


EFFEGTS OF SOME ENVIRONMENTAL FACTORS
ON BODY
AND FLEECE WEIGHTS OF BARKI SHEEP

BY

S. A. KASSAB!Y AND H. A. KARAM ™

SUMMARY

The effects of some environmental factors on body and fleece weights
of Barki sheep were studied.  These laclors were sex, year, season of
fambing and age of dam. The lambs were born during the period 1953
to 195%. Lambs born in November, December and January were called
winter born and those born in February, March and April were called
spring born. Ewes with more than one lambing were considered mature.

There were 217, 160, and 126 lambs available for bieth, weaning and
vearling body weights.  The average weights were 2.65, 15.90 and
20.55 kilograms, respectively. Year of birth affected body weights sign-
ilicantly at all ages. The effect of sex and season did not become statisi-
ically significant, until the lambs were one year ol age.  Lambs ont of
mature ewes were heavier than those out of two-year-old ewes, but the
differences were not significant.

Fleece weight inereased with age. Sex differences al one and two years
of age were not statistically significant. Season of lambing was an important
souree of variation among yearling feeces only.  Spring born lambs
tended to shear heavier flecces than winter born ones.  Years were also
an important source of variation. Age of dam had hittle effect on feece
weights of rams and ewes.

The phenotypic correlations among body weights and between yearl-
g body and fleece weights were caleulated.

1 Former graduate student at the Department of Anumal Produetion, University
of Alexandria. Present Address : Higher Institute of Agriculture, Kafr-El-Sheikh.
- Associate Professor, Animal Production Department, University of Alexandria.
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INTRODUCTION

The home of the Barki sheep is Libya. Tis name is given after Barkah,
the eastern province of Libya. Tt is sometimes ealled Dernawi, after
Dernah, in the state of Barkah. In Egypt it is found in the Northwestern
desert and in some of the cultivated areas bordering the desert, in
Beherah and Fayoum provinces, Whether raised in the desert or on a
larm they are an important source of wool and lamb for Egypt.

I the present investigation, some of the environmental laclors affecting
body and fleece weights of Barki sheep raised under farm conditions
were studied.  These factors were sex, year, season of lambing and age
of dam. The correlations between body weights at dilferent ages and
between yearling body and fleece weights were also calculated.  Know-
ledge of the effects of environmental factors on econowmic characters and

Lhe corvelations amonyg them ave irnpm‘tzml for eflicient selection programs.

MATERIALS AND METHODS

In April, 1953, forty-two ewes and three rams of the Barki sheep
were brought (o the Experimental Favim ol the College of Agriculture.
They were hought from El-Hamm:am, in the desert west of Alexandria.
It 1s the largest market of Barki sheep and therefore they were considered
a representalive sample of the breed. The animals were led on Berseem
(Trifolium ali.!xamh‘iuun'l), which 12 available rom November until May .
In the summer they grazed in the fields and were given concentrales
which consisted usually of oue part undecorticated cotlon seed cake
and one part vice bran. These condilions arve similar to those of most
farm {locks.

The ewes were bred a few weeks aflter they were brought to the station,
allowing them to lunb o the winter of 1953, From then on the rams
were left with the ewes all the year around until 1958, when the rams
were separated from the flock in July and August of each vear. This
practice allowed most of the ewes to lamb from November until April.
Only a small number of them lambed outside this range.  Lambs born
during November, December and January arve velerred to as winter
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born and those horn in February, March and April are referred to as
spring born lamhs. The spring lambings were almost twice as much
as those of the winter months. Only single born lambs were used in
the present study. This is because twinning percentage was very low
and most of the twins were spring born (Table 1).

Tase 1

Numher of lambs born and lambing percentage for the different months
of the Spring and Winter seasons

Spring Winter
. No. of ' Lambing | _ No. of Lambing
Month |Iamhs born /0 Month lambs hnrnl .
— - - | _|I — =
|
February ....... | 58 107 .4 November . . .. 1 L 100.0
Mareh i eiag ; 128 LOB. A | December ... | 2.7 | 100.0
F 'y ¢ [ | 33 110.0 January. .. a- | 30 | 103.4
Tcltﬂl....’ 219 ‘ 108.8 ‘ Tnt.al....| Th 101.3

Efforts were made to avoid inbreeding as much as possible but in some
cases this was unavoidable. No correction was made for such cases.

Lambs were weighted within 24 hours ol birth, to the nearest 0.1 kg.,
and then al monthly intervals. Weights at 4 and 12 months were
considered as weaning and yearling weights, respectively.

The first shearing is done when the animals are about one year of
age. Later shearings are at six months intervals ; during the first week
of april and during the first week of October. The animals are washed
four days befove they are shorn by hand shears. The yearly fleece weight
was taken as a unit. Therefore, fleeces other than that of the first
year were the result of adding two shearings. Data were available on
ewes up to three years of age and on rams up to two years only.

The analysis of variance was carried out as given by Snedecor (1946).
Males were compared with females over all years and seasons. Years
were compared within sex and seasons were compared within sex and

1D
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years. The effect of age of dam on body and fleece weights was studied
separately because the number of lambs with dams of known age was
smaller. The dams were classified into Iwo-year-old and mature or older
ewes. This was done because ewes are usually fully grown when they
are about two years old. Also because the number of ewes within each
age group was small.

The phenotypic corvelations were calculated within sex, year and
season of lambing.

RESULTS AND DISCUSSION
Body Weights -

The average birth, weaning and yearling Dbody weights of lambs
studied were 2.65, 18.90 and 29.55 kilograms, respectively. The
analysis of the different sources of varialion [or body weights at the
different ages is presented in Table 2. Year of birth affected body weights
significantly at all ages. The effect of sex and season did not become

statistically significant until the lambs were one yvear of age.

TaprLe 2

Analysis of variance for birth, weaning and yearling weights

Yearling

Birth Weaning [
welght weight ' weight
Souree of - B 1 . S
variation Mes | Me . Mo
o.f. _'i 1_"_ d.r. ‘“‘La" ) ’ d.f. B [drl
SUAres squares s(puares
Total ...........1 216 .3061 159 292.70 ‘ 125 36.79
b 15 : .01 | 1 { A ) | 350.73%*
Year within sex . . 12 1.0095*= 12 A2.00% 10 157.81"*"
Season within year 7 0.245 7 S 6 1271.73%=
and sex I
Within season...| 196 0.321 [ 139 20404 108 17.96
|

* P less than .05
“* P less than 0.01
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Sex :

Table 3 presenls means, standard deviations and coefficients of
variability for weights of ram and ewe lambs classified according to season
of lamhing. Al bivth, sex differences were very little and insignificant.
In the winter season males were heavier than females but in the spring the
females were somewhat heavier. It is generally known that male lambs
arc always heavier at birth than females (Ponald and MecLean, 1935 ;
Bonsma, 1939 ; Underwood ef al., 1943 ; Badreldin, 1951 ; Asker et al.,
19525 Alexander, 19555 and Kavam, 1955). At weaning and at one
year of age ram lambs were heavier than ewe lambs and the differences
were more pronounced at 12 mouths than al four months.  Similar
results were reported by Donald and MelLean (1935), Bonsma (1939,
Phillips and Brier (1940), Ensminger et al. (19435), Hazel and Terni
(1945, 1946 a, 1946 6), Terrill et al. (1947, 1948 a, 1948 b},
Sidwell and Grandstall' (1949), Morley (1950), Asker et al. (1952),
Ragrab et al. (1953 «), Blackwell and Henderson (1955) and Karam
(1959 b).

Tavre 3
Means, Standard deviations, and Coeffirients of Variability

for Birth, Weaning and Yearling Weights
af Spring and Winter Born Lambs.

Spring Winter
Sex —= = - = e =
No. Mean S | OGNS ] N Mean | S.D. | CG.V. 9
- . |
Birth weights
Rams..... el | 2.59 043 16.75 32 238 0.521 18.95
Fwes . ... 6 2.64 0.57 21.68 28 270 | 0.57 ] 20.96
Weaning weighis
Rams. .. .. 63 19.95 5.4% 27.54 19 16.78 | 4.22 ] 25.17
Ewes .....| 64 15.095 .16 21.95 ] 16.78 | 2.88 | 17.30
Yearling weights
Rams..... il 31.31 7.71 2h.63 19 31.47 | 6.00 | 19.06
Ewes..... a8 29.41 h.38 | 18.31 20 l 24.65 | 4.49 | 18.24

12,
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consequently they are in good condition at lambing time. Ewes lambing
in the winter season take some bme to veeover lrom the unfavorable
summer conditions which cover most of their gestation period.  This
is reflected in the production of milk during a large part ol the
suckling period.

After weaning, and during the summer months, spl-ing born lambs
make little gain until they are about vine months old. Alter that the new
berseem is available and they starl growing al faster rates until the age
of 12 months. Winter horn lambse ave weaned during berseem season.
They continne growing fast until they arve aboul eight months of age
and they are heavier than spring horn ones. From then on, summer
conditions prevail and hittle pains are made until 12 months of age

when they ave surpassed by the spring lambs apaan (Tables 5, 6).

Tante H

Monthly bady weights (kg.) of Spring born lambs.

s [tams | Fwes

M in ) Average ; i Average
Months No. weight No. weight
Birth o B | 2.54 76 2.64
1 0 1004 47 H.K2

b &7 1h.ol h9 13.40

3 a4 18.40 DA 16.87

h 63 19.95 64 18.95

b Ly 21.928 h6 2.8

6 h4 19.73 59 | 21.59

7 al 23.33 ho 2280

B hiG 23.84h0 | 57 9217

9 fih 25.31 06 23.19

10 i 25.86 51 923.56
11 36 29,306 hh 26.11
12 A4l 31.51 A8 | 29.41
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Tapre 6

Maonthly body weights (kgz.) of winter born lambs.

Hams Ewes
Age : e
Months | No. | Aversge |y, | Aversge
Birth 32 9.78 28 2.70
1 32 8.59 22 8.77
2 33 11.81 23 11.78
3 21 14.61 16 13.81
fi 19 16.78 14 16.78
5 27 19.92 29 17.:27
6 28 23.39 20 | 19.20
7 98 2646 94 | 21.91
8 20 25.79 2/ 23.37
9 30 | 928.33 23 29217
10 30 | 28.03 25 2948
11 22 | 29.292 24 22.79
12 17 31.47 20 20 .65

Hammond (1932) and Donald and MeLean (1935) reported that
birth weights ol lambs increase with the advanece of the lambing season.
This is due to the improved conditions of their mothers at lambing
time. Similar conelusions were made by Asker ef al (1954) and Karam
(1959 &).

Bonsma (1939) and Wallace (1948) reported a slrong correlation
between milk yield of ewes and growth rate ol lambs, |.~Sf‘mci;ll|3‘ befora
weaning.  Yigor, growth, and development of  lambs depend mainly
on the milking ability of ewes as well as on the amount of food ava-
ilable for lambs. Similar results were arrived at by other investigators
(Asker etal., 1954 ; Blackwell and Henderson, 1955 5 and Karam, 1959 b).

Karam (1959 b) proposed detailed studies to investigale the causes
of slow growth of lambs during summer months known for high tem-
perature, humidity and parasite and disease activity. He suggested that
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lambing in March, April and May should be recommended only to those
who can alTord dry-lot feeding or can grow green lfodder in the summer.
Lambs should be marketed hy eight months of age. Winter born laimbs
can be sold ofl berseem or soon after. Spring born lambs can be pul
on a fattening ration right alter weaning and sold arvound that age, too.
This is done to avoid keeping the lambs during the unlavourable sunimer

months until new berseem s avatlable.

Age l‘.tf dam :

The results in Table 7 show that, within sex, lambs out of malure
ewes were heavier than those onl of two-year-old ewes. The differences
were small al birth and they increased with the advance of age. al
weaning and al 12 months of age. Although they lacked statistical
sigoificance. they were in the same divection as those reported by Bonsma
(1939), Kincaid (1943), Hazel and Terrvill (1945, 1946 «), Terrill
et al. (1947, 1948 a, 1948 f:) Sidwell and Grandstafl (HIJL‘J}, Asker
et al. (1952), Judin and Brigis (1952), Brigis (1953), Blackwell and
Henderson (19535), and Kavam (1955, 1959 6).  Several of these
authors also [ound that age of dam was nol one of Lhe important sources
of variation aflecting weights of lambs. Karam (1955) attributed some

ol these differences to the effecl of selection.

Tapre 7

Effect of age of dam on birth, Weaning and Yearling weights.

A ol Disins || |iirt||-“ Weaning _\'ﬂar]iug |
and ! . |
Av. wl. : Av. wt. Av. wi
Lamb proup | MNa. ‘ ; No. : No. e T
il Jer, kyr. EIU',J
| ( E)J . ( %_) } Rkt 'S ol
Twu years old |
Hams .. ........... 12 2.5H2 | o 19.62 6 J0.33
CWES s e e e 14 2.04 18 15.00 12 25.50
Mature :
Bams.............. 62 2.80 0 200,41 a7 32.91
Bwes s asein avile 54 2,99 61 14.53 hb 28.26




FFFEOTS OF SOME ENVIRONMENTAL FACTORS 159

Fleece VWeight

Lambs vary considerably in their ages when they are shorn for the
first time.  Therefore leece weights were adjusted to 365 days, using
regression coeflicients ol fleece weight on age for cach sex. They were
0007 and 001 for ram and ewe lambs, respectively.  No other
adjustments were neeessary for later shearings since they were made

at six month mmtervals with very httle variation.

Age :

Fleeee weight of ewes inereased until three years of age (Table 8).
The tlable also shows that among rams the second years’ Heece was
heavier than thal of the first year. Fleece weight usually inereases with
agre 1 curvilinear manner reaching its maximum by three to four
vears (Terrill ef al., 1950 ; Maymone el al., 1956 ; and Karam, 1959 a).
Kavam and Ragaly (1959) found that fleece weight of the second year
was heavier than that of the first in the Texel sheep of Holland. Records
should be corrected for the effect of age comparing rams or ewes with

different numbers of shearvings.

Sex

Table 8 presents means. standard deviations and eoeflicients of variability
for fleece weights of rams and ewes. They are classified according to
age (1 1o 3 1 ewes and 1 to 2 in rams), and season ol birth. Flesce
werght ol yearling ewes was slightly heavier than that of yearling rams.
At the second year ol age rams exceeded ewes among spring born ones
and it was the other way around among winter horn ones. All differences
were slalistically msignificant.  Hazel and Tereill (1946 5), Tervill et al.
(1947, 1948 a, 1948 b), Morley (1950), Kyle and Tervill (1953).
Ragab ef al. (1956), Kavam (1959 &) and Karam and Ragab (1959)

veported thal rams produced heavier fleeces than ewes.

Year

The average fleece weights of rams and ewes, classified by year of birth,
are given in Table 9. Differences in fleece weights [rom one year to



160 S. A. KASSAB AND H. A. KARAM

Tape 8

Means, standard deviations, and coeflicients of variability for fleece weights
of Spring and Winter born Rams and Ewes of different ages.

f Spring born Winter born
Age and | —— T — | — ——y
Sex group Mean . G.V. .| Mean : B C¥.
o | Ky o %o No. | Ky o %
First Year : | | I
Rams..... 1 0.74 0.20 | 27.23 | 43 0.76 0.13 | 22.856
Ewes .....| 70 | 0.84 | 0.18 |21.21| 28 | 0.81 | 118 | 21.49
Second Year : | I
Rams . .. .. 34h 1.32 0.45 | 34.09| 11 0.97 0.t4 | 14.87
Ewes ..... 37 1.20 | 0.32 |26.31 8 1.25 0.15 | 12.00
| [ !
Third Year : [ f
Ewes .....| 26 | 1.51 0.36 |23.02) 3 1.67 0.38 | 22.74
|

Tanre 9

Effect of year of birth on fleece weights of rams and ewes of different ages.

. l Rams Ewes
Age in
years

1 2 1 2 3

1 |
Year of \lu-|;‘lvcragl—' No.| Average |No.| Average | No.| Average |No.| Average

bith | (Kg.) (Kg.) (Kg-) (Kg.) (Kg.)
1953 [10] 001 {10 094 | 5| 092 | 5| 1.18 & 167
1954 70 092 | 6| 098 | 7| 098 | 7| 1.25 | 4 1.62
1955 9 0.52 7| 1.86 |12| 0.b68 8 1.87 90 1.60
1956 [13] 0.82 [13| 1.51 |17| 0.81 [15| 1.26 | 7| 1.56
1957 27| 0.73 | 8] 0.78 |21| 0.80 | 9| 0.78 | 6 1.22
1958 18| 0.71 1 1.20 (16 079 | 4 | 1.36 | — -

1959 (20| 0.60 |—| — |20 099 |—' — |—| —
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another are usnally associated with vamations in feeding. health and
weallier conditions.  Apge of dams and the genetie make-up of the Moek
also alleet these differences. Table 10 shows that yearly variations in
Necece weight were statistically highly significant at all ages, exeept for
three year old ewes.  Hazel and Tervill (1946 6), Terrill et al. (1947,
1948 a, 1948 b)), Price et al. (1953). Blackwell and Henderson (1953),
Karam and Bagab (1959) and Karam (1959 a) lound that yearly
differcnees were the most important environmenlal souree of variation
in lecee weight.

Season r_;f !'mn.r_'u'u.g :

At the first sheaving, spring horn ewes sheared more wool than winter
horn ewes and the ditference was statistieally haghly signiticant (Tahit' 10).
Spring born ewes were also heavier al 12 months of age.  This may
account for the extra amount of wool sheared sinee yearling body and
fleece weight nre positively correlated as will be shown later. For the
second year of age, winter born ewes sheared a little more than spring
born ones hut the difference was not significant. At the third year of
age il was not possible to compare seasons hecause they were completely
confounded with years.

Yearling spring born rams also sheared more wool than those horn
in the winter and the difference was highly significant (Table 10).
At the second year of age no comparison for seasons within year was
available. Coop (1953) found a strong correlation hetween rate of wool
growth and atmospheric temperature ; wool growth having ils maximum
in midsummer and its minimum in midwinter.  Dorosenko (1954)
observed an inerease in fleece weight during a season when [avorable
conditions were present. Karam (1959 a) veported that winter born
ewes sheared more wool al all ages than summer born ones and Lhey
were also heavier at 12 months ol age.
g'l‘f]’f? l'ff ﬂ‘"ﬂ?ﬂ e

The effect of dams™ age on Hleece weight ol their lambs in shown in
Table 11. Rams and ewes [rom mature dams produced heavier feeces

than those [vom two-year-old dams, at one, two, and three years of age,
but the differences were not statistically significant. Hazel and Terril
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(1946 ) and Terrill et al. (1947, 1948 a, 1948 b) reported that
lambs out of mature ewes produced heavier fleeces than those out of
two-y car-old ewes.

Tanee 11

Effect of age of dam on fleece weighis of rams and ewes of different ages.

— —

First Year Second Year Third Year
Age of Dam S o - il o
Atlim:lugrml p No. Average No. Average No. Average
(Kg.) (Kg-) (Kg-)
Two-Years-Old : ,
|
Bams ....... 6 | 0.63 & 1.20 - —=
Ewes ........ 8 0.72 A .07 3 113
| I| !
Matlure : i
|
Ranys: svisems ‘ o | i1.7.5 24 1.25 e S
Ewes . ....... 38 .82 25 1.20 92 1.h4
[

Correlation Cnrﬁm’mr!x :

Body and fleece weights ave important characters affecting the breeders
income from his sheep enterprise.  Knowledge of the relationships
among them is important for effective selection programs. Birth and
weaning weight can be used as carly eriterions for yearling weight 1f
they are corvelated to a reasonable degree with it. This is done whenever
selection has to be done al an earlier age.

The different correlation cocfficients are presented in Table 12. Birth
and weaning weights had a correlation value of .293. This 1s lower
than estimates of A1 and .59 obtained by Bonsma (1939) and
Ragab et al. (1953 4), respectively. Meanwhile, it i1s similar to the
estimate (.25-.33) found by Glembockii and Bogoljubova (1940) and
higher than that (.212) found by Karam (1959 ). The correlation
between hirth and yearling weight was .290. Similar estimates reported
by Glembockii and Bogoljubova (1940) and Karam (1959 6): .26-.29,

200, respectively.  The correlation between weaning and  yearling
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weight was .227. Morley (1950), Tevrill of al. (1950), Kyle and Terrill
(1953), and Karam (1959 &) veported positive correlations ranging
from .31 to .77 helween weaning and yearling body weight.

Maost workers agreed that the corvelation between  weaning  and
vearling weight 1s usually the highest and that between birth and yearling
15 usually the lowest. This was nol the case in the presenl study because
the correlation hetween weaning and yearling was lower than expected.
The small number of observations available, or the velatively small
coeflicients of vaviability among yearling weights, might have been the
cause for such diserepancy.

The corvelation between yearling body and fleece weight was (046,
This estimale 1s much lower than sunilar ones given by other mvestigators
and ranging from 28 to .54 (Morley, 1950 ; Terrill et al,, 1950
and Kavam, 1959 ¢). Such covrelations are necessary for simultaneous

selection for hody and (leece weights.

TapLe 12

Phenotypic Correlations.

— 8 =

| : :
Characters Correlated Na. of lambs | Correlations

Birth and Weaning Weight ............. 111 i 3.293 + 0.001
Birth and Yearling Weight............... (SR} 0.290 & 0.001
Weaning and Yearling Weight ... .. ... .. 100 I 0.227 4 0.004
Yearling Body and Fleece Weight .. ..., .. Uh [ 0046 £ 0.010
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