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Abstract

The aim of the present research was to estimate some economic indicators of raising sheep of the
North-East Bulgarian merino breed (Shumen type). Study was conducted at the sheep farm of the
Research Agriculture Center — Targovishte for the period from 2018 to 2020. The production system
applied at the farm was semi-intensive, with stall-pasture regime. The annual repair of the flock was
20%, breeding animals being of own production. Conception rate of females was about 92%, and
prolificacy varied from 70 to 90% on average for the study period. Most of the feeds were produced
at the farm and valued at cost, and only part of them were purchased at market prices. The farm is
a member of the ,,Association for breeding of thin-wool sheep”, which performs selection control
of the animals in the flock. Data were provided by the accounting department of the enterprise and
processed using mathematical-statistical model and computer program Excel. Therefore, revenues
from sales and subsidies, production costs, profit and profitability were calculated. It was found that
the sheep farm generated financial loss, based on the difference between revenues from sales and total
costs, and the positive annual value of the profit and profitability was due to the received subsidies.
Efforts need to be focused on increasing animal performance, reducing costs per ewe and using all
available opportunities to receive subsidies by the state.
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Pe3rome

[enta Ha HACTOSIIOTO M3CIICABAHE € JIa CE MPOyYaT HIKOM MKOHOMHYECKU IMOKA3aTeI! MIPH OT-
rIexaaneTo Ha oBie oT CeBepon3ToUHOOBITapcKkaTa ThHKOpYHHA nopona (Lllymencku tum). To e
nposeneHo B niepuona 2018—2020 1. B oBuedepmara Ha HammoHamHUS IEHTHP MO 3€MENEIUe B TP.
Teprosuie. [IponsBoacTBeHaTa cUCTEMa B CTOMAHCTBOTO € TOJTYWHTEH3MBHA, OOOPHO-TIACHIIIHA.
logumausT peMoHT Ha ctanoTo € 20%, KaTo pa3MIoOAHUTE KUBOTHHU Ca OT COOCTBEHO MPOU3BOJI-
CTBO. 3aroAsieMocTTa € 0KoJo 92%, a minogoBuTocTTa Bapupa ot 70 10 90% cpeaHo 3a neproaa Ha
uscaensaneTo. [lo-ronsiMa gacT ot GypaxxuTe ce MpOU3BEXAAT B CTOMIAHCTBOTO U CE OCTOMHOCTSBAT
1o ce0eCcTOMHOCT, KaTo caMo 4acT OT TIX C€ 3aKyIyBa Ha ma3apHu 1eHHu. CTOMaHCTBOTO YJICHYBA B
»Acouuanus 3a pa3pbxkiane Ha ThHKOpYHHHU oBlle — APTOB®, KoATO M3BBpIIBA CENIEKIIMOHEH KOH-
TPOJ HA TPOAYKTHUBHUTE MPU3HAIU B CTAIOTO. JJaHHUTE ca MPEOCTaBSHU OT CUSTOBOIHHUSI OT/CIT Ha
OPEINPHUATUETO U ca 00padOTEHH C MMOMOIITa HA MATEMATHKO-CTaATUCTUICCKH MOJIET U KOMITIOThPHA
nporpama Excel. i3uucnenu ca mpuxonure ot mpoaaxou u cyOcHanu, Mporu3BOJCTBEHUTE PA3XO/IH,
nevaydaTa ¥ peHTaOMITHOCTTA. YCTAHOBEHO €, Y€ OBIIEBBIHOTO CTOMAHCTBO reHepHupa (PMHAHCOBU
3aryOu Ha 6a3a Ha pa3jauKara MEXIy IPUXOAUTE OT MPOAAKON U OOIIUTE Pa3XoaH, KaTo MOJI0XKH-
TETHUST TOAUIICH PUHAHCOB PE3yJITaT U PEHTAOMIIHOCT € JIBJDKAT Ha MoTyueHuTe cyocuauu. He-
00XOTMMO € J1a Ce HacodaT yCUJIUS KbM TOBUIIIABAHE TPOIYKTHBHOCTTA HA JKUBOTHUTE, PEAYIIHPAHE
Ha Pa3XOAMTE 3a OBLIA MaiiKa M pealn3upaHe Ha BCHYKH Bh3MOKHOCTH 3a MOJy4aBaHe Ha CyOcHuaIuu

OT AbprKaBaTta.

Knrwuoeu oymu: CeBepon3TodyHOOBITapcka ThBHKOPYHHA nopoaa osue — Lllymencku tur,

TPUXOH, PA3XO/H, Ievaida, peHTa0MITHOCT

Introduction

The fine-wool sheep breeds in Bulgaria repre-
sent a valuable genetic resource for the national
economy, despite their highly reduced popula-
tion in recent decades - from 1 541 000 in 1989
to 5 000 ewes in 2015, due to changing the em-
phasis of production from wool to milk and meat
traits. In 2013, merino breeds were declared
endangered, therefore farmers have been given
subsidies for keeping and maintaining flocks
(Stancheva et al., 2017). However, a certain re-
vival of the market of young breeding animals
was achieved after the introduction of Measure
214 ,,Agroecology” and at later stage of Measure
10 ,,Agroecology and climate”, concerning me-
rino breeds that have been developed and raised
in the country (Slavova, 2020). As result of the
outflow of farmers from raising fine-wool sheep,
the existing genetic and genealogical structures
were disrupted, and the breeding programs were
replaced with programs for conservation of me-
rino sheep populations. In 2011, a general ,,Pro-
gram for breeding of merino sheep in Bulgar-

ia for the period 2011-2020” was issued by the
»Association for breeding of fine-wool sheep in
Bulgaria” (Stancheva et al., 2020).

According to data provided by the breeding
organization, as of 2018 — 5 210 merino sheep
have been under selection control, of which
4 058 sheep of three merino breeds developed
in Bulgaria — North-East Bulgarian fine-wool
breed — 3 686, Thracian fine-wool breed — 204
and Karnobat fine-wool breed — 168. The North-
East Bulgarian breed still has the largest number
of fine-wool sheep in the country, and over the
years has continued to be the subject of research
by researchers as Slavov (2007), Staikova and
Stancheva (2009), Tsonev (2014), Stancheva et
al. (2015), Stancheva et al. (2017), Stancheva et
al. (2020 a, b, c) etc.

However, scientific interest has been focused
mainly on the genetic structure of the breed and
productive characteristics of animals, as well as
on the possibilities for improving productivity.
Slavov and Georgiev (2008) made an econom-
ic assessment and analyzed the effect of factors
on the absolute live weight gain in lambs from
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the North-East Bulgarian merino breed and its
crosses with Australian Merino and Ile de France
breeds. Economic analysis of raising North-East
merino sheep were performed by Slavova (2020)
and Stankov (2020), as well. In order to make
comparative studies between different flocks and
enterprises, further research is needed in this
area. The specificity of this productive direction
requires a targeted strategy for adaptation to cur-
rent and future economic conditions.

Analysis of economic indicators in merino
sheep was made by Rosas et al. (2014) in Spain
and Wallace et al. (2021) in Australia. Young et
al. (2020) found that the most profitable flock
structure in Australia, being the largest producer
of merino sheep, is running Merino ewes and
turn off finished Merino or first-cross lambs.
The profitable selection of these flocks was found
robust to commodity price variation but did re-
quire the farmer to give more attention to sheep
management. In their study, Farrell et al. (2021)
demonstrated a whole flock transition from Rom-
ney to 3/4 Merino 4 Romney flock in New Zea-
land, where most wool produced is coarse wool,
which has lost its relative value while shearing
costs have increased. Transition was found prof-
itable and achievable without large variation in
sheep feed demand, although the scale of benefit
compared to maintaining a Romney flock was
determined by changes in sheep and wool sale
prices.

The aim of the present study was to estimate
some economic indicators of raising sheep of the
North-East Bulgarian fine-wool breed (Shumen
type) and to calculate profit and profitability as
key indicators of economic efficiency.

Material and methods

The object of research was the sheep flock
of North-East Bulgarian merino breed (Shumen
type), raised at the farm of the National Center
of Agriculture — Targovishte. The data processed
was for a period of three years (2018—-2020). Pro-
duction system practiced was semi-intensive,
keeping animals indoor in the winter, and graz-
ing on pasture in the summer. Breeding lambs

were weaned at about 100 days after birth, and
lambs for sale when reaching about 26 kg of live
weight. The annual repair of the flock was 20%,
with lambing once a year. Breeding animals of
own production were intended for reproduction
in the flock. Artificial insemination was applied,
and only females, which were object of research
were treated with hormones. The fertility rate of
ewes and ewe lambs was about 92% on average
for the study period. Most of the feeds were of
own production, and only partially purchased at
market prices.

The average live weight of the ewes was 62—
64 kg, wool production varied from 5 kg to 6.8
kg per ewe, and prolificacy ranged widely from
70% to 90%, depending on the year.

The farm is a member of the ,,Association for
breeding of thin-wool sheep in Bulgaria — AR-
TOB” and received direct payments for ewes
under selection control, and transitional national
aid for the animals that did not meet the relevant
criteria. During the study period, subsidies were
paid for under ,,Single Area Payment” scheme,
for ,,Agroecology and climate”, and ,,De mini-
mis”.

Based on the financial information provided
by the accounting department of the farm for the
period 2018-2020, the total revenues (includ-
ing revenues from sales and subsidies), and to-
tal costs were estimated. The difference between
the revenues from sales and total costs was indi-
cated as profit before subsidies, and the differ-
ence between total revenues and total costs — as
profit after subsidies. Profitability (before and
after subsidies) was also calculated as a ratio be-
tween profit (before and after subsidies) and total
costs. Data were processed using mathematical-
statistical model and computer program Excel.
The main economic indicators were estimated as
a total for the farm and per ewe and year.

Results and discussion

At the studied farm, 482 ewes and 39 rams
were raised on average during the study period,

and the number of lambs born varied from 338 in
2019 to 476 in 2018 (Table 1).
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Revenues from sales included sales of lambs
for slaughter and breeding lambs, breeding rams,
culled sheep and wool (Table 2). Milk was used
only for suckling lambs.

The price of lambs for slaughter was relative-
ly constant for the period - between BGN 4.50

Table 1. Number of animals in the farm

and 5.00 per kg of live weight, as the average
in the country for the specified period. Breed-
ing lambs were sold at a price of BGN 6 per kg
of live weight. Their relatively high proportion
is impressive, indicating for a demand of young
breeding animals of the breed during study pe-

On average for the

Gategory 2018 2019 2020 study period
number
Ewes 518 481 447 482
Rams 38 45 33 39
Lambs 476 338 369 394
Table 2. Revenues, BGN
2018 2019 2020
Revenue kg, .. Value kg, .. Value kg, . Value
number Unit price BGN number Unit price BGN number Unit price BGN

1. Revenues from sale of
animals - - 64984.00 44633.00 52944.00
1.1. lambs for slaughter 4, 500 3322000 254 450  25146.00 201 500  22110.00
(about 22 kg live weight)
1.2. lambs for breeding
(about 26 kg live weight) 174 6.00 27144.00 84 6.00 13104.00 168 6.00 26208.00
1.3. rams for breeding 6 420.00 2520.00 9 360.00 3240.00 4 400.00 1600.00
1.4. culled sheep 42 2100.00 50 3143.00 38 3026.00
gf Sg‘(’)f””es fromsale  3480kg 2,00 6960.00 2818kg  2.00 5636.00 2240kg 150 3360.00
5. Revenues from sales 71944.00 50269.00 56304.00
4. Revenues from sales
per ewe 138.89 104.51 125.96
5. Revenues from 105673.41 121668.70 95826.66
sunsidies
5.1. per ewes under
selection control 20896.00 33674.20 19821.51
5.2. national transitional
aid related to production 1894.68 987.45 2541.31
5.3. according
to Measure 10
Agroecology and 20189.52 18404.05 12078.93
climate”
5.4. ,De minimis” aid 5560.00 5310.00 5470.00
5.5. area payment
(SEPP) 57133.21 63293.00 55914.91
7. Total revenues /3 + 5/ 177617.41 171937.70 152130.66
8. Total revenues per 342 89 35746 340.34

ewe
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riod. Moreover, breeding rams were also sold
annually. The price of culled sheep per kg of
live weight was not specified, depending on the
health status of the animals sold. Revenues from
wool were relatively high, given the higher wool
production of the breed and the average price of
about BGN 2 (significantly higher than the aver-
age for the country - about BGN 1 per kg).

Revenues from sales were the highest during
the first year of the period - BGN 138.89 per ewe,
which was associated with the number of ewes -
518, and lambs and wool sold, respectively.

Revenues from subsidies significantly pre-
vailed over revenues from sales. The farm has
declared 321.740 ha of grass areas, for which
received subsidies under the ,,Single Area Pay-
ment Scheme”, meeting the criteria of 0.15 ani-
mal units per ha (Agriculture State Fund, https:/
www.dfz.bg/bg/dp-2014- 2020 / schemes-2015 /
-sepp-/).

After subsidies, the total revenues increased
to BGN 342.89 in 2018, BGN 357.46 in 2019 and
BGN 340.34 per ewe in 2020, respectively. In
the last year there was been a decline compared
to the previous year, as revenues from subsidies
were reduced.

The structure of revenues presented the aver-
age share (in %) of each category of revenue for

Figure 1. Relative share of the revenues from subsidies and sales,
from the Total revenues, %

64.4% from
subsidies

the analyzed period (Fig. 1). The relative share
of the revenues from subsidies in total revenues
was twice as high as that of revenues from sales
— 64.4% to 32.4%, and the revenues from wool
had limited economic importance for the farm.

Production costs are presented in Table 3. The
membership fee paid to the breeding organiza-
tion was the single fixed cost indicated. The rest
costs were variable costs, labour having the larg-
est share, followed by the feed costs. According
to the data of the accounting department of the
farm, the permanent employees were 8 persons.
In the last year there was a serious increase in la-
bour costs compared to the previous one — from
BGN 69.354 to BGN 94.636 as being extremely
difficult for the farmers to hire skilled employees,
which required higher wage rates due to high de-
mand and limited supply. The cost of feeding an-
imals was significantly lower than that of labour,
given that most of the feed was produced at the
farm. At the end of the period there was a serious
increase in the total costs — from BGN 254.68 to
BGN 331.63 per ewe, which was directly related
to increasing labour costs.

The economic results based on the differ-
ence between revenues from sales and total costs
showed that the farm could not rely on its own
production to gain profit and remain viable (Ta-

3.2% from
sales of wool

Fig. 1. Relative share of the revenues from subsidies and sales, from the Total revenues, %
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ble 4). Losses increased for the analyzed period -
from BGN 127.43 to BGN 205.67 per ewe, and the
profitability decreased from -47.85% to -62.02%,
respectively. After adding subsidies, the financial
result turned to positive, in the last year being sig-
nificantly lower - BGN 8.71 per ewe, and profit-

ability - 2.63%. As already mentioned, this was
largely due to the rising labour costs, as well as
decreasing subsidies. Similar result reported also
Stankov (2020) for a sheep flock of North-East
Bulgarian merino: BGN -76.3 and BGN 3.70 per
ewe before and after subsidies, respectively.

Table 3. Production costs, BGN

2018 2019 2020
Costs

Value BGN
1. Fixed costs 2200.00 2338.00 3925.00
1.1. Membership fees 2200.00 2338.00 3925.00
2. Variable costs 135755.00 120165.00 144312.00
2.1. Feed costs 36499.00 37655.00 37510.00
2.1.1. concentrates 2681.00 3434.00 1027.00
2.1.2. starters 3250.00 2600.00 2600.00
2.1.3. hay 4862.00 5066.00 3623.00
2.1.4. sillage 11420.00 13011.00 8148.00
2.1.5. straw 1486.00 1325.00 1684.00
2.1.6. others 12800.00 12219.00 20428.00
2.2. Labour costs 67013.00 69354.00 94636.00
2.3. Veterinary costs 8750.00 5462.00 6472.00
2.4. Electricity 900.00 1200.00 874.00
2.5. Transport 150.00
2.6. External service 3240.00 3000.00 3600.00
2.7. Fuels 464.00 500.00 320.00
2.8. Repairs 14000.00
2.9. Material 2550.00 254400 900.00
2.10. Others 2189.00 450.00
3. Total costs /1 + 2/ 137955.00 122503.00 148237.00
4. Total costs per ewe 266.32 254.68 331.63
Table 4. Economic results
indicator 2018 2019 2020

BGN, %

Profit before subsidies, BGN -66011.00 -72234.00 -91933.00
Profit before subsidies per ewe, BGN 12743 -150.17 -205.67
Profitability before subsidies, % -47.85% -58.97% -62.02%
Profit after subsidies, BGN 39662.41 49434.70 3893.66
Profit after subsidies per ewe, BGN 76.57 102.77 8.71
Profitability after subsidies, % 28.75% 40.35% 2.63%
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In own study, Slavova (2020) reported a nega-
tive financial result and profitability for a five-
year period (2010-2014) in a sheep farm of the
North-East Bulgarian merino breed (Dobrudzha
type). Negative values for profit and profitability
received also Slavova and Slavova (2021) for a
sheep flock of the Thracian merino breed.

In search of solution to increase the economic
results in fine-fleece sheep, Slavova (2020) rec-
ommended to apply hormonal treatment and ear-
ly insemination in order to receive more lambs
in periods related to increased demand for lamb
meat. Popova et al. (2015) found that the hormon-
al stimulation of animals of the Thracian merino
breed led to increase in profitability. This would
imply certain costs, which however could be
compensated by the income from sold progeny.

According to Stankov (2020), it would be nec-
essary for the European Commission to revoke
wool’s status as a side product. Wool should be
bought at fair prices that cover the expenses of
production. In addition, selection needs to focused
on increasing fertility and meat yield of fine-wool
sheep. In this respect, Staykova and Stancheva
(2009) suggested that the analysis of the current
state of fine-wool sheep breeds in Bulgaria shows
that a new breeding policy was needed in order to
increase economic efficiency. The authors pointed
out the need to develop a strategy for the devel-
opment of the sector based on modern research,
analysis and assessment of genetic diversity.

The trends in recent years and especially
those related to the effect of the post-Covid 19
crisis worldwide are related to the accelerated in-
crease in the prices of basic production resourc-
es such as feed and accompanying ones — elec-
tricity, fuels, materials, consumables, services.
Against this background, a major problem for
livestock enterprises remains the lack of skilled
employees, which means that the cost per man-
hour is expected to rise rather than maintain its
level. On the other hand, the prices of basic sheep
products are also rising, but it is not yet clear to
what extent they are able to compensate for the
escalating production costs. In such sheep flocks
as studied in this paper, the main income is sub-
sidies, as high productivity of animals cannot be
relied on, especially since milk as a product is

not sold. In this regard, it is of great importance
for the survival of the sheep farms to make ev-
ery effort to successfully implement the subsi-
dy criteria under the relevant existing schemes
and measures. An advantage in this case is the
own production of feed, as well as the significant
areas declared under the Single Area Payment
Scheme, which confirms the great importance of
the availability of pastures and arable land for
the viability of livestock farms.

Conclusions

Studied farm had negative results in terms of
benefit from own production, and thanks to the
received subsidies the values of profit and profit-
ability were positive. Therefore, it is necessary to
focus efforts on increasing animal performance
and reducing costs per ewe, together with meet-
ing the criteria for receiving subsidies on farms.

References

Bozhilova-Sakova, M., Dimitrova, I., & Ignatova,
M. (2020). Genetic diversity of Booroola gene in North-
east Bulgarian Merino sheep breed. Journal of BioScience
and Biotechnology, 9(2), 19-22.

Conradie, B., & Landman, A. (2015). Wool versus
mutton in extensive grazing areas. South African Journal
of Agricultural Extension, 43(1), 22-31.

Farrell, L. J., Tozer, P. R., Kenyon, P. R., Cranston,
L. M. & Ramilan, T. (2021). Producing higher value wool
through a transition from Romney to Merino crossbred:
constraining sheep feed demand. Agriculture, 11, 920-937.
https://doi.org/10.3390/agriculture11100920

Narayan, E., Sawyer, G., Hoskins, N., & Curren, G.
(2021). Reproductive Rates of Merino Ewes and Offspring
Quality under AI Program. In Sheep Farming-Herds
Husbandry, Management System, Reproduction and Im-
provement of Animal Health. IntechOpen. 1-20.https://doi.
org/10.5772/intechopen.99617

Olivier, W. J., Snyman, M. A., Olivier, J. J., Van
Wyk, J. B., & Erasmus, G. J. (2001). Direct and cor-
related responses to selection for total weight of lamb
weaned in Merino sheep. South African Journal of Animal
Science, 31(2), 115-122.

Popova, Y., Slavova, P., Laleva, S., Yordanova, D.,
Angelova, T., Krastanov, J., & Karabashev, V. (2015).



CEJICKOCTOIMTAHCKA AKAJTEMMUSI o XXKMIBOTHOBB/IHU HAYKH, LIX, 52022 29

Economic evaluation of a hormonal scheme for induction
of estrus and stimulation of ovulation in Thracian thin-
wool ewes. Bulgarian Journal of Animal Husbandry, LII,
3,26-30. (Bg).

Rosas, J. P., Escribano, A. J., Gaspar, P., Mesias, F.
J., & Escribano, M. (2014). Analysis of economic indica-
tors in Merino sheep farms in dehesas: a study consider-
ing the size of the flock. In XXXIX Congreso Nacional
de la Sociedad Esparniola de Ovinotecnia y Caprinotecnia
(SEOC), XV Congreso Internacional, Ourense, Espana,
17-19 de septiembre de 2014 (pp. 343-348). Sociedad Es-
pafiola de Ovinotecnia y Caprinotecnia (SEOC). https:/
www.cabdirect.org/cabdirect/abstract/20163283587

Slavov, R. (2007). Opportunities for improvement of
sheep from the North-eastern Bulgarian fine-fleece breed—
Dobrudjan type (Doctoral dissertation, PhD Dissertation,
Stara Zagora).

Slavov, R., & Georgiev, L. (2008). Economical Assess-
ment and Effect of Factors on The Absolute Live Weight
Gain in Lambs from the Northeast Bulgarian Merino
Breed and it’s Crosses with Australian Merino and Ile-De-
France. Tekirdag Ziraat Fakiiltesi Dergisi. 5 (1), 27-34.

Slavova, S. (2020). Economic efficiency in sheep of
different productive directions and selection levels. PhD
Thesis, Stara Zagora, 176. (Bg)

Slavova, S., & Slavova, P. (2021). Profitability and
Economic Values of Traits in Thracian Merino Sheep.
Journal of Mountain Agriculture on the Balkans, 24 (6),
31-46.

Snyman, M. A., & Herselman, M. J. (2005). Compar-
ison of productive and reproductive efficiency of Afrino,
Dorper and Merino sheep in the False Upper Karoo. South
African Journal of Animal Science, 35(2), 98-108.

Stancheva, N., Slavova, P., Laleva, S., Krustanov,
J., Iliev, M., Staikova, G., Kalaydhziev, G., & Tzoneyv,
T. (2015). Present status, development and productivity
of Bulgarian fine fleece of sheep breeds in some herds of
Agricultural Academy. Animal Science, 5, 62-71.

Stancheva, N., Slavova, P., Kalaydhziev, G., An-
gelova, T., Yordanova, D., Staikova, G., & Krastanov,
J. (2017). Genetic structure of the sheep from the
Shumen inbreeding type of north-east Bulgarian merino
sheep. Zhivotnov’dni Nauki/Bulgarian Journal of Animal
Husbandry, 54(3), 44-53.

Stancheva, N., Krastanov, J., & Kalajdzhiev, G.
(2020). Weight development of sheep from the North-East
Bulgarian Merino breed. Zhivotnovadni Nauki, 57(6),
3-10.

Stancheva, N., Slavova, P., Kalaydzhiev, G.,
Krastanov, J., & Laleva, S. (2020). Genetic variance of
the prolificacy trait in sheep from North-East Bulgarian
Merino breed. Zhivotnovadni Nauki, 57(5), 3-11.

Stancheva, N., Krastanov, J., & Kalaidzhiev, G.
(2020). Wool production of North-East Bulgarian Merino
sheep. Zhivotnovadni Nauki, 57(3), 39-47.

Stankov, K. (2020). Economic efficiency of local,
merino and meat-type sheep breeds raised in Bulgaria
without milking. Agricultural Science & Technology
(1313-8820), 12(1). 37-41.

Staikova, G., & Stancheva, N. (2009). Effect of some
factors on the wool yield and staple length at different
ages in sheep from the Northeast Bulgarian Fine Fleece
Breed-Shumen type. Bulgarian Journal of Agricultural
Science, 15(5), 463-470.

Tsonev, T. (2014). Productive characteristics of merino
sheep raised in Bulgaria. Abstract of dissertation, 35 p.

Wallace, J. S., Egerton-Warburton, K. L., & Swan,
A. A. (2021). ECONOMIC ANALYSIS OF MERINO
EWE PERFORMANCE FROM DIVERSE INDUSTRY
SIRES USING GRASSGRO™, In Proc. Assoc. Advmt.
Anim. Breed. Genet (Vol. 24, pp. 337-340).

Young, M., Kingwell, R., Young, J., & Vercoe, P.
(2020). An economic analysis of sheep flock structures for
mixed enterprise Australian farm businesses. Australian
Journal of Agricultural and Resource Economics, 64(3),
677-699. https://doi.org/10.1111/1467-8489.12371



