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EFFECTS OF WEANING AGE AND SUCKLING
 
REGIME ON THE PROFITABILITY OF DUAL
 

PURPOSE SHEEP AND GOATS
 

S. Economides 

SUMMARY 

Two weaning ages in sheep (35 and 42 days) and two weaning ages in goats 
(49 and 56 days), the younger weaning age combined with continuous and the old
er with restricted suckling, were used to investigate milk yield and fat content of 
milk and liveweight gain and feed intake of lambs and kids from 29 to 56 days in 
sheep and from 42 to 70 days in goats. Milking times per kg of sheep or goat milk 
were also measured. Sheep and goats were offered a diet composed of 66% concen
trates and 34% roughage and lambs and kids were offered a pelleted creep feed ad 
libitum and alfalfa hay. Ewes weaned at 42 days post-partwn with restricted suck
ling prior to weaning produced slightly more milk and their lambs had similar live
weight gain with ewes continuously sucked and weaned at 35 days of age but at the 
expense of higher liveweight loss. Goats continuously sucked and weaned at 49 
days post-partwn had similar milk yields and liveweight gain of kids with goats 
weaned at 56 days and partially sucked prior to weaning. Milking time was inverse
ly related to the quantity of milk removed from the udder. Less time was needed to 
milk a unit of goat milk than a unit of sheep milk. It was concluded that in sheep, 
continuous suckling and weaning at 35 days of age or restricted suckling and wean
ing at 42 days can be applied depending on the price relationships between milk, 
meat and the availability of labour and facilities to separate the lambs from the 
ewes. It was also concluded that continuous suckling and weaning of goats at 49 
days had more advantages than restricted suckling and weaning at 56 days of age. 

nEPIAHlJIH 

XQTjOLfLOnovrlEll'pwv Mo TjALXl£t; anoyaAaKtLOfLOu ota nQol)<ua (35 XUL 42 
IA£Q£t;) XUL 01Lt; alyEt; (49 XUL 56 IlEQEt;) nov 01JVOVU01TjXaV Tj IlEV IlLXQrl TjALXla 
Il£ 01JVEXrl Tj 010 Il£YUATj Il£ IlEQLXO ElTjAaoll6 1WV allvoEQLCPlWV yLa va Il£A£1TjElEl Tj 
mLoQUOTj 1WV ouo OV01TjllU1WV mTjv naQaywYrl XUL 1TjV ALJtonE~LEX1LXo'tTj1a 
10V yUAax"tOt;, XUL 1T]V nQooAT]'\jJTj O'tEQEUt; 1QOCPrlt; XUL avamvSTj 1WV 
allvoEQLCPLWV. H OOXqLT] EyLvE yLa ta nQol)ma 01TjV nEQlOOO 29 IlEXQL S6 IlEQEt; 
1l£1U 10V 10X£10 XUL 01Lt; alyEt; 01TjV nEQLOOO 42 IlEXQL 70 IA£QEt;. M£1QrlOTjX£ 
mlOTjt; 0 XQovot; nov XQEL~01av yLa va aQll£xElEl Eva XLAWYQall1lO YUAax10t; 
aLyat; rl nQol)6.10v. L1a nQ6l)ma XUL 1Lt; alyEt; MElTjXE OL1TjQEOLO nov 
an01EAEl10 ana 66% ovll:lt1JXVWIlEVTj 1QOCPT] xm 34% XOVOQOELOrl1QoCPrl' L1a 
allvoEQlCPW MElTjXE xvl3onoLTjlA£vTj 1QOcpi) xm 1QLcpVA.A.OOavot;. OL nQ0l)mlvEt; 
nov anoyaAax1loElTjXaV 42 IA£QEt; IlE'tu "tOv 10X£10 IlE EcpaQllOyi) Il£QLXOU 
8r]Aaollou 1WV aQVL<.l:Jv £orooav EAacpQu '4JTjA.01EQTj naQayroyi) yUAaX"tOt; ana 
EXElVEt; nov anoyaAax1loElTjXaV 01Lt; 3S IA£Q£t; Il£ OVVEXT] ElTjAaoIlO. H av6.:rt1VSTj 
1WV aQvLwv xm ma ovo ovo1i)llma anoyaAax1Lollou i)1av Tj lOLa, 0!lWt; OL 
nQol)mlvEt;, nov anoyaAax1lo8T]xav 01Lt; 42 IlEQEt; Exaoav I)6.QOt;. OL aLyEt; XUL 
ma Mo ovo1i)1lU1a anoyaAaX1LOfLOu Eowoav 1TjV lOLa naQUYwyi) yUAax"tOt; 
XUL 1a EQlcpLa Elxav 1TjV LOLa aVUmVSTj. 0 xQ6vot; aQIA£Ylla10t; i)1av 
aV1LmQocpwt; avuAoyot; IlE 1TjV n0001Tj1a 10U yUAaX"tOt; nov acpaLQEElTjXE ana 
10V IlU010. IOTj n0001Tj1a ULyLvou YUAax"tOt; aQIlEy01av 010 ALYW1EQO XQovo ano 
10 yUAa nQol)u10V. LlJll:ltEQaOllmLXU Tj Il£AE'tTj aU1i) EOELSE on xm ta &uo 
ovo1i)llma anoyaAax1LOIlou 1l:lt0QOUV va EcpaQfLO010UV ma nQ6l)ma avuAoya 
Il£ 1Lt; 1L1l£t; 10V YUAax10t; xm 10V XQEmot;, 'tTjv &LaEl£oLIlTj EQyaola xm 'tTjV 
unaQSTj 1rov avayxaLWV XWQWV yLa 10 XWQLOIlU 1WV aQvLWv. Ta an01EA£o1lU1a 
Il£ 1Lt; aLyEt; £&ELsav O'tL 0 anoyaAax1LOIl0t; 1rov mywv ont; 49 Il£QEt; IlE ouvEXi) 
8T]Aaollo 'twv £QLCPlrov £XEL nEQLOoo'tEQU nAEOvEx'tT]1lU1a ana 10V 
anoyaAax1LOIl6 o1Lt; S6 IA£QEt; IlE IlEQLXO ElTjAaoll6 'trov EQLCPlroV. 
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INTRODUCTION 

The Damascus goats and the Chios 
sheep, the two main breeds in Cyprus kept 
under semi-intensive conditions of manage
ment, are characterised by high milk produc
tion and prolificacy and they are used as dual 
purpose animals for the production of both 
meat and milk. Therefore, it is important to 
increase commercial milk yield and simulta
neously to achieve satisfactory growth of 
lambs and kids. Increase in marketable milk 
can be achieved through restricted suckling 
or weaning at a younger age (Louca, 1972; 
Louca et al., 1975; Hadjipanayiotou and 
Louca, 1976). 

Early weaning (42 and 52 days of age for 
lambs and kids, respectively) combined with 
restricted suckling 14 days prior to weaning 
(Economides, 1986; Hadjipanayiotou and 
Economides, 1986; Economides et aI., 
1990a) was used to sustain uninterrupted 
growth of early weaned ruminants by in
creasing solid feed intake. The income from 
the sale of milk and meat was higher with 
early weaned lambs (42 days) combined with 
8 h suckling compared to either 24 or 12 h 
suckling daily (Economides and Antoniou, 
1989). The present work was carried out to 
compare weaning of lambs and kids at 42 
and 56 days, respectively, with two weeks 
restricted suckling ( 12 h daily) prior to 
weaning, and 24 h suckling and abrupt wean
ing of lambs and kids at 35 and 49 days, re
spectively. 

MATERIALS AND METHODS 

Sheep 
Ninety Chios sheep and their offspring 

(145 lambs) were kept from 3 to 28 days 
post-partum in one group and lambs sucked 
continuously. Surplus milk (commercial 
milk) was removed once daily by hand and 
fat, protein and total solids were determined. 
On day 29 ewes and their lambs were divid
ed into the following two treatment groups. 

Treatment 1. Lambs sucked continuously 
their dams and were abruptly weaned at 35 
days (CS3SW3S). Ewes were milked by hand 
once daily from 29 to 35 and twice daily 
from 36 to 42 days and bulk milk yield was 

recorded daily. 

Treatment 2. Lambs sucked their dams for 
12 h only and were weaned at 42 days 
(PS28W42)' Ewes were milked once daily 
from 29 to 42 days and bulk milk yield was 
recorded daily (phase one). 

Chemical composition of commercial 
milk (fat, protein, total solids) was deter
mined and milking time per kg of commer
cial milk from 29 to 42 days for the two 
treatments were measured (phase one). From 
day 43 to 56 (phase two) ewes in both treat
ments were milked by hand twice daily. In
dividual milk yield of ewes and fat, protein 
and total solids of milk were measured once 
weekly. Daily feed intake of ewes was 2~2 

kg of concentrates, 0.2 kg of alfalfa hay and 
0.6 kg of cereal hay. Lambs had free access 
to a pelleted diet containing 16% crude pro
tein and 0.1 kg of alfalfa hay/head/day. Live 
weight of ewes and lambs was recorded at 
28, 35, 42 and 56 days post-partum and feed 
consumption of lambs was recorded from 28 
to 56 days. 

Goats 
Seventy two goats and their offspring 

(108 kids) were kept from 3 to 42 days post
partum, in one group and kids sucked con
tinuously. Surplus milk (commercial milk) 
was removed by hand once daily and fat, 
protein and total solids were determined. On 
day 43 post partum goats and their offspring 
were divided into the following two treat
ment groups. 

Treatment 1. Kids sucked continuously 
their dams and were abruptly weaned at 49 
days (CS49W49). Goats were milked once 
daily from 43 to 49 and twice daily from 50 
to 56 days and bulk milk yield was recorded 
daily. 

Treatment 2. Kids sucked their dams for 12 
h only and were weaned at 56 days (PS42 
Ws6). Goats were milked once daily from 43 
to 56 days and bulk milk yield was recorded 
daily (phase one). 

Chemical composition (fat, protein total 
solids) and milking time/kg of commercial 
milk from day 43 to 56 were determined 
(phase one). From day 57 to 70 (phase two) 
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goats were milked by hand twice daily. Indi
vidual milk yield of goats and fat, protein 
and total solids of milk were measured once 

Table 1. Milk: yield of ewes and milk composition 
from 29 to 56 days 

29-35 days 
Milk: yield (kg/ewe) 
(6%FCM) 
Milk: composition (%) 
Fat 
Protein 
Total solids 
36-42 days 
Milk yield (kg/ewe) 
(6%FCM) 
Milk: composition (%) 
Fat 
Protein 
Total solids 
43-56 days 
Milk yield (kg/ewe) 
(6%FCM) 
Milk composition (%) 
Fat 
Protein 
Total solids 

2.30 

6.00 
4.73 

16.40 

17.60 

5.80 
5.25 

16.27 

31.80 

5.87 
5.58 

16.95 

11.10 

4.70 0.23 
4.97 0.06 

15.01 0.22 

10.50 

4.97 0.07 
5.09 0.08 

15.49 0.20 

36.40 7.76 

6.22 0.87 
5.50 0.47 

17.21 1.05 

CS3SW3S = 35 day weaning and continuous suckling; 
PS2SW42 = 42 day weaning and partial suckling from 
day 28. 

weekly. Daily feed intake of goats was 2.5 
kg of concentrates (16% crude protein) 0.2 
kg of alfalfa hay and 004 kg of barley hay per 
head daily. Kids had free access to a pelleted 
creep feed (16% crude protein) and 0.1 kg of 
alfalfa hay/head daily from day 43 to 70 of 
age. Live weight of goats and kids was re
corded at 42, 49, 5~ and 70.days post-partum 
and feed consumptIon of kids was measured 

from 43 to 70 days. 
Fat, protein and total solids were ana

lysed according to MAFF (1973), and fat 
corrected milk yield in sheep and goats was 
calculated with the equations suggested by 
Mavrogenis and Papachristoforou (1988). 

RESULTS 

The chemical composition of surplus 
milk of ewes between 3 and 28 days and of 
goats between 3 and 42 days was 6.3±O.22 
and 4.90±0.61 for fat, 5.24±O.19 and 
3.72±O.15 for protein and 16.64±Oo42 and 
14.00±0.62 for total solids, respectively. 

The milk yield of ewes (fat corrected at 
6%) from 29 to 42 days was about 1.70 kg 
higher in treatment PS28W42; its fat content, 
however, was lower (P<O.OI) (Table 1). To
tal solids from 29 to 35 days was also lower 
in treatment PS28W42. From 43 to 56 days 
ewes on PS2SW42 produced 4.60 kg more 
milk with higher fat content than treatment 
CS3SW 3S (Table 1). Liveweight changes 
were significantly different (P<O.OI) be
tween treatments. Ewes on treatment 
PS2SW42 lost weight, whereas those on 
CS3SW3S gained weight (Table 2). Initial and 
final live weight and weight gain of lambs· 
from 28 to 56 days was similar in the two 
treatments (Table 2). Female lambs had low
er initial and final weight and daily gain than 
male lambs. Lambs weaned at 35 days con
sumed more solid feed until 56 days (Table 
2), but daily feed consumption after weaning 
was 0.79 and 0.61 kg for lambs in treatments 
PS W and CS W , respectively.2S 42 3S 3S

The milk yield of goats (fat corrected at 
4%) from 43 to 56 days was 5.33 kg higher 

Table 2. Liveweight changes of ewes and liveweight gain of lambs 

CS3SW3S PS2SW42 SD 

Liveweight (kg/ewe) 
day 28 61.65 62.00 8.11 
day 56 61.84 60.62 7.50 

Liveweight change (kg/ewe) +0.19 -1.38 3.04 

Liveweight (kg/lamb) Males Females Males Females 

day 28 13.64 12.25 13.09 12.35 1.54 
day 56 21.68 19.20 20.97 19.16 2.44 

Liveweight gain (kg/lamb) 8.04 6.95 7.88 6.81 1.40 
Feed intake (kg/lamb) 
Concentrates 13.05 11.87 
Hay 2.26 1.95 
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in treatment CS49W49 and its fat content 
tended to be higher (Table 3). From 57 to 70 
days, milk yield and milk composition of 

Table 3. Milk yield of goats and milk composition 
from 43 to 70 days. 

42-49 days 
Milk yield (kg/goat) 
(4%FCM) 

Milk composition (%) 
Fat 
Protein 
Total Solids 

50-56 
Milk yield (kg/goat) 
(4% FCM) 

Milk composition (%) 
Fat 
Protein 
Total solids 

57-70 
Milk yield (kg/goat) 
(4%FCM) 

Milk composition (%) 
Fat 
Protein 
Total solids 

2.74 

5.07 
3.79 

14.12 

21.10 

5.33 
3.76 

14.00 

42.30 

4.57 
4.05 

13.66 

9.21 

4.87 0.62 
3.72 0.12 

13.99 0.56 

9.30 

4.63 0.44 
3.83 0.11 

12.85 0.39 

44.80 10.48 

4.60 0.69 
4.04 0.45 

13.71 0.86 

goats in the two treatments was similar. 
Liveweight changes of goats from 43 to 70 
days were also similar (Table 4). Initial and 
final weight and liveweight gain of kids from 
43 to 70 days were also similar and only 
male kids were heavier and grew significant
ly faster than females. Kids weaned at 49 
days consumed until 70 days 2.30 kg! head 
more solid feed, but daily feed consumption 
after weaning was 0.60 and 0.63 kg/kid in 
treatment CS49W49 and PS42WS6, respective
ly. 

The time required to milk the marketable 

milk (min/kg milk) was inversely related to 
the quantity available in the udder and it was 
lower in goats than in sheep (Table 5). Milk
ing time/ewe was higher with the partial 
suckling regimes in both sheep and goats. 
Cost of milking (considering actual labour 
cost at 3.7 c/min) per kg milk was similar in 
sheep, but was lower in the continuous suck
ling regime of goats (Table 5). 

DISCUSSION 

The biological efficiency in the two treat
ments of sheep from 29 to 56 post-partum 
was similar. Nutrient intake and particularly 
energy input in the total system (lactating 
sheep-growing lambs) was similar; the re
stricted suckling regime produced slightly 
more milk, but at the expense of higher live
weight loss of ewes. In the case of goats bio
logical efficiency from 43 to 70 days post
partum was also similar with energy input 
similar to energy output. 

The difference in commercial milk yield 
and consequently the income from the sale 
of milk between the two treatments in sheep 
was marginal and smaller than the difference 
between either the continuous suckling and 
weaning of lambs at 42 days or restricted 
suckling and weaning at 42 days of age 
(Economides and Antoniou, 1989). This in
dicates that restricted suckling in sheep, for 
increasing commercial milk yield, becomes 
less profitable as the weaning age decreases. 
In line with Economides and Antoniou 
(1989) and Lawlor et al., (1974) differences 
in milk yield and milk composition were in
significant from weaning until 56 and 70 
days post-partum for sheep and goats, re
spectively, which is attributed to the absence 

Table 4. Liveweight changes of goats and liveweight gain of kids 

CS49W49 PS42WS6 SD 

Liveweight (kg/goat) 
42 day 
70 day 
Liveweight change (kg/goat) 

64.14 
64.89 
+0.75 

63.96 
63.69 
-0.26 

1.72 
1.71 
0.54 

Liveweight (kg/kid) Males Females Males Females 

42 day 
70 day 
Liveweight gain (kg/kid) 
Feed intake (kg/kid) 
Concentrates 
Hay 

14.59 12.41 
20.24 17.11 

5.66 4.70 

10.80 
2.33 

14.86 13.17 
20.59 17.68 

5.73 4.50 

8.76 
2.10 

1.74 
2.51 
1.43 
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Table 5. Time required to milk commercial milk and cost of milking during phase one 

Sheep Goats 

29-35 36-42 29-35 36-42 43-49 50-56 43-49 50-56 

Milking time (min./kg milk) 2.65 1.46 lAS 1.59 1.87 0.67 lAO 1.14 
Average (min/kg milk) 1.59 1.52 0.78 1.24 
Commercial milk yield 
(kg/ewe) 20040 24.40 21.02 18.69 
Milking time 
(min./ewe) 32043 37.08 16.39 23.17 
Cost of milking 
Per ewe (£ )* 1.20 1.37 0.61 0.86 
Per kg milk (cents) 5.88 5.62 2.89 4.59 

1 £ =2 U.S $; 1 £ =100 cents. 

Table 6. Production of sheep (6% fat) and goat (4% fat) milk (phase one) and meat 

Sheep Goats 

CS35W35 PS2SW42 CS49W49 PS42W56 

Phase One 

Fat CorrectedMilk (kg) 19.90 21.60 23.84 18.51 

Income from milk (£ ) 
(Revenue minus cost of milking 6.79 7.43 3.60 2048 

Income from meat (£ ) 
(Revenue minus cost of feeding 10.96 10.81 7.96 8.00 

Income from milk and meat (£ ) 17.75 18.24 11.56 10048 

of the suckling stimulus after weaning. In 
agreement with Economides and Antoniou 
(1989), Hadjipanayiotou and Louca (1976) 
and Louca et al. (1975) growth rate of lambs 
and kids was poorer until weaning with the 
restricted suckling treatment and although 
solid feed intake of partially sucked lambs 
was higher, it was not adequate to make 
good the deficit of energy from milk. Simi
larly, restriction of milk intake in kids result
ed even in poorer performance than lambs, 
because kids consume solid feed at a later 
age than lambs (Economides, 1986). Growth 
rate of partially sucked lambs and kids after 
weaning was similar or better than that of 
lambs and kids continuously sucked until 
weaning. These results agree with those ob
tained with lambs (Economides and Antoni
ou, 1989) and kids (Economides et al., 
1990a) and it is associated with the feeding 
of high concentrate balanced diets allowing 
high energy intake (Economides et al., 

1990b). In line with Economides and Anton
iou (1989) fat percentage of commercial 
milk from the restricted suckling regime was 
significantly lower than that from milk of 
continuously sucked ewes. Fat percentage of 
milk from restricted-sucked goats was only 
slightly reduced. However, the lower fat per
centage is counterbalanced by the higher fat 
content of surplus milk produced from ewes 
in the fIrst 4 weeks post-partum or from 
weaned ewes that lambed earlier than the re
stricted-sucked ewes. 

More time was required to remove sur
plus milk during phase one with continuous
ly-suckled ewes and goats when milk yield 
was low. This is in agreement with Econo
mides and Antoniou (1989) who found with 
Chios sheep a negative relationship between 
the quantity of commercial milk yield and 
milking time. It was also apparent that less 
time was needed to milk one unit of goat 
milk than one unit of sheep milk. Cost of 

7 



milking per kg milk was similar in the two 
treatments of sheep but it was lower with 
goats in the continuous suckling treatment 
and weaning at 49 days. The income from 
the sale of milk until 42 days for sheep and 
56 days for goats and the income from live
weight gain for both phases was marginally 
higher in partially sucked ewes and continu
ously sucked goats (Table 6). 

Since the price ratio of goat meat to goat 
milk is 18:1, more attention must be given to 
higher growth rate and higher weaning 
weight of kids than increased production of 
commercial milk. Therefore it can be con
cluded that continuous suckling and weaning 
of goats at 49 days post-partum is superior 
than restricted suckling prior to weaning. In 
sheep; the price ratio of meat to milk is only 
8:1 and higher commercial milk yield is 
more desirable. Therefore, it can be conclud
ed that both continuous suckling and wean
ing at 35 days or weaning at 42 days with re
stricted suckling have their advantages 
depending on the price of milk and meat, the 
availability of labour and the availability of 
facilities for separating the lambs during the 
restricted suckling period. 
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