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groel ,  gemcet in tenne van gcnrrddcldc daaglrk\e tc\enamc. u 'crk l rkt 'spe)c 'nmas\a cn gckorrqt 'orde 210 dae rnassa,  bctckenrwol  beinvlocd.
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rccordr rv 'cr t -  analyscd rvr th in 2 I 'amrs ut ing tht '  nrcth<ld o l '  lcast  \ ( luarLf \ .  T l rc c lJ 'cct  o l .s t re brecd.  rype ol  darn.  age o1'dam, ye(u,  season

and rer  o l '  cal l '  srgml lcant ly  (P < 0,0 1)  rn l ' lucntr*d br th r las.  und al l  thest 'c l ' fect \ ,  e\ccpl  y)ason, ugnrf icani ly  inf luenccd growth to

\ \ 'canln!  ar  nr 'e: lsured by ave ragt '  dar ly garn.  a( : tual  ue'aning ntass and adjustcd 210 day mass.  The mt luence of  the srre-ef fecl  wi th in the

Sirnrnr" 'nta ler  brc:ed lvns grgalcr  than that  wrth in thc Charolarr  and Hererford breeds.  Signi f icant  interaci lon-c l lbcts bctween s i re-breed x

se r ,  srrc-breed r  ycar and dam-lypt :  \  ycar we re cslabl ished l 'or  b i r th nrasr-  Growth to weaning was af fectcd by the interaclron ol 's i re-

Lrrr - rcd r  dam typc,  st re-brecd x ycar.  srr t ' -breed x sci r$on and darrr- typc \  year S4int l icant  regrcsslon on day ol 'b i r th wi th in thc car lv ing

scason. rndicatcd that  brr th rna\ \ .  avorage dar ly garn and adjustcd 210 day nla{ \  lncreased as thc calvmg season progressed.

Meaningful  re lat ionships between preweaning growth and
the economics of  beef product ion l rave been establ ished
(L indho lm & Stonaker ,  I  957.  S , ,v iger ,  Gregory .  Sumpt ion ,
Bredenste in  &  Ar thaud.  I  965 : f {a rw in  &  Lornbard ,  |  974;
Koger,  1976).  Consequent ly the factors af fect ing pre-
weaning gowth lrave bcen investigated in a variety of
environments in Southern Africa particularly under
extensive condi t ions (Vclrster,  1954; Bosman & Hanvin,
1966, 1967 , Bonsma & Skinner, 1969; Harwin & Venter,
l q 7 0 :  H a r t z e n b e r g ,  l c ) 7 1 .  M o s t e r t .  l q T l :  V e n t e  r . 1 9 1 1 \
and semi  ex tens ive  cond i t ions  (Lombard .  1963, l9 l l ;
Heyns, 1960, l9 l4) .

This invest igat ion was implemented to assess the inf lurnce
of var ious breeds on preweaning growt i r  of  beef cat t le
under intensive pasture gondi t ions.
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Materials and Methods

The Johannesburg Ci ty Counci l  operates 2 beef cat t le
farms on the Tranwaal highveld utilizing the sewerage
effluent emanating from the Johannesburg sewerage
works. The beef herd is raised on a l imited pasture
intake system using irrigated annual and perennial rye
grass (lolium spp) pastures supplemented with Eragrosris
run4tlo hay, maize meal, mavovo (distillers grain) and
silages (maize, sorghum and grass). Artificial insemination
is practised throughout the herd. As a result of this
intensification cows and calves are kraaled at night and
have to walk up to 7 k i lometres per day to pasture
which contributes to the considerable stress imposed
by intensi i icat ion.

87:i I records of calves born on these farms during the
per iod l97l  to 1974 were included in the invest igat ion.
These calves were born from February to October
weaned at 210 days of age ( t 45 days) and creepfed
from 3 months of  age.

Tirere are numerous crossbred cow types in the herd as
l2 breeds have been introduced previously.  Thus, cow-

[.s



types rather than cow-breeds are referred to. The Dual
Purpose type includes Friesian and Brown Swis types.

The lcast squares method of fitting constants (Harvey,
1972) was used to estimate the effects of various in-
dependant variables on preweaning growth. The statistical
model (Paterson, 1978) included the dependant variables
of birth mass, average daily gain, actual weaning mass
and adjusted 210 day weaning mass and the independant
variables of breed of sire, type of dam, age and produc-
tion status of cow, year of birth, s€ason of birgh, sex and
sire with their interactions as well as the regressions of
the dependant variables on day of birth of the calf
within the season.

Results and discussion

Breed of Sire

The effect of breed of sire on all preweaning traits
was significant (P < 0,01) on both farms (Table l).
All the differences between sire breeds (Table 2) were
significant (P < 0,05). The Charolais sired calves were
heavier at birth and weaning than the Simmentalers
which were heavier than the Herefords. These differences
expressed irs percentages (Table 3) show that under
the slightly better nutritional regime on farm 2 @aterson,
1978) the Simmentaler sired calves were closer to the
Charolais weaning performance than on farm l. The
Simmentaler sired calves showed a more favourable birth
to weaning mass ratio tJran the Charolais calves (Table 4)
indicating that it may be posible to select sire-breeds to
produce growthy calves with relatively srnall birth
masses (Venter, 1977).

Type of Dam

The effect of type of dam on all preweaning traits
was significant @ < 0,01) on both farms (Table l).
Calves from British type dams were significantly smaller
(P < 0,05) at birth and the calves from Charolais type
dams were significantly larger (P < 0,05) at birth than
calves out of other dam-types (Table 5). At weaning the
calves from British types were significantly srnaller
(P < 0,05) but not as consistently so as at birth. Calves
from Simmentaler type dams were significantly heavier
(P < 005) at weaning than calves out of most other dam-
types while the calves out of Charolais type dams were
superior to only a few dam-types.

These differences between cow-types are similar to tlrose
reported by Allen (1976) for crossbred British, Charolais
and Dual Purpose types, but less than the differences
between cow breeds reported by Preston & WilLis (1974)
and Mostert (1972) indicating a closer genetic similarity
between these se lected crossbred types than straightbreds.

Breed of Calf

The breed of sire with type of dam interaction efl-ect on
birth mass was not significant (Table I ), but it is apparent
(Table 6) that the combination of Charolais sires with
Charolais dams produced the largest calves on fann I,
and on farm 2 the conbination of Charolais sire with
Dual Purpose dams produced the largest calves. The
smallest calves on both farms were produced by Hereford
bulls and British type cows. This interaction eft-ect was
not significant at weaning on farm l. The greatest pre-
weaning growth was made by calves from Charolais bulls
and Simmentaler cows followed closely by calves from
the reciprocal cross. The significant (P < 0,01 ) interaction
effect on Sire-breed x dam-type (Table I ) indicates that
on fann I a certain amount of hybrid vigour probably
influenced the results. This effect on famr 2 was not
significant yet showed a similar tendency to the results
on farm l .

Sire within breed

The effect of the Simmentaler sires on all preweaninir
traits was signil icant (P <0,01) on both farms while the
Hereford sire effect was only significant (P < 0Ol)
on farm 2 and the Charolais sire effect was not significant
at all (Table I ). The presence of large variation amongst
the sires of the Simmentaler breed and less variation
amongst the Hereford and Charolais sires is obvious at
birth and weaning. Selection of superior sires in terms of
increased calf growth tc weaning or reduced birth mass
is possible, particularly amongst Simrnentaler sires.
Differences between sires within breeds ior the ratio of
birth mass to weaning mass (Table 7) do exist, but as
these differences are srnall the improvement obtained
from selecting for this trait would undoubtedly be very'
small particularly when the high positive genetic correia-
tions (0,79 on farin I and 089 on fann 2) bet*'een these
traits in this herd are considered (Harwin, 1970).

Other Moin Effects

The effects of age of dam, year, ant! sex significantly
(P <0,01) - influenced all preweaning traits except for
the effect of season (Table I )- Binh mass increased with
age of dam up to 6 years old on farm I and 5 years old
on farm 2, while for average daily gain and adjusted 210
day rnas calf growth increased to 3 years of age on farnr
I and 5 years of age on farm 2. Rainfall of the previous
ye:u was related to the year-effect on preweaning growth
even though the pastures were irrigated. The regressions
of tlrese preweaning traits on day of birth were significant
(P < 0,01) and are in agreement with these reported by
Lombard (1911). On farms I and I birth mass increased
by 0922 kg and 0,037 kg per day respectively for each
day the calf was bom later in the season. Average daily
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Table I

Arwlysis of variance of factors affecting birth rnass (8,M,), nemge daily Ssin (A.D.G.), acnal weaning mass lA.W.M.)and adiusted 210 day mts (ADJ, M.)on 2 farms

Farm I Farm 2

Source of  var iat ion: Mean Squares Mean Squares
D.F . D.F.

B.M. A-D.G. A.W.lvt. ADJ M B-l\4. A.D.G. A.Wn4. ADJ. M.

t J
\l

Total
Total Reduction
Mean
Sire Breed
Dam Type
Dam Age
Year
Season
Sex
Sire Charolais
Sire l{ereford
Sire Simmentaler
Sire tsreed x Dam Type
Sire Breed x Sex
Dam Type x Sex
Sire Breed x Year
Dam Type x Year
Sire Breed x Season
Birthday B Linear
Birthday B Quadratic
Birthday B Cubic
Error

"l76fr
79

I
2
4

t 4
3
I
I
4
4
8
8
2
4
6

t 2
2

3689

632,16**
643,16**
7r3e

| 696,12**
280 21**
I  7gJ0**
302Jg',ts*

| 624,67
2'167 52**

8 5 3
s22s

331,67**
l  g ,6 l
60 57
10,06
35,62
50,43
05s

259 2g+*
28 ,18
0,00

23 Ps

O 24*x
0,01
0$9* ' *
0 0 7 * *
0 , 1 8 * *
0 J 5 * *

+0,60**
2 B 3 * *
0 ,01
0,02
0,04**
0,04**
0,01
0 p l
0,03*
092
0 p l
035't't '
0,03
0p0
0,01

693  55**
3 l  5 7

I  I  69,86**
4 4 1  2 l * *
418 ,34**
I  16,03*t '

+692J8*n
2 223,12**

4g,gg
I  3g 3g**
455,43**
37,87

115,44
3 3 J s
50,70*
53,40
34,55

808 ,16**
24637**
8e 22
23,4

0,26**
0,00
0 J 3 * *
0 24**
o, j3**
0 , 1 5 * *
0,04
|  ) ) * *
op2
0,04**
0,05 r'*

0,02
0,00
0,02
0,03*
0,02
0,02
0 , 1 8 * *
0 ,32* *
0,29
0,01

t5 429 g0**
J,89

39 807 52**
4  610 ,86**
6  878 ,1  8*  *

25 293,12**
1 24632

I  60  6 l  I  ; 3 * *
eos 92

| 329,64
3 221 ,46*tG
|  95258**

396,64
446,17

2  598 ,81  * *

80894
3 866,45**

42 149,41**
tt4 928A1**
l l  |  6 3 2 , 1 0

693,40

l5  l59, l0**  
on3;

2993 I
43  551  ,75* *  2
4 92330** 4

1 0 1 9 8 , 7 8 * *  1 5
l t  67397**  3

+41  38802**  I
169 990,4** I

60254 4
I  2 5 1  , 1 8  4
2 67535**  8
I 988,44*{€ 8

147 ,14  2
347 A2 4

| 43455** 6
797,00 12
28s;s 2

19 66598* I
| 642,73 I

2790  1
596,77 4883

20  501 ,07**
896,88

9 986 29+*
l0  20603**
l 0  8 8 3 9 3 * *
20 360,73**

308,65
'17 819 26**

961 ,87
| 474,72
3 534,61**

M t  2 4
s2692
63s 97

| 693,43*
r 374p0
2 887 53*

l69 090,01**
4 477 27**

47 16396
655,85

16  472 ,53**
I  1 9 4 , 1 2

2l 005 ,44**
1 4  9 7 6 , 7 l * *
22 236A5**
6 465,62**

179,76
77 859,39**

717 ,60
2 702,51**
3  89658**

981,72
t t3 94
777,58

| 534,70*
957,42
97096

13 723,95**
17 958,46**
t 5  2 3 7 , 1 9

6 1 0 , 1 3

** Highly Significant P < 0,01
* SignificantP ( 0,05

D.F. : Degrees of freedom



Tabh 2

Least squares muns for birfu mas (8,M.), ovemee daily gsin (A.D.G. )acnral weaning mass (A.W.M.)and adiusted 210 day mass by sire breed on 2 farms

Farm I Farm 2

Sire breed: L,east squares means (kg) Least squares means (kg)
NN

B M . A . D . G . A.W.M. ADJ. M B.M.

Mean 3768 34 27 0,791 tea2 2005 4963 36 ,31 0,803 199,6 204 I

Charolais 923 36 J2 0,826 te9 5 2 1 0 , 1 |  143 39,00 0,839 20s o 2 l  5 , 1

Hereford 8 2 8 3 t  9 9 o,734 1 7  6 , 5 186,2 940 33 ,78 0,7 59 1 9 1 , 3 te3 2
I J
oo

Simmentaler 2017 3 4 , 1 | 0 8 1 4 t e49 205,1 2880 3 6 , 1 5 0 , 8 1  I 202,6 206,4



Table 3

The percentage superioity in birth mnss (8.M.), averuge daily gain (A.D.G.),

actual weaning mass (A.W.M.)and adjusted 210 doy mass (ADJ. M)shown by the

Charolqis sired calves over the Hereford and Simmentaler sired calves

Farm I Farm 2

Breed of sire

Hereford 1 5  9  7  l l  l 5  l l  l 2  t 2

S i m m e n t a l e r 8 3 4 4 8 l 2 2

Table 4

Birth mass (8.M. ) as a percentage of adjusted 2 I0 day mass (ADJ. M ) by breed of sire

Sire breed

Farm I Farm 2

B-tvl. ADJ. M. Percentage BJvl. ADJ. M. Percentage

Charolais 3 6 , 7 1  2 1 0 , 1  |  l 7  5  3 9 , 0  2 1 5 , 1  I  l 8 , l

Hereford 3  |  9 9  I  8 6 , 1  7  l t  2  3 3 , 7 8  l g 3  , 1 7  1 7  , 5

Simmentaler 34 ,1  I  205 ,10  16 ,6  36 ,15  20639  17 ,5

l l e



Table 6

I eust squares muns (kg) Jbr binh mtss (8.M.), averoge daily sain (A.D.G.), actual weaning n:Zss (A.w,M.)and adjusted 210 (tay nwss (ADJ. M)
Jbr all combinations of sire breetl ond dam types on 2 farnts

Type of Dam

Sire breed British Bos Indicus Charolais Simnrentaler Dua.l Purpose

Farm I Farm 2 Famr I Farm 2 Farm I Farm 2 Farm I Farm2 Farm I Farm 2

(BM.)
charolais 35,44 37,18 36 ji 38,79 3't 96 39,86 3i,lg 38,44 36.63 4o,7o
Hereford 30J2 32,15 3r $7 3289 33F5 35,55 32p6 34A2 32,0s 33go
simmentaler 33,03 3489 33J6 35,71 35s2 37 $O 33,65 36,03 34.7t 36.51

(A.D.c.)
charo la is  0816 0846 0820 0836 0811 0gl5 0968 0364 0gl4 0834

- Hereford 0Jl0 0352 0346 oJ73 0,835 0J50 OJ48 O,-t56 0,.732 0,.1643 simmentar er 0Jg8 Otlt 0f0r 0800 0356 0,844 0,810 0J89 0,807 0'a lr

(A.W_rU.)
Charolais
Hereford
Simmentaler

t97 204 t97 20s 198 203 208 207 ts| 206
169 190 l'17 189 182 195 t-t9 190 t.t4 tg2
l9l 204 t9l 205 205 2ot t94 202 tg4 202

(ADJ. M.)
charolais 207 2t4 2o9 2t4 208 214 2lg 216 2o7 218
Hereford 180 l9Z 188 tg2 188 195 189 195 tE6 t92
sirnrnentaler 20t 209 202 208 2t5 206 204 204 204 205



Table 7

C^alf binh mas (8.M.)as a Percentage of adjusted 210 doy moss (ADJ. M.)(kd by sire

Farm I Farm 2
Breed: Sire:

B M . ADJ. M
B M .

ADJ.  M. x 100 B M . ADJ.  M.
B-l\4.

ADJ M. x 100

Charolais CH 02
cH 03
CH 04
CH 05
CH 06
Average

369
36,7
36,6
3 6 1
369
36,7

210
206
209
2 t2
2t3
210

1 7  , 6
1 7 , 8
1 7  , 5
172
t73
17,5

3e9
39,6
39,0
38,4
3 8 , 1
39,0

219
2 t5
2t2
2 t5
2t4
215

t82
1 8 , 4
1 8 , 4
l 7  , 9
l 7 g
l 8 , l

UJ

Hereford HF 02
HF 29
HF 34
HF 36
H F  9 I

Average

31 ,7
3 l J
32,4
3 l  ,8
32 ,8
32,0

1 8 9
1 8 3
190
1 8 5
r 8 5
1 8 6

1 6 , 8
1 7  , l
l 7  , l
t ]  2
l 7  , 7
t 7 2

32 ,6
32,7
3 4 2
342
35,2
33,8

190
1 8 7
t94
r 9 8
1 9 8
r 9 3

1 7 , 2
t 7 5
l7  ,6
1 7  , 3
I  7 ,8
1 7  , 5

Simmentaler SM 04
SM 05
SM 06
SM 07
SM 08
SM 09
SM IO
S M  I I
S M  1 2
Average

33,8
3 2 2
33,5
3 s 9
33,0
32 ,8
3 3 9
35,3
36,7
34,1

204
203
t96
206
204
204
205
212
2 t l
20s

16,6
l sg
1 7  , l
1 7  , 4
t 6 2
l 6 , l
1 6 5
t 6 J
1 7  , 4
l 6 , 6

35 ,3
34,3
35 ,6
37,0
3 5 , 1
34,7
3 6 9
37 ,4
39,0
3 6 2

204
201
201
204
207
204
2t2
2t2
2 t 5
206

t 7 3
1 7  , l
1 7  , 7
l 8 , l
I  7 ,0
1 7 , 0
17 ,4
17 ,6
l 8 , l
t 7 5



gain increased by 0,0008 kg and 0,0006 kg on farms I indicate that the faster growing breeds,in particular the
and 2 respectively. Accorciing to exi"rectatlons, actual Charolais and often the Simmentaler, respond well to
weaning mass decreased hy 0J89 kg and 0.44 kg per good seasons and the Charolais is particularly affected
day since calves born later were younger and adjusted negatively by poor seasons.
2 | 0 day mass increased by 0,l 88 kg and 0,187 kg per day.
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