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The effect of shearing on milk yield and milk composition was studied in the Tsigai ewes. The sheep were kept
indoor and shorn at the beginning of April. Ewes were milked twice daily and milk samples, from the morning yield
only, were taken on the day before, and on days 2 and 14 post-shearing. Shearing had no effect on milk yield. The
concentrations of milk fat and casein increased from 6.83 + 0.44 and 3.81 + 0.30 %, respectively, in unshorn sheep
up to 7.81 £ 0.35 and 4.23 + 0.33 % on the second post-shearing day, and continued to increase thereafter. The con-
centration of total solids in unshorn sheep averaged 18.26 + 0,44 % but it increased up to 19.37 = 0.25 % and 20.26
+ 0.66 %, respectively, on day 2 and on day 14 after shearing. There was no effect of shearing on the lactose concen-
trations. Renneting time progressively decreased, with changes in milk composition. The possible effects of different
mechanisms involved in post-shearing adaptation on the observed changes in milk composition are discussed.
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E®EKTOT HA CTPHKEIBE BP3 COCTABOT HA MJIEKOTO KAJ OBIIUTE IUT'AJA

EdexroT Ha CTpIKEHETO Bp3 NMPOJYKLHUjaTa U COCTABOT Ha MJIEKOTO Oellle MpOy4YyBaH Kaj OBLUTE OJ] pacaTa
nuraja. OBuuTe Oea YyyBaHM BO INTAJM M CTPWIKEHH Ha MOYETOKOT HAa ampuil. Mom3eHu Oea Ba maTtu THEBHO, a
MPUMEPOLIUTE Ha MIIEKO caMO OJ] YTPHHCKOTO MOJI3eHe Oea 3eMEeHH JIeH Mpe]] CTPUKEHETO U 2-HOT U 14-THOT JeH 1o
crpmwkemero. CTpmkemero Hemaine edexkr Bp3 MpoAykKiujata Ha Mieko. KOHLEHTpaluuTe Ha MileYyHaTa MacT M
Ka3erHOT mopacHaa on 6,83 + 0,44 u 3,81 + 0,30% kaj HecTpmxenure oBuu 10 7,81 + 0,35 u 4,23 + 0,33% Bo
BTOPHOT J€H IO CTPMKCHETO U HPOJOJDKUja Jja ce 3roieMyBaar noHaTamy. KoHLEHTpalyjata Ha BKYITHUTE CYBH
MaTepUM Kaj HECTPIKEHUTE OBLM BO Npocek u3Hecysae 18,26 + 0,44 %, Ho nopacua mo 19,37 + 0,25% u 20,26 +
0.66% Ha 2-noT u 14-THOT AeH Mo cTpmkemeTo. CTpKemeTo HeMmalle eekTH BP3 KOHLEHTPALMHUTE Ha JIAKTO3a.
BpemeTo Ha NOTCHpyBame MPOrPECHBHO OMaJHa CO MPOMEHUTE BO COCTABOT HA MIICKOTO. JIUCKYTHPaHH CE€ MOXHUTE
edexTH Ha pasnM4YHM MEXaHM3MM BKIYy4E€HHM BO HOCTCTpIKOEHATa ajanranuja Ha HaONyIyBaHMTE NPOMEHH BO
COCTaBOT Ha MJIEKOTO.

KityuHu 300poBH: OBLH; CTPUIKEHE; COCTAB HA MIICKO

INTRODUCTION

Sheep of different breeds are kept for dairy-
ing in many countries all over the world. Sheep
milking has been traditionally practiced for thou-
sands of years in the Mediterranean and in the
Balkan countries. Genetic and nutritional factors
as well as management practices may affect to a
different extent the composition of milk and hence
the yield and quality of dairy products. Thermal
environment may also appreciably influence milk

yield (MY) and milk composition. Effect of cold
exposure on milk yield and composition was
evaluated in sheep predominantly in short-term
laboratory studies. Thompson et al. (1981) stated a
considerable reduction in milk secretion rate and
increased milk total nitrogen in shorn sheep ex-
posed to ambient temperature 1 °C. Conversely,
McBride and Cristopherson (1984) found no effect
of cold exposure (0 °C) of shorn sheep on daily
milk yield whereas milk fat concentration signifi-
cantly increased. Milk protein and lactose concen-
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trations also showed a tendency to increase com-
pared to the values in sheep kept at thermoneutral-
ity. Indeed, newly shorn sheep are often exposed
to temperatures below the zone of thermal indif-
ference, which may affect both the MY and milk
composition. The objective of this study was to
evaluate the effect of early spring shearing on milk
composition in the Tsigai ewes kept indoor.

MATERIAL AND METHODS

Experiment was carried out in five Tsigai
ewes at similar age and stage of lactation kept in
barn where lying area of approximately 3 m” per
ewe was ensured. Sheep, in good body condition
(average liveweight of 39.4 + 1.19 kg), were shorn
at the beginning of April. Concentrate (700 g/head
daily commercial mix, containing 18% crude pro-
tein and 6.46% crude fibre) was offered twice
daily, in the morning and in the afternoon, imme-
diately before milking. Chopped hay (10.01%
crude protein and 32.93% crude fibre) was admin-
istered ad libitum. Diet was calculated to meet the
requirements for maintenance and lactation (NRC,
1981). The ewes had free access to water through-
out the day. Sheep were hand milked twice daily at
8:00 and at 18:00 and the milk yield (MY) from
each sheep was measured volumetrically. Milk
samples, from the morning milk only, were taken
on the day before, and on days 2 and 14 post-

shearing. During the observation period air tem-
perature and humidity, and air movement were
recorded at sheep’s height three times daily: at
7:00, 14:00 and 21:00. The daily water intake was
also recorded. The results were presented as mean
and standard error of the mean. Differences were
assessed by the Student’s t-test. Data were ana-
lyzed using software package "Statistica" (Exel
2003).

RESULTS AND DISCUSSION

During the post-shearing period minimum
temperatures in the barn ranged from 1.6 to 6.7 °C,
and maximum temperatures ranged from 10.7 to
17.9 °C, being most of the time well below the
critical point for shorn ewes (NRC, 1981).

Changes in milk composition are presented in
Table 1. Mean daily MY was not affected by
shearing and did not change measurably through-
out the observation period. There were appreciable
increase in total solids and milk fat content on the
second day after shearing and the increase per-
sisted up to the end of observation. Total protein
concentration also exhibited a tendency to increase
apparently at the expense of casein. There were
not detectable changes in lactose concentration re-
sulting from shearing. Renneting time decreased
with the increase in concentrations of other con-
stituents, especially casein.

Table 1
Milk yield and composition before and after shearing

Ttems Before shearing 2™ day post-shearing 14" day post-shearing
X+ & X+ & X+ &

Mean daily milk yield, ml 0.349+42 0.353+29 0.338 +3.5

Total solids, % 18.26 +0.44 19.37+0.25 20.26 +0.66

Milk fat, % 6.83 £0.44 7.81 £0.35 8.07 £0.52

Total protein, % 6.12+0.40 6.34+0.30 6.71 £0.40

Lactose, % 4.71+0.23 4.61+0.32 4.89+0.16

Casein, % 3.81+£0.30 4.23+033 4.61£0.35

Renneting time, s 235+8 210+ 6 200+ 8

Numerous environmental and other factors
influence milk yield and quality by means of
changes in the over-all hormonal profile and me-
tabolism resulting in changes in the concentrations

of various metabolites in the blood flow. This re-
sults in changes in the rate of supply of nutrients to
the mammary gland that ultimately affected the
secretion of milk constituents (Thompson, 1985).
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Shearing had the most substantial effect on
milk fat concentration. Such sharp changes are
usually associated with decrease of milk volume,
but in this study mean daily MY was not measura-
bly influenced by shearing. This suggests that the
observed increase in milk fat concentrations may
be due to the post-shearing metabolic adaptation
associated with mobilization of body fat reserves
and corresponding increase in free fatty acid and
triglyceride concentrations in blood flow. Milk fat
is composed of triglycerides containing short-,
medium- and long-chain fatty acids which are used
by the mammary gland for milk synthesis (Thom-
son and Snoswell, 1979). Maintenance of the
thermal homeostasis in shorn ewes led to an in-
crease in circulating substrates supporting milk fat
secretion. Thereby, the increased availability of
milk fat precursors in the bloodstream might be
expected to increase milk fat content.

Milk protein yield is less dependent on envi-
ronmental conditions than fat content. Although it
is difficult to influence by nutritional manipula-
tion, milk protein is positively related with the to-
tal energy supply. In our study shearing did not
cause noticeable changes in feed intake that may
account for the increase in milk protein concentra-
tion. There were several possible mechanisms un-
derlying the improved amino acid supply to milk
protein synthesis in shorn ewes. The increased rate
of passage of digesta in shorn, cold exposed, sheep
may increase the amount of undegraded protein
reaching the abomasum (Ngongony et al., 1984).
This post-ruminal protein supply may increase
amino acid availability for milk protein synthesis.
On the other hand, the increased rate of passage of
digesta is usually associated with a decrease of
bacterial protein yield in the rumen (Christopher-
son and Kennedy, 1983), reduction of protein sup-
ply to the post-ruminal parts of the digestive tract
and, therefore, a decrease in the amino acids sup-
ply for milk protein synthesis.

Changes in the hormonal profile resulting
from shearing apparently affected the homeorhetic
capacity of ewes that led to the changes in nutrient
partitioning to different tissues and organs. This
appeared to be a key mechanism which may affect
both the rate of milk fat and milk protein synthesis.
Such a suggestion was confirmed by the equal
level of feed intake during pre- and post-shearing
period (Aleksiev, 2008). Symonds et al. (1990)
pointed out that winter shearing caused changes in
blood hormone concentrations resulting in im-
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proved ability to utilize body fat as an energy
source and changes in the partition of nutrients to
the mammary gland. The observed post-shearing
dehydration of sheep, owing to the decrease in vol-
untary water intake (Aleksiev, 2008), may change
the total body water content and plasma osmo-
lality, and influence the concentration of milk con-
stituents in shorn ewes.

The increased concentration of milk constitu-
ents during cold exposure may also be considered
as an adaptive responses aimed at supporting the
offspring with an adequate level of nutrients for
survival. Knight et al. (1993) studied the shearing
effect at different months of the year and stages of
lactation on milk yield and composition. In all
cases shearing was found to cause an increase in
the concentrations of fat and protein with an ac-
companying increase in the concentration of the
total solids.

The decrease in renneting time reflected in-
creased concentrations of milk fat and proteins,
particularly casein, which constitutes the main lim-
iting factor of cheese to milk ratio (Diaz and
Analla, 1999). In this respect shearing had a dis-
tinct positive effect on milk characteristics from
the processing point of view.

CONCLUSION

Early spring shearing of the Tsigai sheep kept
indoor had no effect on daily milk yield. Shearing
caused an increase in milk fat and milk protein
concentrations and a corresponding increase in the
concentration of the total solids. These changes
would be expected to improve the quality of milk
for processing and increase the yield of cheese per
liter of milk.
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