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ABSTRACT

Reproductive performance, viability and growth performance
traits of Djallonke sheep and N'Dama cattle at the Centre ;e Recherches
Zootechniques, Kolda, Senegal were analysed. These traits were then

used to build up overall productivity indices for the two species.
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PREFACE

In Casamance, Senegal Oriautal and The Gambia are
found nearly 30% of the total N'Dama cattle population sud nearly
9% of the total Djallonke sheep population of Africa. The Centre
de Recherches Zootechniques, Kolda is centrally located in this
region and has been recording information on performance traits

of these two breeds since 1973,

In 1981 the Inte national Livestock Centre for Africa (ILCA)
provided scholarships for two research scientists from the
Institut Senegalais de Recherches Agricoles (ISRA) to undertake
over a five month period the extraction, analysis and inter-
pretation of available data in collaboration with the ILCA Nairobi

breed productivity and trypanotolerance team.

This report presents an analysis of the carefully recorded
productivity data collected to 1981, The joint collaboration has
enabled data analysis methods to he developed that will permit

maximal »arly use of further information currently heing recorded.



THE CENTRE DE RECHERCHES
ZOOTECHNIQUES, KOLDA

INTRODUCTION

Since its establishment in 1972, the "Centre de Recherches Zootechniques"'
(C.R.Z.) has maintained herds of N'Dama cattle and flocks of Djallonke sheep both
of which are trypanotolerant. The two species are kept for meat production.
Improved management practices include supplementary feeding and veterinary care,
with selection programmes aiming at genetic improvement, Information has been

collected on traits relating to reproductive performance, body weight and mortality.

THE CENTRE AT KOLDA

The centre at Kolda is situated in Cas~-nance, Southern Senegal, and covers
an area of 2600 ha, which is subdivided into 18 plots. Kolda is situated at a height
of 23 m with a climate characterized by a wet season lasting 5 months from Junc to
October, and a dry season from November to May. Table 1 shows the monthly

rainfall from 1974 to 1980.

) 0
The average annual temperature is 27,7 C with a maximum of 34.9°C (April,
o}
May and October) and a minimum of 20.4 C (January and August). The average
annual relative humidity is 88% with a maximum of 97%, (September) and minimum

of 21% (February and March).

There are three main types of vegetation on the centre: clear forests and
dry bushlands with no underground water, fallow land and dry cultivation, and swamp
areas (river beds, rice fields and wet pastures of (yperacear or Vorio pia
nigritana). The most important grasses are Andrepogon gayama, A p ool ous,
Anadelphia arrceta and Feniee bum subicpigqua bran, Meadows of Vot peria sp.
Cyperaceae and Anadzlphia sp. have a low fodder yield but stay green for a con-
siderable time during the dry season. The nresence of leguminous plants, e.g.
Stylosanthes gracilis and S. humi7<s help to improve the natural grazing avail-

able. The trypanosomiasis risk is subjectively considered as light to medium.



Table 1. Monthly rainfall at Kolda from 1974 to 1980 (mm)

Month Year
1974 1975 1976 1977 1978 1979 1980 X

January - - - - - - - -
February - - - - - - 23 3.2
March - - - - - - - -
April - - - - - - - -
May 15 - 21 - 12 - 1 7.0
June 43 14 72 92 98 139 37 70.7
July 412 411 192 105 220 269 203 258.8
August 274 199 283 149 395 278 175 250.4
September 206 463 317 259 209 126 159 248.4
October 89 25 42 56 139 35 27 59,0
November 10 - 13 - 24 24 - 11.6
December - - - - - - -
Total 1049 1112 940 661 1097 871 625
CATTLE AND SHEEP
Cattle

The N'Dama breed is medium-sized and compact, with a fairly light
skeleton. The usual coat colour on the centre is fawn. The foundation herd was
made up of 123 heifers and 8 bulls bought from traditiona! breeders from
Casamance and Oriental Senegal. This herd was established between March 19872
and October 1974. By the 31s. December 1980, the total stock was 362 head : 18
bulls, 5 oxen, 63 bull calves, 145 cows, 85 heifers, 28 male calves and 18 female

calves.

Sheep

The Djallonke has short hair, a thin tail .nd measures 40 - 50 cms. The
coat colour varies between white, white and black or white and red. Rams have a
mane covering ithe neck, withers, shoulders and chest. The foundation herd was

made up between November 1974 and September 1977 and consisted of 91 ewes, 30



ewe-lambs, 2 lambs and 2 rams. On the 31st December .he total stock was 248

head: 12 rams, 57 lambs, 104 ewes and 75 female lambs.

HERD MANAGEMENT

Cattle

The general organization of the herd is shown in Figure 1. There are five
single bull breeding herds (1-5). When cows are in the last months of pregnancy
they are gathered into one herd in the paddocks near the cowsheds. After calving,
cows are moved into a dam and calf herd in the cowsheds with calves receiving all
the milk from their dams. At weaning (6 months), the male and female calves are
placed in two separate herds. The ealves are branded at weaning, females remain-
ing in the heifer herd until 18 - 23 months of age when they then move into o breed-
ing herd other than that of their sire. Heifers that are too small or weak are
culled. Bull calves go into a collective preselection herd until they are 18 months.
At this age the best bull calves, chosen by gmwth and conformation, are put into
separate stalls where their growth is carefully recorded. The rest of the bull
calves are castrated and either used us draught oxen or Iattened. At 21 months the
best 1-2 bulls from the individual preselection group (selected on growth, con-
formation and spermology) are kept to go into the breeding herds. The remainder

are sold to improve stock outside the Centre.

Sheep
Breeding flocks each have one ram and lambing occurs within these flocks.

When lambs are 4 months they are weaned into sepirate male and female flocks and
ear-tagged. At 9 months, ewes are put into the breeding flock if they have reached
a weight of 16 kg, Those that do not reach 16 kg at 12 months are culled,  Until
1979 rams were selected at 2 years on growth and conformation, the best kept as
sires and the remainder castrated, fattened and sold. Since 1979 males have been
selected at 6 months, the best going into a sccond pre-selection flock, the remain-
der castrated, fattened and sold. At 12 months rams are selected on weight, daily
gain, conformation and coat colour, the best going into the breeding flocks. The

remainder are either fattened or sold as rams to improve stock outside the Centre.
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SUPPLEMENTARY FEEDING

The animals graze on natural grasslands. The quality and quantity of avail-
able fodder is optimal during the rainy season but the pastures deteriorate during

the dry season, with fodder being least available in May and June.

Supplementation varies throughout the year and according to the class of
animal. Table 2 shows the basic quantities of oil cake and cotton seed con_entrates

fed during the dry season (April to June).

Table 2.  Dry season supplementation levels

Supplement Class of stock Amount fed per day (kg)
Oil cake Adult cattle 1.0

Weaners 0.5

Sheep 0,2
Cotton seed Cow and calf 2.

Sheep 0,2

Animals are allowed to feed vff peanut haulm when available and salt
mineral licks are distributed. Animals receiving special supplementation are
cows with calves, ewes with lambs, pregnant cows and cwes, and bull calves in
the pre-selection groups, especially the individual pre-selection group. There
have in the past been many problems of feed availability, etc. so that

supplementary [eeding has on occasion been interrupted.

ANIMAL HEALTH PROGRAMME

Cattle are routinely vaccinated against pasteurellosis, rinderpest, pleuro-

pneumonia and anthrax.

Sheep are vaccinated against ovine pasteurellnsis, sheep pox and '"peste de

vetits ruminants”.



Periodic aclion is taken against external and internal parasites of all

animals.,

DATA RECORDING PRQCEDURES

Climatic and animal productivity data are regularly recorded. At birth,
the date, sire number, dam number, sex and weight of the new-born animal are
recorded. Shecp and eattle are numbered at weaning. Service Jales, abortions,
deaths, supplementation, sickness and treatment, vaceinations ete., i.e, all daily
activities are recorded. Weights and linear m casurcments are regularly collected.
Lincar measurements taken for eattle are length and width of head, height at
withers, scapulo-ischial length, givth, crop length, width of haunch and height at
sternum.  Lincar measurements taken for sheep are height at withers, scapulo-
ischial length and zivth.  The frequency of collection of weights and linear measure-

ments is

Cattles: 0 - 3 months - weekly
3 - 6 months - fortnigiitly
6 - 24 months - monthly
2-Gyears - three monthly
Sheep: 0- 3 months - weekly
3 - 6 months - fovtnightly
6 months ~ montuly



DATA PREPARATION AND ANALYSIS

DATA PREPARATION

Sheeg

Individual records were built up for each ewe related to each parturition.
These gave number, date of birth, origin and type of birth (single or twin), of the
ewe herself, and the current parturition dite, previous parturition date, tvpe ol
birth, sex of lamb(s), viability of lamb(s) over - stages to 12 months of age, lamb
weights and threc linear measurements at birth, 2, .4, 6, 8, 10 md 12 months,
and ewe's own weight and th,ce linear measurements at parturition and 1 months
aftec pavturition., From these data, the age at tirst lambing, lambing interval,
ewe mean weight and three productivity indices were additionally compuled,  Infor-
mation on sires and dams of ewes and sires of progeny were noted whenevoer avail-
able. Eventual disposal or death of ihe ewe wits recorded.  All available causes

of death were obtained from periodical reperts and treatment reeords.

Cattle

Individual records were huilt up for cach cow related Lo each parturition,
These gave number, date of birth and origin of the cow herself, and the curront
parturition date, previous parturition date, sex of eall, viahility cf eall over

33
)

stages to 12 months, call weight and three linear mewsurements at bi rth, 3, 6, 9,

12, 15, 18, 21, 24 and 30 months, and cc v's own weight and three Lineir measure-
ments at parturition and 6 months alter parturition,  From these data the age at
first calving, calving interval, cow mean weivht and three productivity indices
were additionally computed. Information on sircs and dams of cows and sires of
calves were noted when available. Eventual disposal or death of the cow was
recorded. All available causes of death were obtained I'rom periodical reports and

treatment sheets.



DATA ANALYSES

All characters were analysed by least-squares procedures (Harvey, 1972)
using both fixed and mixed models. In the analyses, some parameters were
measured for fuither study in their own right and some were measured to account
for variation arising, in order that less biased estimates of other parameters
could be obtained. Unequal and disproportionate subclass numbers gave un-
balanced factorial designs for which conventional analyses of variance techniques

were not applicable.

With both sheep and cattle, a considerable number of foundation animals
had no sire or dam records. In addition the use of individual sires was often con-
founded with month and year of use, so use could not be made of sire group in

analyses at this stage in time.

Typical models used included the fixed effects of origin (purchased or born
on station); parturition number within origin; year of hirth or parturition; rmonth
of birth or parturition; cex of calf; type of birth (single or twin); and the random
effects of individual cow or cwe, nested within orvigin. The specific factors in-
cluded in the model used will be evident when results are presented for each

character analyzed.

The residual mean square was used as the error term to test the signifi-
cance of all difference~ evaluated, except origin, when cows or ewes within origin
was used. Linear contrasts of least-squares means were computed to determine
the significance of differences between groups for all characters where the
difference among groups was significant in the analysis of var «ice. Movre comn-
parisons were made using the least-squares means than there are independent
degrees of freedom for the characters where the group differences were significant
in the analysis of variance. Therefore, all of the comparisons are not independent
and the error rate over the entire sct of comparisons may be different from that
indicated by the level of probability. Tests of significance associated with the
linear contrasts, although not independent, can be taken as guides as to whether
the observed values could have occurred by chance. Repeatabilities were calculated

using the variance components between and within cows or ewes.



SHEEP REPRODUCTIVE PERFORMANCE

INTRODUCTION

Reproductive performance is a trait of outstanding importance in sheep
production enterprises, especially when meat production from young animals is
the chief aim, In general the more intensive the meat produ-tion system, the
more desirable the production of lurge numbers ot young per breeding female.
Under harsher conditions optimal production levels are achieved by maintaining
reasonable levels of performance in the young, while limiting the drain on the
resources of the breeding female. The most important comwonents of reproductive
performance in sheep are age at first lambing, length of lambing interval, liiter

size, and length of ews productive life,

AGE AT FIRST LAMBING

The mean age at first lambing for 115 females born on the station from 1974
to 1980 was 18.8 * 0,8 months. The significance of environmental influences on

age at first lambing over this period is indicated in Table 3.

Table 3.  Analysis of varianec of age at first lambing

Source d.f. Mean squares
Year of birth 6 33912
Month of birth 11 19460
Type of hirth 1 30382
Remainder 96 18746

Year of birth, month of birth and type of birth had no significant effects on

age at firgt lambing, The estimated least squares means for age at first lamhing



are laid out in Table 4. The coefficient of variation was 24.4%.

Table 4. Estimated least squares means for age at first lambing (days)

Variable Number Age at first lambing

Overall mean 115 575

Year of birth

1974 4 545
1975 16 572
1976 16 624
1977 31 546
1978 20 638
1979 21 622
1980 7 473

Month of birth

January 11 615
February 8 602
March 12 608
April 6 527
May 11 568
June 4 630
July 5 625
August 4 515
September 5 620
October 10 546
November 18 479
December 21 560

Type of birth
Single 96 551

Twin 19 598

CONCEPTION RATE BY MONTH

The distribution of 663 conceptions calculated from the recorded lambing
dates from 1975 to 1980 are indicated in Figure 2. The mean monthly rainfall

over these 6 years is also shown.

10
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Effect of month on conception rate.

55% of conceptions, or 11% per month, occurred during the main five

month wet season from June to October, the remaining 45% or 6. 5% per month
during the other seven months of the year.

LAMBING iINTERVAL

The mean lambing interval for 663 records from 1975 to 1980 was 307 + 14

days, The significance of environmental and genetic influcnces on lambiny interval
over this 6 year period is indicated in Table 5.

The effects of origin of ewe, individual ewes, month of lambing and in the
case of foundation ewes only, the lambing number, were sionificant, The esti-

mated least squares means for lambing interval are laid out in Table 6.

11



Table 5. Analysis of variance of lambing interval

Source d. f. Mean squares
Orig... 1 48441*
Ewes 190 7706**
Year of lambing 5 7409
Month of lambing 11 27767**
Type of lambing 1 1110
Number of lambing/foundation 1 43841 %
Number of lambing/born on centre 2 5469
Remainder 451 5485

£ <P <005 =P < 00L

The effects of year of lambing were not important, but month of lambing
had a significant effect on lambing interval, Females lambing in December,
January, February and March had longer than average lambing intervals, while

those lambing in all other months had shorter than average lambing intervals,

The monthly rainfall from 1975 to 1980 is illustrated in Table 1, the
period December to April constituting the major dry season. The correlation
between lambing interval and rainfall from one month before previous lambing
date to one month before concaeption was - 0. 51, while there was a 0, 04 day

decrease in lambing interval for each additional 1 mm rainfall.

In the case of foundation purchased ewes whose age was unknown, lambing
intervals following their first four parturitions on the station were significantly
shorter than those following their fifth and subsequent parturitions. In the case of

ewes born on the centre the effect of parturition number was not significant.

The repeatability of lambing interval (i. e. the correlation between an
individual's successive records) was obtained from the between and within ewes
components of variance. The value of 0,11 * 0.04 is within the range usually

reported for this trait.

12



Table 6, Estimated least squares means for lambing interval (days)

Variable Number Lambing interval
Overall mean 663 307
Origin

Foundation 1) 474 296
Born on centre (2) 189 318
Year of lambing

1975 66 318
1976 122 319
1977 123 305
1978 146 313
1979 107 304
1980 99 280
Month of lambing

January 45 330
February 73 351
March 59 a2
April 40 2061
May 51 301
June o7 B 06
July 32 301
August 21 206
September 12 280
October 58 287
November 80 297
December 105 BEN
Type of lambing

Single 583 304
Twin 80 300
Number of lambing/origin 1

1-4 BHH 271
o 121 a1t
Number of lambing/origin 2

1 77 U
2 55 13
3- Y

I



LITTER SIZE

Table 6 shows that th2 663 parturitions recorded from 1975 to 1980 were

made up of 583 singles and 80 twins, the mean litter size being 1.12.

ANNUAL REPRODUCTION RATE

The annual reproduction rate is calculated as the mean litter size x 365 -

lamLing interval, Overall this was 1,33 lunbs per hreeding ewe per year.
B 1

LENGTIH OF EWE PROBUCTIVE LITLE

As the first records of ewes produced on the station start with animals
hom in November L1974, il is vet loo early to assess this trait. In August 1981,
the first 10 ewes iwm hetween November 1974 and January 1977 had completed an
average of 3.7 parturitions, with 17 or 12 still in production, The rontaining 23
or 58% had died, beer culied or lost,  Thus until more information is collected it
might be tentatively suggested with the present information that an avernge ol b
parturitions would he achieved per ewe,  Using the Amc:m lambing interval of 307
davs, ewes would thus remain for i average of 4.2 years in productive life.
This complete replacement of the ewe flock each 1. 2 vears would represent a
turmover of 245, When age at first lambing is added to the productive life, the

average ewe age on completion of productive life would be 5. 8 vears.

14



SHEEP MORTALITY

LAMB MORTALITY

Mortality data based on 897 lambs born over a six year period were avail-
able. The significance of environmental and genetic influences on pre-weaning
mortaliiv, (subdivided into two periods, birth to 3 days and 3 days to 4 months)

and post-we ming mortality (4 months to 12 months of agd are indicated in Tgble 7.

Table 7.  Aunalvses of variance of mortality rates

Source d. f. Meman squares
Birth- 3d-1m Birth- J4m-12m
3d 4 4 4m : 3
x10 x10 Xx10 x10
Origin 1 80 596 168 11
Ewes 227 001 ¥ 1741 185 158
Year of bhirth b1 452 1688+ * 2023% « 1175%*
Month of birth 11 378 JB7H* J26%* S11*
Type of lambing 1 2976 * 151 906+ 23
Sex 1 85 26 1 759*
Number of lambing/foundation 1 227 87 192 $9
Number of lambing/born on
centre 2 190 1386G+* 1198+ 19
Remainder 647 279 164 179 116

* =P o< 0,05 ¥*¥ = P« 0,01,

The estimated least squares means for mortalities over these periods are

laid out in Table 8.

Pre-weaning mortality,  The mean mortality rate from birth to weaning at |l

months was 33%. The effects of year of hi rtn, month of hirth, single or twin, and

parturition number of dam were significant (Table 7).



Table 8. Estimated least squares means for mortality rates
Variable No. Mortality rates (%)

Birth - 3 days - Birth - Weaning

3 days weaning weaning -12m
Overall mean 897 5.14 28,08 33.09 19.39
Origin
Foundation (1) 652 5.52 24, 84 30.22 18.96
Born on centre (2) 245 4.77 31.31 35.96 19,86
Year of birth
1975 86 1.38 13. 96 14,98 15.73
1976 170 6.49 28.15 43,69 40,46
1977 154 5.31 26, 56 31.49 13,41
1978 189 7.10 46, 89 54,07 23.22
1979 145 3.47 28. 83 32.53 18,62
1980 153 7.12 14.28 21.79 4,91
Month of birth
January 73 0. 07 20,77 20.96 26,32
IFebruary 92 3.79 13.41 17.48 31.16
Muarch 86 9.62 25,75 35.16 20,31
April 56 5.26 19. 83 22,75 32.92
May 58 4,95 15.11 20,25 25,23
June 73 2.63 41. 07 43.45 24,41
July 41 9.96 29. 62 39.73 9.45
August 24 5.86 45, 78 51.79 7.03
September 51 3.43 33.48 36.70 18,37
October 72 4,99 35,41 40,60 10.45
November 123 5.14 31.99 37.17 14,34
December 148 6.17 24,70 31.05 12.69
‘I'vpe of lambing
Single 691 2,04 25,87 27,67 18,52
Twin 206 8.25 30. 29 38.51 20.26
Sex
Male 56 5.51 27.44 32,96 22,84
Female 41 4.78 28.72 33.22 15.94
Number of lambing/origin 1
1-4 464 1,25 22,36 26.54 21,17
5 188 6.79 27,32 33.91 16,75
Number of lambing/origin 2
1 93 2.79 51, 57 54,48 19,56
2 71 6.38 27,57 34,05 21.79
3+ 81 5.138 14. 80 19.34 18.11




There were marked yvear of birth effects on pre-weaning mortality rate

ranging from 15% in 1975 to 54 in 1978,

Menth of birth had a significant effect, lambs bom in March, June, July,
Auzust, September, Cetober and November having above-avernge mortali ty rates,
those born in the remaining five months below-average rates. The correlation

between pre-weaning mortality and rainfall over the relevant - months was 0,12,

there being a 0. 014 increase in mortality for each additional 1T mwm of rainfall,
Mortality in twin lambs was 35,5, compaved to 27. 7% in singles.

There was a 54,57 mortality rate in lambs from first parturition dams,
34.1% from second parturition dams and 19. 3% from third and later partuvition
I

dams.

When pre-weaning mortality was separated into that cecurring from hirth

to 3 days and from 3 davs to weaning, a very contrasting picture emerged.

Table 7 indicates that year and month of birth had no elfeet on mortality from

birth to 3 days, but major ellects from 3 dayvs to weaning,  Sinele or twin status
had major eflects on moriality in the [irst 3 days, but no effect from 3 davs to
weaning. Pavturition number of dam had no eltecl on mortality from birth to 3
days, but major eflcets from 3 dayvs to weaning, Fnally there were highly signifi-
cant differences helween individual ewes in lamb mo rtality from birth to 3 davs,
but not from 3 davs to weaning,

Thus lamb mortality in the first three days of life (meun 5. 19) was
affected by single or twin status, 29 of single lambs dyving compared with 8% of
twins, The significant differcence between individual ewes gave a repeatability
estimate for this early mortality of 0.18 + 0. 01. The parturition number of the

darn, reflecting its age, and the year and month of Tamb hirth, reflecting onviron-
) ’ ’ !“I

mental and climatic conditions, had no eltect.

In contrast lamb mortality from 3 days to weaning (mean 28.1%) was not sjg-
nificantly affected by single or twin status and there was no signilicant repeatabilic
estimate for this trait (0. 02 + 0.10). The parturition number of ewes born on the
centre had a major effect; 51.67 mortality in lambs from first parturition cwes,

27.6% from sccond and 14.8Y% from third or later. Doth vear and month of hirth

17



had major effects, lamhs born in the wet season months of June to November all
having ahove average mortality rates (mean 36%), those bom in the drier season
December to May having below average mortality rates (mean 20¢). The
correlation between mortality front 3 davs to weaning and the rainfall over the
relevant 1 months was 0,10, there heing a 0. 013Y increase in mortality for each

additional 1 mm of rainfall.

Post-weaning mortality.  ‘The mean mortality rate Irom 1 months to 12 months
el aze was 100150 Year and month of bivth, reflecting environmental and

climatie conditions, had highly significant effects. The very low post-weaning
mortality for 1980 was hiased in that when the data were prepared for analysis a
proportion ol the wnimals born in late 1980 had not yet reached 12 months of age.
Males had a significantly higher (<. 05) mortality than females. The maternally
associated influences such as single or twin status. ewe parturition number and

individual ewe had, as expected, no e!ffects on post~weaning mortality,

MORTALITY RATES TN RELATION 1O GENETIC IMPROVEMENT

An appropriate definition of mortality rate in the context of genetic pro-
gress is the percentage of females that die hefore lambing,  lere, taking account
of the actual proportion of singles and twins, it is approximately 51 (135 to 12
months, 8% [rom {2 months to 8.8 months;. The vearing proportion is the pro-
portion ol Rivths that produce a female that survives and is fertile. Tl rearing
proportion here is about 0.27. This mcans that only once in 3. 6 lambings does a
ewe produce a female Tamb that will veproduce in the tlock.,  The average length
of veproductive life is tentatively taken as 5 Lambings: therefore, npproximately
7200 of the females born ave required as replacements to maintain fleck size.
High mortality rites are inconsistent with genetic progress, and when they can be

reduced, a higher intensitv of sclection can he achioved.

Genetie improvement per unit of time is more important than per animal
generation, and high mortality rates have a mavked effeet on generation interval,

The average age at first lambing is 18.8 months, and the average lambing interval

18



10 months. To replace herself, a ewe must lamb about 3.6 times; thus, the

average generation interval is 54. 8 months or 4. 5 years.

BREEDING EWE MORTALITY

Data on ewe mortality over the 6 yvears from 1975 to 1980 are presented in

Table 9. The overall mortality rate was 14, 8¢ per vear.

Table 9. Ewe mortality

Year Number of ewes Number of deaths Ewe mortality (%)
1975 89 5 5.0
1976 139 1Y 13.7
1977 122 12 9.8
1978 110 21 19.1
1979 120 19 15.8
1980 123 28 22,8
Overall 703 104 11.8

CAUSES OF DEATH

The causes of mor.ality have been grouped into five classes:~ diseases of
the alimentary tract; diseases of the respiratory system; other discases (e. g.

nutritional, reproductive); accidents, abscesses, ete; and unidentified,

The percentages of animals dying were examined within the two
age groups recorded: young (0-8 months) mnd adult (over 8 months),  The mortality
rates related to cach of the five classes are shown in Table 10,

Thus 30. 5% of mortality i+ due to problems connected with the alimentary
tract; 27.5% to respiratory problems, 125 to other diseases; 6.3 to accidents,

abcesses and skin diseases; and the remaining 23.7% undiagnosed.
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Table 10. Mortality rate related to cause

Class 0-8 months > 8 months Overall
No. of % No. of % %
deaths deaths
Alimentary 129 28.5 35 32.5 30. 50
Respiratory 123 27 30 28 27.50
Other diseases 64 14 11 10 12,00
Accidents, abcesses, efc. 19 4 9 8.5 6. 25
Unidentified causes 119 26.5 23 21 23.75
Total 454 100 108 100

Tables 11 and 12 show the total numbers of animals, the numbers treated

and the percentage of animals treated for each of the disease classes within the

two different age groups, hy year and month.

Trble 11, Treatments in cach disvas. class by veur and inoath (animals 0-8 nonths)

Perlod ‘total Alimentary Respiratory Qther Accidentr Total
No. of Treatments Treatmoents Trentments Treatments Treatments
animals No. 3 No. T No. % No. % No. %

1975 51 14 27, 1 1.9 8 15,6 19 37.2 42 62,3
1976 110 25 22, [l 56,3 12 10.9 1s 16.3 117 106.4
1977 116 46 3¢ 79 68.1 20 17.2 23 18.8 168 144.8
1978 158 101 63. 23 58.8 22 13,9 14 8.8 230 145.6
1979 96 41 42,7 142 147.9 45 46.6 33 34.3 261 271.9
1980 133 48 36.0 154 40,6 10 7.5 22 16,5 134 100.7
January 104 4 3.8 6 5.7 2 1.9 1.9 14 13.5
February 111 G 5.4 3 2.7 1 0.9 2 1.8 12 10.8
March 117 6 5.1 6 o1 2 1.7 2 1.7 16 13.7
April 111 ? 1.8 4 3.6 4 3.6 1 0.9 11 9.9
May 109 - 1.8 5 4.5 2 1.8 2 1.8 11 10.1
June 114 2 1.7 11 9.6 1 0.8 2 1.7 16 14.0
July 109 3 2.7 16 14.6 2 1.8 1 0.9 21 19.3
August 105 2 1.9 14 13.3 0 0 3 2.8 19 18.1
September 108 4 3.7 3 2.7 2 1.8 2 1.8 11 10,2
October 106 4 3.7 2 1.8 2 1.8 7 6.6 15 14.1
November 113 5 4.4 1 0.8 2 1.7 1 0.8 i 7.9
Decermber 120 6 5.0 2 1.6 1 0.8 2 1.6 11 9.1




Table 12. Treatments in each disease class by year and month (animils over 8 months)

Period Total Allmentary Respimtory Other Accldents __Thtal

no. of Treatmenty Treatments Treatments Treatments Treaments

animals No. it No, Q@ No. % No. q No. %
1975 46 15 170 12 16 18,6 34 49,0 77 89.5
1976 148 234 6.8 13 E 15 10.8 27 19,5 78 6.5
1977 1 14 11,4 41 L6 13 10,6 16 15,5 84 68,6
1978 105 13 16,5 L] 62,3 11 10,0 22 20,1 11y 109,2
1979 16y 19 16,1 206 1745 1t 13.5 3] 1.8 255 216,1
1980 122 34 27,0 +1 43,6 1 0.8 16 13.1 41 7HL6
January 105 1 (U] 10 0 0 1 [USY] 12 1.4
February 106 1 0,9 8 1 0.9 1 0.9 11 10,3
March 105 1 0,4 7 1 0.9 2 1.9 11 10,4
April 112 2 1.7 6 1 0.8 1 0K Lo 8.9
May 116 1 0,8 4 1 0.8 1 0,8 7 6.0
June 117 2 1.7 b 4.2 1 0.8 1 0.8 a 7.7
July 123 1 [P ] 10 .1 1 0.8 2 1.6 14 11.4
Acgust 125 1 0.8 o 4.0 1 0, 8 2 1.6 Q W2
September 104 H 32 2 L6 1 0.8 3 2.4 10 8.1
October 121 1 0.8 K] 2o 1 0.t t RN 9 7.4
November 120 2 1.6 3 2,4 2 1.G 1 (U] 8 6.5
December 120 4 3.3 3 2.5 1 0.8 2 1.6 1 8.3
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SHEEP BODY WEIGHTS

ENVIRONMENTAL AND GENETIC EFFECTS ON LAMB WEIGHTS
AT SEVEN DIFFERENT AGES

Weights at birth, 2 and 4 months were available for 360 lambs, at 4, 6 and
8 months for 298 lambs and at 8, 10 and 12 months for 209 lambs, born in the
years 1977 - 1980. Analyses of variance, laid out in Table 13, showed origin,
year and month of birth, type of birth, sex, age of dam and individual dams to

have significant effects on lamb body weight at different stages.

Table 13, Ans.yses of varlance ¢’ welght at seven different ages using all records available to 12 months

Source d.f, Mean squares d.f, Mean squares a.f. Mean squares
Blech Zm 4 +m 6m 8m 8m 10m 12m
o o a o o o
xl10~ x1o* xio= x10° xlo~ x10™
Origin 1 5010** 418(*° 11010 1 1oi51°** 10866+ 5732 1 7261 11493 7189
Ewes 145 181=" REKARS 928 141 779 o420 1211+ 116 877 121 1392
Year of Lirth 3 367 2117 15064 3 74170 16624~ 20456 3195420 26540%* 28154~
* Month of birth 10 258+ 266 1252+ 11 10432 1885 1073 11 2200 1982+ 2186
Type of lambing 1 3146** B39l 124020 1 104762~ 12521 GU60. 1 2390 1543 792
Sex 1 Qusee 160 2430* 1 2052¢ 1114927 17865 1 1505 5695 11912¢«
Number of lambing/
foundation 1 129 213 4715 1 1150 1038 204 1 5157 2362 119
Number of lumbling /
borm on centre 2 573" 676" 1101 z 768 93 182 2 487 185 NI
Remalnder 145 110 222 470 136 542 636 7481 72 8§20 967 1193
. =P ¢ 0,05

=P o<G,01

The estimated least squares means for body weight at seven different ages

are shown in Table 14.

Figure 3 illustrates the mean growth of all lambs firw birth to 12 months,
The coefficients of variation of weight at birth, 2, 4, 6, 8, 10 and 12 months were

19%, 22%, 22%, 2v%, 18%, 19% and 19% respectively.
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Table 14. Estimated least squares means for weight at seven different ages

Variable No. Birth 2 m 4 m No. 4 m 6 m 8 m No. 8 m 10 m 12 m

Cverall mean 360 1.59 6.06 8.71 298 8.70 11.33 13.53 203 14.03 15.93 17.90

Crigin
Foundation (1) 225 1.74 6.u8 9.39 188 9.48 12.13 14,24 143 14.77 16.85 18.63
Born on centre (2) 135 1.45 3 12.82 66 13.30 15.01 17.17

o
52}
%)
e
s
=
(@]
~
0
N
[
o
o
=

Year of birth
[ — us

1.48 6.33 10.15 58 8.45 11.15 13.32 7. 11.28 13.74 16.08
1978 86 1.71 5.50 6.12 53 6.87 8.13 5.89 38 ¢.11 9.78 11.76
1378 102 1.54 5.57 7.61 75 B.ab 11.C8 14.55 51 1S.8u 18.07 19.21
19F 127 1.65 6.7°5 1C.75 111 11.23 1%.93 17.36 48 18.82 22.11 24.56
Fonth of birth
January 26 1.74 5.58 .G5 18 7.4€ S.E4 11.87 lg 1C.71 11.71 14.08
February 3 1.75 6.12 BRI Ee] <8 5.73 11.27 12.C8 23 12.04% 13.51 16.17
March 3R 1.48 6.14 BRI 3c EN 11.71 13.55 33 12 .E8 15.35% 18.31
21 1.38 5.81 ¢.C1 9 £.17 1c.y¢ 11.73 3 12.80 1t 18.49
28 1.45 5,5 F..1 15 8.4l 10.26 12.549 1 2.04 15.2¢C 1E.61
23 1.60 & 3.36 34 7.18 3.0 12.84 5 13.87 16.77 1¢.27
[} 1.5% 5 7.53 7 5.33 G.61 1. 08 £ 11.75 lu.a] 12.5¢
August - - - 3 1l.85 15.49 1¢.37 3 21.¢0 17.25 21.8C
Septerher 16 1.74 G.eu 12 Q.82 13,57 1u,83 i1 15.2¢8 18.7% 21.11
Cctober 33 1.56 7.40 as .45 11.81 13.12 17 13. it.98 14.88
loverber 64 1.70 3.68 55 3.388 11.87 13.8u 21 5.7¢% 18.7C 2C.03
lecerber 59 1.62 9.51 54 “.28 11.:8 13.5%¢ 23 15.7¢ 16.40 19.49
Tvpe of larbing
le 272 1.78 7.01 39.85 225 e.97% 12.65 14.7C 17¢C 1u,ge 16.61 1€.3%
88 1.41 £.12  7.56 73 7.5C 1C.02 12.36 38 13,18 15.24 17041
Sex
Fale 198 1.66 6.22 9.086 151 €.20 12.31 14,77 95 14,53 16.90 19.30
Terale 162 1.52 5.91 8.35 147 .20 10.3% 12.2% 213 13.54 14 ,3€ 16.30
wurber of lambing/oripin 1
jem S3 1.79 6.69 9.6F 80 1n.te 12.68 1u4.52 78 1€.44 17.<8 18.88
S o+ 132 1.69 6.29 9.13 108 8.380C 11.58 13.97 €5 13.1% 15.72 12.3»
lumter of lambing/origin 2
1 32 1.17 L.58 5,39 21 5.47 10.09 12.12 13 12.23 14,33 15.00
2 35 1.52 5.5 8.1% 3C 8.36 10.56 12.9% 15 lu.42 14,086 17.77
3+ Et, 1.6 5.54 9.1C 59 8.9u 10.97 13.35 34 13.2¢ it.52 18.75
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Figure 3. Mean body weights from birth to 12 months.

Effect of year of hirth

Table 13 indicates that significant year effects existed for weights at ail
ages. Lambs born in 1980 were significantly heavier at all ages from 2 months
to 12 months than those bom in the three other years, while lambs born in 1978
were significantly lighter. The weight differences between lambs born in these
swo extreme years at 2, 4, 6, 8, 10 and 12 months were 25%, 53% 59%, 62%, 77%

and 71% respectively of the mean weights.

Causes of variation between years in this environment can be
annual rainfall affecting pasture availability, and the disease situation,

changes in management techniques, genetic progress, etc. Correlations and
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regressions between the 4 year means for weight at each stage from 2 months to
12 months and the 4 year means for rainfall from hirth to each stage are indicated
in Table 15 (Mean birth date taken as July 1).

Table 15. Correlations between and regressions of weight (kg) at 6 ages and
rainfall (mm) between birth and that age.

Age Correlation Regressions
2 months -0.77 -0, 003
4 months -0.91 -0, 009
6 months -0.82 -0,011
8 months -0.74 -0, 014
10 months -0.66 -0, 017
12 months -0.74 ~0,018

Table 15 indicates strong negative correlations between weight at all stages
and rainfall over the corresponding periods, ranging from 0. 66 to 0.91. The
regressions of weight on rainfall showed a reduction in weight of 3, 9, 11, 14, 17
and 18 gm for each additional 1 mm rainfall from birth to 2, 4, 6, 8, 10 and 12
months respectively. Table 8 show: the mortality rates from birth to weaning
and weaning to 12 months for these four years. The correlation between mortality
rate to weaning and weaning weight of survivor . was -0.91; and between mortality
rate to 12 months and weight at :2 months, -0.92. The weights of survivors at 4
months and 12 months were 142 gm and 237 gm less respectively for each addition~
all 1% mortality that had occurred during these periods.

Effect of month of birth

Table 13 indicates that the effects associated with month of birth were
significant at all ages except 2 and 12 months. Figure 4 shows the weights of
animals in each of the month of birth groups, corrected for all other effects

evaluated.

The etfects of month of birth on later body weights are usually related to
the stage in the wet and dry weather cycle at which an animal reaches a given age;
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and relative rankings of month of birth groups might be expected to change from

stage to stage.

Correlations and regressions between the 12 monthly means for weight and
the 12 monthly means for rainfall from birth are given in Table 16 for the four

ages 4, 6, 8 and 10 months where month of birth effect is significant.

Table 16, Correlations between and regressions of weight (kg) at 4 azes and
rainfall (mm) between birth and that age.

Age Correlation Regression
4 months -0.,10 -0, 001
6 months -0.29 -0, 002
8 months -0.39 -0. 004
10 months -0,46 -0, 005

Table 16 indicates that the correlations and regressions between rainfall

and weight at the 4, 6, 8 and 10 month stages were all negati-  but small.

Effect of type of lambing

Table 13 indicates that type of lambing, single or twin, had a significant
effect on all weights from birth to 8 months, twin lambs being 21, 27%, 234,
21%, 16%, 8% and 5% lighter than singles at birth, 2, 4, 6, 8, 10 and 12 months

of age respectively.

Effect of sex

Table 13 indicates that the effect of sex was cdeniflicant at all ages except
2 months. At birth, 2, 4, 6, 8, 10 and 12 months, males were 9%, 5%, 8, 18,

20%, 13% and 17% heavier than females.

Effect of dam parturition number

Table 13 indicates that the effect associated with dam parturition numher

was significant at the birth and 2-month stages only. At birth, lambs from seccond
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parturition dams were 30% heavier and lambs from third and later parturition
dams 41% heavier, than lambs from first parturition dams. At 2-months of age

the respective differences were 13% and 34%.

Repeatability of early lamh weights

The repeatabilities of lamb birth, 2 month and 4 month weights considered
as a characteristic of the ewe are indicated in Table 17. Data are from 360 lambs

bom to 146 ewes.

Table 17. Repeatability of early lamb welghts

Trait Repeatahility s.e.
Birth weight 0.22 0.07
2 months weight 0.18 0.07
4 months weight 0.24 0.08

Phenotypic correlations between lamb body weights at different ages

The phenotypic correlations available between lamb weights are shown in
Table 16. These were all positive, with correlations between birth and early

weights being lower than those between all other later ages.

Table 18.  Phenotypic correlations between lamb body weights

Trait 2 months 4 months 6 months 8 months 10 months 12 months
weight weight weight weight weight weilght

Birth weight 41 .29

2 months weight .78

4 months weight .84 .72

6 months welght .86

8 months weight .85 72
10 months weight .86
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EWE BODY WEIGHTS

Weights, at lambing and when lamb weaned at 4 months of age, were
available for 144 ewes, together with the birth and 4 month weights of their 3€0
lambs, produced in 316 parturitions. In order to facilitate analyses and obtain
correlations hetween ewe and lumb weights, the ewe weights in the 14 lambings
producing twins, were used twice in the analyses. The data referred to lambings
over the four years 1977 - 1980. Analycos of variance s oul in‘eahio tu)
showed origin, year of lambing and individual ewes to have significant effects on
weights at lambing, lamb weaning and their mean. Additionally, month of fambing

had a significant effect on weight at lamb weaning and mean weight,

Table 19, Analyses of variance of weights of adult ewes

2
Source d.f. Mean squares x 10

Weight at  Weight at Mean

lambing weaning weight
Origin 1 T1429%% 57971 x* 63299 ¥¥
Ewes 145 1904 +* 228 ¥* 1745**
Yeur of lambing 3 12261 % 22386+* 17876%*
Month of lambing 10 682 28281 * GYG*+*
Type of lambing 1 566 865 357
Sex 1 199 56 246
Number of lambing/foundation 1 180 106 180
Number of lambing/bormn on centre 2 647 451 550
Remainder 195 475 510 269

= P <01,

The estimated least squares means for the three measures of ewe body

welght are shown in Table 20,

The mean ewe body weight at lambing was 23.8 kg, and at weaning of lamb

23.3 kg, thus an average of 0.5 kg was lost during the 4 months suckling period.

The repeatabilities of ewe weights at parturition, al weaning of lambs

4 months later and the mean of the two, are indicated in Tahle 21.
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Table 20. Estimated least squares means for weights of adult ewes (kgs)

Variahie Number  Weight at  Weight at  Mean
lambing weaning weight
Overall mean 360 23.82 23.33 23.47
Origin
Foundation (1) 225 25,55 24,88 25.10
Born on centre 2) 135 22.09 21.77 21,85
Year of lambing
1977 45 22.94 21. 53 22,39
1972 86 22,60 21,04 21. 60
1979 102 23.12 23.29 22,95
1980 127 26,62 27.46 26,96
Month of lambing
January 26 24.35 21.14 22,82
February A4 24,44 23.27 23.91
March 38 23.80 23.85 23,73
April 21 23.68 23.76 23.65
May 28 24.81 22.73 23.75
June 29 22.68 22,06 22,15
July 6 22,39 21.31 21.91
August - - - -
September 16 24,83 25,57 24,48
October 39 23.28 25,33 23.97
November 64 23.78 23.64 23.65
December 59 23.99 23.95 24,20
Type of lambing
Single 272 23.58 23.03 23.28
Twin 88 24,07 23.63 23. 67
Sex
Male 198 23.72 23.28 23.36
Female 162 23.93 23.38 23.59
Number of lambing/origin 1
1-4 93 25.74 24,74 25.29
5+ 132 25,37 25.03 24,92
Number of lambing/origin 2
1 32 21.18 21.05 21,04
2 39 22.59 22.21 22,35
3+ 64 22.51 22,05 22,16
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Table 21. Repeatability of ewe body weights

Trait Repeatability 5. e,

Weight at parturition 0. 57 0.05
Weight 4 months after parturition 0. 60 0.05
Mean weight ' 0.70 0. 04

These repeatability estimates were within the range normally reported

for ewe body weights.

The phenotypic correlations between ewe weights and lamb preweaning

weights are shown in Table 22.

Table 22, Phenotypic correlations between ewe and tamb weights

Trait Lamb birth Lamb 2 Lamb 4 months
weight nmonths weight weight
Ewe weight at parturition 0.20 0,38 0. 54
Ewe weight 1 months after
parturition 0. 06 0.27 0,32
Mean ewe weight 0.18 0,36 0,39

The correlation of ewe weight with lamb pre-weaning weights was about

double that between ewe weight and lamb birth weight,
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SHEEP LINEAR MEASUREMENTS

ENVIRONMENTAL AND GENETIC EFFECTS ON LAMBS FROM
BIRTH TO 12 MONTHS OF AGE

Three linear measurements, height at withers, scapulo-ischial length, and

heart girth, together with body weight were available for 350 lambs at birth, 2 and

4 months; 298 at 4, 6 and 8 months; and 209 at 8, 10 and 12 months. Analyses
of variance laid out in Table 23 show the significance of environmental and
genetic effects on the linear measurements and weight from birth to 12 months.
The gencral situation is that these effects on lincar measurements fairly closely

resembled their effects on body weight.

The estimated least squares means for height, length, girth and weight at
birth 2, 4, 6, 8, 10 and 12 months are given in Table 24,
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Table 23.

Analysis of variance of weight and linear measurements at seven differeut ages

” HETIGHT ”

Source d.f.  Mean squares x 10° d.f. Mean squares x 10° d.f. an_squares x

Birth 2 n bom ) 6 m am Im 10m 12
Orlgin 1 1iug3tA 1007600 JOas5RE 13020388 JuSSEAn 2ot 1 SRILN GB92A4 CRELL]
Dwes 145 Gludh  1o15vA  177pm gy (TRLL N KL a2 1 118 1093 11ul
Year of birth 3 J6LHNR GELORK PCTu R Kl 1h 2eanee D 3 L7587k 2047600 D3gzahn
Honth of birth 10 a16# 1301 PRERY 11 . Ling L 110 11 aslos RELVLEY 277phk
Type of lambing 1 H329%0 Junlteoeh 1720500 1 1675 ) anyeh o 3636 A27BAN
Jex 1 2u)8# R wh14% 1 Gttt 1 137 SeHN
Nuzher of lambing/toundation 1 82 165 RPEE] 1 13nin 1 BET2A% 1)1
fiurber of larbing/bomm ou centre > 471 1135 Wit N N 2 4l n
Remainder 135 KiEs 2 9y 14 THie 2 40 896
Sourze d.f. Mean squares 17 d.f

sirth  on aom
Origin 1 R I N AL 1 Tlsiete Bt 113960
Cwes 1u5 121655 peqgyain 1) S 1let
Year of birth ) Jpugai pppeand RO
Menth of birth 10 1oty 28 It e Jhgyn
Type of larbing 1 825 2612840 1yep1an 1 winy
Sex 1 Wln 1340 1 1 a7
Humber of larding/found ion 1 33 e 1330 1 "
Hurbier of lambing/born ua centpa 2 1189 2rTan RN N
Remainder 195 576 643 1730 1

1 H

Source d.f, Mean qiapes

Birth ) [
Crigin 1 215518 2u733uR L7ag0An 1 JLAGERE Dyt 1 165300
Eves 1us ESELLEES WAL U S LR 1 PR o6l
Year of birth 3 By Th R Jgy g 40 278y gaaon W7 Lo
Honth of birth 10 12 16l W3lena 11 krag:iiy Pyt
Type of lambing 1 TI3ISTY G290 S1ggons 1 38738006 3
Sex 1 LCuSTE 1170 KENED 1 3998
timher of lambing/foundation 1 ¢ 20 Lih 1 131
Nurber of larbing/bern on centre 2 T6uBY  S1CEHA g oy, 2 EAREY
Rerainder 195 un B4l 1o Tat 1w

WE DS H T , s
Source d.f. Aot Mean s jun d.t ol
3 FR

oricin 1 SOLGRE L ugdd [ 1o] gk ToLabIm et g7anhe 1At
Ewes PEL] 16140 REREL] 2B Lu) Tk b 29 I PR RLLAR BN 1141
Tear of birtn 3 IEOH 21170 15(fund R O O AT L 2alt
Honth of birth 10 2578 b6 1252040 11 JISL 1o Th 11 UL ST Qleen
Type of lambing 1 RIG AL D UL PINSS Rt 1 ltagens garenn gy RERY) 1563
Sex 1 VG g 26008 1 1 1608 L
Hurler of lambing/foundation 1 n I 37 1 1 S1870 0 232
Hunker of larblng/bom on centre 2 EYARLINS D ST N : g 188
Remainder 135 1o 202 Wiy 13 820 Rl
"z P <008
= p g0l
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Table 24. Estimated least ~quares means for welghts and linear measurements at seven different ages

Z2m

(cm)
6m

Birth 2m

GIRTH

No.

6m

Variable No.
Overall mean 360
Origin

Foundation (03] 225
Bom un Centre (2) 135

Year of birth

1977 15
1978 a6
1479 102
19850 o7

Month of birth

January 26
February 34
March 38
April 2

May 2=
June 29
July 6
August -
September 16
October 39
November 64
December 59

Tvpe of lambing

Single 272
Twin B8
Sex

Male 198
Female 162

Number of lambing/origin 1

1-4 93
5+ 132

Number of lambing/origin 2

1 32
2 3a
3+ 64

39.61

40.33
38,588

40.47
35,50
35,43
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Table 24. Estimated least squares means forweights and linear measureme 1ts nt seven different ages

WEIGHT (kgs) HEIGHT (cm)
Variable No. Birth 2m 4 m No. im 6 m g m No. 8 m 10m 12m No. Birth 2 m 4m No. im 6m 8m No. & m 10m 12m
Overall mean 360 1,59 6,06 8,71 295 8.70 11.35 13.53 204 14.03 15,93 17.40 360 28.9 39,3t 33,4 29§ 43.4 46,83 48,7 209 45.6 51,10 52,2
Origin
Foundation {1) 225 1.7 6.48 9.39 158 9.48 12,13 14,24 143 14.77 16,55 18 'y 225 29.7 40.03 44.5 44.7  47.74 4909 143 42,3 51.95 53.0
Bom on Centre (2) 135 1.45 5.65 B.03 11¢ 7.92 10.5% 12,52 56 13.30 15.01 17.17 135 25,1 38.73 2.2 42,1 45,41 47.6 66 4%.0  50.24 51.4
Year of birth
1977 45 1.45 6.33 10.15 33 S.15 11015 13.32 11.26 13.75 16,08 45 26.8  35.56 43.2 5% 4201 46,30 3k.1 T2 45.1 48.07 51.5
1978 86 1.71 5.40 6.12 33 6.67 =18 BLOY 9.11 9.75 11.76 86 26,8 37.5%0 30.5 53 10,5 13,14 446 5] 44.6 45,92 46.3
1979 102 1.54 5.587  T.wl Th S84 .08 14,46 15,84 15,07 1%.2 102 28.9  39.20 43.1 76 43,0 3T.01 44,3 51 50.0  52.77 53.5
1980 tI7 1.65 6,95 10.75 111 11.23 1. 493 1738 18,42 22,11 24,56 127 30.1 41,97 46,7 111 .1 50,%6 5 ER 54.% 57.62 57.5
Month of birth
January 26 1.74 5.39¢ 1s 7T.46 1x e 14.058 26 25.7 41.5 1= 42.3 47.6 13 44.9 %04 48,7
February 34 1.75 6,12 2% 5.73 24 12,04 16,17 34 30.1 4. 2k +3.9 4 47,7 23 3660 45,94 49,0
AMarcn kE lLod~ 614 3u 9.64 3 12,55 18.31 3% 2407 4. 30 EE I | 196,04 33 47.4  50.43 51,1
April 21 1,38 S5.x1 R 5.17 & 12.z0 14,49 21 43,0 4 $2.7 4v.21 46,9 Kl 15.6 45,47 49,5
May 28 1.45  6.50 94,11 15 £.41 12,064 15,61 L8 44,7 15 14,6 i 48,0 i3 46,4 48,061 51.7
June 25 1.60  6.32 =. 36 34 T.1x 15,27 77T 19.27 24 43,1 G 41, 4404 36,5 25 47.2  49.41 35l1.8
July 2 1.39 5.01 7.52 T 6,30 11.75 14.41 13,5y 8 41.7 T 0.5 44.23 45,0 6 46,4 49.17 51.7
August - - - a 11,84 3 21066 17.24 21,30 - - - $5.5 50,71 54.4 4 56.3 55.22 56,5
September i 1,74 .80 1l ¢.62 11 15,25 1=,70 21.11 1 7 43.¢ 448 42,72 51.4 11 51.%8 534.60 56.0
Qctober 33 1.56 5.523 23 .45 17 18,21 14,95 14.%8% 3y - +2.3 43,5 46,7 4wl o 17 50.6 51.FE6 52,3
November [ 1.70 6. 64 35 21 15.7 1.7 20,08 35 W 3.4 43.46 .06 35,7 21 49.5 5 54,8
December S5Y 1.62 .26 > .60 11055 14,54 2 15.7 1004l 17,59 BRI no dRaE 4402 45.% 46,65 5004 26 50.5 5 53.2
Tvpe of lambing
Single 272 1.73 7.0 v. A3 225 12,65 14.7 17t 4.8 16061 1=, 4% 2y 10,62 4407 1.0 37,99 S0l 170 503G 52.15 53.1
Twin 83 1.41 5.13  T.545 73 1eoar 12,44 K : 15 24 17.41 27.8 3015 42,0 41,z 45.67 47.2 34 47.0 50,04 50.5
Sex
Male 198 1.66  6.22  &.05 151 $.20 12,31 14,77 L 2020 By.TR o434 151 43,0 $17.63 49,5 < 51,87 53,1
Female 162 1.52 5.41 H.35 i 7 .20 10,36 12,06 11 2005 38,98 42.v 157 2.7 46,02 4=.0 113 50.62 51.3
Number of lambing ortgin 1
1-4 93 1.79 Ho6s 4.5 = 10,05 12,6~ 14.51 T 0 45.78 45,78 50,5k ks 51.61 53.04 53,80
5 132 1. 60 6.2¢ 12 10- 2,50 1105~ 13,067 a5 16~ 43,75 46,79 4u.31 5] 47.65 49.%6 52,24
Number of lambing. origin 2
1 32 1.17 4.8 fong 21 5.47 10,09 12,12 13 4.94 15.00 32 K ST Bt 28 40,9 4.1 460+ 3 0.6 51.1F 53,1
2 P 1.52 5.53 =10 30 5.386 10.56 12,0y 1y 4.57 17.77 3y 39,03 42,7 30 42.8  36.52 48,2 19 526 49.77 50,1
3- = 1.66  6.53 &4y 54 3.94 lu. &7 13,35 3 5 52 18,75 &% 28.67 32.5 59 42.5 46,41 7.7 34 51. 49.75 51.0




TFigure 5 illustrates the mean changes in linear measurements and weights
from birth to 12 months of age. The coefficient of variation of each of the three
linear mcasurements at all stages was about 8%, while that of weight was around

20%.

CORRELATIONS BETWEEN WEIGHT AND LINEAR MEASUREMENTS

Table 25 presents the correlations between weight and height, length and

girth. All were significant.

Table 25. Correlations between linear measurements and weight

Correlations between weight and:

Age No. Height Length Girth
Birth 360 0. 56 0. 43 0.72
2 months 360 0.74 0. 80 0.84
4 months 360 0.81 0.77 0.91
4 months 298 0.81 0.74 0.91
6 months 298 0.78 0.75 0. 89
8 months 298 0.60 0. 86 0, 88
8 months 209 0.66 0. 82 0. 88
10 months 209 0.64 0.82 0. 60
12 months 209 0.65 0. 79 0. 88

REPEAT ABILITY OF EARLY LAMB MEASUREMENTS

The repeatabilities of lamb linear meusurements at birth, 2 and 4 months

considered as a characteristic of the ewe are indiccted in Table 26.

Table 26. Repeatability of lamb linear measurements

Height Length Girth
r S. ¢. r S. e. T S. €.
Birth 0.18 0.07 0.21 0.07 0.17 0.07
2 months 0.16 0,07 0.25 0.07 0.32 0.06
4 months 0.26 0.07 0.18 0.07 0.32 0,07




SHEEP PRODUCTIVITY
INDICES OF EWE PRODUCTIVITY

The characters of reproductive performance, lamb viability, lamb weaning
weight ard ewe weight were combined to build three productivity indices. Index 1,
the total weight of weaned lamb per ewe per year, was computed for each ewe
parturition as the product of total weight of weaned lamb x 365 < interval to next
lambing. Index 2, the totzl weight of weaned lamb per kg of ewe per year, was
computed as index 1 < ewe average weight. Index 3, the total weight of weaned
lamb per kg of metabolic weight of ewe per year, was computed as Index 1 - ewe
average weight’ 73. Data on 397 ewe parturitions were available from 1977 to

1980.

The significance of environmental influences on the three productivity

indices is indicated in Table 27.

Table 27. Analysis of variance cf productivity indices

Source d. f. Mean squares

Index 1 Index 2 Index 3

%1072 x1073

Origin 1 676%* 50:49%* 3661 ¥*
Year of lambing 3 1270%* 1847 4% 10672 **
Month of lambing 11 88 1356 770
Type of lambing 1 426%* 4464* 2857 ¢
Number of lambing/foundation 1 140 3916%* 1928 *
Number of lambing/born on centre 2 499%* 7244 %% 4263 **
Remainder 377 55 889 496

*=P < 0,05. ** =P < 0.01.

The estimated least squares means for productivity indices are laid out in

Table 28.

37



Table 28, Estimated least squares means of productivity indices

Variable Number Index 1 Index 2 Index 3
Overall mean 397 11.49 465, 84 1103
Origin

Foundation 1) 229 12,95 505, 82 1211
Born on centre (2) 168 10,02 425,85 995
Year of lambing

1977 51 13.57 566.47 1332
1978 141 6.45 265,30 626
1979 107 10.78 452,19 1060
1980 98 15.15 579.38 1394

Month of lambing

January 18 11.46 470,43 1117
February 37 8.90 375. 07 877
March 43 11.40 463.10 1096
April 25 13.67 555.59 1316
May 33 13,28 555, 74 1304
June 31 10. 07 533,10 1259
July 10 10.61 413, 84 991
August 7 5.61 230. 81 545
September 28 12.57 500. 92 1192
October 46 11.39 470,20 1109
November 60 13.59 544,46 1292
December 59 12,28 476.76 1144

Type of lambing
Single 348 9.82 411. 81 966
Twin 49 13,16 519. 86 1240

Number of lambing/origin 1
1-4 112 13.94 598.17 1327
ot 117 11.96 453,48 1095

Number of lambing/origin 2

1 66 7.25 324.09 745
2 48 9.46 397.14 431
3+ 54 13.38 556.33 1310
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The mean productivity indices were:-
Index 1. 11.5 kg of weaned lamb per ewe per year
Index 2. 466 gm of weaned lamb per kg of ewe per year

.73
Index 3. 1103 gm of weaned lamb per kg of ewe per year.,

Year of lambing had very sigmificant effects on produrtivity, This would
be expected, [ollowirg the major year effects previously found on the different

performance traits making up the productivity indices.

Type of lambing had an eifect on productivity, cwes producing twins being
34%, 26% and 28% superior to those producing singles, for indices 1, 2 and 3
respectively. This was in spite of the lower individual weaning weights and higher

mortality in twin lambs compared with singles.

The effect of parturition number of ewes born on the centre was highly
significant, ewes with 3 or more parturitions being 84%, and ewes with 2
parturitions being 30% superior to first parturifion females for index 1. Corres-

ponding figures for index 2 were 71% and 22%, and for index 3, 75% and 24%.

FLOCK PRODUCTIVITY

Adjustment of the three ewe productivity indices to account for actual
twinning rates found (12%) and actual ewe viability rates (85.2%) give the most
accurate estimates of overall flock productivity, These are:

Index 1: 8,7 kg of weaned lamb per ewe per year
Index 2: 362 gm of weaned lamb per kg of ewe per year
Index 3: 850 gm of weaned lamb per kg’ & of ewe per year.



CATTLE REPRODUCTIVE PERFORMANCE

INTRODUCTION

Reproductive performance is the trait of outstanding importance in beef
cattle enterprises, where if there is no calf, then there is no economic return.
The best cows are clearly those that have their first calf at an early age, have
minimum calving intervals, and live a long time. Thus the most important
measures of reproductive performance in the female are age at first calving,

length of calving interval, and length of cow productive life.

AGE AT FIRST CALVING

The mean age at first calving for 101 females born on the station from

1973 to 1978 was 39.8 * 0.8 months with a coefficient of variation of 14. 1%.

The significance of environmental influences on age at first calving are

indicated in Table 29, where vear of birth had a major effect.

Table 29.  Analysis of variance of age at first calving

Source d. f. Mean squares
Year of birth 5 356804 %%
Month of birth 11 12045
Remainder 34 28987

* = P < 0,01,

The estimated least squares means in Table 30 show that age at first
calving ranged from 47,76 months for animals born in 1974 to 33.19 months for

those bom in 1978,
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Table 30, Estimated least squares means for age at first calving (months)

Variable Number Age at first calving

Ove all mean 101 39,78

Year of birth

1973 5 40,12
1974 25 17.76
1975 11 40, 30
1976 16 41.73
1977 16 35,31
1978 28 33,14

Month of birth

January 2 41,26
February 4 40,99
March 6 42,53
April 11 39. 01
May 17 39. 83
June 10 38.55
July 10 10, 22
August 12 41,42
September 6 37.57
October 9 a8, 68
November 10 59,60
December 4 37,95

CONCEPTION RATE BY MONTH

The distribution of 357 conceptions calculated from the recorded calving
dates from 1974 to 1979 are indicated in Figure 6. The mean monthly rainlall

over the 6 years is also shown.

48% of conceptions, or 9.6% per month, occurred during the muajor iy
month wet season from June to October, the remaining 52% or 7. 19 per monel,

during the other 7 mon'hs of the year.
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Figure 6.  Effect of month on concaption rate.

CALVING INTERVAL

The mean calving interval for 357 records from 1974 to 1979 was 495 * 16
days, with a coefficient of variation of 26%. The significance of environmental

and genetic influences on calving interval are indicated in Table 31.

Analysis of variance of calving interval

Table 31.
-2

Source d. f. Mean squares x 10
Origin 1 1820%*

Year of calving 5 1732%*
Meoenth of calving 11 331
Parturition number 3 038**
Remninder 336 189

¥ = P< 0.01
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The effects of origin of cow, year of calving and the parturition number
were significant. The estimated least squares means for calving interval are

laid out in Table 32.

Table 32. Estimated least squares means for calving interval (days)

Variable Number Calving interval
Overall mean 357 493, 0
Origin

Foundation 286 539.7

Born on centre 72 450,2

Year of calving

1974 67 451,1
1975 36 538.8
1976 52 582.8
1977 1 419, 2
1978 83 513.5
1979 75 464.5
Month of calving

January 20 518.7
February 11 502,1
March 14 465,4
April 28 510,0
May 68 4R2.5
June 36 489,1
July 26 552.0
August 30 055.5
September 30 487,7
Oclober 41 158.5
November 35 182,3
Decembe= 18 455.8
Parturition numbez

1 135 547.1
2 97 525.1
3 67 440.4
4+ 58 158.3
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Year of calving had a significant effect on calving interval. Cows calving
in 1974, 1977 and 1979 had a shorter-than-average calving interval, those calving
in 1975, 1976 and 1978 had a longer-than-average. There was a positive corre-
lation of 0. 56 between calving interval and annual rainfall, with calving interval

increasing by 0.2 days lor each 1 mm increase in annual rainfall.

Parturition number had an important effect on calving jnterval. Calving
interval decreased from 547 days between the first and second parturitions to 449
between the third and fourth and then increased slightly to 458 days for subsequent

parturitions,

Overall, foundation purchased heifers had a significantly longer calving

interval (540 days) than those born on the centre (450 days).

LENGTH OF COW PRODUCTIVE LIFE

As the oldest records refer to heifers purchased in 1972~73, it is too early
to completely assecss this trait. However in August 1981, the first 40 heifers
purchased had averaged 4. 3 parturitions, with 23 or 57% still in production. The
remaining 17 or 43% had died or been culled. Thus until more information is
available i* is tentatively suggested that an average of 5.5 parturitions would be
achieved per cow. Using the mean calving interval of 495 days, cows would thus
remain for an average of 7.5 years in productive life. This complete replacement
of the cow herd each 7.5 years would represent a turnover of 13.4%. When age
at first _.iving is added to the productive life, the average cow age on completion

of produetive life would be 10.8 years.
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CATTLE MORTALITY

CALF MORTALITY

Mortality data based on 516 calves born over a seven year period were
available. The significance of environmental influences on pre-weaning mortality
(subdivided into two periods, birth to 3 days and 3 days to 6 months) and post-

weaning mortality from 6 months to 12 months of age are indicated in Table 33.

Table 33. Analysis of variance of mortality rates

Source d. f. Mean squares x 10°
B - 3d 3d - 6m B-36m 6m- - 12m

Origin 1 13 92 36 11
Year of birth 6 19 211%* 224 28
Month of birth 11 17 116 106 10
Parturition number 3 20 183 244 3
Sex 1 21 45 4 41
Remainder 493 23 90 107 19

¥ = P < 0,05

The estimated least squares means for morialities over these periods are

laid out in Table 34.

Pre-weaning mortality, The mean mortality from birth to weaning at G months
was 9.6%, with 2,9% occurring in the first 3 days of life and 6. 7%, from 3 days to
6 months.” Tho only significant effect was that of year of calving on deaths from

3 days to 6 months, The effect of parturition number approached significance,
calves born to heifers having a hif;her mortality rate than those born to subscauent

parturitions.
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Table 34. Estimated least squares means for mortality rates

Variable Mortality rates (%)
Birth - 3 days -~ Birth - 6 months -
3 days 6 months 6 months 12 months
Overall mean 2. 87 6.69 9. 56 1.32
Origin
Foundation 1,93 9.21 11.14 2,18
Born on centre 3.82 4.16 7.98 0.45

Year of calving

1974 1.79 ~-2.67 -0.89 ~-0. 38
1975 6.45 -1.00 5.44 -0, 32
1976 1.69 3.88 5. 57 -0.43
1977 0.94 9.21 10,15 -0.13
1978 3.31 4.75 8. 06 5.15
1979 1.79 13.30 15,08 3. 92
1980 4.16 19.36 23.52 1.41

Month o1 calving

January 1. 26 8.14 9.40 5.10
Jfebruary 7.65 2.63 10.28 -1,58
March 0.03 -3.62 -3.59 2.49
April 5. 02 3.00 8. 02 0.14
May 2. 83 6.30 9.13 1.36
June 4.C8 9.32 14,00 3.13
July 2.38 9.38 11.73 1. 39
August 0.54 12.96 13,50 ~0.20
September 0.79 18.89 19.68 -0.29
October 0.92 4.45 5.36 1.37
November 4. 84 1.65 6. 50 -0.15
December 3. 53 7.20 10.73 3. 06
Parturition numbeyr

1 2.79 13.21 16.00 0.63
2 1.70 4,02 5.72 1.28
3 1.83 4.78 6. 61 0. 99
4+ 5.17 4.73 9.91 2.36
Sex

Male 2,22 7.65 9.87 0.40
IFemale 3.53 5.73 9.26 2.24
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Post-weaning mortality. The mean mortality from 6 months to 12 months of age

was 1.3%. There were no significant influences found in the analysies.

MORTALITY RATES IN RELATION TO GENETIC IMPROVEMENT

An appropriate definition of mortality rate in the context of genetic progress
is the percentage of females that die befove calving. Here applying the post-wean~
ing mortality rate of 1, 3% per 6 months, to the period to first calving, it is approxi-
mately 17%. The rearing proportion is the proportion of births that produce a
heifer that survives and is fertile. The rearing proportion her. is about 0. 40,

This means that once in 2.5 calvings a cow produces o heiler call that w:ll reach
lactation in the herd. The average length of reproductive life is 5. 5 calvings :
therefore, approximately 45% of the females born are required as replacements

to maintain herd size. High niortality rates are inconsistent with genetic progress,

and when they can he reduced, a higher intensity of selection can be achieved.

Genetic improvement per unit of time is more important than per animal
generation, and high mortality rates have a marked eflect on generation interval,
The average age at [first calving is 39.8 months, and the average calving interval
16.2 nwnths. To replace hersell, a cow must calve 2.5 times; thus, the avernge
generation interval is 80.3 months or 6.7 years, within the normally reported

range for tropical indigenous breeds.

COW MORTALITY

Data on cow mortality over the 6 years from 1975 to 1980 are presented in

Table 35. The overall mortality rate was 3% per year.

Table 35. Cow mortality

Year Number of cows Nurmber of deaths Cow mortality (%)
1975 97 1 1.v
1976 121 3 2.5
1977 101 3 3.0
1978 102 5 4.9
1979 143 6 4.2
1980 151 -3 2.0
Overall 715 21 2.9
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CAUSES OF DEATH

The main causes of mortality in cattle have been grouped into four classes:-
diseases of the alimentary tract; other diseases; accidents; and unidentified
causes and snake bites.  Diseases of the alimentary Lract includes all dignstive
problems such as gastrointestinal parasitism, "other diseases” includes skin
problems, nutritional problems, trypanosomiasis and diseases of the respivatory
systems. Over the period from birth to 2} years, the proportions of deaths

falling into each group are shown in Table 36.

Table 36, Mortality rate related to cause

Class % (birth to 2! years)
Alimentary 20
COther discases 23
Accidents 9
Unidentified 48




CATTLE BODY WEIGHTS
ENVIRONMENTAL AND GENETIC EFFECTS ON CALF WEIGHTS

Weights at bixth, 3, 6 and 9 months were available for 403 calves; at 9,
12, 15 and 18 months for 306 calves; and at 18, 21, 24 and 30 months for 189
calves, born in the years 1974 - 1980, 1974 - 1979 and 1974 - 1978 respectively.
Analyses of variance laid out in Table 37 show the significance ol cffects on calf

weight at these different stages,

The estimated least squares means for body weight at the different stages

are shown in Table 38.

120
2001

(hg)

CALF WEIGHT

N ) ' Y 12 15 1" 21 [ I
AGE {monthy)

Figure 7. Mean calf body weights from birth to 50 months.



Table 37,

Analysis of variance of weights at different ages

Source a.f. Mean squares a.f. Mean squares 4.1 Mean squares
Birth 3 m 6 m 9m 9m 12 m 15 m 18 m 18 m 21l m 24 m 301
Origin 1 2 109 107 7 1 18 48 6 5 1 7 179 285 33
Cows 157 11*% 182%*  37gk* 4gg%*x . - - 56 49 - 73 1793 2853 332
Year of birth 6 25%%  170%*% 1668%* 1904%* 5 2099** 1263** ggg 1494%* 4 1815* 3370**  6973*%* 4(20%*
o Month of birth 11 407 235%F 1196%* 554%* 11 1188** 784 1087** 3711** 11 24g3%* 2092** 1517 5356**
< Dam parturition
number 3 5 260%*  572%* gagkk 3 11gg%x 1956** 2004** 1758* 3 355 470 1297 1460
Sex 1 49%*  227%  1735%* 5916%% 1 4847**  8358%* 14810%* 29941** 1 13423** 21143%* 17352%* 11925**
Remainder 233 8 78 172 246 284 343 450 465 659 168 605 763 1247 1315

* =P <0.05 ¥ =P <0.01
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Table 33, Fstimated least squaresieans of weight

from birth to 30 months (kgs)

Variable No. Birth 3m 6m 9 n No. 9m 12 m 15 m 18 m No. 18 m 2lm 24 m© 30 m
Overall mean 103 17.7 51.4 81.6 95.0 306 38.3 111.5 128.1 144.1 189 144 .0 154 ¢ 175.2 209 .6
Origin

Foundat ion 300 17.6 50.4 80.1 94.7 250 98.8 112.3 127.5 134.9 169 142.5 162.3 188.6 212.8
Born on centre 103 17.9 52.41 82.1 95.2 56 97.8 110.7 129.2 143.3 20 145.5 147 .4 165.8 206 .4
Year of birth

1974 37 16.7 53.8 80.3 96.4 14 105.4 115.3 123.9 138.¢ 42 136.1 137.9 150.4 191.3
1975 40 16.4 48.5 72.8 85.0 38 80.4 106.¢ 121.1 131.4 35 131.1 1421 157.3 196.9
1976 50 18.8 7.7 69.8 93.8 44 $2.2 116.6 128.9 145.5§ 26 149 .3 156.7 178.1 211.3
1977 41 17.5 52.5 88.1 101.5 36 103.3 109.1 126.9 144.1 28 151.5 167.6 191.2 227.2
1978 81 18.2 52.1 85.7 93.5 77 92.6 108.5 130.0 150.5 60 152.0 169.8 199.0 221.2
1979 75 17.4 52.5 90.5 106.2 67 105.2 121.1 138.3 153.9

1680 69 19.1 52.4 80.5 90.8

Month of birth

January —_ 12 17.0 5.7 T0.7 91.3 11 Lo 117.4 121.1 13>.7 10 132.2 157.4 170.8 194.1
February 12 16.8 19.9 83.5 95.43 a9 .8 106.0 120.4 149.4 5 139.2 154 .1 161.0 206 .4
March 28 16.3 1500 §7.3 1C0.1 14 .8 111.%  126.9 163.¢ 9 167.2 172.7 200.9 248.9
April 32 17.2 51.5 91.2 102.0 2% .4 115.8 129.8 161.4 13 160.53 167.5 174.2 227.9
May 72 1¢6.¢ 54.7 91.¢ 100.6 63 7.4 116.3 136.3 157.1 38 157.2 164.8 176.1 231.3
June 38 16.4 33.0 §3.7 ar.7v 33 .9 105.6 136.4 149.9 20 154.3 155.1 165.0 220.5
July 55 18.5 59.0 87.3 97.0 21 .1 108.2 139.4 152.8 12 153.7 151.1 170.5 219.2
August 35 19.3 55.1 80.6 90.8 25 2 106.6 129.5 137.2 17 140.1 139.8 165.4 210.3
September 30 20.6 51.1 T6H.6 §2.0 7 - 107.0 12¢6.7 131.4 13 126.3 123.2 1 606.6 188.2
O:tober 10 19.0 52.1 80,7 95.4 35 o 123.8 134.0 139.4 19 138.9 151.8 188.6 167.9
November 51 iS.e 50.4 69.7 89.1 30 Rt 1.8 122.5 126.3 21 150.1 155.3 184.8 195.0
December 18 16.9 49.9 0.3 99.1 15 2 2.1 117,17 123.7 11 128.5 165.2 178.1 175 .1
Sumber of calving

1 120 T.5 16.6 76.9 94.2 98 990 .5 101, 118.0 134.2 64 138.6 149.2 168.3 198.06
2 118 5.1 52.3 82.8 98.6 94 92,9 Lot ™ 126,27 112.8 &Y 142.2 152.1 17401 211.3
3 79 - 53.1 84.2 96.5 60 102.0 117.6 133.2 148.8 32 146.3 159.0 1814.9 212.2
4+ 86 17.6 53.6 80.4 90.5 54 102.0 116.2 136.1 150.5 24 148.7 159.0 73.5 216.1
Sex

MTe 215 18.2 52.4 83.8 100.0 156 102.¢8 117.0 5.6 1.4 93 153.1 166.3 185.6 218.2
Female 188 7.3 50.4 78.4 89.9 150 92.2 106.0 1.1 3.7 96 134.8 143.3 164.8 201.0




Figure 7 illustrates the mean growth of all calves from birth to 30 months
of age. The coefficients of variation of weights at birth, 3, 6, 9, 12, 15, 18, 21,
24 and 30 months were 15%, 17%, 16%, 16%, 19%, 17%, 18%, 17%, 19% and 17%

respectively.

Effect of year of birth

Table 37 indicates that significant year effects existed for weights at all
ages except 15 months, The weight differences between extreme years at bhirth, 3,
6, 9, 12, 15, 18, 21, 24 and 30 months was 15%, 12%, 26%, 17%, 14%, 13%, 15%,
21%, 28% and 17% respectively of the mean weights.

Causes of variation between years in this environment can be annual rain-
fall affecting pasture availability, annuzl rainfall affecting the disease situation,
changes in managemient techniyues, genetic progress etc. Correlations and
regressions between the 7 year means for weight at each stage from 3 months to
30 months and the 7 year means for rainfall from birth to each stage were all

negative and non-significant.

To determine any linear trends in body weights from 1974 to 1978 for 21,
24 and 30 month weights; from 1974 to 1979 for 12, 15 and 18 month weights and
from 1974 to 1980 for birth, 3, 6 and 9 month weights; the regression of the least
squares constants on year of birth (representedas 1 -5, 1 - 6 and 1 - 7) were

calculated (Table 39).

Table 39. Correlations and regressions of the least squares constants for weight
on year of birth

Trait Correlation Regression
Birth 0. 65 0. 30

3 month weight 0.23 0. 30

6 month weight : 0.51 1.84

9 month weight 0. 38 1.48
12 month weight Ce 10 1,28
15 montu weight 0.87 2. 67*
18 month weight 0. 84 4, 40%*
21 month weight 0. 97 8. 91**
24 month weight 0.98 13. 09**
30 month weight 0.92 8, 99**

*P = < 0,05 *>*p = < 0,01
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The regressions ‘vere significant from the 15 month stage onwards and
indicate that weight for age increased at each stage by the amounts listed in Table

39, per year over the relevant period.

Effect >{ month of birth

Table 37 indicates that significant month of birth effects existed for weights
at all ages except 12 and 24 months. Figure 8 shows the weights of animals in

each of the month of birth groups, corrected for all other effects evaluated.

The effects of month of birth on later body weights are usually related to
the stage in the wet and dry weather cycle at which an animal reaches a given age;
and relative rankings of month of birth groups might be expected to change from

stage to stage. This situation is clearly illustrated in Figure 8.

Correlations and regressions between the 12 monthly means for weight and
the 12 monthly means for rainfall from birth are given in Table 40 for the seven

ages, 3, 6, 9, 15, 18, 21 and 30 months when the effect of month was significant.

Table 40.  Correlations and regressions of weight (kg) at seven ages and
rainfall (mm) between birth and that age.

Age Correlation Regression
3 months 0.84 0.011
6 months 0. 86 0.019
9 months 0. 68 0.013
15 months 0.74 0.019
18 months 0. 80 0.029
21 months 0.55 0.028
30 months 0.79 0. 046
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Table 40 indicates that the correlations and regressions were all positive

and significant at these stages.

Effect of dam parturition number

Table 37 indicates that the effect associated with dam parturition aumber
was significant at all ages from 3 months to 18 months. Table 38 shows that at 3,
6, 9, 12, 15 and 18 month.: ;alves from first parturitior cows were 12%, 7%, 6%,
12%, 10% and 9% lighter than the mean weight of calve~ from the three other
parturition groups.,

Effect of sex

Table 37 indicates that the ~ffect of sex was significant at all ages from
birth to 30 months, At birth, 3, 6, 9, 12, 15, 18, 21, 24 and 30 months males

were 5%, 4%, 7%, 11%, 10%, 11%, 14%, 15%, 129 and 8% heavier than females.

Repeatability of early calf weights

The repeatabilities of calf birth, 3 month and ¢ month weights considered
as a characteristic of the cow are indicated in Table <1, Data are from 403 calves

bom to 158 cows.

Table 41. Repeatability of early calf weights,

Trait Repeatability s. e,
Birth weight 0.15 0. 06
3 month weight 0. 36 0. 06
6 month weight 0.33 0. 96

Phenotypic correlations between calf weights at dilferent ages

The phenotypic correlations available between calf weights are shown in
Table 42. These were all positive with correlations between birth and early

weights being lower than those between all other later ages.
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Table 42, Phenotypic correlations between calf weights

Trait 3 m 6 m 9 m 12 m 15m 18 m 2lm 24 m 30m

Birth .43 .37 .30

Im .72 .61

6m .81

9 m . 80 .70 .72

12 m .78 .67

15 m .86

18 m . 84 .72 .81
21 m . 86 .78
24 m .76

COW BODY WEIGHTS

Weights, at calving and when calf weaned at 6 months, were available for
103 individual cows over 165 parturitions. Only cows that had complete data on
their linear measurements were used in this analysis so numbers were rather
small. Analyses of variance laid out in Table 13 show the significance of effects

on cow weight at the two stages.

Table 43.  Analysis of variance of cow weights at calf birth and weaning (6 months)

Source d.f. Mean squares
Calving Weaning
Origin 1 7176* 6425*
Cows 102 1443%* 1364 %*
Year of ealving 5 648* G54
Month of calving 11 T02** 1131**
Parturition calving number 3 325 G7
Sex 1 321 92
Remuainder 41 235 349
* = P <0,05 ** =P <00l
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The estimated least squares means for the two cow body weights are shown

in Table 44,

Table 44. Estimated least squares mean of cow weights at calf birth and calf
weaning at 6 months (kg)

Variable Number Weight at calf birth Weight at calf weining
Overall mean 165 232,26 235,21

Origin

Foundation 103 220,36 223,95

Boirn on centre 62 244,15 246,47

Year of calving

1975 7 209,82 216,32
1976 26 221.16 229. 54
1977 6 216,58 253.62
1978 59 232,16 226,43
1979 46 235.72 246, 94
1980 21 278,09 238.40

Month of calving

January 3 265.70 218,57
February 6 211.70 266. 66

Iarch 11 221.01 250, 50
April 23 212.18 244, 64
May 36 221,74 268,12
June 14 224,10 231. 24
July 13 220,88 244,93
August 15 217.56 222.14
September 14 240,59 211,88
October 11 244,47 220,99
November 13 221.88 169, 66
December 6 285,27 222,96

Parturition number

1 48 225,63 222,96
2 49 233,64 231.58
3 34 238,11 239, 84
4+ 34 230.65 246.45

Sex of calf
Male 92 229,44
Female 73 235, 07

n

no
Wl
W

-2 3
S o




The mean cow weight at parturition was 232 kg and at weaniag of calf,

235 kg, thus an average of 3 kg was gained during the 6 months suckling period.

The repeatability of cow weight at parturition was 0,78 + 0. 06 end at calf

weaning 0.G7 * 0.08. The phenotypic correlation between cow weight at parturition

and calf birth weight was 0, 37.
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CATTLE LINEAR MEASUREMENTS

ENVIRONMENTAL AND GENETIC EFFECTS ON CALF LINEAR
MEASUREMENTS

Three linear measurements, height at withers, scapulo-ischial length, and
heart girth, together with body v-eight were available for 103 calves at birth, 3 and
6 months; 306 at 9, 12 and 15 months; and 189 at 18, 21, 24 and 30 months,
Analyses of variance laid out in Table 45 show the significance of effccts on the

linear measurements and weight from birth to 30 months,

The estimated least squares means for girth, height and lengih from birth
w0 30 months are given in Tables 16, 47 and 18. Table 38 lays out the correspond-

ing (east squares means for weight.
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Figure 9. Mean changes in linear measurements and weight.
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Table 46. Estimated least squares means of girth from birth to 30 months (cms)

Variable No. Birth im 6m 9 m No. 9 m 12 m 15 m 18 m No. 18 m 21 m 24 m 30m
Overall nean 403 60.6 86.6 100.8 111.7 306 108.5 113.3 116.7 123.8 189 122.8 126.4 130.7 140.7
Origin

Foundation 300 61.0 86.5 100.6 115.2 250 108.9 113.7 117.7 124.1 169 123.0 128.1 133.6 140.3
Born on centre 103 60.1 86.7 101.C 108.3 56 108.1 112.9 115.7 123.4 20 122.6 124.6 127.8 141.1
Year of birth

1974 47 61.1 89.0 100.6 128.4 44 111.6 115.1 115.5 112.2 42 121.9 124.1 126.6 139.5
1975 40 59.7 85.1 97.8 119.0 33 107.2 112.4 115.6 119.4 33 119.8 122.9 126.0 136.0
1976 50 61.5 84.7 96.4 108.1 44 107.4 112.8 117.0 121.1 26 123.4 125.4 131.5 141.5
1977 41 58.9 86.8 103.8 116.5 36 109.9 112.9 114.4 125.7 28 124.9 128.2 133.3 143.9
1978 81 61.8 86.8 103.7 100.3 77 105.9 110.5 117.4 125.7 60 123.8 130.3 136.2 141.8
1979 75 59.2 86.3 104.0 100.6 67 109.2 116.1 120.4 138.5 - - - - -
1980 69 61.8 87.5 99.3 109.2 - - - - - - - - - -
Month of birth

January 12 59.8 84.2 95.8 120.7 11 110.9 1i5.9 115.8 117.7 10 120.5 129.3 129.6 137.9
February 17 60.1 86.6 104.6 118.: 9 109.8 113.0 114.7 122.3 S 124.6 124.6 125.9 141.2
March 25 58.5 82.6 104.9 -87.9 14 113.4 113.4 115.7 122.1 9 128.5 131.9 135.2 148.4
April 32 57.% 85.4 104.6 117.4 25 111.1 114.1 116.9 124.3 13 128.7 128.5 130.6 146.4
May 72 58.6 87.8 104.9 117.7 63 110.9 113.1 117.7 125.7 38 126.9 129.6 131.7 146.5
June 38 58.9 88.6 100.7 104.1 33 106.9 111.1 118.9 123.0 20 125.4 125.9 127.0 142.1
July 35 61.5 91.2 102.8 103.1 21 109.4 112.1 120.5 133.6 13 125.4 125.2 128.7 142.1
August 35 62.2 89.6 100.9 106.9 23 105.9 111.2 118.7 119.4 17 120.9 121.6 127.6 140.8
September 30 64.8 86.5 98.8 109.0 27 102.6 111.0 1:15.9 144.5 3 117.4 116.7 129.4 135.5
October 40 62.7 86.9 99.4 133.1 35 108.2 116.5 117.6 119.6 19 120.0 125.1 135.3 137.8
November 51 62.5 85.4 95.7 105.6 30 105.9 115.1 115.2 116.6 21 118.2 128.2 135.6 137.1
December 18 59.8 84.3 96.5 116.7 15 107.5 113.3 112.9 116.2 11 116.9 129.8 132.1 132.2
Number of calving

1 120 60.4 84.2 99.8 96.8 98 105.7 109.9 115.3 128.6 64 121.9 124 .9 130.3 138.1
2 118 60.6 86.5 101.7 1o04.5 94 108.9 112.8 117.0 123.1 69 122.4 126.3 131.4 141.8
3 79 60.6 88.0 101.7 116.9 60 109.6 115.7 116.4 122.3 32 123.5 127.3 131.7 141.5
4+ 86 60.8 87.8 53.9 128.7 54 105.9 114.8 118.1 121.2 24 123.3 127.0 129.4 141.4
Sex

Male 215 60.7 87.2 101.4 110.8 156 ’10.0 114.9 119.2 125.1 93 125.3 128.9 133.1 142 .4
Female 188 60.5 86.0 100.1 112.6 150 107.: 111.7 114.2 122.4 96 120.3 123.8 128.4 138.9
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Table 47. FEstimated least squares means of heigh* to withers from birth to 30 months {em)

Variable No. Birth 3m 6 m No., O n 12 m IS m No. 18 m 2lm 24 m 30 m
Overall mean 403 58.7 74.3 83.4 306 §8.9 a2.4 94.3 189 97.7 99.5 102.1 105.0
Origin

Foundation 300 58.7 74.2 82.9 250 88.4 92.1 94.1 169 97.3 99.9 102.7 105.8
Born on centre 103 58.7 74.4 83.9 56 89.5 92.7 94.7 20 88.1 98.7 101.5 104 .1
Year of birth

1974 — 47 57.6 74.9 829 a4 89.3 92.8 5.0 42 96.7 98.6 101.8  105.0
1975 40 57.1 73.6 82.0 38 88.1 935.4 95.4 33 97.1 97.5 100.6 1053.1
1976 50 50.6 75.0 82.7 44 88.3 91.8 94.9 26 98.6 98.9 101.5 104.9
1977 41 57.7 73.9 84.6 36 88.9 91.5 91.6 28 97.6 100.3 105.2 106.3
1978 81 58.3 74.3 83.4 77 87.1 90.3 94.9 60 98.5 101.2 105.5 105.7
197¢ 75 59.6 75.2 85.9 4 a1.7 91.7 9.4 - - - - -
1980 69 61.1 75.4 81.9 - - - - - - - - -
Month of birth

January 12 59. 71.8 79.06 11 8~ .2 a2 g 94.5 10 a97.1 99.8 101.8 103.3
February 12 57.5 T3 52.9 9 R9.3 92.9 03,4 5 94 .8 97.6 UM 104.9
March 28 57.2 72.1 S4.9 13 9.2 a92.0 95.1 9 98.9 101.2 103 .4 107.8
April 32 57.5 71 §6 .0 25 90 .6 a35.9 96.1 15 100.8 101.2 105.5 107.5
May 72 56.5 7t.0 AN ¢) 03 89.0 91.9 93.9 38 99 .= 101.8 103.6 106.9
June 38 58.4 75.4 85.1 33 Q2.0 G2.8 96.0 20 99.9 99 .6 101.5 106.8
July 35 58,4 76.1 85.0 21 89,2 9.2 2.2 13 Q8.9 1008 1O01.8 105.0
August 35 60.6 75.9 84,2 23 89.4 92.8 95.8 17 08 .4 09 .5 1023 105.0
September 30 59.60 70.7 52.9 27 86.4 90.1 93.5 13 95.3 939 UB. 06 101.3
(ketober 10 60.8 T6.1 §3.90 38 £83.2 95.7 95.3 19 art.o UYs.3 102.0 102.9
November 51 0.3 7501 81.3 30 87.9 92.4 94 .4 21 95.7 a8 .4 102,06 105.2
December 18 58.9 73.2 79.9 15 87.9 01.9 92.6 11 95.9 98.6 12,8 105.3
Number of calving

1 - 20 56.1 73.9 82.5 a8 87.6 S0.9 92.9 64 96.8 98.2 101.2 g .2
2 18 58.6 7404 83.1 Gda 90.5 62.8 94.7 69 96.8 99.2 1620 1051
3 79 58.8 74.0 84,1 60 89.9 93.7 95.4 32 96.2 99.7 102.7 105,35
4+ 86 58.4 5.0 84.1 54 8§7.7 92.2 94.7 22 98.9 100.1 102.6 105.4
Sex

MaTe 215 58.8 74.7 84.2 156 89.5 94.1 95.8 83 99.2 101.1 103,13 106.4
Female 188 58.6 73.9 82.7 150 88.3 90.8 93.0 96 96.2 97.5 160.8 103.6
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“fable 48. TIstimated least squares NC2NS oF the scapulo-ischial length fror bir o 3 rapths (em)
Variable No. Birth 3in 6 No. S n I2m No. 18 m 2l m 24'm 30 m
Mvera 1 mean 303 53.5 77.43 89 .4 306 96.2 100.5 189 108.1 111.2 114.9 122.4
Origin
TFoundation 300 53.9 T6.7 88.9 250 96.2 101.3 169 108.2 0 1:i6.7 122.7
iorn on centire 103 55.1 78.1 89.7 56 95.2 99 .4 20 108.0 L4 113.1 2.
Year of birth
1974 i 47 39.7 76.4 8§7.3 4 96.5 V8.7 42 104.5 105.4 108.2 116.4
1975 10 54.1 73.7 84.4 3 91.6 96.3 33 10z.3 105.5 110.43 112.3
1976 50 55.1 73.5 83.2 44 92.0 97.9 26 109.9 111.3 116.2 125.2
1977 41 53.8 78.5 93.4 36 98.6 102.7 28 111.9 115.4 117.9 126.3
1978 81 55.4 79.8 ar.8 77 97.3 100.6 €0 111.4 116.4 121.7 124.9
1979 75 53.8 79.4 95.7 67 101 .1 165.9 - - - - -
1980 69 59.8 80, 31,5 - - - - - - - -
Month of birth
jshuary 12 53.7 71.3 84.5 11 96,0 o2, 7 10 105.5 111.7 113.3 118.0
February 12 55.2 6.8 89,6 a a7.1 98.0 S 105.8 109.2 113.1 119.0
March 28 51.43 7409 Q0.6 11 FUPI a9 .5 9 110.7 113.1 118.6 126.9
April 32 52.8 75.2 an .8 25 a=.1 100.8 13 111,43 1132 117.4 128.0
May 72 53.1 77.8 93.5 63 Q8.5 100.7 38 1101 112.0 116.0 125.8
June 38 52.8 772 91.5 33 976 1003 20 111.° 112.8 1146 125.4
July 35 52.5 83.0 91.9 21 96.9 09.9 13 109.0 112.5 113.4 123.8
August 35 56.3 80.1 7.7 23 03.5 98.9 17 07,7 109.1 114.3 123.8
September 30 56.8 8.3 89.0 27 91.7 98.2 13 1043 106.6 112.2 119.4
October 10 57.2 8.3 89.8 35 96.5 103.0 19 107 .1 110.7 113.9 120.5
November 51 56.3 TT.5 £5.5 30 (LRI} 101.2 21 1G6.0 1i0.2 115.3 120.4
December 18 55.4 73.7 §3.9 15 95.6 1009 ‘1 106.3 11201 116.3 118.2
Aumber of cailving
1 120 55.9 75.5 B7.6 98 93,2 98.3 64 107.6 I 114.8 121.2
2 118 51.8 TT.T 80.8 94 95.8 99.8 69 107.3 110.4 114.3 122.2
3 7o 535.9 77.9 §9.5 60 97.7 101.7 32 109.7 111.. 116.43 123.6
q+ 86 53.6 78.5 90.5 549 96.9 101.6 24 107.9 111.8 114.0 122.8
Sex
Male 215 54.8 77.9  90.1 156 97.5  101.9 93 10,3 113.9  116.5 124.8
Female 18R 54.53 76.9 88.0 150 94.9 98.8 96 105.8 108.5 115.2 1201




Figure 9 illustrates the mean changes in linear measurements and weight
from birth to 30 months of age. The coefficient of variation of each of the three
linear measurements at all stages was about 7%, while that of welght was around

17%.

CORRELATIONS BETWEEN WEIGHT AND LINEAR MEASUREMENTS

Table 49 presents the correlations between weight and height, length and
girth. All were significant,

Table 49. Correlations between weight :nd linear measurements

Correlation between weight and

Age No. Height Length Girth
Birth 102 0.51 0.52 0. 62
3 months 403 0. 61 0,74 0. 85
6 months 403 0.70 0.76 0. 88
9 months 306 0.40 0.80 0.90
12 months 306 0.63 0. 80 0. 89
15 months 306 0, 36 NA 0.65
18 months 189 0.79 0. 85 0.91
21 months 189 0. 81 0.83 0,92
24 months 189 0,77 0. 83 0.91
30 months 189 0,74 ' 0.85 0. 89

NA = not available

The repeatability of calf linear measurements at birth, 3 and 6 months,

considered as a characteristic of the cow, are indicated in Table 50,

‘Table 50. Repeatability of calf linear measurements

Age Height Length Girth

r s.e. r S.e. r s.e.
Birth .18 .06 .13 . 06 .03 . 06
3 months 0 .28 . 06 w34 .06
6 months .30 . 06 .28 .06 .37 .06
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Heart girth is widely recognised as the most satisfactory single linear
measurement for estimating body weight. An evaluation of its use at the 12 and
24 month stages is indicated in Table 51. The overall regression equations for
calculation of 12 and 24 month weights obtained from the data in Tables 38 and
46 are:

12 month weight : * = - 170.45 + 2.50 x

24 month weght : y = - 278,83 + 3.43 x

The difference in the estimated weight and the actual weight recorded
was calculated as a percentage of the actual weight for the 306 animals at 12 and
189 at 24 months of age. The number of animals whose weights were estimated
to within two, five, and ten percent at each stage are presented in Table 51

together with the mean deviations and standard errors.

Table 51. Frequency of percentage differences in actual/estimated weights at
12 and 24 months.

Age Frequency Mean SE of
3% 2- 5% 5 10% 5107, deviation deviation
(kg)
12 m 40 91 104 71 8.2 0.4
24 m 32 45 55 57 15.5 1.1

At 12 months of age the estimated weight came within two per cent of the
actual weight in 13% of the cattle (40 out of 306); to within Bve per cent in 437
of the cattle (40 + 91 out of 306); and to within ten per cent in 779 of the cattle
(40 + 91 + 104 out of 306). At 24 months of age, the corresponding values were

17%, 41% and 70%.
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CATTLE PRODUCTIVITY
INDICES OF COW PRODUCTIVITY

The characters of reproductive performance, calf viability, calf 9 month
weight and cow weight were combined to build three productivity indices. Index 1,
the weight of 9 month old calf per cow per year, was computed for each cow
parturition as the product of weight of 9 month old calf x 365 < interval to next
partarition. Index 2, the weight of 9 month old calf per 100 kg of cow per year,
was computed as index 1+ cow average weight x 100. Index 3, the total weight of
9 month old calf per 100 kg of metabolic weight of cow per year, was computed as
Index 1 + cow average weight’ & x 100. Data on 280 parturitions were available

from 1974 to 1980,

The significance of environmental influences on the three productivity indices

is indicated in Table 52.

Table 52, Analysis of variance of productivity indices

Source d. f. Mean squares
Index1  Index2  Index3 (1072)

Crigin 1 1998 76 26
Year of calving 6 5122%* 879%x 168%*
Month of calving 11 2333%* 36 0% 7 0%
Number of calving 3 3425%* 184 53
Sex 1 964 143 29
Remainder 257 880 149 28

** = P < 0,01,

The estimated least squares means for productivity indices are laid out in

Table 53.
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Table 53, Estimated least squares means for productivity indices

Variable Number Index 1 Index 2 Index
QOverall mean 280 70,1 29.1 127
Origin

Foundation (1) 224 65.2 28.2 122
Born on centre (2) 56 75.1 30.1 133
Year of calving

1974 22 95.7 38.7 171
1975 23 66.7 27,8 121
1976 49 63.2 26. 2 114
1977 41 82.5 34,7 151
1978 68 66.3 29.5 127
1979 57 74,04 30,0 132
1980 20 42,1 16,9 74
Month of calving

January 10 61,4 26.4 114
February 10 60.1 22,5 101
March 17 89.6 35.8 158
April 25 83.7 33.6 148
May 65 78.2 32.4 142
June 27 66.9 29,2 126
July 17 73.9 30,2 123
August 20 St 22,6 99
September 21 55.1 24,7 105
Octobher 26 80,2 34.7 150
November 29 73.6 30,1 132
Decemner 13 64,3 27.3 119
Number of calving

1 75 56,7 26.0 110
2 78 66,7 28,4 123
3 66 77.1 30,7 136
4+ 61 80.0 31,4 139
Sex

Male 157 72,1 29,9 131
Female 123 64,2 28,4 124
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The mean productivity indices were:-

Index 1. 70.1 kg of 9 month old calf per cow per year
Index 2. 29.1 kg of 9 month old calf per 100 kg of cow per year
.73
Index 3. 127 kg of 9 month old calf per 100 kg 7 of cow per year.

Year and month of calving had very significant effects on productivity.
This would be expected, following the major year and month effects previously

found on the different performance traits making up the productivity indices.

The effect of calving number was significant on index 1 only, cows with
three or more calvings being 155 more productive than second calvars and 27%

more productive than first calvers.

HERD PRODUCTIVITY

Adjustment of the three cow productivity indices to account for cow
viability (97.1%) give the most accurate estimates of overall herd productivity.

Thesec are:

Index 1: 67. 6 kg of 9 month old calf per cow per year
Index 2: 28, 1 kg of 9 month old calf per 100 kg of cow per year
Index 3: 123 kg of 9 month old calf per 100 kg" 73 of cow per year,
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SUMMARY

Analyses were carried out on the productivities of Djallonke sheep and
N'Dama cattle at the Centre de Recherches Zootechniques, Kolda, Senegal. Data
available from a range of performance traits covered the period 1974 to August
1981, Both species were maintained for meat production. Environmental and
genetic effects relatirs to origin, month and year of parturition or birth,
parturition number, sex, type of birth, individual cow or ewe, etc,, were evalu-

ated as appropriate for each performance trait.

In sheep, age at first lambing was 18. 8 months, lambing interval 10
months, ltter size 1.12 lambs, and ewe productive life 4. 2 years in the breeding
flock, 5.8 years in total. Lamb mortality rates of 33% from hirth to weaning at
4 months and 19% from weaning to 12 months showed a positive correlation with
rainfall. The breeding ewe mortality rate was 15% per year, and the average
generation interval 4.5 years. Lamb growth was 60 gm per day from birth to
weaning at 4 months and 45 gm per day from birth to one year of age, with negative
correlation. between growth and rainfall at all stages. Ewe mean body weight
was 23,5 kg. Three linear measures of animal height, length and girth were
analysed and correlated with body weight. The charncters of reproductive per-
formance, ewe and lawb viability, and ewe and lamb body weights were combined
to build three productivity indices. The overall flock productivity was 8.7 kg of
weaned lamb per ewe per year; 362 gm of weaned lamb per kg of ewe body weight
per year; and 850 gm of weaned lamb per kg of ewe metaholic body weight per

year.

In cattle, age at first calving was 39. 8 months, calving interval 16. 2
months and cow productive life 7. 5 years in the breeding herd, 10.8 year: in
total. Calf mortality rates were 9.6% from birth to weaning at 6 n'onths and 1. 3%
from weaning to 12 months. The breeding cow mortality rate was 2.9% per year,

and the average generation interval 6.7 years. Calf growth was 0. 36 kg per day
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from birth to weaning at 6 months and 0. 21 kg per day from birth to 30 months of
age. Mean cow body weight was 234 kg. Three linear measures of animal height,
length aid girth were analysed and correlated with body weight. The characters
of reproductive performance, cow and calf viability, and cow and calf pody weights
were combined to build three productivity indices, The overall hera productivity
was 67. 6 kg of 9 month old calf per cow per year; 28.1 kg of 9 month old calf per
100 kg of cow body weight per year; and 123 kg of 9 month old calf per 100 kg

cow metabolic body weight per year.
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THE CONSULTATIVE GROUP ON INTERNATIONAL
AGRICULTURAL RESEARCH

The International Livestock Centre for Africa (ILCA)isone of the 13international agricultural research
centres funded by the Consultative Group on international Agricultural Research (CGIAR). The 13

centres, located mostly within the tropics. have been set u
vide long-term support for agricultural development in the

scarch responsibilities are as follows :

Centro Internacional de
Agricultura Tropical (CIAT),
Colombia: cassava, field beans,
rice and tropical pastures.

Centro Internacional de
Mejoramiento de Maiz y Trigo
(CIMMYT), Mexico: maize and
wheat.

Centro Internacional de la Papa
(CIP), Peru: potato.

International Centre for
Agricultural Rescarch in the Dry
Arcas (ICARDA), Lebanon:
farming systems, cereals, food
legumes (broad bean, lentil,
chickpea), and forage crops.

International Board for Plant
Genetic Resources (IBPGR),
ltaly.
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International Crops Research
Institute for the Semi-Arid
Tropics (ICRISAT), India:
chickpea, pigeon pea, pearl
millet, sorghum, groundnut,
and farming systems.

International Livestock Centre
for Africa (ILCA), Ethiopia:
African livestock production.

Intemnational Rice Research
Institute (IRRI), the Philippines:
rice.

Internation-i Irstitute of
Tropicz! - iculture (IITA),
Nigeria: ranning systems, maize,
rice, roots and tubers (sweet
potatocs, cassava, yams), and
food legumes (cowpea, lima
hean, soybean).

&y,

P et “ty g
wnnhcw‘?nu ";ﬁ ‘\%%'é'ﬁ E%«-’I«’vS
7 c"'-:

oliRaD

p by the CGIAR over the last decade to pro-
Third World. Their names, locations and re-

International Laboratory for
Research on Animal Discase
(ILRAD), Kenya: trypano-
somiasis and theileriosis of cattle.

West Afiica Rice Development
Association (WARDA),
Liberia: rice.

International Service for
National Agricultural Research
(ISNARY), the Netherlands.
International Food Policy
Research Institute (IFPRI),
USA: analysis of world food
problems.
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