
S. Afr. J. Anim. Sci. 9 , 23 I -236 ( 1979 )

PROTEIN AND/OR ENERGY SUPPLEMENTATION OF LACTATING BEEF COWS
DURING THE EARLY SUMMER PERIOD IN NORTHERN NATAL

Rete tp r  o l  IVS  07 .0 .5 .1979

H.J.  Meaker ,  T.P.N.  Coetseer  and A.W. L ishman2
Agricultural Researc'h Statirn, P.O. Box 626, Duntlee, -1000

(Key words: hotein, energy, reproduction)
(Sleutelwoorde: Pnttefbn, energie, reprotluksie)

OPSOMM]NG.. PROThIF .N-  l - .N iOF-  t ' .NER( ; l t rBYVOt ' . ( ; IN ( ;  AAN LAKI ' l :R l  ND l '  VL I  ISB I  I 'SKOI ' l l -  ( ; l .DLJR l -NDl .  I ) t t .

VROE.  SOMI IRPERIODF,  IN  NOORD NATAT-

'n  
S tud ie  i s  oo r  d r ie  i aa r  u i tgevoer  om d ie  i nv loed  van  p ro te ien -  en io f  cne rg iebyvoeg ing  aan  lak te rende  v le i sbeeskoe ie  oo r 'n  l g0

dae  pe r iode ,  op  d i c  rep roduks ieve rmoe  van  h ie rd ie  koe ie  te  bes tudcer .  D ie  genr idde lde  he rka l fpe rsen ta .s i c  v i r  d ie  koc ie  wa t  onderske idc r l r k

energie- ,  natuur l ike proteibn- en nie proteibn st iksto laanvul l ings ontvang het  en v i r  d ie koeie rn d ie Kontrole groep,  u 'as 96,0 persent .

85 ,8  pe rsen t ,  85 ,8  pe rsen t  en  73 ,1  pe rsen t .  D ie  gemidde lde  ru -p ro te ibn  (RP)  i nhoud  va r  gesnyde  g ras rnons te rs  v i r  c l i e  son te r - ,  he r l ' s - .

w tn te r -  en  len teper iodes  was  onderske ide l i k  5 ,88  pe rsen l .4 ,20  pe rsen t .  3 ,80  pe rsen t  en  5 ,67  pe rsen l .  D ie  ( ' a  en  P  rnh6ud  van  d rese l tdc
n lons te rs  he t  ge ru tge  va r ias ie  ge toon  oo r  d ie  v ie r  se i soene  en  was  gemidde ld  0 ,17  pe rsen t  e r r  0 , l l  pe rscn t  ( ,ebasec r  op ' l t  aanna t l c
rakende  d ie  gemidde lde  inname van 'n  l ak te rende  v le i sbeeskoe i  en  d ie  chenr iese  samcs te l l i ng  van  d i c  g rasbex lekk i l g .  i s  d r t  bc rekcn  da t  t l r c
we id ing  voors ien  in  90  pe rsen t ,  65  pe rsen t .  65  pe rsen t  en  42  pe rsen t  van  d ie  TVV.  RP.  ( ' a  cn  P  benoc l i gd l rede  van  d re  v le rsbceskge i
( N  R C .  1 9 7 6 ) .

SUMMARY.

An  exper imen t  was  conduc ted  to  i nves t iga te  the  e f fec ts  on  the  rep roduc t i ve  pe r to rn rance  t t t ' l ac ta t i ng  bce t  c t tws  o t  supp lemcn ta -

t i on  w i th  p ro te in  and /o r  energy  du r ing  a  100  day  pe r iod .  Over  th ree  years  the  ave rage  reca lv ing  pe rcen tage  l ' o r  t he  co \ r , s  recc l v rng  c l c rg ,y -

r i ch - ,  na tu ra l  p ro te in - ,  and  non  p ro te in  n i t rogen  supp lements  and  t i r r  t he  Con t ro l  co \ , ! s  was  96 .0  p t ' r  ge1 r .  8 ,5 . | i  pe r  een t  [ l - 5 , [ i  pe r  t . c r r t

and  73 ,1  pe r  cen t  respec t i ve l y .  The  ave rage  c rude  p ro te in  (CP)  con tcn t  o l ' c l i pped  g rass  samp les  t ' t t r  t he  sunr rne r .  au tgmn,  r , ' u , i r r t c r  und

spr ing  pe r iods  was  5 ,88  pe r  cen t ,4 ,20  pe r  oen t ,3 ,80  pe r  cen t  and  5 ,67  pe r  cen t  respec t rve ly ' .  The  ( ' a  and  P  eon ten l  shewed  no  g rea t

va r ia t i on  ove r  the  tbu r  seasons  and  ave raged  0 ,17  pe r  cen t  and  0 . l l  pe r  cen t  respec t i ve l y .  Based  on  an  assumpt ion  concern ing  the  ave rage

in take  o f  a  l ac ta t i ng  bee f  cow and  the  chemica l  compos t t i on  o f ' t he  g rass  sward ,  i t  was  cs t ima ted  tha t  the  ve ld  supp l red  90  pe r  ccn t .65
p e r  c e n t , 6 5  p e r  c e n t  a n d  4 2 p e r  c e n t  o f  t h e  T D N ,  C P ,  C a  a n d  P  r e q u i r e m e n t s  ( N R C ,  1 9 7 6 )  o t ' t h r  l a c t a t i n g  b e c t  e o w , .

The beef industry of Northern Natal is heavily
dependent on the natural  veld.  Acocks (1953) refers to
the veld in Northern Natal as Sour Grasveld and Mixed
Grassveld and the natural vegetation consists mainly of
Hypanhenia-Tristachya-Digitarra spp., while large areas
are devoid of trees. The quantity and quality of the vege-
tation varies mainly due to climatic and soil fertility con-
ditions and is generally poor in both productivity and
feed value. The summer veld in Northern Natal is charac-
terized by the following:

(i) an imbalance between crude protein and energy
content at the onset of the spring Erazing season;

(i i) a drastic decrease in the total protein content of
the veld as the grasses reach reproductive maturity;
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( i i i )  a var iable avai labi l i ty  of  p lant mater ia l  due to
per iodic droughts which in turn makes veld man-
agement di f f icul t .  The decrease in dry matter in-
take by the animal during droughts results in
lowered animal product ion,  and

( iv)  a low calc ium and phosphate content of  the veld
throughout the year.

These fluctuations in the natural vegetation im-
pose limitations on the reproductive performance of
the breeding cow and the l ive mass gain of the growing
animal.

Conf l ic t ing resul ts have been recorded when lacta-
t ing beef cows were suppl ied wi th supplementary
energy.  Many studies have shown that when lactat ing
cows are maintained on low levels of energy, irrespective
of level of protein, ovarian inactivity results and conse-
quently the interval to the first post partum oestrus is
prolonged. (Bond, Wi l tbank & Cook, 1958; Wi l tbank,
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Rowden,  Inga l ls ,  Gregory  & Koch.  1962;  Wi l tbank,

Bond & Wanvick ,  1965 '  Dunn,  Inga l ls ,  Z immerman &

Wi l tbank,  1969;  Lamond,  1970) .  However ,  when Bel -

lows,  Gibson,  Thomas & Pahnish (1968)  fed a  gra in

supplement to breeding cows during the annual breeding

period, they obtained no improvement in the reproduc-

t ive performance. The explanation offered was that

adequate grass was avai lable in that part icular year.

This was confirmed by the mass changes observed

amongst the cows and calves. Similarly, Zimmerrnan,

Clanton & Matsushima ( l96l) fed Hereford cows

different levels of protein and energy and found that

83 per cent of the cows on a high energy-high protein

diet conceived to f irst service compared to only 38 per

cent  for  those on a h igh energy- low prote in  d ie t .  Th is

effect of protein on conception rate was confirmed by

Wal lace & Rale igh (  1967) .

In view of the lack of information on the early

summer supplementat ion o f  lac ta t ing beef  cows in  the

Northern Natal area, the reproductive performance of

such cows supplemented with protein and/or energy
dur ing the ear ly summer per iod was studied.

Procedure

This exper iment was repl icated dur ing 1974, 1975
and 1976 and the number of  lactat ing Afr icander cross
Sussex cows (aged between four and six years) randomly
al located to the four t reatments was 58 (1914),  63
(1975) and 68 (1916),  respect ively.  The fbl lowing
treatments were appl ied :

Group I  :  Control  minerals only.
Group 2 :  Minerals plus non protein ni t rogen (NPN)

Group 3 :  Minerals plus protein.
Group 4 :  Minerals plus energy.

The d i f ferent  t reatments  commenced towards the

end  o t '  Oc tobe r  o f  each  yea r  and  t e rm ina ted  app rox i -

mate ly  100 days la ter  when the mat ing season ended.

The composi t ion o f  the four  supplements  is  shown in

Table I .

Table I

(itmposition ol'supplements led trt lactating cows grozing summer veld

Minera ls
on ly

Supplements fed:
Minerals Minerals
+  NPN + oro te in

Minera ls
+ energy

Salt
Maize meal

Bone meal
Urea
High protein concentrate

C P

TDN
Ca
P

90

o .

o/
o

o6

o6

ol
o

ol
o

o/

o,'o

t a  l

66,J

1 . 0

I  9 .e
9 . 2

3 l

3 4

l0
l 5

4 l  , l
) '7 1

6.0

2 ,8

2 5

l 5
r0
5 0

49.2
38.0

'7 1

3.0

6.4
48,0

4 , 5
) )

l 5

60

l . s

The cows in the four treatment groups had access
to approximately 180 ha of veld which was divided into
l6 camps of equal size. The different groups were
rotated once weekly thereby ensuring that each treat-
ment grazed each camp. This procedure was followed
to l imit possible camp effects.

All the cows were bred annually for 65 days. from
approximately December I to Febrvary 4. The supple-
ments were replenished weekly so as to ensure that the
cows had access to adequate suppl ies.  The body mass of
the cows was recorded at I 4 dav intervals.

Only one camp, s i tuated in the centre of  the l6
camps used for this experiment, was used for the collec-
tion of grass samples. At l4 day intervals and over a I l
month period, 20 grab samples were collected at random
by clipping. The samples were then mixed together and
subsampled for chemical analysis. Using standard pro-
cedures, the grass samples were analysed for CP, Ca
and P.

Analysis of variance and least-squares analysis of
var iance were used to compare treatment means (Snede-

cor & Cochran. 1967\.
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Table 3

Average nwss of cows, percentage recalving, weaning mass of calves and intercalving period of cows allowed occess
to four wpplements

Supplement:
Control plus plus plus Sigtt

NPN Protein energy

te73 l7  4 :
Start kg 438,7 462,0 464,8 462,7 NS

End kg 466,8 497,1 505,9 508,3 23,4,  > |

Di f ference kg 28j  35,1 4l  , l  45 ,6
Significance NS < 0,05 < 0,05 < 0,05
Recalving eo 81,3 92,9 929 100,0
Weaning mas calves kg 188 l9l 197 198

Intercalving period days 381 367 368 375 NS

re74l7 5:
Start
End
Difference
Significance
Recalving

197 517 6:
Start
End
Difference
Significance
Recalving

kg 474,0 475,9 473,0 475,4 NS
kg 487 ,2 500,1 487 ,6 479,1 NS
kg 13,2 24,2 14,6 3,7

NS NS NS NS
9o 73,3  g3 ,g  93 ,8  93 ,8

Intercalving period days 359 362 373 3& 3 > I

kg 408,8 413,1 425,1 424,2 NS
kg 427 ,5 455,1 469,2 465,1 2,3,4
kg 18,7 42,0 44,1 40,9

N S  < 0 , 0 5  < 0 , 0 5  < 0 , 0 5
90 64,7 70,6 70,6 94,1

Intercalving period days 3& 372 360 369 2 > 3

Start = Start of experiment
End = End of experiment
Difference = Difference in mas

The data on intercalving periods is deceptive as period into the four seasons, indicated that the CP con-

the cows receiving minerals only, returned similar or tent varied from 5,9 per cent in summer to 3,8 per cent

better intercalving intervals than the other groups while in winter. The average Ca and P content of the samples
in fact, they produced tJre poorest reproductive perfor- showed no great variation over the period studied and
mance (Table 3). This anomaly is illustrated in the his- the resulting averages were 0,17 per cent and 0,1 I per

togram (Fig. l) where the cumulative percentage of cent for Ca and P, respectively (Table 4).

cows calving during ten day periods, commencing at
the beginning of the calving season, is presented for the
four groups. The figure shows that approximately 92
per cent of the cows receiving protein and energy sup- Discussion
plements had calved within 30 days of the onset of the
calving season while only 75,7 per cent and 82,5 per
cent had calved during the same period in the Control The results of this trial demonstrate the beneficial

and NPN supplemented groups (Fig. l). effects which protein and energy supplementation can
have on the lactating cow during a 100 day period post

The CP, Ca and P content of gras samples col- portum. The superior reproductive performance of the
lected manually from the experimental site over a 12 cows zupplemented with energy, agrees with the results
month period is persented in Table 4. The analyses in" of Macfarlane, Somerville, Lowman & Deas (1977),

dicated a pronounced change in CP content of the Wiltbank et al. 1964) and Speth, Bohman, Melendy &
sward over the 12 months. An arbitrary division of the Wade 1962).
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Results

The intakes of the protein and energy supplements
(supplements 3 and 4) were disappointingly low during
the 1913114 season (Table l ) .  This can be at t r ibuted

la rge ly  to  the supplernents  h . ing spo i led hy,  i - r :n  as un-
ccrvered conta iners  were used.  In  subsequent  years  t l ie
t roughs were suppl ied wi th  covers .  I f  the in takes of
supplement for the l i rst year are disregarded, the average
i n t a k e s  w o u l d  b e  2 0 1  g , 3 4 4  g , 9 1 3  g  a n d  7 9 7  g  p e r  c o w
per  day  f o r  G roups  l ,  1 ,3  and  4 ,  r espec t i ve l y .

Table 2

Averoge intak,e of supplement, CP, TDN, Ca antl P per cow for the four supplemented groups

Contro l

Supp lement :
[ ' lus
NPN

Plus
protein

Plus
energy

Intake ol '  supplement (gicowlday )

te t  317  4
t e ] 4 l 7  s
t e t  s l t  6

Average in take of  supplemento

Average feed intake'

C P

TDN

C a

P

l 4 -5
l t 2
2 3 0

20 r

4,0

40,0
1 8,-5

280
290
398

344

162,0
93,6
20,6
9,6

4 t 4
8 0 1

to24

e l 3

449,2
346,9

65,J
2 J , 4

334
692
902

1 9 1

5 1 , 0
382.6
3-5 ,9
1 7  . 5

t tV lS l l  +  in take of  supplements  exc luded

The cows which received the energy-r ich supple-
ment (supplement 4) consistently produced the best re-
productive performance fol lowed by those cows re-
ceiving NPN and protein (supplements 2 and 3). These
two treatments produced results which fol lowed the
same pattern during dif ferent seasons (Table 3). The
average recalving percentages over the three seasons
for  the cows rece iv ing supplements  l ,  2 ,3  and 4 were
73,1 per  cent ,  85,8  per  cent ,  85,8  per  cent  and 96,0 per

cent, respectively. ln the first and third seasons, the
cows in Group I did not show significant increases in
mass from the beglnning to the end of the experimental
period, whereas the breeding females in the other three
groups were signif icantly heavier (P <0,05) at the end

than at the begrnning of the experimert. Due to a
shortage of Sussex bul ls, some groups were mated to
Drakensberger bulls in the sncond and third seasons.
Data on the weaning mass of the calves is therefore
available for one sssson only There was no significant
treatment effect on the weaning mass of the calves,
but a tendency fbr the calves from the protein and
energy€nriched groups (supplements 3 and 4) to wean
heavier than those from the Control and NPN supple-
mented goups (supplernents I  and 2) was evident
(Table  3) .

Mi r r r ' r r l s  ,  c r re rg r

\ l i n t ' r r l s  .  p ro tL ' i r r

\ l i r r t ' t r l s ,  \ l ' i \

\ l i r r e r r l s  o r r l r

Cumulative percentoges of cows calving in ten
day increments from the beginning of the cal-
ving season for the four supplemented groups
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Table 4

Chtde protein, calcium and phosphonts content of grass samples collected over I2 months from the experimental site

Month CP 12,  ; ca (o ' , ; P  ( e " )

December
j4nuar!

February
March
April
May
June
July
August
September
October
November

Summer
(December January February)

Autumn
(March April May)

Winter
(June July August)

Spring
(September October November)

7 , 3 0
5 , 6 J
4,66
4 ! 8
4,24
3.88
:1 .35

4,2J

4,66
-5,1 7
J  , 1 9

5 , 8 8

4.20

3,90

5,6J

0 , 1 7
0 , 1 9
0 , 1 8
0 , 1 6
0,20
0 , 1 6
0 , 1 5
0 , 1 7
q  l 5
u , l :
0 , 1 6
0 , 1 8

0 , 1 8

0 , 1 7

0 , 1 6

0 , 1 6

0 ,1  I
0 , 1 0
0 , 1 5
0 , 1 2
0 , 1  I
0,09
0,07
0 , 1  I
0,09
0 , 1 0
0 , 1 3
U , t  i

0 , 1 2

0 , 1 I

0,09

0 , 1  I

In order to asess the results of this trial in terms
of satisfying nutrients requirements it was necessary to
investigate the capacity of the veld to supply the sug-
gested requirements for the lactating beef cow. The che-
mical analyses of the grass samples collected during the
suftrmer months from the area grazed, revealed that the
average CP, Ca and P contents were 5,9 per cent,0, l8
per cent and 0,12 per cent respectively (Table 4). If i t is
assumed that a 450 kg lactating beef cow consumes
approximately 9,5 kg DM per day through grazng
during surrlmer (NRC, 1976), such a cow will ingest
560 g CP, 11 gCa and l l  g P which represents 65 per
cent, 65 per cent and 42 per cent of the daily require-
ments of a lactating beef cow for CP, Ca and P (NRC,
1976). Furthermore, if the TDN content of summer veld
is estimated at 48 per cent (Bredon, 1976), the cow
will consume 4,5 kg TDN per day, or 90 per cent of the
TDN requirements (NRC, 1976). From the above ana-
lyses and asumptions it would appear that lactating
beef cows on veld similar to that grazed during the
experiment will suffer from severe P, moderate to severe
CP and Ca, and slight TDN deficiencies during the sum-
mer months. The CP deficiency may be merely theore-
tical as Bredon, Lyle & Swart (1970) suggested that the
forage selected by cattle contained a higher percentage
of CP and lower percentage of CF than indicated by
analysis of clipped samples. They concluded that the
difference in CP between grazed and clipped herbage

was of the order of 25 per cent. Thus, from a theoretical
point of view, it appears that lactating beef cows should
be able to satisfy the majority of their nutritional re-
quirements, except P, from veld grazing. However, the
performance of the animals in this trial was not in
keeping with this hypothesis since the cows receiving
TDN or protein supplements consistently exhibited bet-
ter reproductive performances than those cows receiving
only mineral supplementation.

The difference in calving percentage between the
Control group and the cows receiving the energy-rich
supplement may be attributed to the effect of energy
supplementation. The difference between the groups
receiving the protein- and energy-rich supplements
appear to be due to biological variation as both groups
received virtually the same amount of TDN. On the
other hand, the cows receiving NPN equaled the produc-
tion of the cows in the protein supplemented group, but
received far less CP and TDN than the cows in the latter
group (Table 2). This phenomenon may have been due
to the stimulatory effect of NPN supplementation on
the activity of the rumen microflora which in turn
stimulated a greater grass intake.

The exact reason for the increase in reproductive
performance due to supplementation is not clear, but
appears to be primarily due to energy supplementation,
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with protein supplementation being of lesser impor- supplement reduced its profitabil ity. Hence, t l le latter
tance. The limitations of f ield experiments of this nature group produced the poorest gros margin of all four
are clearly borne out by the difficulty encountered in groups. By continuing with the winter lick (NPN) until
interpreting the results and further studies shoul,C be the end of the breeding season, and with a relatively
carried out in order to establish the mechanisms rvhich low cost of supplementation, the gross margin for the
control the responses observed. cows supplemented with NPN (R62,96) compared

f:rvourahly with the gross margin for the cows receiving
When Llie econonric implicatrons of this er;,rn- irergy. Except for supplementarion with a natural pro-

ment were analysed. the resul ts indicated thdt the r{) ' , , : l  te in,  i t  was concluded that energy or NPN supplementa-
receiving the eriergy-rich supplement returned tire tion rs a profitable practice.
highest gross margin above cost of :,uppleir€rlt&ti,.';
(R66,99 cornpared with R51,58 fcir c(iws receiving the Acknowledgement
protein-rich supplement). This w'as lur to the crr,vr,
having attained the highest repruduc:trve rate at a rela- The authorsare greatly indebted to Mr. RX. Scott
t ively low cost (9,9c per kg) of  the Si : i ; i ) i : ) t l1t ' i  '  r rcr  i ' i ' i t ,  i 'or ; tssistance as regards management of  the t r ia l ,  Mrs.  M.
On the other hand. the cnws which reeeir , ' i1 t l re sr , , '  Smit i r  for  stat ist ical  analysis of  the resul ts and the labo-
tein supplement prclducerl a fav,rtrrable reproductivr-: ratlrrv staff under Mr. S.F. lrsch for the chemical ana-
performance, but the high cost ( l f i .xc r . ' ' '  kgl  , , '  l_r i  s i r  i r t " the grass samples.
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