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Data consisting of 445 calving records from Bonsmara breeding females were studied in order to establish relationships
between body mass and conception. Significant relaticnships between body mass at the start of the mating period and
percentage conception were established by means of n:gression (x variate = body mass, y variate = percentage concep-
tion) for three of the nine groups tested. Significant relationships between body mass at the end of the mating period and
percentage conception were established by means of regression for seven of the nine groups tested. By means of stepwise
logistic regressions, the mass at the end of the mating period was identified as the variable accounting for a significant
amount of of the variation between conception states. Target masses for the start and/ or end of the mating period were
suggested for all groups, except for one.

Data van 445 kalfrekords van Bonsmara vroulike teeldiere is ontleed om sodoende die verwantskap tussen liggaarnsmassa
en konsepsiesyfer te bepaal. Betekenisvolle verwantskappe tussen liggaamsmassa aan die begin van die teelseisoen en die
konsepsiesyfer is vir drie uit die nege getoetsde groep·~deur middel van regressie (x-variant = liggaamsmassa, y-variant
= konsepsiesyfer) vasgestel. Betekenisvolle verwantskappe tussen liggaamsmassa aan die einde van die teelseisoen en
konsepsiesyfer is vir sewe uit die nege getoetsde gr<X:pedeur middel van 'n regressie gevind. Deur gebruik van staps-
gewyse logistiese regressie, is die massa aan die einde van die teelseisoen as die veranderlike wat die meeste tot die
variasie tussen besettingstatus bydra, ge'identifiseer.T,~ikenmassasvir die begin en / of einde van die teelseisoen word,
met een uitsondering na, vir al die groepe voorgestel.

Introduction
Lamond (1970), McClure (1970), Terblanche (1974) and
Meaker et al. (1980) have inferred that adequate nutrilion,
both pre- and post-partum, is of vital importance in o:der
to sustain good reproductive performance in beef females.
Dunn et al. (1964) concluded that the reproductive perform-
ance of cows gaining rapidly in weight following calving, was
superior.

Lamond's (1970) proposed 'target mass' concept, whe:'eby
each cow has a probability of conception within a celtain
range of body mass and body condition, has been substantl ated
in many cases (Hale, 1975; Steenkamp et al., B75;
Grosskopf, 1976; Meaker, 1978; Louw et al., 1988). Lishman
et al. (1984b) , in their work with Afrikaner-type cows, found
that 87,9% of the variability in calving rate was due to
variation in body mass at parturition.

In contrast to the research results quoted above, a number of
researchers have failed to demonstrate a positive relationship
between body mass and fertility (Parker et al., 1966; Bre,ster,
1973; Meaker & Lesch, 1974).

Although numerous positive relationships between body
mass and fertility have been demonstrated, the actual calcula-
tion of target masses, in Southern Africa, has been limited to
the following breeds of cattle: Afrikaner heifers and GOWS

(Meaker, 1975), Bonsmara heifers and cows (Grossmpf,
1976), Sussex-cross heifers and cows (Meaker, 1978), and to
the following sire breeds: British, Charolais, Dual Purpose and
Crossbred (Paterson, 1981).

The purpose of this study was thus to expand on the present
knowledge concerning Bonsmara cattle on natural grazing.
The first objective of the study was therefore to establish
whether positive relationships between body mass and fertility
existed in the Bonsmara herd under study, and if so, it was
endeavoured to calculate target masses for different age groups
of breeding females.

Procedures
Data were obtained over a nine year period from the Bonsmara
herd owned by the University of Fort Hare. The herd is kept
on the University Experimental Farm, situated at 32°47' south
and 26°5' east, near Alice in the Republic of Ciskei.

The beef production system is extensive with the animals
grazing the natural veld. In addition to veld grazing, summer
lick (two parts bone-meal and one part salt) or a winter lick
(P 12 plus salt) was available throughout the year. The aver-
age mean rainfall over the period of study (1980-1989) was
600 mm / annum.

Management was of a high standard, with the herd partici-
pating in the National Beef Cattle Performance and Progeny
Testing Scheme. Bulls were tested for fertility before the
breeding season, which was limited to 90 days (November,
December and January) for mature cows, and to 60 days for
heifers. The heifers were mated two to three weeks before the
main herd. Three to four per cent bulls were used at mating.
Calves were weaned at approximately seven months of age.
Animals were deprived of water and food for 12 h before



being weighed and were weighed monthly over the nine year
period.

The data comprised 445 calving records. The data were
grouped according to age of the animals and number of times
mated, i.e. the number of times they were exposed to the bull
(Table 1). Owing to a lack of animal numbers in Groups 2, 11
and 13, these groups were discarded and will henceforth not
be discussed. The data were then analysed within these
dermed groups. The groups were, however, further subdivided
into two sub-groups: those animals that conceived and calved,
and those that did not (Table 1). Conception was confirmed by
the fact that the cow calved, and losses due to stillbirths and
abortions were also accepted as such.

Table 1 Number of animals per group that conceived
and that did not conceive

Conceived

Group Age Times mated did not Total

1 > 1 &"'2 first 44 14 58
2 > 1 &"'2 second 4 0 4
3 >2 &"'3 first 11 0 11
4 >2& "'3 second 37 12 49
5 >3 &"'4 second 39 0 39
6 > 3 &"'4 third 24 3 27
7 >4 &"'5 third 26 10 36
8 >4 &"'5 fourth 30 5 35
9 >5 &"'6 fourth 11 3 14

10 >5 &"'6 fifth 30 5 35
11 >6 &"'7 fifth 1 0 1
12 >6 &"'7 sixth 30 2 32
13 >7 &"'8 sixth 0 0 0
14 > 7 &"'8 seventh 34 0 34
15 8&> eight + 69 1 70------

390 55 445

Wilcoxon U tests (Siegel, 1956) were used to establish
whether significant differences existed between the masses of
cows that conceived and those that did not conceive, in the
groups where animal numbers were greater than five.

Confidence intervals (95% level) (Walpole & Myers, 1978)
were calculated.

Stepwise logistic regressions (Albert & Anderson, 1984)
were applied to determine the variable(s) responsible for the
most variation between conception states (Le. conceived or did
not conceive). The dependent variable was conception state
and the independent variables were mass at the start of the
mating period, mass at the end of the mating period and mass
gainlloss over the mating period.

Regression functions (Draper & Smith, 1981) of percentage
conception (y variate) and body mass (x variate) were calcu-
lated. For this purpose, the cows within each age group were
divided into equally spaced categories of body mass. Percen-
tage conception was then calculated for each category (each
animal in the group being assigned the overall conception
percentage of the group). When animal numbers were limiting,
fewer body mass categories were compiled and there were
fewer animals per category. This method is not totally satis-
factory because the effect of one cow not conceiving in a
category with a small number of animals is different to that of
a category consisting of a greater number of animals. Thus

mgression functions in this study were only utilized for the
e:~tablishment of significant relationships between percentage
conception and body mass. Conception rate was used as a
measure of the general fertility of the herd.

Stepwise logistic regressions were applied to the indepen-
d,~nt data set (data were randomly cleared, so each animal
appeared only once in the data set) to determine which
variable(s) was/were able to explain a statistically significant
amount of variation between conception states.

Results and Discussion
Results of the mean masses, Wilcoxon U tests, regression
functions and stepwise linear regressions (SLR) applied to the
different groups are summarized in Table 2.

The Wilcoxon U test applied to the body masses at the start
of the mating period, of animals that conceived and those that
did not conceive, was significant in one of the five groups
te:~ted(Group 10, >5 & os;;;6mated 5 X) (Table 2).

The Wilcoxon U test applied to the masses at the end of the
mating period, of animals that conceived and those that did not
conceive, was significant in three of the five groups tested
(Group 4, >2 & os;;;3mated 2 X; Group 7, >4 & os;;;5mated
3 :<; Group 10, >5 & os;;;6mated 5 X) (Table 2).

Highly and very highly significant relationships between
body mass at the start of the mating period and percentage
conception, were evident in three of the nine groups tested by
means of regression (Group 10, >5 & os;;;6mated 5 X; Group
12, >6 & os;;;7mated 6X; Group 15, 8 & > mated 8+X)
(Table 2).

Highly and very highly significant relationships between
boiy mass at the end of the mating period and percentage
conception, were evident in seven of the nine groups tested by
mf:ans of regression (Group 1, > 1 & os;;;2mated I X; Group 4,
>2 & OS;;;3mated 2 X; Group 7, >4 & os;;;5mated 3 X; Group
8, >4 & os;;;5mated 4 X; Group 9, >5 & os;;;6mated 4 X;
Group 10, >5 & os;;;6mated 5 X; Group 12, >6 & os;;;7mated
6 >:) (Table 2).

The fact that no significant relationship between body mass
and percentage conception could be established for certain
agf: groups is not unique. Parker et aI. (1966), when not
ob~:erving an effect of nutrition on calving performance, con-
cluded that the overall fertility of the cows in their experiment
wa:; high. Broster (1975), in personal communication with
Meaker (1978), suggested that the cows used in his study, and
for which he found no relationship, might have been operating
within an optimium range. Meaker (1978), elaborating on this
statement, suggested that animals in the specific age groups
for which he found no relationship, might have been fed on
too high a plane of nutrition, resulting in their mean body
mass being well above the suggested target mass but not so
high as to cause obesity.

lhe results of the stepwise logistics regression applied to
certain groups, were that the mass at the end of the mating
period was identified, in three (Group 4, Group 7, Group 10)
of he six groups tested (Groups 1, 4, 7, 8, 9, 10), as the
variable accounting for a significant amount of the variation
between conception states (Table 2). No variable could be
identified in two groups (Groups 1 & 8) and in another group
(Group 10) the increase in mass over the mating period was
shown to be the identified variable (Table 2). With respect to
the above results, the percentage of cows which calved in the
first half and second half of the calving season respectively, is
presented in Table 3.



66 S.-Afr.Tydskr.Veek.,1992,22(2)

Table 2 Summary of results of mean masses, Wilcoxon U test, regression function and
stepwise linear regression (SLR)

Wilcoxon Regression

Mean mass U test function
Concep-

Group tion state start end start end start end SLR

c' 382 ± 42.0 408 ± 4:!.5 NS· NS NS ** NVo

ncb 377 ± 29.0 394 ± 16.4 ,2 0.014 0.124

3 c 414 ± 31.4 449 ± 4·tO NTd NT NT NT NT

nc

4 c 434 ± 50.6 490 ± 45.5 NS ** NS *** end'

nc 430 ± 60.4 440 ± 33.0 ,2 0.006 0.563

5 c 442 ± 42.2 483 ± 62.9 NT NT NT NT NT

nc

6 c 440 ± 48.1 477 ± 40.3 NT NT NS NS NT

nc 433 ± 46.3 490 ± 39.0 ,2 0.013 0.020

7 c 496 ± 52.4 529 ± 55.5 NS *** NS *** end

nc 472 ± 52.6 464 ± 29.6 ,2 0.075 0.490

8 c 479 ± 40.5 483 ± 46.6 NS NS NS ** NV

nc 485 ± 53.6 520 ± ~9.0

9 c 490 ± 36.3 542 ± 46.1 NT NT NS * IMPf

nc 495 ± 30.4 495 ± ::1.8 ,2 0.013 0.378

10 c 492 ± 43.2 503 ± 44.4 * * *** *** end

nc 448 ± 38.6 448 ± ~i2.3 ,2 0.285 0.316

12 c 511 ± 39.0 517 ± S5.3 NT NT *** *** NT

nc 430 ± 28.2 400 ± 7.0 ,2 0.421 0.347

14 c 516 ± 49.7 545 ± :;6.6 NT NT NT NT NT

nc

15 c 504 ± 35.6 522 ± 46.9 NT NT ** NS NT

nc 560 540 ,2 0.147 0.001

* P < 0.05; ** P < 0.01; *** P < 0.001.
• c = conceived; b nc = not conceived; • NS =, non significant; d NT = no test; ° NV = no variable;
f IMP = increase in mass over the mating period; 8 end = mass at the end of the mating period.

Table 3 Distribution of incidence of calving
over the calving season (percentage)

Calving season

Group Age First half (%) Second half (%)

1 > 1 &,,;;2 82.6 17.3

3 >2& ,,;;3 81.8 18.2

4 > 2&,,;;3 72.2 27.8

5 > 3 &,,;;4 50.0 50.0

6 > 3 &,,;;4 52.0 48.0

7 >4 &,,;;5 40.0 60.0

8 > 4&,,;;5 71.4 28.6

9 >5 &,,;;6 54.5 45.5

10 >5 &,,;;6 41.4 58.6

12 > 6&,,;;7 51.7 48.3

14 >7 &,,;;8 53.0 47.0

15 8&> 62.3 37.7

The result of the stepwise logistic regression applied to the
independent data set, was that the parameter 'mass at the end
of the mating period' entered the model at the level of signifi-
cance of P < 0,05. This result is in agreement with the results
of Richardson et ai. (1975), Steenkamp et ai. (1975),
Grosskopf (1976), Meaker (1978) and Lishman et ai. (1984a),
who concluded that the ability to conceive is a function of
body mass per se, and not of gain during the post partum
period.

Although in certain groups the Wilcoxon U test was not
significant, target masses could still be suggested for some of
these groups by studying the confidence intervals calculated
for the mean masses of cows conceiving and cows not con-
ceiving (Table 4). In the majority of these groups, the
tendency for conception to increase as body mass increased,
was evident.

In Group 8, the cows which did not conceive, had a greater
mean body mass than cows that did conceive (Table 4). By
studying the 95% confidence intervals associated with these



Table 4 Confidence intervals (95%) associated with the mean masses at the start
and end of the mating period

Concep-

Group lion status

382 :!:42.0
377 :!:29.0

434 :!:50.6
430 :!:60.4

440 :!:48.1
433 :!:46.3

496 :!:52.4
472 :!:52.6

479 :!:40.5
485 :!: 53.6

490:!: 36.3
495 :!:30.4

492 :t 43.2
448 :!: 38.6

511 :!:39.0
430 :!: 28.2

504 :!:35.6
560

means (Table 4), it can be seen that the masses associated with
the cows that did not conceive are defmitely greater than those
of cows that did conceive. The suggested reason that certain
cows in Group 8 did not conceive was because they were
obese. These fmdings are in line with Lamond's (1970) target
mass concept, and have been observed by other researchers
(Steenkamp et al., 1975;Meaker, 1978).

In Table 5, suggested target masses to achieve 100%
conception are presented for the various age group cows.
These were derived by studying the mean masses and confi-
dence intervals of cows that conceived. It must be appreciated
that the target masses suggested in this study are applicable
only to the ecological area in which the study was conducted
(Eastern Cape region). Bonsma (1980) explained the effect of
different soil pH values, and hence soil fertility, on animal
growth rate and mature size. Other enviromental factors,
namely temperature, radiation, altitude, humidity and pre-
cipitation, which differ from area to area, would further
influence animal growth rate and performance (Venter, 1977;
Swanepoel,1986).

408 :!: 42.5
394 :!: 16.4

490 :!: 45.5
440 :!: 33.0

477 :!: 40.3
490 :!: 39.0

529 :!: 55.5
464 :!: 29.6

483 :!: 46.6
520 :!: 59.0

542 :!: 46.1
495 :!: 21.8

503 :!: 44.4
448 :!: 52.3

517 :!: 55.3
400:!: 7.0

522 :!: 46.9
530

Table 5 Suggested target masses according to
age and times mated

>1&~2
>2&~3
>2&~3
>3&~4
>3&~4
>4&~5
>4&~5
>5&~6
>5&~6
>6&~7
>7&~8

8&>

Times

mated

495-500
500

500-520
500-510

410-420
450

480-490
480

520
480-500
540-560
500-510
500-510
530-545

520



Figure 1 presents the mean masses at the start and end Jf
the mating period of cows that conceived in each age group,
from which it can be seen that in this herd, the cows reached a
mature mass around the age of >4 - 0;;;5 years of age. TIe
establishment of the age at which mature mass is attained is of
practical significance in that undernutrition (low body mass) in
young aninlals is a greater cause of lowered fertility than over-
nutrition (high body mass), whilst in mature aninlals overnutri-
tion (high body mass) may be a factor in this respect. The
stockman may now be able to separate the young stock (> 1 0-
0;;;2 and >2 - 0;;;3 year olds in this study) and feed tht:m
differentially so that they achieve their target mass at the time
of mating.

eoo
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l 450
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(/J

~ 400
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"0CD
350

300

250

200
1-2 2-3 3-4- 4-5 5-6 6-7 7-8 8>

Age (years)

Figure 1 Age (years) versus body mass (kg) at the start (x) and
end (0) of the mating period of cows that conceived.

Although a single mass or small range in mass has been
suggested for each group as a target mass, it must be borne
in mind that the objective of the use of the 95% confidence
intervals is to increase the certainty of conception within the
specified limits. In all groups studied, the range in limits of
the confidence intervals at the end of the mating period wal: no
greater than 55 kg. Thus, the application of the presented con-
fidence intervals is recOlllffiended for extensive beef farming
practice.

Conclusions

Significant relationships between body mass and fertility
(conception rate) were found to exist in certain groups. The
reason that significant relationships between body mass and
percentage conception were not established for certain groups,
may be due to the very high general fertility of the herd WIder
study. Only 55 cows from the 445 calving records studied did
not conceive (12,5%). However, in most groups in this study
in which significant relationships were not evident, a tendency
for conception to increase as body mass increased was evident.

Undernutrition (low body mass) was a greater cause of low
fertility in young animals than overnutrition (high body mass).

Mass at the end of the mating period appears to be the more
critical mass influencing conception rate and hence fertility.

The suggested target masses for heifers, first calvers and
mature cows respectively, are as follows:

Heifers
First calvers
Mature cows

400
430
500

410-420
480-490
500-510
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