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SUMMARY

Four ewes had 8 twin lambs and eight mothers had 8 single lambs were
placed with their own lambs in a separate partitions for 2 weeks then
grouped together in two pens each pen lodged 4 twin and 4 single lambs
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with their dam. Lambs were identified by painting marks on their backs,
then left to suckle their dams which provided with daily supply of
concentrate ration at morning and evening. Moreover, after concentrate
ration, dams were regular supplied with hay, ad-libitum. The water was
supplied through water troughs permanently. Behavioral observations
were carried out by video camera hanged on the ceiling of the chamber
from the third week till weaning period at 8th week. The obtained results
indicated that twin lambs had higher frequencies of suckling, laying,
standing, and spent longer time of suckling and standing while, the
single born lambs had higher frequencies of feeding, drinking, walking,
running, scratching, rubbing, stretching, exploratory behaviors and
playing activities including butting and jumping as well as spent longer
time feeding, drinking and laying. The singleton lambs gained more
weight than twins during the period from the 2nd till 4th week of age,
thereafter the twins gained better weight until 8" week (weaning),
although the overall body weight gain was higher in the singletons than
twin lambs.

Key Words: Lambs, Behavior, Mother ability, Weaning.

INTRODUCTION

Multiple births are common in sheep although twin fetuses
experienced much higher rates of prenatal mortality / morbidity than
age- and weight-matched singletons (Gardner ef o/, 2004). Moreover, as
the ewe has only two teats, there is a risk of high mortality in these
highly fertile breeds unless the lambs are artificially reared. Good lamb
survival depends upon the maternal care and teat finding. The survival of
the neonate relies on the integrated expression of appropriate behaviors
from both the mother and young. In precocious species, like sheep, the
speed with which the lamb stands and seeks the udder is related to lamb
survival (Dwyer, 2003).

The neonatal behavior developed after parturition and later on
the time spent in various activities was shown to be varied as the
neonates grown up and depending on their health condition (Lickliter,
1987). Infants spent nearly 70% of the observation time lying down
during the first week of age and continued to be more frequently lying
down during the next 3 weeks (accounting for 60-70% of the
observation time), then declined rapidly following the 4th week and
progressively until the 15th week of age. The conditions in which the
neonates grown up could affect their behavior. such as the sternal
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recumbency which was found to be increased with age from 47% to
57.6% between the 5th and 17th week of age for calves housed in stalls
and from 45.5% to 55% for those housed in pens (Albright, er al., 1991).
The aim of this study was to investigate the effect of maternal
environment either in the uterus or afier birth on the development of the
lambs' behavior till weaning.

MATERIALS and METHODS

This experiment was carried out on 12 mother ewes (age
average 3 years), four of them had 8 twin lambs and eight mothers had 8
single Jambs. After parturition ewes were placed with their own lambs in
a single partition for 2 weeks to prevent the risk of confusion between
lambs and their dams. Thereafter they grouped together in two rooms
each one lodged 4 twin and 4 single lambs with their dams.

Lambs were identified by colored paint on their backs and left
to suckle their dams with daily supply of the mothers with concentrate
ration at morning and evening and daily supplying with hay after
concentrate ration ad-libitum. The water supplied ad libitum through
water troughs.

For behavioral observations a video camera was hanged on the
ceiling of the chamber with a video recording from 7:00 a.m. till 5:00
p.m. A focal sampling method was utilized in this study according to
Martin and Frs (1986). The behavioral observations were carried out
from the 3rd week of age till weaning at 8th week of age. The behavioral
data were analyzed by using MSTAT (1984) system with the following
model:

Yijk = p + Ai + (AB)ij + eijk

Where: Yijk =An individual observation. p= Overall mean Ai= Effect
due to the ith type of birth i.e. i=1 for Single birth and 2 for twin birth.
(AB)ij=Effect due to interaction between type of birth and the age till
weaning and eijk=Random effect.

The productive performance of lambs was evaluated through
biweekly weighing of the lambs from 2 weeks of age till 10th week of
age and the weight gain were then calculated and analyzed by MSTAT
(1984).

RESULTS

Ingestive behavior: (Table 1)
The data presented in table (1) showed that frequency of
suckling was significantly higher (P<0.01) in twins lambs (2.82+0.25)
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than single lambs (1.89+0.10), moreover, the suckling bouts were
significantly longer (P<0.01) in Twins bomn lambs (1.53+0.29 min/h)
than single lambs (0.77+0.07). Moreover, the suckling frequency and
bouts were increased from 3rd till the 4th week after parturition where
the frequency of nursing was high in both twins and single lambs
((5.70+1.01 and 3.12+0.27, respectively) with longer bouts (3.91+1.48
and 0.93+0.13 min/h) then showed gradual decline till the weaning. On
the other hand, the feeding frequency and feeding time were higher in
single lambs (9.19+0.27 and 19.20+0.65) than twin lambs (8.57+0.35
and 18.51+0.87) respectively. However, a reverse trend was observed
for feeding frequency which reached its peak during the 8th week after
parturition (10.94+0.65) in both single (10.90+0.86) and in twin born
lambs. Moreover, the feeding bouts were longer in the twin than single
born lambs (31.49+2.06 vs. 29.43+1.85 min‘h) respectively.

The drinking time and frequency were higher in single than
twin lambs (0.12+0.02 and 0.07+0.02 vs. 0.10+0.02 and 0.06+0.02,
respectively). However, the drinking was more frequent with longer
bouts during the third weeks after parturition especially in single born
fambs (0.30+0.08 and 0.17-+0.05, respectively), whereas, in twin lambs it
was frequent (0.25+0.10) with longer bouts (0.22+-0.08) during the 5th
week then showed gradual decline in both drinking frequency and bout
with progress in age.

Resting and Movement activities: (Table 2)

Lambs bomn in twins spent longer time of lying (Table 2)
especially during 3%, 4™ and 6" weeks after patturition, moreover the
frequency of lying showed the same trend. Although, the mean values of
frequency and time of lying were not significantly differ between the
single and twin born lambs, these values were declined with age till
weaning. The standing time and frequency as well as walking frequency
reached the peak values during the 4™ week after parturition in both
twins and single born lambs. While, the running frequency reached its
peak during the 4™ week after parturition in the single born lambs
(9.60+0.90) and during the 5" week in twin born lambs (8.78+1.17),
these values were declined gradually till weaning with no significant
difference could be observed between single and twin born animals,
Generally, the difference between the single and twin born lambs in
movement activities was not clear and could not be judged.

Body care activities: (Table 3)
The developmental changes in the body care activities of lambs
showed that scratching activities were gradually increased till the 4%
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week after parturition in both single and twin born lambs with higher
frequency for twin born lambs (9.08+1.02 vs. 8.84-+0.74), then declined
gradually to the lowest level during the 8" week after parturition
(3.65+0.55 and 2.99+0.33, respectively). Moreover, the mean values of
scratching activities were higher in single born lambs than twin born
lambs (5.39+0.25 vs. 5.13+0.30). The rubbing activities were shown to
reach its peak during the 7" week after parturition in single born lambs
(0.90+0.18) and during the 4™ week in twin born lambs (0.63+0.20). On
the other hand, the stretching activity showed its peak value during the
4™ week after parturition for both single and twin born lambs (1.38+0.14
and 1.45+0.23).

The head shaking activity showed gradual increased with the
progress in lamb age to reach its peak value during the 8" week after
parturition in both single and twin bormm lambs (10.84+0.64 and
10.80+0.74, respectively). Generally, it was slightly higher in single than
twin born lambs except during the 6™ week where the reverse condition
was observed (7.82+0.57 vs. 7.19+(0.45).

Exploratory behaviors: (Table 4)

The exploratory behavior showed gradual decline with age of
lambs specially after the 4™ weeks of age where the highest frequencies
of litter, wall and other explorations were observed during the 4" week
after parturition in single born (8.16+0.69, 8.50+0.74 and 18.34+1.35,
respectively) and twin bormn lambs (7.80+0.92, 6.35+0.88 and
15.28+1.87, respectively). Thereafter, these activities showed gradual
decline to reach the lowest frequencies during the 8" week after
parturition in single (3.38+0.33, 3.04+0.33 and 5.62+0.46, respectively)
and twin born lambs (3.82+0.43, 2.63+0.36 and 5.90+0.70,
respectively), Whereas, the trough exg:loration showed progressive
decrease with age from the 3™ i1l the 8" week after parturition in both
single born (3.75+0.64 to 0.93+0.22) and twin born lambs (3.23+079 to
0.88+0.17).

Social activities: (Table 4)

The development in the social activities or playing activities
showed increase in the butting and jumping frequencies from 3" to the
4™ week after parturition in single born (1.47+0.30 and 0.78+0.21,
respectively) and twin born lambs (1.20+0.44 and 0.53+0.19,
respectively). These activities were declined gradually with age till the
7th week of age then it began to increase again. Moreover, the single
born lamb showed higher butting frequency than twin born lambs
(0.67+0.08 vs. 0.60+0.11, respectively). Moreover, jumping frequency
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showed the same trend (0.32+0.05 and 0.18+0.04, respectively).
Productive performance: (Table §5)

The body weights of the single born lambs were heavier than
twin bom lambs during the 2nd week (10.00+0.69 vs. 9.31+1.07 kg);
4th week (13.44+0.85 vs. 12.10+1.23 kg); 6th week (14.78+0.88 vs.
13.46+1.32 kg); 8th week (17.22+1.07 vs. 15.87+1.45 kg) and 10th
week after parturition (21.72+1.41 vs. 19.73-+1.87 kg). Moreover, the
single born lambs gained more weight than twin born lambs during the
age period of 2-4 weeks (3.44+0.22 vs. 2.79+0.32 kg), then the twin
born lambs gained better during the age period of 4-6 weeks (1.36+0.15
vs. 1.34+0.12) and during the age period of 6-8 weeks (2.41+0.25 vs.
2.34+0.23 kg). However the overall body weight gain was higher in the
single born lambs than twin bomn lambs (11.72+0.83 vs. 10.43+1.07 kg).

DISCUSSION

Ingestive behavior:

Production of twins or triples is not indicator to the ability of
mother to spare a good maternal environment for them. Moreover, the
competition for nursing between lambs could affect both time of nursing
and amount of milk suckled by each lamb during the pre-weaning
period. This could affect development of the digestive system of the
litter and so the ingestive behavior, performance, and survival
percentage.

The mothering ability of the ewe to care her lambs depends
upon variation in the physiological efficiency of the -ewe, especially
those related to milk production which is affected by birth type, parity
and the ability of the ewe to nurse the newly born lambs. In this study a
highly significant effect to the birth type on suckling frequency, suckling
time, feeding frequency, feeding time, drinking frequency and drinking
time by the lambs is mostly attributed to the ability of dam to mothering
her lambs. Moreover, the chance of suckling was greater for the single
than twin lambs and the development of their digestive tract during pre-
weaning period. The lighter lambs stood earlier and attempted to suck
for less time (17.7 and 2.4 min v. 324 and 10.5 min, P<0.05) than
heavier ones (Kuchel and Lindsay 1999).

The suckling was more frequent with longer bouts in twin
lambs, which may be attributed to the competition between lambs to take
their chare of milk. However, the reverse trend was observed for feeding
and drinking since the development of the digestive tracts in single
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lambs occurs more rapidly. Litter size had a retarding influence on the
behavior of multiple-born lambs that could not be accounted for birth
weight (Dwyer, 2003)

Resting and movement activities:

The time spent lying down decreased and the time of standing,
frequency of standing, walking and running increased gradually as the
age of lambs increased either in single or twin born lambs. This could be
attributed to the development of muscular tone and increasing the
demand of the animal for searching for feed and exploration of their
environment. On contrary, Lickliter (1987) found that mean time spent
walking, running and standing sustained stable throughout the first 15
weeks following birth. Whereas, Coe, et al, (1992) observed that the
amount of time spent lying decreased from 90 to 75% (between 1st and
25th week). However, the behavioral profiles of welfare parameters in
commercial veal calf facilities revealed that calves spent approximately
25 and 75% of the time in standing and lying respectively and the calves
performed 17 and 19 lying and standing transitions per day (Stull, 1992).
On the other hand, Hinch, et al, (1982) stated that running incidence
found to be declined with age with highest and lowest frequencies at 10
and 18 months of age, respectively.

Body care behavior:

The developmental changes in the body care activities of lambs
revealed that scratching activities showed gradual increase till the 4th
week after parturition in both single and twin bom lambs with the
highest frequency was for twin born lambs. However, it was declined
gradually to lowest level during the 8th week after parturition.
Moreover, the mean scratching activities were higher in single born than
twin born lambs. The rubbing activities reached its peak during 7th week
after parturition in single born lambs and during the 4th week after
parturition in twin born lambs then declined gradually with age. In
contrast the stretching activity showed gradual decline from 3rd week till
the 8th week after parturition. Similarly, Hinch, et al. (1982) found that
grooming or licking the head, neck or shoulders of an inactive animal
significantly increased as the age of bulils and steers increased (from 10
to 14 months). Whereas, rubbing of neck, shoulder, rump on fixed
objects showed a reverse trend the highest and lowest frequencies were
achieved at 10th and 14th month, respectively. While, Albright, et al.
(1991) found that the time spent grooming, investigating and idling
activities decreased with age from [3.3 to 3.1% between 5th and 17th
week in stall reared calves and from 12.5 to 2.3% for group penned
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calves. However, Sato, e7 al. (1991) found that percentages of licking to
different body parts were 27, 24, 15, 12, 11, 4, 3, 3 and 1 for neck; head;
back; shoulders; rump; belly; hind legs; forelegs and tail, respectively.
Social licking with solicitation was mainly oriented to the neck and the
areas which the receivers could not themselves reached in self-licking.
Furthermore, licking of these areas was accounted for 78% of the total
time.

Exploratory behaviors:

The exploratory behavior showed gradual decline with age of
lambs where the highest frequencies of litter, wall and other exploration
were during the 4th week while, the lowest frequencies were during the
8th week after parturition in single born and twin lambs. However, the
trough exploration showed gradual decline with age from the 3rd till the
8th week after parturition in both single born and twin born lambs. The
changes in the exploratory behaviors with age could be attributed to the
motivation of the lambs as they build the basic information about their
new environment, where they can find the food, the dangerous areas and
s0 on. So that at the beginning the exploratory behavior occurs with
highest frequencies then the animals built an information base about
their surroundings, consequently these exploratory behaviors take place.
Moreover, Deprivation from dam suckling resulted in less time (P<. 001)
spent in investigative behavior, shorter duration of movement and a
longer latency time, higher number of bleats as well as higher plasma
cortisol levels and reduced growth (Napolitano et a/, 2003).

Social behavior:

The development in the social activities or playing activities
showed gradual increase in butting and jumping frequencies till the 4th
week after parturition in single and twin born lambs then these activities
were declined gradually with age till the 7th week of age then it began to
increase again. The play behavior of lambs (butting and pushing)
seemed to be sporting. Moreover, the mounting behavior for their
mothers or companions might be developed into subsequent sexual
behavior (Tanka et al, 1992). Moreover the single born lamb had the
higher butting and jumping frequencies than twin born lambs since the
twin lambs were engaged longer time in competition for suckling than
single born lambs.

Productive performance:

Growth rates, expressed by average daily gain of lambs over a
certain period of life, are characters of great significance in animal
breeding. A final weight whether it is 2 weaning or yearling weight, is
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dependent firstly on the initial weight and secondly on the daily gain.
Therefore, improving this character yields a marker improvement in the
other economic traits. For this reason, many workers were interested to
study the effect of various genetic and environmental factors affect
growth rate. In our study the body weights of the singletons lambs were
heavier than twin born lambs during the 2nd, 4th, 6th, 8th and 10th week
after parturition. This could be attributed to the prepartum increase in
fetal plasma cortisol in singletons than twins which responsible for
maturing a number of systems in preparation for birth and the immediate
postnatal period. Thus, it could be argued that relative immaturity in
twins may explain their increased susceptibility to stress Gardner ef al
{2004). Moreover, the single born lambs gained more weight than twin
born lambs during the period of 2-4 weeks, then the twin born lambs
gained better during the periods 4-6 and 6-8 weeks, although however,
the total body weight gain was higher in single than twin born lambs.
This could be attributed to the ability of dam to suckle one lamb better
than twin or triple lambs, which in turn helps in development of their
digestive system and their productive performance. Moreover,
Napolitano, et al (2003) suggested that frustration arising from maternal
feeding deprivation results in altered endocrine and behavioral responses
and reduced growth from emotional disturbances of lambs.
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Table 1: Effect of birth type and age on the ingestive behavior of lambs.

Jtem Suckling Feeding Drinking
Freq. Time Freq. Tima Freq. Time
Birth type
Single 1.89+0. 10° 07710, o7° 9.19+0.27 19.20+0.65 D.12+0.02 0.07+0.02
Twins 2. sz+o pra 1.5310.29' 857+40.35 18.51+0.87 0.10+0.02 0.06+0.02
Birth*weeks
" Single 3.01+0.37° 2.14+0.32° 6.58+0.60% B8.71+0.8% 0. 30+0.08* 0. 1740.05"
Twins 4.20+0.65° 2 7740 64" 6.05+0.69° B.37+1.09 0.23+0.08° 0.05+0 05™
i Single 3.92+0.27° o 93+0.13° 10.18+0.70" 15.09+1.13" 0.15+0.05" 0.05+0. nz‘”
Twins 570+1.01a 3 91+$ Fty B.78+0.97% 11.15+1.32 0.03+0.03% 0.04+0. oa*
5 ui Single 1 32+o 17% 0 3a+o o"r° 9 35+n o 18.85+1.77% 0.19+0.07*% 0.12+0.07*
Twins | 2 3e.+0 45 0. 95+0 28° 5. 90+0 se"‘ 17 ?o+1 as™ 0.25+0 10" 0.22+0.08'
6" wk Single 1.3740. 16"" 19 62:1.70"' c 1o+o 05" C.08+0.05™
Twing 17260.30% . 8740, 0.03+0.03% 0.01+0.01°
_— Single 163+0.14% 0.46+0.05° 9.06+0.58%" 23.32+1.28% ©.00+0.00" € .00+0 00°
Twins 1,900,454 0.65+0.19° 8.93+0.73% 23,9341 97 C.03+0.03° 0.0040.00°
& wk Single 0.90+0.11° 0311008 1 0. gf,_fn 85" | 29.43r1.85° 0.00+0.00" 0.0040.00°
Twins 1.00+0.13° 0.32+0.06° 10.90+0.86° | 3149+2.06° 0.05+0.03" 0.0740.00°
S.0V. Mean square errors
Birth type 12857 B6.57* 5828 | .08 0.01
Birth*wks 92 82" 58.76% 131 24* " 0.68 03"
Exp. error 6.83 767 2088 .15 0.09

Table 2: Effect of birth type and age on the resting and movement activities of lambs.

Item Lying Standing Walking Running
Freq. Time Freg. Time Freg. Freq.
Birth type
Singie 2.81+0.11 244550 79 | 12080 29 15 3o+o 39 27931067 7374032 |
T _};1:;54,7 | 28015 | 24 02+1'oé | izdss0s2 | 15 86+056 ‘ 27 au+o % 5.90+0.41
e, o ‘ ot
e Single | | 3 jg;o | 3395_155 | rosuoret | soirose™ 1 24945174 5,'5@5#"_'
Twins 4.60+0.43° 14 27+1.32% 23.55+2.16°
Pk Sing!em: 3.28+0.23™ c __14 21+0 89“,_ I 18.07+0.94° 33.93+1.83° 9_6010.90‘
Twins 3.70¢0. 4g° 27. 44+2 57 15. 63+1 50° 174741 53" 320022 84% 7734117
S Singte 2 91+0 30”"“ i B 24 97+2 41 7 12 §a+0 e | s, 5'9+1 2z | 30 59+z 2 1 amzzfoss”i
Twins 2 75+0 28 24, oa+2 0 13.23+0.00™ 17.19+1.43°% 30. 93+2 ao"’ B.78+1.17°
g | Sr0e | souoar | mrmziet | nmow” | ames | amsmier | nisene
Twing 2.41+0.27% 26.89+2.93" 10.74+0.89° 14.1741.35% 23 79+1 88° 7BT+1.18™
x| Sngle | 25720 ng 22274160 | 1171056 | 13912088 | 256211 28% | 501074
Twins 2.15+0. 20" 20 7142 30c 11.73+0.80% 14.7141, 10™ 26,4841, 68™ 5.80+0.74%%
g | Sn9le 1.2840. 16" ) 13 02+1.79° ] 1208:081% | 17 340 5ot 1 23 79+1.44% 7.62+0.94%
Twins 1.58+0.27% 11012222° | 1243:0.82% | 17.2851.48% | 20.75:182% 7.28+0.71%
sS.0v. Mean square errors
Birth type 043 | 288 20,71 I 4361 20.87 3292
WVBTI{PI:;eeks B 48 45" ! 2797 8“‘ 7 12&[7!3“ o i 1973,2?7‘”‘7 N i 816 9“ T 12-9__55:-'_-_.
Exp emor 433 3 © 169.89 Cosss | 5787 1828 | 3343
2
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Table 3: Effect of birth type and age on the body care activities of [ambs.

ITEM Scratching Rubbing Stretching Head shaking
Birth type
Single s, 39+D 25 Y 59+G 05 4 20+0 24 7.48+0.23
Twing 5. 1340, 30 o 4110.06 0. gmo 08 7.64+0.33
Birth*weeks
. Single 7.12:0.69° 0. 27+D 10 2 43+1 39 4.61+0.56"
Twing 5.95+0.78™ 0. us+u 03 1 1a+o 2? 4.38+0.68' *
P Single B. a4+0 74" 0.71;0.17 1 38:0. :4 6.91+0.40°
“Twing 9. ca+1 02' 0.63:0.20 1 45+o 23 6.98+0. 55°
" Single 5.37+0. 35> "o, 5s+0 22 0. 93+o 24 6 4410.62"
5 M( fomrmrmm e e e i i e B R ———— vt et e e 112 i s it Aot [ it e St A 1 i it et
Twins 5.18+0. 60°" 0. 4a+u 19 13 50+o 21 6.10+0.64%
" wk Single 3.5330.41 0,4930. 14 0.59+0.23 7.19+0.54%
Twins 367:0.51% 0561018 |  0.82+019 7.8240.57°
™ i Single 3.53+0.36% 0.90:0.18 1.09+0.20 8.8820.47%
Twins 3.2310.44° 0.5040.16 0754015 9.80+1.09%
Single 2.99+0.35 0.63+0.16 0.43+0.10 10.84+0.64"
8" wk -
Twins 3.65+0.55% 0.28+0.12 0.48+0.32 10.8040.747
8.0v. Mean square errors
Birth type 13 13.79 B 3.82
Birth*weeks 25047 1765 267.91*
Exp. efror 19.94 152 18.59

Table 4: Effect of birth type and age on the exploratory and social activities of [ambs.

TEM Exploratory activities Social activities
Litter Wall Other Trough Butting Jumping
Birth type ]
Single 5.0120.25 4.80+0.22 9.41+0.39 2 16+0. 15 0.67+0.08 0.3220.05
Twins 4.8410.27 4192030 5.3310.50 2.0740.19 0.60+0.11 0.1820.04
=T L B IR S
Birth*weeks o [ L
Single 5.61+0.48° 6.15+0.57" 9.37+0.75° 375:064" 0.18+0.07° 0.1840.07*
Twins 4,65+0.62" 4.78+0.72% 7.83+1,25™ 3. 23+o 79® 0.48+0.16° 0.03+0.03"
;m F Single 8.1620.69" £.50+0.74" 18.34+1.35" 3. 21+0 28" 1.4740.30" 0.78+0.21"
4 — e e —— i o e i i i o e _—
Twins 7.80%0.92" 6.35+0.88° 15 28+1.87° 3.2040.42% 1.20+0.44" 0.53+0.19%
it | Single 4.85+0. sa"‘ 4.65+0.58™ 8.74+1.09™ 2.26+0.33% 0.85+0.25% 0.3540.15%
5 e e f rm—— o — e — — e A 1 2 i dy i T e i st T 1 3 e ettt el
Twins 52340, 55 4. 7a+o §1% 7.93+0.96™ 2.43+0.42% 0.43+0.18° 0.25:0.11%
67wk Single 3.5340.40° 3. 34+o el 3.1230.70““ 1.88+0.27% 0.35+0.13° 0.26+0.10%
n Twins | 382:049%° | 3724103 § 5923080 | 16940377 | 0414016 0.13:0.07°
7wk Single 4.5440.88™ 31540377 62540 52™ 0.9930.1¢ 0.16° _0.40s01¥ 0.04+0.03°
| Twins 365:0.46° | 288+0.38% | 6.40:084" | 1.00:D. 25 | o.2§10.11° 0.00:0.00°
8" wk | Single 3.38:0.33° 3.04+0. 33“" 5.62¢0.46° 0.93+0.22° 0.74+0.20™ 0.3140.10%
Twins 3.88+0.43° 2.633_-0.36 5.90+0.70% 0.88+0.17° 0.85+0.37% 0.13+0.06°
S0V, Mean square errors
Birth type 507 58.59 162.79 1.57 0.71 3.22*
Birth*weeks 154.08* 19861 963 73" 66,4 10,03 2.86"
Exp. ormor 18.97 178 4625 7.62 244 o7 |

Means within the same column carry different superscripts are sipnificantly differ,
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Table 5: Effect of birth type and age on the bbdy weights and weight gain of Jambs.

lten

Single

Twins

T-value

Body weight

2 Weeks

4 Weeks

10.00+0.69

13.44+0.85

6 Weeks

8 Weeks

17.2241.07

[4.78+0.88

93141.07

12 10+1.23
13.46+1.32

0579
0.952
0.889

10 Weeks

21.72+1.41

15.87+1.45

19.73+1 87

Weight gain

G2-4

3.4440.22

0.793

0.894

2794032

Ga-6

1.34+0.12

13640 15

1788
0077

G6-8

G8-10

4.5+0.41

2341023
3.8740.51

2.4140.25

0.076

1.027

Total gain

11.72+0.83

10.43+1.07

1.014
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