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SUMMARY

Goats are excellent mutton producers due to their proliferacy and early
maturity. Psychobiological and health effects of two different weaning
methods (progressive and sudden types) have been studied in goats. A
total of 40 animals that included 20 multiparous she goats of Lgyptian
breed (4-5 vears) and their 20 kids were used in this investigation,
Allover the experiment, goats were adlibitum fed on barseem and
commercial concentrate mixture with freely available water. Goats and
their kids were divided into two equal groups, each of 10 goals and their
10 kids. Moreover, cach group was divided into two subgroups
consisting of 5 mothers and their 3 kids, one group for bechavioural
ohservations while the other group for physiological and health studies.
Mothers and their kids of each subgroup were kept together in a well-
lighted and well-ventilated 5x5 m® room under the prevalent
environmental conditions. Progressive and sudden weaning procedures
were carried out. During the daily separation as well as at weaning, kids
were penned in another room away from their mothers with barscem and

qater available adlibitum. Kids were weighed at the start of the
experiment (1 month old) and at the end (3 months old) to determine
their body weight gain. The obtained results revealed that, sudden
weaning process of three months old kids appeared less stressful than
progressive onc as it induced a less and short lasting behavioural
disturbances in both of she-goats and kids with a short lasting cortisol
level fluctuation in the serum of she-goats and their kids. While
progressive  weaning process resulted in significant long lasting
disturbances. Both weaning methods had no significant effect on the
kid’s body weight gain. The present study suggested that, sudden
weaning process could be used for small ruminants specially in goats
with less health cffects and more salety results on their welfare than
progressive one.

Key words: Health status, Behaviour, Psychobiology, Weaning process
goats.

INTRODUCTION

Weaning of domestic mammals is considered as a physiological
shock for their offspring and characterized by the replacement of milk by
solid food in association with the break-down of the mother-voung bond.
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This cvent is often associated with temporary but acute turmoil and
changes in behavioural orientations {Fraser, 1968). In small ruminants,
lzctation is amajor [actor in the strength of the mother-young bond and
any decrease in milk production leads to the distancing of both partners
(Orgeur et al,, 1998). Howcver, the mother-young relationship do not
fade away completely after the end of the suckling period as both
partners remain associated several weeks or even months after the
termination of lactation (Hinch et al., 1990).

Small ruminants are characterised by the existence of a selective
mother-voung bond established soon after parturition. Mother is able to
rccognise its young few hours afler parturitton (Poindron and Le
Neindre, 1980) and young can recognise its mother at about 12 to 24
hours after birth (Nowak et al., 1987). However, the frequency and
duration of sucking decrease after four or five weeks and progressively
the dam prevents the young from sucking (Gordon and Siegmann, 1991).

In fact. progressive natural weaning has very little apparent
negative consequences on social groups of small ruminants. In a natural
social environment alter the cnd of suckling, both scxes remain
associated with the dam’s group until the onset of the sexual season, at
which time the young pubertal males leave the females group Lo join an
adult males group until the following sexual season (Grubb and Jewell,
1966). On the contrary, artificial weaning imposed by the breeders
involves simultaneously mother-young separation and a drastic
modification of the young’s habits. This garly disturbance can induce an
important  stress {or both partners with an increase in bleating and
locomotion  activity  (Alexander, 1977, Torres-ITernandez  and
Hohenboken, 1979).

In the present cxperiment, a comparative study of two different
weaning methods of Progressive and sudden were done and observing
how she-goats and their kids react with special reference to their
physiological, behavioral . hormonal as well as health status.

MATERIALS and METHODS

I-Animals used:

A total of 40 animals, 20 multiparous she goats of Egyptian
breed (4-5 years) and their 20 kids were used in this investigation.
Allover the experiment, goats were adlibitum fed on barseem and
commercial concentrate mixture with freely available water. Goats and
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their kids were divided into two equal groups, cach of 10 goats and their
10 kids. Morcover, each group was divided into two subgroups
consisting of 5 mothers and their 5 kids (one for behavioural
obscrvations while the other for health status and other physiological
studies). Mothers and their kids of cach subgroup were kept together in a
well-lighted and well-ventilated 5x35 m® room under the prevalent
cnvironmental conditions.

11- Weaning procedures:

Weaning procedures were carried out according to Orgeur et al.
(1998). The first group was allocated into a progressive weaning process
where the kids were separated daily from their mothers from 1 month
old 1o 3 months old (weaning age). The duration of that daily
scparation was as follows:

e 2 hours/day during the 1¥ weck of separation.

4 hours/day during the 2" weck of separation,

6 hours/week during the 3™ week of separation.
8 hours/week during the 4" week of separation.
12 hours/day during the 5™ week of separation.
14 hours/day during the 6™ week of separation,
18 hours/day during the 7" week of separation.
20 hours/day during the 8" week of scparation.

The second group was allocated into suddenly weaning process
where the kids were kept with their mothers and weaned suddenly at age
of 3 months without any prior scparation.

During the daily separation as well as at weaning, kids were penned
in another room away from their mothers with barseem and water
available adlibitum.

Kids were weighed at the start of the experiment (1 month old) and at
the end (3 months old) to determine their body weight gain.
I11- Behavioural observations:

Mothers and their kids was observed according to Marten &
Bateson (1988); Fordham et al. (1991) using scan sampling method in
which a screen was erceted at one end of the room so that the observer
can observe all the animals at the same time without being seen by them.
The behaviour of the mothers and their kids was recorded according to
Orgeur et al. (1998) as follows:

e For the first group (progressive weaning process), mothers and
their kids were observed daily for 4 consecutive days / week as the
following:
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-1 hour dircetly before separation. -1 hour dircetly after separation.
- | hour directly belore reunion. - 1 hour dircetly after reunion.
e For the sccond group (suddenly weaning process), mothers and
their kids were observed for 4 hours/day during the day prior to
separation and the following 4 consecutive days.
The behavioural data recorded for goats and their kids were
evaluated as those of Orgeur et al. (1998) as the following:
I. No. of high pitched vocalization (vocalization emitted with the
mouth open).
2. Time spent resting (lying).
3. Behaviour of stress and restlessness as pawing, sniffing and
stamping the ground, lip licking and mouthing the air.
1V- Serum cortisol level in she goats and their kids:

Blood samples (10 ml of each) were collected from she goats and
their kids by Jugular veinipuncture and collected on the wall of
centrifuge tubes. The sera of the collected samples were separated by
centrifugation at 3000 r.p.m. for 30 minuies and were freezed at - 80 °C.

For the first group (progressive weaning process), Blood samples
were collected from she-goats and their kids on the first day of cach
separation period, 1 hour before and 1 hour after separation. With regard
to she-goats and their kids of the second group (suddenly weaning
process), the blood samples were collected on the last day prior to
separation as well as on the following 4 consecutive days.

The harvested sera were estimated for their levels of cortisol
using TDXFLX system with fluorescence polarization and competitive
binding techniques according to Dandliker & Feigen (1970) and
Dandliker & Saussure (1973).

V- Statistical analysis: -

Statistical analyses of the collected data were carried out

according to procedures of completely random design, SAS (1995).

RESULTS and DISCUSSION

Conditions of domestication almost invariably ensure that
weaning is not naturally determined. Most systems of livestock
management enforce relatively early separation between young animal
and mother is taken away soon after birth. In other farm species. the
young are left with their mothers until the young animal has developed
feeding activitics alternative to nursing. These systems of artificial
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weaning  arc usually carried out abruptly. Both of the separated dam and
voung vocalise continuously, calling for cach other (I3arton, 1983a & b).
I- Behavioural observations of she-goats and Kkids:

In small ruminants, a reciprocal mother-young bond is
cstablished at birth and persists under natural conditions (Hinch et al..
1990). However, weaning results n a sudden break of that bond
resulting in transicnt behavioural disturbances as indicated by Orgeur ct
al., 1998&1999.

a- Number of high pitched vocalization:

In the present study, weaning process was found to affect
significantly (p=0.01) on the average number of high pitched
vocalization emitted cither by she-goats or kids whether treated with
progressive weaning or sudden weaning method (Tables 1, 2 and 3). On
progressive weaning process. the average number of high pitched
vocalization cmitted by she-goats and kids during the last hour before
scparation, first hour directly afler scparation, last hour before reunion
and first hour directly alter rcunion were 6.3, 60.1,49.4, 9.8 and 16.8,
77.15, 63.4. 15.3 for she-goats and their kids, respectively {Tables land
2). Moreover, Figures 1 and 2 illustrated that, this significanl increase in
high pitched vocalization during the first hour after separation and the
last hour before rcunion was maintained during the entire experimental
period either for she-goats or kids.

With regard to sudden weaning process, the data represented in
table 3 showed that, the average numbershour of high pitched
vocalization cmitted by she-goats and kids during the Jast day before
scparation, first day of separation, sccond day of separation, third day of’
separation and fourth day of scparation were 5.0, 54.4, 32.0, 11.0. 10.0
and 150, 682. 47.0. 21.4, 18.0, respectively. Moreover, figure 3
indicated that, cither she-goats or kids showed a significant increase in
the average numberthour of high pitched vocalization during the first
and sccond days of separation while it returned to the pre-weaning
average that recorded on the last day before separation during the third
and fourth days of separation.

According to Torres-Hernandez & Ilohenboken, 1979 and
Cockram et al.. 1993, high pitched vocalization in small ruminants,
cither the mother or the young, is onc of the most important indications
of stress. Tn the present experiment. the results of high pitched
vocalization indicated that, progressive weaning process acted as a more
stressful factor than sudden weaning process, either for she-goats or
kids. However. in both treatments, the higher number of bleating activity
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displayed by kids is likely to reflects the more important role played by
the young in the maintenance of the mother-young relationship (Lynch
¢t al.. 1992). The present results were found in agreement with Orgeur et
al., 1998 (with sheep); Dunlap et al., 1981 and Ellicot et al... 1981 (with
cattle) and McCall et al., 1985 (with horse).

b- Time spent lying:

In the present study, wcaning process was found to affect
significantly (p=0.01) on the time spent lying either by ewes or kids
whether treated with progressive or sudden weaning process (tables 4.5
and 8).

On progressive weaning process, the average time spent lying by
she-goats and kids during the last hour before scparation, first hour
dircetly after separation, last hour before reunion and first hour directly
after rcunion were 20, 0, 0, 0 and 26, 0, 0, 0 minutes, respectively
(Tables 4 and 5). Moreover, the same tables also indicated that, cither
she-goats or kids were spent O minutes lying during both the first hour
after scparation and the last hour before reunion during the entirc
experiment, a finding indicated that progressive weaning process was a
chronic stressor on both partners (Dantzer et al., 1980; Done-Currie el
al.. 1984 and grandin, 1997). However, the time spent lying during the
first hour after reunion was also 0 minutes either for she-goats or kids.
This can be explained by the communication of the kids with their
mothers as they spent most of the time in suckling while their mothers
stand quietly for them.

With regard to sudden weaning process, the data represented in
Table 8 showed that, the average tite spent lying by she-goats and kids
during the last day before separation. first day of separation, sccond day
ol separation, third day of separation and fourth day of separation were
18, 3, 7. 15, 17 and 24, 5,9, 21, 25 min./hour. respectively. This data
indicated that. the average lime spent lying/hour was significantly
decreased (p=0.01) only during the first and second days of scparation, a
finding indicated a less stressful situation in comparison to progressive
weaning process.

¢- Behavioural observations of stress and restlessness:

The mmpact of weaning up on the animal behaviour is extremely
difficult. Natural weaning has in fact little apparent negative
consequences on social groups of the mother and her voung, On the
contrary, artificial weaning imposed by the breeders involves a
simultaneous mother-young scparation and a drastic modification of
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their habits, which induce an obvious stress on both partners (Grubb and
Jewell, 1966). Alexander, 1977 & Torres-Iernandez and Hohenboken,
1979 during their studics on sheep found that, both cwes and lambs that
temporarily separated from cach other expressed their distress by an
increase in bleating and locomotion activity with some behavioural
modifications that help the animal to cope with the stress induced
situation.

Tn the present study, weaning process was found to affect
significantly (p<0.01) on the behavioural pattern of she-goats (Tables
6.7 and 8). On progressive weaning process, Table 6 indicated that, she-
goats showed a significant increase in the average number of pawing the
ground and mouthing the air with lip licking during the first hour after
separation and the last hour before reunion (12 & 8 for pawing the
ground and 5 & 3 for mouthing the air, respectively) and that increase
was maintained allover the experimental period.

On sudden weaning process, table 8 indicated that, she-goats
showed a significant increase in the average number of pawing the
ground and mouthing the air with lip licking during the first day of
scparation and that increase was maintained with a less but significant
manner only during the second day of separation, a finding indicated a
less stressful effect that progressive weaning onc.

I1- Serum cortisol level:

The effect of weaning process on the average level of she-goats
as well as kids serum cortisol was in tables 9,10,11 and 12. Weaning
process was found to affect significantly (p=<0.01) on the average serum
cortisol level of both.

With  regard to progressive weaning process, allover the
experimental period, serum cortisol level which measured one hour
directly after separation was significantly higher, than that which
measured one hour dircctly before separation, with averages of 0.74 and
0.42 pg/100 mi for she-goats & 0.39 and 0.64 pg/100 ml for kids,
respectively (Tables 9 &10 and Fig. 4 &5). However, she-goats and kids
treated with sudden weaning process showed a significant increase in
their serum cortisol level during the first and second days of separation
while it returned to its normal level during the third and fourth days of
separation (Tables 11&12 and Pig. 6&7). These findings agrees with
kuhn et al., 1990; Pihoker et al, 1993 (with rat); Hennessy and
Moorman; 1989; Hennessy et al., 1995 (with Guinea pig); Tsuma ¢t al.,
1995 (with sow); Levine et al., 1985 (with Rhesus monkey); Houpt et
al.. 1984 (with Horse) and Orgeur et al.. 1998 & 1999 (with sheep).
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indicating a more stressful conditions with intermittent progressive
mother-young separation than sudden onc.
ITl- Body weight gain of kids: -

In the present study, table 13 indicated that, body weight gain of
kids between one month and three months old was not significantly
affected by the method of weaning (6.9 and 7.1 ke with progressive and
sudden weaning process, respectively). This [inding apparently indicates
that, the daily separation of kids from their mothers was not stressful.
[lowever, according to Dantzer (1995), performances of animal
production are not necessarily related to the optimal welfare. Moreover,
a punctual loss m weight due to social disturbances like mother-voung
separation could be transient and unnoticed with a weighing procedure
spaced by short intervals (dantzer and Mormede, 1979).

CONCLUSION

In conclusion, sudden weaning process of three months old kids
appeared lcss stresslul than progressive one as it induced a less and short
lasting behavioural disturbances in both she-goats and kids and a short
lasting cortisol level fluctuation in the scrum of she-goats, However,
progressive  weaning process resulted in a significant long lasting
disturbances due to repeated separations at a time when the mother-
young bond was strong,

The previous conclusion suggests that, sudden weaning process
can be used for small ruminants specially in goats with less health
effects and more safety results on their welfare than progressive one.
Moreover and to minimize distress, the groups of newly weaned kids
and their mothers should be out of sight and sound of each other to
overcome the risk of weaning troubles and maintain their normal
healthy performance.
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Table (1): - Number of high pitched vocalization emitted by she-goats tested for progressive
weaning process
Treatment One hour One hour One hour One hour
directly before directly after directly before directly after
Week separation separation reunion reunion
No./hour——
ist week 5.0£1.2 63.0=3.2 49.6=1.6 8.0=14
2nd week 7.4=1.6 59.622.6 51.0£20 104+1 4
Srd week 6.0£1.0 614230 48.0+1.6 10.0=1.0
4 week 68414 60.0=2.0 50.022.0 11.4=1.6
S week 6.0x1.0 58.4=14 490420 9.6x1 0
ot week 7.0+1.4 60.0=2.0 $1.422.0 10.0=1.0
T week 60x1.¢ 584416 48.4=1.6 9.0+1.0
&1 week 6.2=14 60.4=2.6 A48.0=1.0 104=1 4
Mean 6.3%).2a 60.1£23b 494=1.7b 98=].2a

Frgures in the same raw with different superscripts differs significantly (p < 0.01).

Fig. { 1): - Number of high pitched vocalization
emitted by she-goats tested for
progressive weaning process

No.fhour

1 2 3 4 5 6 7 8
Weeks

8 one hour directly before separation
one hour directly after separation
B one hour directly before reunion

O one hour directly after reunion
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‘fable (2): - Number of high pitched vocalization emitted by kids tested for progressive
process
" Treatment One hour Onehour  One hour One hour
directly before directly after directly before directly after
Week separation separation reunion reunion
= . : No./hour:
Lst week 15.0=1.4 80 0+1.6 63.6£3.2 14.0£1.2
2nd week 174414 76.612.0 65.0+2.6 16.4+1.6
3rd week 17.0£0 0 78.4=1.6 62.043.0 15.0:1.0
4th week 18.421.6 77.0£2 0 64.052.0 15 8+1.4
Sth week 16.6:x1.C 75.4£2.0 . 63 0+1.4 15.04£1.0
6th week 17.021.0 77.0£2.0 65.4+2.0 16.0L1.4
7th week 16.0L1.0 T5.4£1 6 62.4+1.6 150410
Kth week 17441 4 77.4£1.0 620426 152+ 4
Mean 63.4+23 b 153+12a

Assiut Vet. Med. J. Vol. 45 No_89, April 2001

168+1.2a

7745617 b

Figures in the same raw with different superseripts differs significantly (p < 0.01).

No./hour

vocalization emitted by kids tested
for progressive weaning process
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‘Table (3): - Number of high pitched vocalization emitted by she-goats and kids tested

for sudden weaning process

Day Last day hefore 1% day of 2nd day of 3 day of 4" day of
separation separation separation separation separation
Animal
e No./hour-
She-goats 5.6+1.4* 54.4+2.4° 32.0+20° 11.0L1.6° 10.0+[.07
kids 15.0£1.6" 68242 6" 47.0+24° 21.441.6* 18.0+1.47

Figures in the same raw with different superseripts differs significantly (p < 0.01).

Fig.(3): - Number of high pitched
vocalization emitted by she-goats and
kids tested for sudden weaning process
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Table (4): - Time spent lying by she-goats tested for progressive weaning process

Treatment One hour One hour One hour One hour
directly before  directly after directly before directly after

Week ____scparation _separal reunion rennion
m
Min./hour

st week 2245 0 0 Q
2nd week 18+3 0 a 0
3rd week 2343 0 0 0
dth week 2246 il 0 0
Sth week 1743 0 0 0
Oth week 2 0 0 ]
Tth week 214 0 0 0
8t week 2343 0 0 1]

Mean 2044 a 0b 0b 0Oh

Figures in the same raw with different superseripts differs significantly (p < 0.01).

Table (5): - Time spent lying by Kids tested for progressive weaning process

Treatment One hour "~ One hour One hour One hour
directly before dirvectly after dirvectly before directly after
_ Week  separation ___separation ___ reunion ____ veumion
Min./hour

15t week 2843 0 0 0

2nd week 26:63 0 0] 0

3rd week 2943 0 0 0

4th week 26+4 a Q 4

Sth week 2743 0 0 (4]

Oth week 2442 0 ] 0

Tih week 2614 0 il ]

Rl week Jaid o 1 ()]
MMean 2063 a 0b Oh 0h

Figures in the same raw with different superscripts differs significantly (p = 0.01).
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Table (6}: - Rehavioral observations of stress and restlessness of she-goats tested for progressive
weaning process

Treatment € ) One hour d l]y #
hefore separation after separation hefore vennion afler rennion
Week
oot teoniit e SN R R ot tassg s smaposammams
5 i r
y ¢ f o r¥ oy op 1oy
Z £ 3 2 g 2 £ 2 E Z 2t 12
-4 5 2 & A= o % = IS 7 =
it weck 0 0 o 121 0 622 81l Q Akl 0 0 0
2nd week 4] L] ] [RES] 0 4] 9% ] Gl 0 &
3rd week ] 0 o 14= 0 Azl Tl 9 6kl 0 0
Ath week 0 0 0 1=l o $42° 942 Q o=l 0 0 a
Sth week 0 0 0 13:1 0 4=] 8zl [ 0 0 il
Gth week a 0 0 0 632 61l Q 5| 0 0 0
Tth week Q 0 0 0 44| Bl 62 0 Q a
&th week 0 0 0 0 A%l Tl a 611 0 0 [}
hean 0 0 0

0 5% RES 0 St 0 4] {

Table (7): - Behavioral observations of stress and restlessness of kids tested for progressive
weaning process

Treatment One hour divectly One hour di:’etll_;‘w.-(_)no hour liivvrfly One i;nlllrd—iﬁ-glly

hefore separation after separation before rennion
Week S 5 s s
No./hout

= o - a ¢ ":' = o z er o *

Z £ 2 £ E. F z ] 2 £ E =

: g 3 z E 3 : & H : £ 3

£ 5 = & 5 = & 5 = £ 5 =
1™ week 0 0 & Q 0 0 0 0 0 0 0 n
2" werk ] 0 0 a 0 0 0 0 0 0 )
3" week 0 n Q 0 0 [ 0 0 0 0 0
4" week ] 0 0 0 0 0 0 0 0 0 i 0
s wesk 0 [ 0 0 0 0 [l i 0 0 a ¢
6" week D 0 a 0 n { i 0 0 0 o a
7 week o a 0 i 0 0 a 0 0 0 a
8" weck ® o 0 0 o 0 0 0 il o 0 a

Nean o 0 0 i o 0 0 i} N0 il
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Table (8): - Time spent lying (Min./hour) and behavioral observations (No./hour) of she-goats and
kids tested for sudden weaning process

" Treatment

She-goats Kids
Day
Pying  Panlmg  Subfing Mounthing  Tyiug Pawlog  Sniliing  Manthing
Bastdaghe s g gt 0 0t 212° 0 0 n

separadion

g
ot STAL I 0 7£1% st 0 0 0
separation
L 741b sut 0 arlt oxpt 0 0 0
separafion o i
3rd day of cins . i %
a2 ov 0 0 2122 0 0 0
Hth day of 3 B * 2
i B 0 0 2542 0 0 0

Figures in the same column with different superscripts differs significantly (p < 0.01).
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Table (9): - Average serum cortisol level (ng/100 m1) of she-goats tested for progressive
weaning process

Treatment One hour directly One hour direttliy*
Week before separation after separation
T week T 41001 074x0.02
2" week 0.43+0 0] 0.77+0.01
3 week 0.4040.01 0.7140.01
4" week 0.41£0.01 0,7740.02
s week 045001 0.73+0.01
6" week BRRAKIXI] 07540 02
7" week G430 0 Qv ol
8™ week 0.4140.01 0.73+0 01
Mean 0.42+0.0 * 0.74:0.01 "

ures in the same raw with different superscripts differs significantly (p = 0.01),

Fig. (4): - Average serum cortisol level (Ug 1100
ml) of she-goats tested for progressive
weaning process

Ugi100 mi
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Table (10): - Average serun cortisol level (ug/100 ml) of kids tested for progressive weaning

process

) AATI“("H“ ment : o . b T SR
One hour directly One honr directly
Week hefore separation after separation

1" week 0.39+0.01 0.65L0.01

2" week 0.38+0.01 0.68+0.01

3" week 0.39+0.01 C 0.66+0.02

4" week 0.46=0.01 0.63+0.02

5™ week 0.38£0.01 0.63+001

6" week 0.4140.01 0.66L0.01

7" week 0.4040.01 0.62+0.01

R™ week 0,300 0] noayinn

Mean w.391n.00 " vettom®
Figures In the snme raw with different superseripte differs significantly (p < 0.01).

Fig. (5): - Average serum cortisol level (Ug /100 ml)
of kids tested for progressive weaning process
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Table (11): - Average serum cortisol leyel {ng/100 ml) of she-goats tested for sudden weaning

process
,..ﬁ;ys - Vlh,asﬂl-;i:vn_\' before First_ﬁg of  Second day Third day of Fourth day
separation separation  of separation separation of separation

She-goat 0420001 " 0.8220.02" 0612001 € 0.49:0 01 * 0441001

Figures in the same raw with different superseripts differs significantly (p = 0.01).

Fig.{ 8): - Average serum cortisol level
{ug 100 ml) of she-goats tested for
sudden weaning process
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Table (12): - Average serum cortisol level (ug/100 mi) of kids tested Tor sudden weaning process

22 i).'!_\:\‘ T Last day hefore l"il";r(-ln_vwn?' Second (E.y.' Thl}(l(l.T) of  Fourth (in)—'
separation separation  of separation separation of separntion
Aninml
Kitki pAbOl® oasimm® oo oawa® waran

Figures in the same raw with different superseripts differs significantly (p < 0.01).
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Fig.( 7):-Average serum cortisol level
{ug /100 ml) of kids tested for sudden
weaning process
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Table (13): - Effect of weaning process on the body weight gain of kids

» Initial weight  Final weight (three N
Weaning process Weight gain

(one month old) months old)
-
Progressive 42403 11.1£0.9 6.9x0.6

Sudden 4.9£0.5 12.0£1.1 7.1+0.6

36



