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OPSOMMING. DIL BI:NUTTING VAN Cr' l lCHRUS- I: .N PANICUM- WI..IDINGS VIR SLAGLAMPRODUKSIIT- 'N I iKONO-
MI I ' .S I  ONDLRSOLK

'n  Ondersoek is  op Vaulhartsnavorstngstusic u l tgevor ' r  waarrn Dorperooie op 6f  'n  
Cenchrus c i l iar is-  wcidrng 6f  'n  Panicum maximum-

wc td ing  aangehou  rs .  o l ' dcu rgaans  d ro i i  l use rnhoo i  gevoer  t s  Dr te  l ammeroes te  i s  oo r 'n  21aar  pe r iode  ve rk ry .  Lammers  rs  op  60  dae

ouderdom gespcen cn 'n vetmesl tngsrantsocn gevocr totdat  s lagmassa by ongeveer 35 kg leu,cnde massa bererk is . 'n Veelading van 20,5

ooie/ha is  toegepas cn lcen hierdte lading kon Panicum nte dic drere v i r  dre 2 jaar onderhou nre.  Die Cenchrus-werding,  daarenteen,  het

wg: l  genocg ruvoer geprodusecr om die d iere te ondcrhou. Terwyl  groen Cenclrrus-werding 'n goeie s laglam gcproduseer het ,  was die

ku'a l t let t  van Cenchrus-hoot onVoldocnde vrr  reproduscrcnde of  lakterende ooie.  'n  
Ont ledrng van al le koste en inkomstc is  gemaak.

'n Negattcwe bruto rnargc rs by bcide die Cenchrus- sowel  as die Panicum-weiding behaal . 'n Regressie vergelyking is  bereken om aan te

du t  l ccn  wa t te r  p ryskoc rsc  d i t  meer  be ta lend  sou  wecs  om luse rn  as 'n  kon tan tgewas  o f  deur  d ie  d re r  te  bemark .

SUMMARY..

A t r ia l  was carr ied oul  a l  the Vaalharts Agrtcul tural  Research Stat ion in whrch Dorper ewes were run on ei ther Cenchrus c i l iar is  or

Panicum maximum pasturcs or  fcd lucerne hay.  Thrcr ' lamb crops werc obtained over a 2-year per iod.  Lambs were weaned 60 days af ter

bi r th and fed a fat tening ra l ion unt i l  s laughtr : r  rnass was at ta incd at  approximately 35 kg l ive mass.  A stocking rate of  20,5 ewes/ha was

appl ied on the pasturcs.  At  lh is rate the Pani t 'um pasture far led to provide an adequate mainlenance diet  for  the ent i re per iod of  the

trraf ,  but  the Cenchrus pasture produccd suf t lc icnt  roughagc to matntarn s lock.  Al though green Cencf t rus pasture was capable of  pro-

ducrng an excel lcnt  t 'a t  lanrb,  the qual i ty  of  Cenchrus hay was inadequate for  reproducing or  lactat ing animals.  An analysis of  a l l  cost

inputs and salcable produce was made. Both thc Cenchrus as wel l  as the Panicum pasturc recorded a negat ive gross margin.  A regression

cquatton was developed to indicate at  what prrc 'c  levcls 11 would bc more prof i table to market  lucerne as a cash crop or  v ia the animal .

On the irr igation schemes in the Orange Free State
Region, there are considerable areas of scheduled land

which, because of physical factors such as poor drainage
or  a  lack o f  e f fec t ive depth,  are  not  whol ly  su i tab le  for
cash cropping. However, hay crops or perrnanent pastures

may be successfu l ly  grown on such lands,  opening the
way for  a  much needed in t roduct ion o f  the an imal  fac tor .

High mechanisat ion costs ,  together  wi th  esca la t ing energy

ct )s ts ,  threaten the economic v iab i l i ty  o f  hay product ion.

Consequen t l y  t he  d i r ec t  u t i l i sa t i on  o f  pas tu re  o r  po ten t i a l

lray crops by grazing animals for red meat production,

warrants further investigation. Unfortunately, with the
exception of lucerne, there is a dearth of information
about suitable pasture species which might be used for
meat production on irrigation schemes in the summer
rainfall area. There is also a serious lack of economic
data to evaluate alternative production svstems.

A trial was carried out from 1976 to 1978 at the Vaal-
harts Agricultural Research Station to investigate the
relative merits of Cenchrus ciliais cv. Molopo and
Panicum maximum, cv. Nanyuki, as compared to lucerne
hay for intensive slaughter lamb production.
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Procedure

The respective grass pastures were successfully establish-
ed well prior to the commencement of the trial, on
a soil of the Mangano series (Hutton form). Pastures
were fertilised annually with 24 kg Piha in the form of
single supers and 160 kg N/ha in the form of LAN.
The P was applied as a top dressing at the commence-
ment of the growing season while the N was applied in
4 equal dressings during the growing season. Flood
irrigation equivalent to approximately 75 mm water
was supplied whenever the pastures appeared to be
under moisture stress.

Each pasture block was 0,62 ha in extent and was
divided into 10 equal paddocks. During the growing
season sheep were grazed in rotation around paddocks,
being moved at 3 to 4-day intervals depending on the
availability of new growth. During the summer flush it
was possible to skip certain paddocks in the rotation
and surplus growth was hayed-off, hammermilled and
fed back to the sheep during winter period. This hay
was cut close to the ground and included previously
ungrazed grass stubble which undoubtedly affected the
quality of the hay adversely.

The annual above ground phytomass production of the
Cenchrus and Panicum pastures was estimated by
harvesting 5 protected quadrats, each 1,5 m2 in extent
in each pasture, at the flowering stage and again at the
end of the growing season. After each harvest the
exclosures were moved to new clean-clipped sites.

Dorper ewes were used in the trial. After a period
of acclimatisation the trial commenced rn February
1976 and extended unti l May 1978. During this period
3 mating seasons, each of 42 day duration, were
apptied. The different mating seasons commenced on
197 6A2-16 ,197 6-1 I {5 and 197 7 4645 , so that 3 lamb
crops were obtained during the 2-year trial period.

Experiment groups consisted of l4 ewes. During nrating
3 rams were used, individual rams being rotated at
weekly intervals between the groups of ewes. Ewe nrass
was recorded at mating, at partus and at weaning.
lambs were weaned at 60 days of age and transferred
to a feeding unit where they had free access to a ration
consisting of 56 parts of rnil led lucerne, 37 parts of
mave meal,4,5 parts of  feed l ime and 2,5 parts of
fishmeal. The feed intake of each group was recorded.
lambs were slaughtered on attaining a l ive mass of
approximately 35 kg. Birth, weaning and slaughter
mass of each lanrb was recorded and after slauqhter
each carcass was graded.

Based on the ewes only,  a stocking rate of  20,5 ewes/ha
was applied on the pastures. This stocking rate was
derived t 'rom a pre[inrinary investigation into the
product ion potent ia l  of  P.  maximum. The sheep were

kept on the pastures continuously during the growing
season but during the dormant period, or periods of
lack of growth, were fed surplus hay in an adjoining
loafing yard. The group which received only milled
lucerne hay, was kept continuously in a loafing paddock.
Hay consumption was recorded.

During the exper imental  per iod a standard veter inary
programme of inoculations and drenches was followed.
An economic assessment of  a l l  inputs toward nteat and
hay product ion was made. For th is assessment the
capital investment in fixed improvements such as
irr igat ion channels,  was ignored. Tractor and i rnplement
costs were calculated l ' rorn data publ ished by Ortman,
(1977 )  and and Pre tor ius  ( l9 l l ) .  Cos ts  were  ca lcu la ted
over a l0 year per iod.

Results and Discussion

Pasture production

'i lre 
total annual above ground phytomass production

of the pastures is recorded in Table l, together with
data reflecting surplus hay production from the Cen-
chnrs and Panicurn pastures.

'Ihe 
data in Table I indicate that the production

potential of Cenchnts at Vaalharts is considerably
superior to that of Panicum. At the stocking rate which
was applied, there was a considerable amount of surplus
Cenchnts growth available which was harvested and
fed back as hay. The grazing pressure proved too
severe for the Panicum pasture however, and during the
f inal  season (1917178) the pasture fa i led and was
invaded by weeds. Out of season frosts, with a grass
rnirr imum of 0,5oC dur ing November 1916, also
destroyed all Panicum top growth.

Table I

Abov c ground phy tomass production o/' pastures,
ond surplus Cenchrus and Panicunr hay prodttction

at llaallwrts ltt't,en dry. t<snlln )

Past ure Growing season

t e t  517  6  t97  6111  t91 t  118

Ccnchrus
(  Phytonrass product ion )
(hay )

Panicunt
(  Phyto rnass product  ion )
( h a y )

Lucerne (hay )

1 9 , 5
6,0

I  5 , 5
1 , 6

r 5 .3

1 9 , 9
3 ,9

12,5
2 , 2

I  5 , 3

1 3 , 4
3 . 2

2 ,8

l l 8

1 5 , 3



Table 2

Grazlng records on Cenchrusand Panicum posturcs for three lamb production cycles at Voalhorts: 1975- 1978

Grazing record
Production

cycle
Mating
period

Feed
source Cenchrus Panicum

|  :  1976 l 6  F e b .
29 Mar.

1976 to Green pasturage
197 6 Pasture hay

Additional hay*

201 days (20-10-7 5 : 8-5-76)
150 days (9-5:  5-10-76)

183  days  (6 - l  l  -75 :7 -5 -76)
77 days (8-5: 22-7-76)

I  l6  days (23-1:  l6-1 l -76)

2 : 1976177 5 Nov. 1976to Green pasturage
l7 Dec. 1976 Pasture hay

Additional hay*

226 days (6-10-76: 19-5-77)
1 57 days (20-5 : 24-10-77)

1 3 5  d a y s  ( 1 7  - l l - 7 6 :  l 4 - 7 7 )
56 days (24-77 : 27 -5-77)

I  50 days (28-5 :  )4-10-11|

3 :  1977178 5 June 1977 to
17 July 1977

Green pasturage 190 days (25-10-77 : 3-5-78)
Pasture hay
Additiond hay* 190 days (25-10-77 : 3-5-78)

* Additional hay : Lucerne hay

According to Brink (1977) the average annual production
potential of lucerne lands at the Vaalharts irrigation
scheme is 15,3 toniha. This information was used as a
parameter to aid the economic evaluation of this study.

Grazing data for the various treatments are given in
Table 2.

The data in Table 2 emphasize the inferior production of
Panicum as compared to Cenchrus. Not only did the
Panicum pasture become available for grazing later in

spring, but the total available grazing during the summer
was appreciably less than in the case of Cenchrus.
During the 1977 - 1978 season no grazing on the Ponicam
pasture was available due to weed encroachment. There
was always sufficient surplus Cenchnts hay available to
maintain stock during the dormant period, but this
was not the case with the Ponicum, and additional hay
(lucerne) had to be supplied. The effect of feeding
lucerne hay confounds the animal production results
from the Panicam pasture. These results are therefore
not presen ted .

Table 3

Lambing percentoge, average birth moss ond average weaning mass of lambs (kg), where ewes had
access to luceme hay or Cenchrus pasture or hty, for three lambing seasons

Lambing percentage Birth mass Weaning mass

Product ion
cyc le

Cenchrus

Lucerne

t 07

r 50

5 4

t 2 lt 2 l

90 t 5 9

3 .99x

4 . 5 0 *

3 , 9 5

l l , 5

1 9 , 3 * *

4,33

4 .41

l  l , 9 2 4 . 1  *  *
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20.5 * * 20.5

Students  t -  tes t
* difference significant
** difference significant

(P < 0,05)
(P  <  0 ,01)



Table 4

Avemge peiod spent in feed unit (days), total meat production (kglha) and
carcass grading (% supen) of lambs I'or three lambing seasons

Days in feed unit Total meat production % Supers

Season

(.'enchnts

treatment

Lucerne
t reatment

106

68

99 r70

420

r63

410

2t7

402

r00

r00

87

965 5

/-) 83

6 l94

Fronr the data in Table 2 it can be deduced that ewes
were mated on pasture during the lrst production cycle,
but during the final 2 months of pregnancy and during
lactation, had access to only Cenchrus hay; during the
second production cycle, ewes had just come off hay
feeding when they were mated, and were fed only hay
during the final 2 to 8 weeks of lactation; during the
third and final production cycles ewes were mated while
on hay feeding, but from the last two months of preg-
nancy unti l after the lambs were weaned, the ewes were
grazed on green pasture.

Lamb production

Data relating to lambing percentage (number of lambs
born/number of ewes mated), birth mass and weaning
mass of the lucerne and Cenchrus groups are given in
Table 3, while Table 4 contains data regarding the
period the lambs spent in the feed unit, total meat
production and carcass grading.

From the data in Table 3 it is clear that lambs. that
were born or weaned when the ewes had access to only
Cenchrus hay, were significantly lighter than the lambs
born to ewes fed on lucernehay.During the third season,
however, Iambs born and weaned on Cenchrus pasture
were significantly heavier. This result must be seen in the
perspective of the high twinning rate of the lucerne-fed
ewes. The poor conception rate of the Cenchrus fed
ewes during the second lambing period. can be related
lo the poor condition of these ewes at mating, following
tlre suckling of lambs on a diet consisting of Cenchrus
h a y  o n l y .

fhe per iod the lambs spent in the feed uni t  as shown in
Table 4 is a reflection of the mass at weaning and
subsequent growt l r  rate to s laughter condi t ion,  The poor
: t rndi t ion of  the lambs on Cenchnrs dur ing the f l rst  2
seasons. when the ewes had access to only hay dur ing
lactat ion.  is  c lear ly ref lected in the data contained in

Table 4. The poor perf ormance in total rneat production
of the Cenchrus fed group as compared to lucerne is
also reflected in Table 4. Individual lamb perfirrmance
during the final season when lambs were born and weaned
on Cenchrus pasture, however, matches that of the
lambs born to ewes fed on lucerne hay.

In Table 5 a gross margin analysis is given of fat lamb
production from Cenchrus or Panicum pastures or lucerne
hay, and compared with lucerne grown as a cash crop.

In this analysis in which income and expenditure were
estimated over a l0 year period on the basis of prices
prevail ing during 1978, it is clear than neither Cenchrus
nor Panicum pastures can give a vrable return when used
for fat lamb production on irrigable land. While green
Cenchrus pasture is capable of producing a good fat
lamb crop, Cenchrus hay is not suitable as the sole
feed source for reproducing ewes. These findings are
substant iated by the resul ts of  intake and digest ib i l i ty
studies published by Engels, Ferreira, Swart & Niemann
(1978).  They found that the dai ly voluntary dry matter
intake of ferti l ized green Cenchrus by sheep was in the
order of 84 g.iW?*7s while the organic matter digesti-
bil i ty was 64 per- cent. With milled Cenc'hrus huy,
however, intake dropped to 54 gnr/Wfl/ 5 and digesti-
bil i ty to 34,9 per cent. Since green Cenchrus pasture
will normally be avai.lable for only approximately
240 days per growing season in the Vaalharts area, only
one lamb crop per ) 'ear can be reared on green pasture.

It is also clear the Panicum nuximum cv Nanyuki is not
wel l  adapted to the Vaalharts environment and is not
suitable for grazing with high stocking rates by sheep.
This finding is in agreement with overseas published data
concern ing  th is  cu l t i var  (Anon.  l96 l  ) .

ln order to compare the prof i tabi l i ty  of  lucerne, cut  and
sold as a hay crop. or ut i l ised for fat  lamb product ion,
th is data is also included in Table 5.  I t  is  c lear that  both
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Table 5

Grnss margin analysis o/Cenchrus, Panicum & lucerne for fot lamb production at Vaalharts compared with
luceme hay production as a cash crop, calanlated over a 10 year peiod

Cenchrus Panicum Lucerne Lucerne
(Cash crop)

Income
Hay product ion
Lamb product.ion

Super
Grade I

Hides :  Ewes
Hides : lambs

R/ha

2702,92
365,04

10 ,90
27 3,69

R/ha

5320,97
647,09

10 ,90
533 ,68

R/ha

90,96

6498,05
408,25

10 ,90
643.t4

R/ha

4 8 1 9 , 5 0

Gross income 3352,34 6512,54 7 6 5 1 , 2 0 48 19 ,50

Cost allocated to crop
Seed
Inoculant
Fertilizer
Tillage

Haying

Tractor
lmplements
Labour
Tractor
Implements
Labour
Binding twine
Water
Labour

Irr igat ion

30,00

373 28
126,98
38,40
50,29

149,84
106,12
I  63,05
56,91
83,60

103,20

60,00

373,29
126,98
38,40
50,29
74,92
53,07
8l  ,63
21,93
83,60

103 ,20

60,00
6,00

140,74
43,63
9,36

I  5 ,35
449,53
3 I  8 ,37
489,14
165 ,53
350,22
312 .00

60,00
6,00

140,74
43,63
9,36

1 5 , 3 5
449,53
3 1 8 , 3 7
489,14
1 6 5 , 5 3
350,22
312 ,00

Total I 2 8 r , 6 3 1 0 6 7 , 1 0 2359,97 2358,97

Cost allocated to stock
Labour
Fencing (4% depreciat ion)
Stockwater provision (4% depreciation)
Sel  f feeders (4% depreciat ion)
Storage (4% depreciation)
Feed uni t

Ram : Depreciation
Lucerne hay
Dosing & inoculat ion
Licks

Ewes :  Mortal i ty
Dosing & Inoculat ion
Licks
Lucerne hay

Lanrbs :  Dosing & lnoculat ion
Fat ten ing  ra t ion

419,40
s69 37
24,19
23,47
52,41
40,64
60,00

l 3 l  , 0 7
l ,8g
0,55

135 ,00
R l  o o

32 ,95

42,7 4
1037,59

419,40
569,37
2 4 , 1 9
23,47

l 1 7 , 9 l
40,64
60,00

1 3 1  , 0 7
l , g g
0 ,55

135 ,00
g l , 0 0
32 ,85

3024,00
8l  ,39

1918,29

419,40
79,66
2 4 , 1 9
23,47

104 ,81
40,64
60,00

l 3 l  , 0 7
l ,gg
0,5 5

135 ,00
R r  n n
32 ,95

gg,0g
2057,57

Total 2 6 5 1  . 1 6 6 6 6 1  , 0 1 3289.t7

Total  a l located costs 3932.79 1 l 2 g , l  I 5649,04 2359,97

Gross margin 1215 ,57 2003 .16 2460,63-  590,45
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pract ices return an appreciable gross margin.  The rela-
tive profitabil ity wil l depend not only on variable
costs, but also on the producer price of meat and
lucerne hay.

To investigate these variables a regression was calculated
to determine the break even point for either profitable
meat product ion at  a constant lucerne pr ice,  or  prof i table
lucerne product ion at  a constant meat pr ice.  This
regression is presented in Fig.  l .

Using the production data obtained form the trial,
it is clear that a lucerne price of R5Oiton the break
even point  for  meat product ion is Rl .766lkg.  Should
producer prices for lamb increase above this level, it
would be more prof i table to market. lucerne via red meat
product ion and not as a cash crop. Simi lar ly should
the producer pr ice for  lamb be less than R1,766/kg, i t
is obviously more profitable to market the lucerne
as a cash crop.

Conclusion

The resul ts of  th is t r ia l  cast  ser ious doubts on the wisdom
of using even low potential lands for intensive meat
production based on pastures such as Cenchnts ciliaris
on irrigation schemes. While Cenchrus pasture is suitable
for lamb production, Cenchrus hay is obviously in-
adequate for reproduction, or for lactating ewes. ln some
areas it may, however. be feasible to integrate winter
pastures with Cenchrus to facil i tate a better fodder flow.

The resul ts of  th is t r ia l  are also sui table for  mult i l inear
regression where both lamb prie and lucerne price are
var ied s imultaneously to enable the producer to determine
the most profitable strategy for the disposal of the
lucerne crop. Input data may also be var ied as var ious
product ion costs f l  uctuate.

o  l . { . )  l .  I  |  . _  t . - l  |  . {  l . l

. \ ve rage  l r t nb  p r i c .  I  R /  ks  )

Fig. I Break even point Jbr prolitable rneat prcduction
at a utnstant lucerne price
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