate (%) 30 Cashmere price ($/kg) 20
Culling rate of does (%) 21 Milk price ($/kg) 2.833
Culling rate of bucks (%) 2 Price of live kid ($/kg) 5
Production variables Price of live culling goat ($/kg) 3.667
Birth weight (kg) 3.8 Cost of feeding of doe ($/kg) 0.447
Weaning weight (kg) 18 Cost of feeding of kid sold ($/kg) 0.289
Mature weight of bucks (kg) 48 Cost of milk production ($/kg) 0.118
Mature weight of does (kg) 36 Cost of cashmere production ($/kg) 0.237
Weight of kids sold (kg) 20 Fixed costs ($) 0.9
Weight of kids yearling (kg) 29 Labor ($/ head) 18.67
Milk weight in year (kg) 27 Keeping ($/ head) 0.533
Cashmere weight in year (g) 550 Health care ($/ head) 0.743
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Figure 1. Flock dynamics for Rayeni cashmere goat
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Figure 1.

A fixed number of breeding does (N) were assumed
to be present in the flocks over the entire period. Based
on the animal ages, 9 categories were considered, in-
cluding: (1) born kid (0—4 months old); (2) weaning kid
(4-6 months old); (3) up to yearling kid (6-12 months
old); (4) replacement of female (12—-18 months old); (5)
replacement of male (12 months old); (6) breeding doe
(>18 months old); (7) breeding buck (>12 months old);
(8) culled doe (>6 years old); (9) culled buck (>4 years
old).

It was assumed that 50% of kids born were males.
Males not required for breeding were sold, and the
breeding males were culled after four productive years.
The breeding season for Rayeni cashmere goat extended
from the end of July to the end of September, with a
twinning rate of 11% and conception rate of 90%. This
figure was on 12-month basis and production system
was based on single bearing at one year. In this system,
the suckling kids are weaned at 4.5 months of age, with
a pre-weaning mortality rate of 10%, and the post-
weaning kid mortality (5 to 12 months after weaning)
of 5%. The mortality rate of replacements was 9% up to
18 months of age. The annual mortality rate of the
breeding does was calculated as 6% and it was assumed
to be distributed equally for the entire period.

Profit equations

Total annual profitability of the goat flock (TP) was de-
scribed by equation 1(Kosgey et al., 2003):

TP=[Nx(R-O)] 1)

where N is the number of does in the flock per year, R
is the average revenue, per doe per year and C is the
average costs, per doe per year. The revenue (R) was
calculated from equation 2, as the sum of four revenues
(Kosgey et al., 2003):

R = excess kids meat + culled does and bucks meat +
cashmere + milk (2

R= (doe survival x conception rate x number of kid per
year) x [(twining rate x pre-weaning survival x post-
weaning survival x weight of kids sold x price of live
kid) + (annual cashmere weight x cashmere price ) +
(annual milk yield x milk price) ] — (replacement rate x
weight of kids sold x price of live kid ) + (culling rate
of doe xmature weight of doe x price of live culled
goat) + ( culling rate of buck xmature weight of buck
xprice of live culled goat)

The costs (C) were calculated from equation 3, as the
sum of five items (Kosgey et al., 2003):
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C = feed + labor + keeping + health care +
fixed costs 3

Creeq = (doe survival x conception rate x number of kid
per year) x [(twining rate X pre-weaning survival x post-
weaning survival x weight of kids sold x cost of feeding
of kid sold) + (annual cashmere weight x cost of cash-
mere production) + (annual milk yield x cost of milk
production)] + (mature weight of doe x cost of feeding
of doe) + proportion of bucks in flock x (mature weight
of buck x cost of feeding of doe)

Derivation of economic values (EVS)

The economic value for a trait is defined as the change
in the flock profit resulting from a unit change in that
trait, assuming all other traits were constant.

The economic value of each trait was obtained by Vi
= Pi — P, where P and Pi are the profits before and after
increase of the trait by 1%, while all other traits were
kept at their mean value (L6bo et al., 2011).

The economic weight of each trait was obtained by
Vi * GSDi, where Vi and GSDi are the economic value
and genetic standard deviation, respectively. For com-
parison of the economic values of different traits, the
relative importance (RI) of each trait was obtained using
equation 4:

EVi X GSD;
RI= ¥ [EV; X GSD|

(4)

where EV and GSD are the economic value and genetic
standard deviation of each trait, respectively (Gunia et
al., 2012).

Changes in prices (Sensitivity analysis)

For analysis of the sensitivity of the economic values
against changes in different factors; price levels of costs,
live weight, milk and cashmere production were
changed by +20%, separately. The economic value for
each trait was obtained under these conditions.

Results and discussion
Revenues and costs in base situation

Costs, revenues and profits of the base situation are
shown in Table 2. The values are weighted by propor-
tions of each animal category with respect to the number
of does present, and the total was expressed per doe per
year. For example, feed cost for 1.03 born kid was US $
0 and meat revenue from 0.87 yearling kid was US
$126.2. Feed cost per doe per year was US $ 64.55
whereas the total revenue per doe per year was US $
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Table 2. Costs and revenues per proportion of animals in each category to number of does present and profit per doe per year

Born Weaning Yearling Replacement Replacement Culled Culled Proportion
@d kd . Kd . offemale  ofmale D% o gos  BUk gy Toml
Proportion of
aninF:aIs 10 does 1.03 0.93 0.87 0.30 0.03 1 0.21 0.05 0.02
Costs (C)
Feeding 0 4.64 17.27 5.65 1.08 33.99 0 191 0 64.55 47.98
Labor 0.47 2.30 6.90 9.20 9.20 18.67 0 18.67 0 65.42 48.62
Health care 0.07 0.09 0.27 0.37 0.37 0.74 0 0.74 0 2.653 1.97
Maintenance 0.07 0.07 0.20 0.26 0.26 0.53 0 0.53 0 1.922 1.43
Fixed 0 0 0 0 0 0 0 0 0 0.90 0.67
Total 0.60 7.10 24.64 15.49 10.91 53.93 0 21.86 0 134.5 100
Revenues (R)
Live weight 0 0 126.20 0 0 0 32.34 0 411 120.20 62.37
Milk 0 0 0 0 0 76.50 0 0 0 76.50 29.34
Cashmere 0 0 5.22 3.30 0.39 12 0 0.70 0 21.61 8.29
Total 0 0 131.40 3.30 0.39 88.50 3234 0.70 411 260.8 100
Profit -0.60 -7.10 106.70 -12.19 -10.53 3457 3234 -21.16 411 126.2 -

260.8. Born kid, weaning kid, replacement of females,
replacement of males and bucks had no revenue from
the sale of meat; as a result, the profit was negative.
Among inputs (costs), labor cost constituted 48.62% of
the total costs while feed constituted the second largest
source of costs, which coincided with results of
Vatankhah (2010), Bett et al. (2007) and Lébo et al.
(2011). Variable costs, 99.3% of the total costs, are due
to feed and non-feed costs. Fixed costs had a limited role
in this system; it was in accordance with the results de-
rived from studies conducted by Haghdoost et al.
(2008), and Abdollahy et al. (2012) on Arabic and
Moghani sheep production systems, respectively. Low
fixed cost reflected the traditional and small animal hus-
bandry systems. Fixed costs varied widely between
flocks, depending on the type of barn used. Traditional
barns were cheap, whereas upgraded or newly built
barns were expensive. Abdollahy et al. (2012) estimated
the fixed costs at a proportion of 0.67%, which was in
accordance with our results while Bett et al. (2007) es-
timated the fixed costs for smallholder medium-poten-
tial at a proportion of 1.62%, which was more than the
evaluated amount in the present study.

Revenue sources included the live weight, milk and
cashmere production. Live weight income was the most
important source of revenue and second source being
milk production with proportion of 62.37% and 29.34%
of total profit, respectively; these findings are in agree-
ment with Vatankhah (2010) and Bett et al. (2007).
Among all animal categories, the highest income came
from the does and yearling kids. Selling meat of excess
yearlings gained higher revenue due to its high demand.
Total profit was US $ 126.2 per doe per year, which in-
creases when producers mostly use pasture for feeding

because the feed costs are decreased. However, during
the drought periods, feed cost is increased due to low
pasture availability.

Economic values

The traits that appeared in the profit equation were re-
productive traits (conception rate, twining rate and litter
size), production traits (body weight of kid sold at 6.5
months, annual cashmere weight, doe body weight and
annual milk yield) and longevity (doe survival, survival
of kid until weaning and survival of kid until sale age at
6.5 months). Economic values, economic weights and
relative importance of traits are shown in Table 3. Esti-
mation of economic values, economic weights and rela-
tive importance for all traits was positive, except for the
doe body weight. Positive economic values indicated
that genetic improvement in the trait would result in
positive effect on profitability. The negative economic
value for adult doe body weight was in agreement with
the values reported by Bett et al. (2011) and Vatankhah
(2010). The highest economic value under the base sit-
uation was obtained for annual milk yield. Likewise,
milk production showed high economic value for dairy
goat system in Brazil (Lopes et al., 2012). Highest eco-
nomic value reported by Bett et al. (2011) and
Vatankhah (2010) were for the yearling live weight and
doe survival, respectively. Based on the calculated eco-
nomic value of the traits, for increasing flock profit
more attention should be given to genetic improvement
of annual milk yield, litter size, conception rate, and doe
survival. Doe survival is very important in tropical areas
due to high outbreak of diseases. In general, it is diffi-
cult to compare economic values among different stud-
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Table 3. Estimation of economic values, economic weight and relative importance for some traits in Rayeni cashmere goats

Traits Mean Economic values Economic Relative im-
(US'$) weight (US $) portance
Reproductive traits
Conception rate 0.90 7.610 0.335 0.009
Twining rate 0.11 3.795 0.239 0.006
Litter size 1.11 6.226 0.616 0.016
Longevity
Doe survival 0.94 7.286 0.321 0.008
Survival of kid until weaning 0.90 0.464 0.057 0.001
Survival of kid until sale age at 6.5 months 0.94 0.444 0.055 0.001
Production traits
Body weight of kid sold at 6.5 months 20 0.122 0.276 0.007
Doe body weight 38 -0.949 -1.746 -0.040
Annual milk yield 27 23.82 38.59 0.990
Annual cashmere weight 0.55 1.883 0.226 0.006

ies and breeds, or production systems within a study.

Sensitivity analysis

Sensitivity analysis of the economic values of the traits
to various conditions also gives information on the
likely direction of future genetic improvement and pro-
duction system (Kosgey et al., 2003). Changes in the
relative economic value against changes in some inputs
and outputs are shown in Table 4. In this study, sensi-
tivity of the economic values was proportional to £20%
changes in prices of costs, milk, cashmere and live
weight, because they have the greatest effect on the
profit of the system under local conditions. The eco-
nomic value for traits, except for cashmere weight, in-
creased when price of costs was reduced, and vice versa.
The relative economic values of traits, except milk yield
and annual cashmere weight, had the highest sensitivity
to change in meat price, which was the most important
component of the profit. The economic values of doe
survival, twining rate, litter size and annual milk yield

had the highest sensitivity to change in milk prices.
Comparably, prices of output had the most effect on the
economic value of traits in native black goat
(Vatankhah, 2010).

Conclusions

In the present investigation, the economic values for im-
portant traits in Rayeni cashmere goats were obtained.
Generally, the annual milk yield, litter size, conception
rate and doe survival were the most important traits. The
economic values of traits examined in this study can be
used for the definition of breeding objectives and con-
struction of selection indices for Rayeni cashmere goats.

Acknowledgments

We are grateful to the nomads that participated in the
study, answered all questions and allowed us to work
with them and their goats.

Table 4. Estimation of relative economic values for the traits with changes in the levels of inputs and outputs price in Rayeni
cashmere goats

Level of milk Level of cashmere Level of live weight
. Base Level of costs - . .

Traits Mean situation price price price

20%  +20%  20%  +20%  20% _ +20% __ -20% __ +20%
Conception rate 090 0009 0010 0008 0009 0009 0009 0009 0005  0.012
Twining rate 011 0006 0008 0005 0006 0007 0006 0006 0002  0.011
Litter size 111 0016 0019 0012 0014 0017 0016 0016 0009  0.022
Doe survival 094 0008 0009 0008 0007 0009 0008 0008 0007  0.009
Survival of kid until weaning 090 ~ 0.001 0002 0001 0001 0001 0001 0001 0000  0.003
Survivalof kiduntil saleage o4 0991 0002 0001 0001 0001 0001 0001 0000  0.002
at 6.5 months
g‘;dm‘r’ﬁ'h%ht of kid sold at 20 0007 0008 0006 0007 0007 0007 0007 0004  0.009
Doe body weight 38 0040 -0.038 -0041 -0.040 -0.040 -0.040 -0040  -0.046  -0.032
Annual milk yield 27 0990 0998 0984 0932 1041 0990 0990 0990  0.990
Annual cashmere weight 055 0006 0006 0006 0.006 0006 0002 0011 0006  0.006

56



References

Abdollahy, H., Hasani, S., Zerehdaran, S., Shadparvar, A.A.,
Mahmoudi, B., 2012. Determination of economic values for
some important traits in Moghani sheep. Small Ruminant
Research 105, 161-169.

Baghizadeh, A., Bahaaddini, M., Mohamadabadi, M.R., As-
kari, N., 2009. Allelic variations in exon 2 of caprine MHC
class 1l DRB3 gene in Raeini Cashmere goat. American-
Eurasian Journal of Agricultural and Environmental Sci-
ence 6, 454-459.

Bett, R.C., Kosgey, I.S., Bebe, B.O., Kahi, A.K., 2007.
Breeding goals for the Kenya dual purpose goat. Il. Estima-
tion of economic values for production and functional traits.
Tropical Animal Health and Production 39, 467-475.

Bett, R.C., Kosgey, I.S., Kahi, A.K., Peters, K.J., 2011. Def-
inition of breeding objectives and optimum crossbreeding
levels for goats in the smallholder production systems.
Small Ruminant Research 96, 16-24.

Campos, G.S., Neto, B.J., Oaigen, R.P., Cardoso, F.F.,
Cobuci, J.A., Kern, E.L., Campos, L.T., Bertoli, C.D.,
McManus, C.M., 2014. Bioeconomic model and selection
indices in Aberdeen Angus cattle, Journal of Animal Breed-
ing and Genetics 131, 305-312.

FAOSTAT, 2014. Available at : http://www.fao.org/fao-
stat/en/#data/QA [Verified 20 May 2014].

Fuerst-Waltl, B., Baumung, R., 2009. Economic values for
performance and functional traits in dairy sheep. Italian
Journal of Animal Science 8, 341-357.

Gunia, M., Mandonnet, N., Arquet, R., Alexandre, G,
Gourdine, J.L., Naves, M., Angeon, V., Phocas,F., 2012.
Economic values of body weight, reproduction and parasite
resistance traits for a Creole goat breeding goal. Animal 7,
22-33.

Haghdoost, A., Shadparvar, A.A., Beigi Nasiri, M.T., Fayazi,
J., 2008. Estimates of economic values for traits of Arabic
sheep in village system. Small Ruminant Research 80, 91—
94,

Economic values for Rayeni cashmere goat

Kahi, A.K., Nitter, G., 2003. Developing breeding schemes
for pasture based dairy production systems in Kenya. . Der-
ivation of economic values using profit functions. Livestock
Production Science 88, 161-177.

Kosgey, I.S., van Arendonk, J.A.M., Baker, R.L., 2003. Eco-
nomic values for traits of meat sheep in medium to high pro-
duction potential areas of the tropics. Small Ruminant Re-
search 50, 187— 202.

Kosgey, I.S., Van Arendonk, J.A.M., Baker, R.L., 2004. Eco-
nomic values for traits in breeding objectives for sheep in
the tropics: impact of tangible and intangible benefits. Live-
stock Production Science 88, 143-160.

Lopes, F.B., Borjas, A.R., Silva, M.C., Faco, O., Lobo, R.N.,
Fiorvanti, M.C.S., McManus, C., 2012. Breeding goals and
selection criteria for intensive and semi-intensive dairy goat
system in Brazil. Small Ruminant Research 106, 110-117.

L6bo, R.N.B., Pereira, I1.D.C., Facd, O. and McManus, C.,
2011. Economic values for production traits of Morada
Nova Meat sheep in a pasture based production system in
semi-arid Brazil. Small Ruminant Research 96, 93-100.

Moghadaszadeh, M., Mohammadabadi, M.R., Esmailizadeh,
A., 2015. Association of exon 2 of BMP15 gene with the
litter size in the Raini Cashmere goat. Genetics in the 3rd
Millennium. 13, 4062-4067.

Okeno, T.0., Magothe, T.M., Kahi, A.K., Peters, K.J., 2012.
Application of risk-rated profit model functions in estima-
tion of economic values for indigenous chicken breeding,
Tropical Animal Health and Production 44, 1279-1287.

Vatankhah, M., 2010. Determination of economic weights
for some important traits in native black goats. Final Report.
Animal Sciences Research Institute. Iran.

Communicating editor: Ali K. Esmailizadeh

57



Kargar Borzi et al.

%0 Wloly 33 Sl T 55 ¥ pao o (B 2 GLAB! il 30 s
' 8595 Gl £ s el obsy £ AT Yo d@.mg.ﬂ SR, S50

D1t Bl S Ol S ol degd o8l ((5355LES oAl ( als p oo dige o'
Ol Ol (3,0 g 5 by sel (Dladons Olojl Ol S Ol gamb mlio 5 (5355W08 55900 5 Dladons 35 0 (ol psbe Sl i
@5 3 sl (Dl Dlile ()l 5 Jlowsler Dbl (arb b 5 (5303l Bisel 5 Sl 35 0 (ol poe Cliiow s
Olplea S 8 (s5,508

najmehkargar@agr.uk.ac.ir 1S g mSI Gy ¢ gs 0y 37

455 Olpe 5o b b s dbe al Lo e slad g 01l 5 slasls o ege 51 G s (S5 5 obS
sl Jold (g i G Sy s S el 0SS nl s Sl e b e ey O &
Sliw slasl ol b 3511 6l sshaml Gy Jda 5l Gaiowd cnl 53 (plply (ol (§555 pimaw (Slaey 38
sleedis esle 3 Sleai) (6l (5565 Olsee 5 Jils o 53 ekl Wgte Al 5 2l ¢ e Olpe) o) 5
O35 5 o Ol 05s (S5 o 5 S S 058) W Slio 5 (255 U el Jlaedis 5 5,8 o b dle,
o S dsb 3 s (S 8lE 5 A0 sl AV uls alS Ve slias (683,58, 5l e b (osle 3 g5k
5 boslg Caed i 4 ol Col o Ca b JUT 2 esliza ] (3L Ol 43) Olo S Ol s VL W
a3l ol el oS 35 (a5 S S 5 s i3 035 Jald A ot el e 3 S e 5 Laeilen
Gl SV VYE/Y (s g5 dly IS s pm ol olamstl 5w | .MT);JSJ"W R Ao 53 FYTV L ol ol
o3 ek Wt i sl 5 M5 b 055 Jald Slo o Fpge 38 s Sl 3 el sy ol
3,5 o3l 31 F ok 035 S 4 by se 3laBl s reS L /NP AR el Coeall 5w RS
Laasd 53 oS el s g e a3le 3 5k 035 e 3Ll (ol dad G5 e a3 (/0 F0) A2

s Slis galeasl ol s 350 5 3 WS sl S

58



