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ABSTRACT

This work was carried out on Zaraibi does to investigate the suckling milk yield as affected by different methods of the milk
yield measurement. This work includes two studies, in the first study, 75, 75 and 87 Zaraibi does were kidding in March season
2006, 2008 and 2009, respectively, where suckling milk was estimated by techniques namely Hand-Milking (HM), Kid/Suckling
(KS) and Oxytocin injection + Hand-Milking (OH). Data indicated that total and daily milk yield during suckling period with OH
technique was significantly (P<0.05) higher (170.3 kg/h and 1.80 kg/h/d) than those obtained by KS technique (161.4 kg/h and 1.76
kg/h/d) and HM one (144.3 kg/h and 1.61 kg/h/d), respectively. In other words, the quantity of daily suckling milk yield measured by
OH and KS were about 11.80 % and 9.32 % higher than that relative measured by HM, respectively. Therefore, OH technique gave
considerably more return (9.91 L.E. /h) from milk during suckling period compared to the other two techniques, KS (9.68 L.E. /h)
and HM (8.87 L.E. /h), respectively. On the other hand, results illustrated that measuring methods did not had any significant effect
on total and daily milk production and length of lactation during the milk lactation stage (suckling plus lactation periods), being
260.8 kg/h, 1.12 kg/h/d and 234.1 days), (253.5 kg/h, 1.03 kg/h/d and 246.9 days) and (255.8 kg/h, 1.06 kg/h/d and 241.2 days) for
techniques HM, KS and OH, respectively. Data indicated that type of measuring method of suckling milk yield did not have
significant effect on kid performance, such as birth and weaning weight, being (1.86 kg and 10.03 kg), (1.65 kg and 10.12 kg) and
(1.64 kg and 9.99 kg) for kids tested techniques HM, KS and OH, respectively. Therefore, change in live body weight of kids from
birth until weaning had no effect being 8.17 kg, 8.47 kg and 8.35 kg for techniques HM, KS and OH, respectively. Also, average
daily gain, obtained the same trend being, 90.8 g, 94.1 g and 92.8 g, for techniques HM, KS and OH, respectively. Over the second
study, fifteen Zaraibi does were selected according to parity, weight, litter size and milk production and were used as one group,
where these animals were kept under the same feeding and management practices. They were used to compare among the three
measuring methods of suckling milk (HM, KS and OH), to select the suitable method. These methods of measuring suckling milk
were experimented in three different and consecutive days (one of these methods every day) being at 14 day post-partum and
repeated at 29, 59 and 88 day of the go-day suckling period. Results indicated that total milk yield during suckling period with OH
technique was highly significant (P<0.05) higher (175.5 kg/h) than those estimated by KS technique (166.5 kg/h) and HM one
(149.25 kg/h), respectively. So, the quantity of suckling milk yield obtained by OH and KS were about 17.59 % and 11.56 % higher
than that relative measured by HM, respectively. Therefore, OH technique gave considerably more return (10.73 L.E. per/h) from
milk during suckling period compared to the other two techniques, KS (10.18 L.E/per/h) and HM (9.12 L.E per/h), respectively.
From this work, it is clear that the measurement of suckling milk yield by OH technique led to an increases the productivity of milk
and thus increasing the economic returns in comparison with the KS and HM techniques without any adverse effect on kid
performance such as birth and weaning weight or animals health. So, the OH technique is the suitable method to estimate the milk
yield during suckling period for goats.

Keywords: Zaraibi goats, suckling milk and lactation milk, Hand-Milking, Kid/Suckling, Oxytocin injection + Hand-Milking .

INTRODUCTION mainly on milk production on El-Serw station Zaraibi
flock goats which were mated normally to kid
once/year. Kids were kept with their dams during the
suckling period up to weaning at three months of age.
The amount of milk produced by various breeds
at various stage of lactation has a strong influence on
kid and lamb growth during the pre-weaning period,

Goats are considered the first domestic's animals
kept by small holders for the production of meat, milk,
skin and fiber. Also, goats are more prolific than cattle,
buffalo and most sheep species (Gall, 1981). Moreover,
goats are more efficient than cattle in the conversion of

animal feeds into food for human consumption with 20 to over 60 % of the variation in weaning weight

(Devendra, 19.76)' . . . accounting for the volume of milk produced (Peart,
Egyptian Nubian goats are considered the main 1982)

breed in Egypt, which is mainly raised in Damietta and
Port-Said governorates. This breed is known now as
Zaraibi goats and the specialists believed that they are
considered the main progenitor of standard Anglo-
Nubian goats breed (Abdel Raheem, 1998). Zaraibi
goats are considered to be of high genetic potentiality as
a dairy animal and prolific goat breed in comparison
with other goats raised in Egypt (Aboul-Naga et al., MATERIALS AND METHODS
1993).

Milk yield is one of the most important function
related to productive and reproductive traits of goats.

There are various methods of measuring milk
yield during suckling period from lactating goats,
namely Hand-Milking, Kid/Suckling and Oxytocin
injection + Hand-Milking. So, the aim of the present
study was to compare milk yield estimates using three
methods and selected the suitable applied method.

This study was conducted at El-Serw
Experimental Research Station belongs to Animal

Most native goat breeds in Egypt are low yielder over (Péroductllci/?. Resear;h A In'stltlute, z?grlcu(litqre lf{esear;h
short periods, except Zaraibi goats, which usually enter, Ministry of Agriculture, located i the north-

produce 240 kg over 230 days (Galal, 1991) and 239.7 eastern part of the Nile Delta, Damietta governorate,
ke over 197.6 days (Abdel-Raheem, 1998). So, Zaraibi ~ L8YPL
goats are considered as dairy animals and milk is their

main product, while the second main product is meat

Abdel-Gawad. 2003). therefore. the selection d ded production records of the flock of El-Serw Sheep and
(Abdel-Gawad, )» therefore, the selection depende Goats Experimental Station. Available 75, 75 and 87

This work included two studies, where the data
used in the first study were obtained from the
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records for milk production from Zaraibi goats those
were kidding in March month (season) 2006, 2008 and
2009, respectively. Milk production during suckling
period were estimated by different techniques as Hand-
Milking (HM), Kid/Suckling (KS) and Oxytocin
injection + Hand-Milking (OH), respectively.

Milk production of 75 does kidding in March
season 2006 recorded biweekly for each doe during the
suckling period. The quantity of milk produced by a doe
was estimated by Hand-Milking (HM) method. Kid
were separated their dams at 5 p.m. on the previous day
of measuring and put to suckle from another dams.
Then, milk yield was measured by hand milking of each
doe at 7 am. and 5 p.m.. The daily milk yield was
considered the sum of both morning and afternoon
measured suckling milk.

While, 75 does kidding in March season 2008,
milk production was recorded biweekly for each doe
during the suckling period. The quantity of milk
produced by a doe was calculated by weighing kids
before and after suckling in addition to the surplus milk
obtained by hand milking thereafter. In this method,
which named Kid/Suckling (KS), kid were separated
their dams at 5 p.m. on the previous day of measuring
and put to suckle from another dams. On the following
day at 7 a.m. kids were allowed to suckle their dams till
satisfaction and they were weighed before and at
completion of suckling. The same procedure was
followed again at 5 p.m. on the same day. The
difference in weight and surplus milk of both morning
and afternoon measured was taken as the daily suckling
milk yield.

On the other hand, 87 does were kidding in
March 2009 and milk production during suckling period
was recorded at 15, 30, 60 and 90 days post-partum for
each milked doe by method named Oxytocin injection +
Hand-Milking (OH). On the days of yield
determination, kids were separated from their dams for
4-hour period from 0700 to 1100 hours. Ten
international units (I ml of oxytocin) were injected
intramuscularly into the rear flank at 7 a.m., then after 3
to 5 minutes animals were milked out rapidly until no
more milk could be withdrawn. At 11 a.m., each doe
was hand milking and the amount of milk obtained
during this single separation period was multiplied by 6
to obtain daily suckling milk production. This technique
(OH) is applied now to measure suckling milk in the
records of flock Zaraibi goats in El-Serw Station while
other two techniques were applied in the previous
years. Therefore, data were collected from three March
kidding seasons from measuring suckling milk were
used in the present study to compare the three
techniques and selected the suitable method which yield
the highest economic benefit and an increase in milk
production.

The length of mating season was 35 days to
obtain one kid/year. Kids were kept with their dams
during the suckling period up to weaning at three
months of age. Some productive performance criteria of
does were measured, such as total and daily milk yield,
length of the suckling and lactation periods as will as
kid performance (birth and weaning weight). During the

post-weaning (lactation stage), does were hand milked
twice daily, the daily milk yield was considered the sum
of both morning and afternoon measured milk. The doe
was considered for drying off when it produced less
than 100 g milk daily. All animals of each kidding
season were kept under the same feeding and general
management practices. Feed allowances were offered
twice daily at 8 a.m. and 3 p.m., and drinking water was
available twice daily.

For the second study, fifteen Zaraibi goats were
selected according to parity, weight, litter size and milk
production during the previous season and used as one
group, where these animals were kept under the same
feeding and management practices, They were used to
compare among the three measuring methods of
suckling milk (HM, KS and OH, as described in the 1st
study and selected the suitable techniques). These
methods of measuring suckling milk were experimented
in three different and consecutive days (one of these
methods every day) being at 14 day post-partum and
repeated at 29, 59 and 88 days of the go-day suckling
period. During three days of measuring suckling milk of
three technique methods, some physiological parameters
were recorded, such as respiration rate, pulse and rectal
and skin temperature of all experimental animals at
about twelve noon day.

During the 2 study, animals were offered their
requirements of concentrate (CFM ) and roughage (BH)
according to NRC (1981) allowances of does and the
amounts of CFM and BH were estimated to cover 50% and
50% of dry matter requirements, respectively. The CFM
was consisted of 26% undecorticated cotton seed meal,
yellow corn (40%), wheat bran (27%), molasses (3.5%),
limestone (2%), common salt (1%) and minerals mixture
(0.5%). Diets were offered twice daily at 8.0 a.m. and 3.0
p.m. and had free access to water and vitamin/minerals
block. The chemical compositions of basic rations were
analysis according to A.O.A.C. (1995). The chemical
approximate analysis of experimental diets as CFM and
BH are given in Table 1.

Table 1. Chemical analysis of basic rations (% on
DM basis).

Chemical composition %

Diets DM OM CF CP EE NFE Ash
CFM  91.05 9395 1593 15.0 3.35 59.67 6.05
BH 88.3 87.3 30.0 113 24 43.6 12.7

DM: Dry matter; OM: Organic matter; CF: Crude fiber; Crude
protein; EE: Either extract and NEF: Nitrogen free extract.

The data were analyzed according to statistical
analysis system using the General Model (SAS, 2003)
for complete randomized design. Differences among
means were carried out by using Duncan's Multiple
Range test method (Duncan, 1955).

RESULTS AND DISCUSSION

Milk yield during suckling period (about 90 days-
post partum) and lactation period (post-suckling) are
presented in Table 2. From the 1% study, total (Fig. 1) and
daily milk yield during suckling period harvested by
Oxytocin injection + Hand-Milking technique (OH) were
significantly (P<0.05) higher (170.3 kg/h and 1.801 kg/h/d)
compared with harvested by Kid/Suckling (KS) technique
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(161.4 kg/h and 1.760 kg/h/d) and that harvested by Hand-
Milking (HM) technique (144.3 kg/h and 1.612 kg/h/d),
respectively, whereas, suckling length, days, were
significantly (p<0.05) higher 94.17 and 93.53 days with OH
and KS technique compared 89.32 days by HM measuring
method of suckling milk yield. Therefore, the quantity of
total suckling milk measured by OH and KS technique was
17.99 % and 11.85 % higher than those measured by HM
techniques, respectively. Moreover, the quantity of daily
suckling milk measured by OH and KS technique was 11.72
% and 9.18 % higher than those measured by HM

techniques, respectively. So, the economic return L.E. of the
three measuring method studies are presented in Table 2.

The OH technique achieved the highest margin per
head, estimated as LE 936.38 (170.25 kg x 5.5 LE), while
the KS and HM methods techniques were the lowest and
achieved 887.59 LE (161.38 kg x 5.5 LE) and 793.54 LE
(14428 x 5.5 LE), respectively. Also, the OH technique
achieved the highest margin per head per day, estimated as
LE 9.91 (1.801 kg x 5.5 LE), while the KS and HM methods
techniques were the lowest and achieved 9.68 LE (1.76 kg x
5.5LE) and 8.87 LE (1.612 x 5.5 LE), respectively.

Table 2. Influence of different measuring milking techniques on milk yield during suckling period of Zaraibi

goats in the 1* study.

Techniques’ HM KS OH

No. of does 75 75 87

Suckling period:

Total suckling milk, kg/h 1443 +5.6° 161.4+5.6" 170.3 £5.2°

Suckling length, days 89.32+ 1.20° 93.53+1.21"  94.17+1.12*

Daily suckling milk, kg/h/d 1.612 +0.06" 1.760+0.06*  1.801+0.05°

Suckling milk comparison%, relative to HM 100.0 % 109.18 % 111.72 %

Return, L.E /h* 793.54 887.59 936.38

Return, L.E/h/d** 8.87 9.68 9.91
Lactation milk (post-suckling period)

Lactation milk, kg/h 116.6 £5.65°  92.10 £5.65°  85.6£5.25°

Lactation length, days 144.7+5.29 153.4+5.29 147.0 £4.91

Daily lactation milk, kg/h/d 0.781 + 0.03" 0.591+0.03  0.545+0.03"

Total milk yield, kg/h (suckling + lactation)
Lactation period, days
Daily milk yield, kg/h/d

260.831+9.07
234.093 + 5.09
1.121£ 0.03

253.460+9.07
246.920+ 5.09
1.027+ 0.03

255.812+8.42
241.172+4.73
1.059 + 0.03

Techniques': namely Hand-Milking (HM), Kid/Suckling (KS) and Oxytocin injection + Hand-Milking (OH)

*Return, LE (total suckling milk per head x selling prices of 1 kg milk was 5.5 L.E)
**Return, LE (daily suckling milk per head x selling prices of 1 kg milk was 5.5 L.E)
Means in the same row with different superscripts differ significantly at P<0.05.

In the same trend, the 2nd study data illustrated
that the total suckling milk (90 days) measured by OH
technique was significant higher (P<0.05) (Table 3)
(175.5 kg/h) compared with that measured by KS
technique (166.5 kg/h) and that measured by HM
technique (149.25 kg/h). Therefore, the quantity of
suckling milk measured by OH and KS technique was
17.59 % and 11.56 % higher than those measured by

HM techniques, respectively. So, the economic return
L.E. of the three measuring method studies are
presented in Table 3. The OH technique achieved the
highest margin per head, estimated as LE 965.25 (175.5
kg x 5.5 LE), while the KS and HM methods techniques
were the lowest and achieved 915.75 LE (166.5 kg x
5.5 LE) and 820.88 LE (149.25 x 5.5 LE), respectively.

Table 3. Influence of different measuring milking techniques on milk yield during suckling period of Zaraibi

goats in the 2" study.

Techniques’ HM KS OH

No. of does 15 15 15
Total suckling milk, kg/h 149.25 + 5.43° 166.5 +5.55° 175.5+5.65°
Daily suckling milk, kg/h/d (90 days) 1.659 £ 0.06" 1.849+0.06" 1.949£0.06"
Suckling milk comparison%, relative to HM 100.0 % 111.58 % 117.61 %
Return, L.E./h/d* 9.12 10.175 10.725

Techniques': namely Hand-Milking (HM), Kid/Suckling (KS) and Oxytocin injection + Hand-Milking (OH).
*Return, LE (daily suckling milk per head x selling prices of 1 kg milk was 5.5 L.E)
Means in the same row with different superscripts differ significantly at P<0.05.

The significant difference in estimates of total
and daily milk yields among HM, KS and OH
techniques through lactation are in agreement with the
findings of Mill and Steinbach (1984) who obtained
higher estimates when Oxytocin Hand-Milking
technique rather than Kid/Suckling technique was used.
Banda et al. (1992) reported that the quantity of milk
harvested by Hand-Milking (HM) was 36.5 % less milk
than the other two methods (SK and OH). It may be due
to OH technique usually gave no second milk letdown

or residual milk in the udder as confirmed by palpation.
Bencini ef al. (1992) examined the influence of the does
of oxytocin in measurement milk production in Merino
ewes and its effect on fat content, they proved that 1
1.U. could be the most suitable dose for measuring milk
output in Merino ewes and that, within the range of dose
tested (0, 0.5, 1.0 and 5.0 I.U), oxytocin does not affect
the fat content of the milk withdrawn.

On the other hand, during lactation period (post-
weaning), Table 2 showed that the quantity of milk
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yield obtained by HM was significantly (P<0.05) higher
(116.6 kg/h or 0.781 kg/h/d) compared with those
obtained by KS (92.10 kg/h or 0.591 kg/h/d) and OH
technique (85.6 kg/h or 0.545 kg /h/d) in the Ist study,
respectively.

In general, in suckling period, the quantity of
milk yield was lower with HM technique compared with
the other two techniques and conversely in lactation
period in which the quantity of milk yield was higher
with HM technique compared with the other two
techniques. Generally, the non-significant difference in
estimates of total and lactation period among HM
(260.8 kg/h and 234.1 days), KS estimate (253.5 kg/h
and 246.9 days1.027) and OH estimate (255.8 kg/h/d
and 241.2 days), respectively was found. These findings
of total milk production and lactation period are close to
the value obtained for the same breed by many authors
being 240 kg in 230 days (Galal, 1991) and 239.7 in 244
days (Abdel Raheem, 1998).

B Lststucy

W 2ndstucy

Fig. 1. Suckling milk as affected by different measuring
methods.

Table 4 showed some physiological parameters
recorded of dairy Zaraibi goats during the 2nd study.
The obtained results illustrated no significant
differences in respiration rate, pulse and rectal and skin
temperature. Values among three technique revealed

that the animals, generally, were in good health
condition.

Data in Table 5 show that type of measuring
technique of suckling milk did not have significant
influence on birth and weaning weights of Zaraibi kids.
Birth and weaning weights (Table 5 and Fig.2) were
(1.86 kg and 10.03 kg), (1.65 kg and 10.12 kg) and
(1.64 kg and 9.99 kg) for kids born from does
measuring suckling milk of techniques HM, KS and
OH, respectively. It is worthy to note that does milked
by OH was harvested significant higher (P<0.05) daily
suckling milk yield (1.80 kg/h/d) than those of KS (1.76
kg/h/d) and HM (1.61 kg/h/d), respectively, although,
did not have significant effect of three methods on birth
and weaning weight, where these estimates occurring in
the present study in the same kidding season (March
2006, 2008 and 2009, in the 1st study), respectively,
where animals were kept under the same feeding,
general management practices and environmental
condition.

Also, data in Table 5 showed that there were no
significant effect of sex and type of birth on birth
weight, but there were a significant (P<0.05) effect only
due to type of birth on weaning weight. Similar results
for the same breed were reported by many investigators,
where, Ahmed (1999) reported that the average birth
weight of males (2.16 kg) was heavier than that of
female (1.91 kg) and average weaning weight was 13.82
kg vs. 11.46 kg in males and females Zaraibi kids,
respectively, with a highly significant (P<0.01)
difference between the two sexes. There is a general
agreement among most authors that birth weight of kids
declines as litter size increases. In addition, there is a
significant effect of type of birth on weaning weight and
single birth kid suckle more milk than those of multiple
birth (Abdel-Gawad, 2003). Therefore, OH is the
suitable method of measuring suckling milk despite
there is no significant effect on kid performance such as
birth and weaning weights and obtained a significant of
total and daily suckling milk yield in relation with KS
and HM techniques.

Table 4. Influence of different measuring techniques on some physiological parameters during suckling

period of Zaraibi goats in the 2" study.

Techniques' HM KS OH
Physiological parameters

Respiration rate, berating/minute 204+23 19.65 +£2.16 20.10+2.56
Pulse rate, pulse/minute 81.60+ 5.8 81.84 +£6.02 82.0 £3.92
Rectum temperature, C 38.90+0.20 394 £0.18 39.55 £0.24
Skin temperature, C 38.34+0.34 38.50+0.21 38.65 £0.23

Also, data in Table 5 showed that there were no
significant effect of sex and type of birth on birth
weight, but there were a significant (P<0.05) effect only
due to type of birth on weaning weight. Similar results
for the same breed were reported by many investigators,
where, Ahmed (1999) reported that the average birth
weight of males (2.16 kg) was heavier than that of
female (1.91 kg) and average weaning weight was 13.82
kg vs. 11.46 kg in males and females Zaraibi kids,
respectively, with a highly significant (P<0.01)
difference between the two sexes. There is a general

agreement among most authors that birth weight of kids
declines as litter size increases. In addition, there is a
significant effect of type of birth on weaning weight and
single birth kid suckle more milk than those of multiple
birth (Abdel-Gawad, 2003). Therefore, OH is the
suitable method of measuring suckling milk despite
there is no significant effect on kid performance such as
birth and weaning weights and obtained a significant of
total and daily suckling milk yield in relation with KS
and HM techniques.
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Table 5. Kids performance (birth and weaning weight) as affected by the measuring techniques of sucking

milk, sex and type of birth.

Items No. Birth weight (BW) No. Weaning weight(WW)

HM 147 1.861 + 1.712 147 10.034 + 3.795

Techniques (T) KS 138 1.649 +0.273 138 10.116 + 3.305
OH 164 1.640 + 0.285 164 9.988 + 6.717

Sex Male 235 1.777 + 1.362 235 10.621  3.084
Female 214 1.647 + 0.303 214 9.407 + 6.341

Single 14 1.964 + 0.365 14 11.643 2274

. Twin 261 1.779 + 0.307 261 11.015 + 5.569"

Type of birth (TB) Triplet 144 1.624 + 1.722 144 8.771 £3.307°

Quadruplet 30 1.450 +0.153 30 6.933 +3.956"

Means in the same column with different superscripts differ significantly at P<0.05.

12
=
=
2 s N |
[=T:]
c r
£ 6 |7
(1]
S ”
& 40
S
:
E | ISP Sy P
= HM 15 10.034
mKS 1.649 10.116
OH 1.64 9.988

Fig. 2. Birth weight (kg) and weaning weight (kg) as affected by the measuring techniques of suckling milk.

CONCLUSION

From this work, it is clear that the measurement
of suckling milk yield by Oxytocin injection + Hand-
Milking (OH) technique increases the productivity of
milk, thus increasing the economic returns in
comparison of measurements Kid/Suckling (KS) and
Hand Milking (HM) techniques without any adverse
effect on kid performance such as birth and weaning
weight or general health of animals. So, the OH
technique is the suitable method for estimating the milk
yield during suckling period for lactating goats.
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