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IKTROPJCTICT;.

A. History of development of Griqualand 'Teat.

Settlement of the area known as Griqueland West hy European
farmers occurred after that of the Orange Free State and the Cape
Province south of the Orange "“iver. The area's multitude of pas-
toral problems is in part due to the vegetation being transitional
to desert and therefore easily damaged hy exploitation. Grave
doubts have often been expressed regarding the advisability of
opening up xorophytic veld for permanent occupation as farm land.

During the 1836 trek to the north the p-:or.eors preferred xho
better-watered veld of the eastern Orange Free State and ignored the
drier Crown Colony of Griqualand West. Except for occasional springs,
pans holding water for a limited period during the rainy season and
permanent waterpools in the Vaal and Karts rivers to the east and
the Crange river to the south, no surface water existed. The era
of the water—drill and windmill had not yet dawned.

The veld was of excellent quality and remained palatable
throughout the year, but an obstacle of great magnitude to success-
ful and year-round farming was an acute shortage of phosphorus in
the herbage. This element was later shewn by Da "oit, Louw and Ka-
ian (1940a) to be particularly deficient in autumn, spr.ng and win-
ter and barely sufficient for maintenance of producing stock in sum-
mer. Its deficiency caused rattle to crave for bones and corrion.
These wore often infected by a toxicogeni saprophyte, similar to
Bacillus ootullnus. Theiler (1920)showed that the eating ef infocted
bones was a of a chain of causes of the disease :openly oal-

led "lamsiekte".

"Lansiekte" was so bad that intending farmers, when crossing
the Barts river to go on the plateau, were advised to leave their

cattle behind and to take only small fteck, for '"hey wouxd not be
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able to keep cattle up there alive for long. Famera In the last
century observed, and it was later confirmed by Theilor (1920),
that sheep, although also suffering from aphosphorosis, did not ex-
hibit osteophagia. As a result, they did not succumb to'lamsiekte"
and could be grazed on the plateau with a greater measure of success
than cattle.

The land was sparsely inhabited by scattered nomadic Hottentot
tribes and settlements of Griquas who kept some sheep, goats and
cattle at the mission stations where the present day towns of Griqua-
town, Campbell, Boetsap, Likatlong and Kuruman are situated. Ex-
cept at some of the stronger springs on the plateau and at favoured
spots along the Vaal and Harts rivers whore some groin was grown,
fow European farmers settled in the area prior to 1870. Game hun-
ters frequented the area in winter and the plateau also served as
drought relief for farmers from the settled districts to the east
and south. Largo herds of game abounded which ware observed always
to be moving on to better grazing and fresh water pools or recently
burned void. It was a custom of first the native people and later
of hunters to bum the veld over large areas. This ensured the
availability of a supply of game for as long as green grass following
the bum lasted.

Droughts were common even in those oarl/ days, s I&irchall
(1822) so aptly describes on page 235 in the account of his travels,
"No grass, nor verdure covered the stony ground; only a -ew sea
ed bushes contributed scarcely a tint of green to vary the barren
brown colour which distinguished the mountains. On pale 35
mentions severe duststorms whereby "astonishing quantities
finer particles were carried up by the wind and filled the v.hole at
mosphero." But droughts were invariably followed by ram and at
the entry for 13th November 1811 it is remarked that,"we travelled
over a plain of boundless extent, producing much grass in somu pla

cos and a few bushes of Tarchonanthus."

The fact that bushes were present in abundance in .he v vy



Ls
days and that they are not a product of presen -day farming Is con-

firmed by Dr. Andrew Smith (1635) who recorded o.i the S5th of liarch
that, "v/e passed over country with an abundance of trees and bushes."

Livingstone (1857) remarked on the astonishing quantity of
grass which grew in the region and writes, "hundreds of miles of
grass covered the plains", and '"the vegetation consists of fine
grass growing in tufts among low bushes."

"71th the discovery of diamonds at Kimberley and along the Vaal
river in 1869, a new era dawned on the region. Wood as fuel for
tho mines was in high demand and wood-cutting, first around Kimber-
ley and in the vicinity of the river diggings and later further
afield to the Harts river and on the plateau, became a profitable
undertaking. This phase lasted until about 1910 and gradually made
way for other enterprizes. Up to the present day sore Oriquas still
make a living from wood-cutting, carting it to Kimberley whuro it is
sold as firewood. They return with building or fencing material
for traders in tha plateau area.

However, from 1870 onwards the Cape Government gave quit-rent
titles to farmers and increasing numbers of sot tiers moved into tho
area, most of them combining wood-cutting with stock fanning, mainly
sheep. When carting wood to Kimberley and th: Vaal river, alu the
menfolk would go with the waggons and on their fe*irn 11003 it often
happened that some of their stock would be misring, with all traces
and tracks lost. Stock were kraaled at night and herded in the
daytime to guard them against thieves and wild animals preying n
them. They were watered at the springs or "fcn”cine of which
placenamos such as Blikfontein, Ariesfontein, Ruigtefontein, Koop-
mansfontein and so forth still boar testimony. At the stronger
wells and springs bucket pumps and windlasses served to lift the
water to the surface and into drinking troughs. Aloe) in - »
now largely destroyed by overgrazing and baboon:, also vuppl-ed

moisture for stock and enabled animals to go “or .-.onths on

out drinking water.



Stock diseases, among others "lamsiokte", anthrax and lung di-
sease, along with wirerom in sheep and hydrocyanic poisoning and
"brandsiekte" wore common. A popular belief in -hose days were
that the tost way to rid sheep of internal parasites was to let
them graze on the burnt-over veld sc lhnt the oheep -nuld ingest
some of the ashes along with groen grass, this combination being re-
puted to have had appreciable medicinal offect.

Produce from the farms was disposed of at Kimberley and along
the Vaal river where the diamond diggings and mines provided a
ready market, and also to pedlars moving from farm to farm and to
trading stores at Danielskuil, Koopmansfontein and further afield.
Livestock buyers from the Rand and Kimberley also frequented the
area; some farmers even drove their stock as far afield as Vryburg
and oven to Johannesburg where regular stock fairs were held.

The first fence to be put up was probably along the southern
boundary of the area in 1897 Tnis was known as the Runderpest
Pence, put up by the Government for the purpose of preventing stock
moving south into the Colony and spreading the disease into those
parts. Some portions of the fence may still be seen to this day.

Veld burning was common and occurred throughout the y”“ar when-
ever grass was dry enough to bum. Widespread veld fires, many
miles broad, come either from the north or the northwest and were
carried before the wind for hundreds of miles, dying down at night
and flaming up again in the late morning. Occasionally farmers
burnt the tall grass, which would reach to tfio saddlof] aps on their
horses. In this way the grass was forced to sprout again, thereny
providing groen herbage out of soason.

Tho runderpest of 1897 is claimed to have wiped oux majori

ty of cattle, including the draught oxen of "ihe wood—ricu it
even led to a minor war, because the native tribes wero no willing
to have their infected stock sho: )y police. Because o. the
decimation of cattle through rundorpest, morinc sheep farming began

to assume groat prominence. It was not until Hutchinson and Gprue

Government.. ./5



Government Veterinary Surgeons had conducted some experiments at
Koopmansfontein from 1905 to 190?,using among others burnt bone and
steamed bonemeal, that a prophylactic foi "laosiekte" was found.
How cattle farming again became the main occupation.

Below the GEhaap plateau ring fencing of farms was started early
in the 1880s, but it was not until "i-plO, when the first holos for
water were sunk and windmills were put up that boundary fencing on
the plateau was commenced. ihe advent of tho waterdxill and windmill
heralded a new era. Whereas up to that time, stock were concentrated
round the wells and only farms with perennial springs could be fanned,
"dry" farms could now be exploited. Cattle farming benefited from
the fencing and the stock-watering facilities provided. Fencing
indirectly caused the. wood-cutter and hunter to soil out to othersj
conditions were becoming less favourable for their stock and trade.
In addition it is claimed that fencing made dairy ranching, sponsored
by the Cape Government to supply butter and cheese to the diggings,
profitable and sheep farming lucrative.

After the first world war largo-scale influx of settlers frco
the Orange Free State followed ;nd with their settling more emphasis
was placed on sheep fanning. These settlers are reputed to have be-
lieved that sheep ate the shrubs in preference to grasses and did
better on them. Ovorgrazirg became prevalent and with land cheap
at one Rand* a morgen® no thought was given to veld management.

In 1919 Sir Arnold Theiler (1920) and his colleagues established
the cause of "lamsiekte" and confirmed the earlier recommendations
as to the feeding of boneflour to stock and the removal of carrion
from the veld as preventive measures. The chronic deficiency u.
phosphorus in the herbage could be mat by bonemeal supplementation
and cattle were loss prone to pick up bones and carrion. This dis
cevery gave cattle farming a long needed boost and 1*"d to it bee
firmly established.

Ring and oven camp fencing was now in full swing.

* One morgen w 2.14 acres.

0 One Rand * 10 shillings sterling. Qaigeria.../6



Geigeria-poisonmg outbreaks in 1926/27 and again in 1929/3") deci-
mated a large part of the sheep flocks and the 1933 drought was tha
cause of hundreds of cattle oying from poverty.

Vermin-proof fencing was commenced in 1929 and was accompanied
Tyr a pronounced change-over from sheep to cattle and from merino to
mutton sheep types. The railway line 7o the asbestos and manganese
mines at Postmasburg had by then passed Leyond Koopmansfontein, and
cream could be sont to the factory at Kimberlav,

Hy 1930, most of the land had beon taken up by farmers, to the
west as far as the Langeborge and to the - orth as far as th» Kuruoan
river. On large blocks of farms however, waxer co'ild not be found
and these rom”inol unoccupied. They vzero only taken up in recent
years when deep drilling for water became possible.

The 1931/33 drought hit fircero v-“y hard and is remembered,
along with the 1897 runderpest npid"mir jeria.pmscntrj
epidemic and the 1949 drought, a3 one of the w.rat years on record.
When the three-year long d: ougl.t broke in 19s tL: veld was in a de-
pleted condition and the carrying capacity mush reduced. The
veld took years to r-icovor. come old farmers maintain that the
vvld has n 3vsr recovered yet "Miad nest ci 110 present day ~.ls
on the veld could be ascribed to he drought of 1933.

As illustrative of the number of livestock kept ir the area,

Tabic I. covering .norc thar < third o" Q "ontury. iJ givjn*



TABLE 1.

LIVESTOCK YUIBERa Pi TVD GRI"UALAHD WEST DISTRICTS.

IK THOUSANDS. #

Barkly West. Herbert.

Census Yoar. CattloiShoep & Goats:Ratio. Cattle*3hoop & Goats*Ratio.

: 1

1918 19 1 302 <1< 1:16 14 = 247 ; 1%18
1921 36 1 368 t 1:10 19 = 267 * 1%14
1924 28 1 327 11:12 20 * 248 « 1%12
1927 32 : 534 11:17 16 * 287 I* 1*18
1929 48 l 424 : 1:9 15 « 361 « 1%24
1934 55 l1 360 2 1%7 8 I 266 |1 1*33
1936 46 : 308 :1%7 14 = 381 I* 1%27
1939 65 } 239 2 1:4 23 % 359 ;1*16
1946(,) 92 f< 184 11:2 22 > 274 ;‘ 1*12
19491s "' 68 :1 166 : 1:2 24 % 341 :*1*14
1952 59 1 122 1 1*2 21 ’1‘ 349 : 1:17
1954 56 } 124 * 1:2 23 % 314 J« 1%14

T e

(r) 1918 to 1954 Agricultural Censuses of the Union of South
Africa.

(3) District of Bce.arkly V/oat reduced.

The census figures confirm tho views of old farmers that there
has boon a pronounced awingover since 1929/34 t0 keeping ol
cattle and fewer small stock and that since 1946 a fairly stable latio
of large to email stock has been maintained. Saturation point in
livestock numbera was probably reached by 1939* id
neither the numbers of livestock nor the ratio of largv 0 small s 00k
will vary much in tho future.

The lower ratio of largo to small stock in the Herbert as
pared with tho Borkly West district is in port tho result of drier
conditions in the former district which render tho area loss suitable

for largo stock. Ihc largo r.-shero of sheep is a cause for alarm,

because.. »/8
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"because with such s.vido ratio of cattle to smail stock it is only
with difficulty, if at all, that stable veld can bo established*
Geiaeria thrives under the existing unstable vegotntior.al ccnditlens.
Thus farmers continue to face the danger of severe outbreaks of
Geigcria-poisoning at times when the quantities of herbage accep-
table to sheep are minimal. This has boon shewn again and again
during the last two decades by tho occurrence of sporadical "ver-

moersiokte" outbre Jes in the Herbert and Hay districts.

B .#°»/9



B. Deterioration of veld and "vermeerboall and "bltterbos"

problems#

Tho picture of what tho vegetation was like on the Ghaap pla-
teau in the early days before settlement on a large scale took plaoe
had to be reconstructed from the following sources: (i) The memories
of early settlers, (ii) Travel accounts of Birchell (1822), Living-
stone (1857) and Smith (1835) into the interior of South Africa,

(ill) The behaviour of veld under grazing, and (iv) The judging of
successional trends in the vegetation as obtained from total and par-
tial protection from grazing.

It was repeatedly emphasised by Claasen (1961), ford (1961) and
Patem (1961) that the grasses grew out so IqII that their inflorescen-
ces would reach to the saddle bottoms of a rider on horseback, From
the same sources it was learned that the veld was too wild for success-
ful sheep fanning, the only feasible enterprise under "lamsiekt*" con-
ditions,

Tho practice of taming or '"maktrap", whereby portions of tho veld
were burnt and severely grazed by cattle had to be resorted to. This
rendered tho subsequent growth of herbage more acceptable to ehoop.
When cattle numbera increased and cattle ranching assumed prominence
in the late ninetoen-tvventies, the process had resulted in a reversal
of the succession which had regressed to the serai stage. It
safely be assumed that cattle never had the full benefit of Griqua-
land West veld when still in the tall-grass, open savanah stage.

The recollections of the older inhabitants Ici.ve lit-It. doubt
that the void wts an opon sr.vanah with larchonanthus and 0lea>
trocs and shrubs being shorter in stature cm soils wit.. *.-.10 dcp
and increasing in size on the deeper soils ..... watercourses,
drainage lines and on crumbly limostone substrata.

It appears most likely that taming of the veld was directed
mainly agr.inst the tailor growing, hardier and loss palatable grasses
like Cyabopogon pjurinodjs and Aristlda vostita on lio” void, an

a ainst Snorobolus acinlfolius and Hotercpogon contortus on dclooi.e-

veld../10



veld. Tha paletable apeciea like Fingorhuthia r.frleana. Themeda
triandrn ard Cpnchrus ciliaria, among othcra, bore the brunt of the
taming and suffered most. Serai apocica like Sragroatla lehmar.nlana
benefited ”“nd piaieera like Ariatida curvata. ameapogon brachyata-
chjrus, jj ag.a racomosua and possibly Cropotium caponso. along with
the noxious Soigeria africana and the woody Chrysocoua tenuifolia, in-
creased in abundance.

Shaw (1875) oonuented as follows on this process of degeneration
of the void: "The hardy plants of the Karoo commenced to travel north-
wards and added their energies to the extorpnting of the indigenous
and proper flora of the region. Speoios like Chrysoooma. Pentsia
and eo on, largely developed in the Karoo, oame in; moreover, being
of a bitter and nauseous character, they enjoyed immunity... This Ka-
roo veld ia extending even into the Vaal region, and ia a common bush
in the lately occupied parts of the diamond fields, the Crown Colony
of Griqualand West. It is, wherever it goes, a sure index of a
changing climate and persistent moisture weakens it."

Stoyn (1743) supports this view when ho states:" It is essential
that farmers should realize that our pastures have already been so se-
riously damaged by overgrazing, veld burning and incorrect grazing,
that monaces to the livestock industry such as '"lamsiokte", internal,
parasites and plant poisoning are continually increasing while the
milk yield, vigour, wool production and breeding capacity of stock
are continually declining."

Stoddart (1945) stresses the fact that '"too many animals bring
about deterioration of the vegetation resulting in species poorer in
both nutritional value and soil protection valuo. Usually there al-
so is a reduction in the amount of vegetation produced.”

Van der 3chyff (1948) is in full agreement about the course of
events and their effects os sot out above. Ho found '"vormujrbos
admirably -daptod to invade or multiply in weakened or trampled-out
grassvold. He points out certain characteristics of the plant which

he thinks will favour its survival, namely, the burrowing of its seed

into.c./11



into tho ground, germination mainly in the lov/or temperatures of
spring and autumn, as well is winter survival of individuals germi-
nating in autumn. But he emphasises that those characteristics will
only operate significantly where the void has been impoverished and
where there is little competition from other plants.

Phillips (1956) claims that the area is in imminent danger of
increasing dessication as the outcome of mismanagement of livestock.

Costello (1957) is emphatic on tho point of imbalance between
species, when he assorts that,"the range, due to the great chance of
it becoming overgrazed and eroded, is probably more subject to imba-
lance than any other natural community,"

The allegation that the damage was mainly to the taller grasses
is in line with what Disc (1959) found in Wisconsin, where tho predo-
minantly upright growth habit of tho tall-grass prairie species ren-
dered then highly susceptible to grazing by livestock, tho more xoric
species being loss susceptible to grazing injury tnan tho moro oesic
ones.

It must be borne in mind that Griqualand Wost was settled, with
few exceptions, by relatively poor farmers with limited resources
and only a few head of stock. With small numbers of livestock in-
volved, summer grazing was excellentand winter grazing and browsing
provided maintenance. Virtually no fences oxistod and tho early
settlers woro known to trok many miles with thoir stock following ou
of-season rains and bums.

Tho few hor.d of stock had tho run of the country and grazed the
most palatable grasses only. This resulted in thorn being weakened
and decreasing with increasing stock numbers. Meanwhile the
was becoming fully settled, but tho early settlors did not mind at
all. The country was open and there was always doqu.tu gr 6
spare. In spring and autumn the ungrazed grasses would bo burned
ovor, and in the following winter or summer tho grazing v,ould be
fine again. But the livestock saturation point of the void was slew

ly but inevitably being reached. From then on farmers v,oro



to their own properties and no longer could they follow the rains
with thoir stock or bum indiscriminately or obtain Unlimited grazing
from xmoccupied crown land.

On what was tamed for sheep, the cattle faming pattern unfol-
ded. Spitman (1786) and Humphrey and Mehrhoff (1958) agree that
the pastures,subjected to the changed conditions, wore producing
much leas forage than they once did.

But in most cases the taming of void had gone too far. The
low production and poor quality of the >orbngc was being attributed
to a low and erratic rainfall. The Joint Committee (Anonymous,1933)
however, summed up the poor condition of the veld very aptly by
stating," it appears to be the inevitable and logical results of con-
sistent neglect and bad management for many years."

On most farms, Chrysocoma tenuifolla, in particular on gravelly
soils and in well-drained situations, had taken a firm hold and Qeigs-
ria africana repeatedly was the cause of heavy losses. In spite of
severe disturbance of the vegetation,some species managed to persist.
Shantz and Turner (1958) also found that, 'Vo matter how severe the
disturbance, it seems an axiom that some kind of vegetation will per-
sist or become adjusted to the new conditions, even in semi-desert
regions and even when soil deterioration is extreme."

Parker (1952) summed up the process of veld retrogression when
ho affirmed that, "undesirable range plants invade or increase on
range areas| usually tho desirable specias have been killed or
weakened by too frequent and too close grazing."

The abundance of rock outcrops and the general stoninoss of the
veld of Griquulecnd Vest nay however have been an agency chocking the
rate of depletion. Lamb and Chaphnm (1943) confirm th:s as a possi
bility, in that they found a high stone cover of 65 por cent, to
increase soil temperature and to maintain a higher soil moistu
tont." Bums, Kulknmi and Godbole (1931) also affirm the
that, "stones which occur, particularly on tho hilly nroas, give

certain amount of protection to the grasses growing amongst them and



also act aa a kind of mulch."

Tho fc.c . that, immediately following rains, and in good rainfall
years, pioneer and soral grasses grew in profusion and that therefore
an abundance of herbage, highly acceptable to sheep was available,
is probably the reason why Geciguria-poisoning did not occur sporadi-
cally every season or right throughout whole sunaons. Bit during
prolonged dry periods, these short-lived plants soon withered away,
and in the absence or low incidence of perennial tuft grasses which
are able to go on producing herbage long after pioneer plants and
serai grasses have disappeared, Geigeria-poisoning made its appearan-
ce. Its disastrous effects increased whenever droughts occurred and
where leafy, tuft grasses had been killed out by overgrazing.

With Chrysocoma tonuifolir. the process of invasion and increase
appear to bo slightly different. Under severe grazing and with a
70 per cent of surface rock, trampling of the soil became an impor-
tant factor conducive to its spread. As the thin layer of soil,
never of great depth, wore thinner and was blown in under the shrubs,
C, tonuifella took hold of the denuded areas.

It will presently bo shown that the taming of tho veld, or the
causation of retrogression of the veld to a grazing sub-clinax, was
in itself not a condumnable practice. Excellent production must
have resulted initially, but the objection to taming of void was not
one of principle, but one of degree. The process had been taken
too far, in most cases to large bare patches in the veld where Chrjr
Socoma and Ooigeria found easy entry and bogrn to increase once they
had gained a foothold.

Acocks (1953) claims that the change due to taming, although
advantageous to sheep farming, was highly undesirable because
Gjcompanying increase in poisonous plants end a rapid advanc
the Karoo in the form of "thickets of loss valuable shrubs and trees
like Rhus ciliata. Acacia mcllifora var. de lir.ens and
tha, while valuable fodder shrubs like i.:¢» onr.nthus minor
ing the usua- fate of useful plants - being killed cut."

Characteristics..»/14
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C. EotP-blishoent of the Koopmrjiafonteln Pasture Rasoarch 3t.-vnmn.

The Koopmansfontoin Pasturo Research Station cme into being in
1940 as a soquol to the urgent requests fron farmers asking for an
elucidation of the "vemoorsiektc" problem. Thousands of sheep
woro dying from poisoning after eating Goigoria -nd thero was
nothing farmers could do to counteract it. Surprisingly, no pres-
sure was brought to boar on the Government regarding Chryaoc caa and
its encroachment, although it probably constitutes a greater threat
to farming than Goigoria. This may be explained by the fact that
losses from Geigeria-poisoning wore more obvious and spectacular,
while Chryaocoan has debilitating effects likely to prove more se-
rious in tho long run.

Farmers, through their fnrmer associations, requested the Go-
vernment to establish an oxporunontal station where the Gcigeria-
problcm could bo investigated. They held that tho research should
focus on animal-plant ecological aspects, in contrast to the chemi-
cal and toxicologies! aspects which had, up to then, received spora-
dic attention through the work of Ik Toit (1526) and Rimington and
Roets (1936).

Eore now, was a fresh approach. Void reclamation was to pave
tho way to improve the herbage and to Icsrar tho incidence of Oeige-
ria,thus lessoning the probability that Geigeria-poisoning would
occur. Tho Department of Agriculture, acting on this presumption,
acquired a farm known to be h.& vily infested with Geigori® and with
Goigcerir.-poisoning ,n common occurrence. Various veld management
experiments were planned and put into practice on tho research sto
tion from 1944 onwards.

Tho object of these experiments was to find out, in terms of
cattle and ahoop,separately and jointly,

(i) how much stock 'he veld could carry,
(ii) whether the various systems of management would influence
tho carrying capacity and stability Or vel-*-,

(iii) whothor theru would bu botanical changes in vhe *vld,
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(iv) whether the Incidence of Gol”.rip.-poiacxilng would diciniah
under the various wcya in which the veld la managed.
A point of view widely held ty pasture research workers was
that,

once the void could he improved to something rosomhling its

original condition, Geigoria-poisor.ing would ha a thing of the past.

Crocker (1952), in referring to grazing offoot experiments,

warns that unless such investigations are supported hy wore active

programmes, they are too negative to he very productive. He re-

gards it as extremely doubtful if they are ever worth undertaking
unless situations to which they refor are clearly understood.

In Table II details are given of grazing effect experiments

conducted at the Koopnansfontoin Pasture Research Station from 1944

to 1957.



TABLE 1I1I.

VELD JANAGZLENT ZXPERII3NTS AT KOOPI*NSFONIEIM.

CocaaencodiEl\)I‘(ﬁj'Js lé::iirff BvsteotR ati Su\bjﬂd tSize o Conclu
31.10.44 : 6 L ;I1B/8m. Line. £15.7.53.
Dolonite. j

I Lt " IV x - Lime. x It I
I :7Dt o« r .. Dolomite.; I I
I 3L " V 1 — Line. © 48m. It
I 8Dt " I v —  Dolomitex I I
I 9 #BSs8s/16m VI X1/8 Line. . I
Q »1 L :IS/m, 1 - " 1 10m. If
I ¢top i mn . - " x I If
I «3L 1 " Ir 1 - " . I
I x3 D: " I x - Dolomite.t 12m. It
I x4p: v ; 1 I I
B xspDx Voo " x 24m. 6.7.57.
6+48 . xIO L x1B/12m. Ir x - Line. X 36m, I
I xop1 I - Dolomite. 1 I I
i1 L xIB/5n. I v .  Line. « 18m 1
I jiup1 Iy _  Dolomitex I M
It xl4 L xIB&4S/2m. VI y /4  Lime. i 48m H
|l xl4 D " It - H Dolomite, x ” I
I xi9L :uB&i6s/248 I 11/16 Lime. 2z 1 If
I xI9 Dx " ft x " Dolomito.x If It
2.50.1 1 D slS/m. I - " 1 10m# I
Il 12Dx " Im x - " x| Il
I x4 L : " v - Line. v 12m. I
I g¢s5p1 " Vo1 o- " x 24m I
E 12 L x3S/2n. v o1 - : . 12m. I
1l sl2 Dx il [ Dolomite.x 12m. 1l
I :13 L :IB&4S/9u. VI  1/4 Lime. 1 36m, It
I xX3 Dx » n " Dolomitoex 1! I
t 15 L :1B&4S/15n. vy o Line. 1 60m i
I x5 D . VI Dolomite. 1 1 I
I x 9 L zIB&S8s/l6n. ' 1 1/8 " x  48m. t
8.52.x16 L :1B&I1S/I2n. VII /1  Lime. x !
I xI7 L x " IV 1 " f .
1«18 L 2B&IS22U. i gy » , 88n. 1

The ratio of cattlo to sheep In Expts.19 L and 19 D were changec
from 1/16 to 1/4 on 1.7.52

The ayeten of Expts. 13 L and 13 D, 14 L and 14 D, and 15 L

15 D woro changed from ayston VI to system VII cn 1.7.52.

B Beastf S = Sheep; m = morgen; one moigen = 2.14 acres
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D. Physiographic fcaturuo of tho area.

Topography; Wellington (1946), basing his physiographic dolinita-
tion primarily on altitude and surface form and secondarily on drain-
age, aspect and geology, classifies Oriqualand West as South-African
Pro-Karoo Highvold. "In tho west the area is hounded by the Asbes-
tos and Kurunan hills which rises 500 foot above the surrounding
country. In the east end south the area is bordered by the 500
feet high escarpment of the Campbell Rand; in tho north it is diffe-
rentiated chiefly by the climatic offacts on surface character....
great areas of the plateau surface being covered with lime ac etion
resulting from the lew rainfall and high evaporation."

'Tho surface relief varies from almost flat to gently undulating,
broken by isolatod MkoppiesIf The eastern edge of the plateau foms
an escarpment. The Harts river, a tributary of the Vaol, forms with
the Bootsap river, tho main drainage line towards the east. Towards
tho far west the Hashowing, Lathiarin and Kurunan rivers drain the
area. The south and south-east arc drained by the Klein Riotrivtr,
Sandrivor and Gamagara rivers.

The monotony is only rarely broken by pans and depressions,
from a few inches to a couple of feet deep and from a few yards to
a mile or more in diameter. Occasional watercourses occur. They
are usually not more than a few feet lower than the surrounding
country, except near tho escarpment where they deepen.

La to the origin of those pans. Geyser (2950) advanced the
theory that they Ilare the result of some or other disruption of the
normal drainage, tho disruption usually being tho result of stream
capturing."” He regards pans as temporary land forms which occur in
a transitional period between one drainage system and another. The
pans on tho Ghaap plateau lends support to this theory in that they
still, in times of abnormally heavy rains, form shallow drainage
linos, one overflowing into another.

Tho research station is centrally situated on this plateau at

4,500 feet above sc? level at 283121 south latitude and 24 4' oast

longitudee../19
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longitude.

given in Table III.

“ABLE III.
RAINFALL - (ML. /JE 17SRATURE ( t ) AT KOOPLANJFONaFIN ; 10/1  rfl
Months. .
:Jul: Aug: Sepi 0ct:1TOY; Pec; Jan:Feb;Ifars Anr.Mnv.
Rainfall:
Lowest.
0 0 0 0 0 0 8 6 3] 0 0 0
Hean.
6 8 15 4 20 46 61 66 8% 41 15 1?
Highent. 26 116 52 87 66 123 214 158 235 148 56 124
Tonpcraturei
Abs. maxinum.
<5 29 32 .5 36 38 38 35 35 32 28 25
Mean uaxiaua. 17 20 24 27 29 30 31 29 27 24 21 17
Mean nininura. -1 2 5 9 12 14 15 15 13 9 4 1
Abs. nininun. -10-8 -5-3 2 6 2 5 4 -3 -6 -9

Temperatures arc given as road in a standard Stevens ,, (.reen.

For the period 1941 to 1958 the annual infall varied between

151 and 588 m.m., averaging 370 a.m. per year. Eborsohn (1959), in

an analysis of rainfall recorded at the research station, showed
that 77 per cent of the r-in occurred from Docor:.her to April, eight
per cent from may to July end 15 per cent from August to November.
J/itfc wide fluctuations in day and night temperatures tho cli—
n. to is typically continental, and five months only, coinciding with
the rainy season, is f “st free. '"Days range froc 'Mild' in wintor

to 'Warm’ in spring and autumn to 'Hot' in summer. Nights range

from b.ild' in summer to 'Cool' in spring and autumn to 'Cold' in

winter"(Eborsohn, 1956).
Koppon, as quoted by Schulze (1947), in basing his classifica-
tion on temperature and rainfall averages, includes Griqualond West

in his B Sh w' region, signifying arid-stoppe, hot and dry, and with

the dry season in winter. Thomthwaite, also quoted by Schulze



(loc» cit, ) br.aing his classification upcn tho precipitation,evapo-
ration and toaporaturo efficiency indices, delicita the area as

D B'd, i.e. soni-arid, neso-therr.;al .and moisture deficient in all
seasons.

Bannerji (1952) describes sr.v'innah as having a "pronounced pe-
riod of drought for more than six months aftor tho rainy season in
sunnor, plus high temporaturos and high evaporation", while ockimpor
(1903) refers to savannah as '"xerophilous grassland containing iso-
lated trees." Phillips (1956) regards tho climate as sub-desert,
"the hazards of which exist in the uncertain length of the dry season
(7-10 months) and in tho actual break, intensity, sequence and propor-

tionate distribution of the rains."

Soils: The coils are classified by Van der Mervo (19/]1) as Kalahari
Desert soils belonging to tho Kalahari Sand on Limestone Sub-Group.
Ho says: "They are of windblown origin, tho Kalahari Sand being the
source of the soil material. This aeolian material wrss deposited
on the geological strata. V/ell developed normal soils consist of a
light brown to reddish brown to brick red sand, fairly evongrninud,
coherent friable, well fixed by roots of vegetation, deficient in
humus and varying in thickness from a few inches to about ei$it foot
with little or no chango in textur® and Structure and in many instan-
ces in colour."

"Underlying the sandy horizon of the well developed soil, with
a sharp transition, is found a dirty white to white limestone layer
which varies considerably in texture."

"When exposed on the surface or concealed by a thin layer of
sand, the surface layer of this '"B" horizon consists of boulajr
limestone, extremely hard, breaking up into big blocks or boulders.
This layer is always well * A A rough which certain vegetation
(Vaolbush) manages to send its roots, probably down to tho w..tor
table."

"Tho thickness of boulder limestone varies xrom 12 to 24 , tin

dorlain by a softer layer consisting of nodular powder. C.C *



mixed, which ranges in thickness from 12" to many f. ut, passing gra-
dually into a mechanically disintegrated rock mixed with limestone."
He makes tho deduction that the underlying geological formation does
not contribute any soil material na such to build up the profile,

except the line which is dissolved by tho soil noisturo. The lime-
stone horizon is formed by the evaporation of water charged with the
dissolved CaCO”, rising to the surface by capillary action. He al-
so contends that tho limestone layer is built up in the superficial

sand deposit, from below.

Vegetation: Shantz and Liarbut (1923) consider the Ghaap plateau as
part of tho Acacia Tall-Grass Savannah formation. Adamson (1938)
classified tho vegetation as savannah, with troos or bushes, usually
daciduous, scattered in a grass undergrowth. Hobbs (1938) regarded
tho area as '"tho utmost nesting point of kainhrvri grass, xorophytie
bushveld and Karoo,"

Acocks (1953) calls tho variation of the Vryburg Shrub Rishvcld
occurring at the research station, "dense T:\rchonanthus bushveld, com-
posed of shrubs and sometimes small trees in a mixed grnsawld.*,.
On thelow dykos of more crumbly tufa than the generally slobby tufa
of theflats and <t the edges of the numerous and remarkably large
and small pans and shallow drainage channels, 'lhcmedc has persisted
butter than elsewhere This form of tho Vryburg Shrub Bushveld
is thesweetest, such grasses as Di/*itrria. Chryscpogon and Bustnohjrs
finding f. safe refuge in tho crevices between the slabs of tufa.

On tho other hand, Gcigeria passorinoidos syn. \fricanc is her® uO»t
abundant, a stunted form which is reputed to bo the most dangerous
to sheep. Hero and there ono gets the impression that the turfy
soil may once have formed r continciS cover over tho tufa, but +¢
so, it has disappeared with surprising completeness."

I\vo main sub-typos of veld are recognized as composing ir.rcho—
nanthus bushveld, namely Limevold nd Dolonitovcld.

(1) Limevold:

The shrub on this type consists cf bushes throe to ten foot
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in height, singly or in clumps, hr inching freely frora the ground
surfr.ee -nd seldom with n clean trunk except in the case of Oloa
c.fricana. The dominant shrubs are Tarchonanthus minor, Tcrchcnan-
thus camphoratua var. litakunensis, Rus 1:ncoa and Premia ccna.
Associated with those are Suclec cvot*, Zisiphus mucronata, an occa-
sional Rhus pyroidoa, Maytenus cymosus, Ehrelir. rlgida, Royona hir-
suta and Rhus ciliata. Vho shrubs have a typical pepporeom appear-
ance and the canopy cover afforded varies botwoen fiftoon end forty
per cent.

The grasses on linovcld arc characteristically tufted with a
purplish to reddish tin go when matured. Themeda trirndrn, Chryoopo-
gon aontPJiua, Cyabopogon plurinodis, Fingerhuthia afrlcanr., Sporo-
bolus fimbriatus and Euatachy3 paspaloidcs are the principal peren-
nial spocies.

Karrrid suffrutices aro represented by iutora atropurpur”q,
noch.ua divaricatun, Indigofera patens, Blepharis mnrginatus, Barlo-
ria bechuancnais, Aster uuricatus, Pterothrix spinescons, Koliohry-
sum lucilloidua, Nerar.x mlcrophyllt, Solana: nigricans and hyportolia
verrucosa.

Steadily gaining ground, and at times poiaxioue to stock, a.o
Geigeria africona, Chrysocoma tonuifolla, Omithoglossuci g] aucum and
Dipcadi spp.

Mmeorous sandy dupraasions or "punnetjics" occur scattered
throu”iout the linovcld. Shrubs are seldom prosont in these, but
Panicum col oraturn, Sporobolus fimbriatus and themeda triandra are
common in thorn.

Trampling by stock has the effect that ths ponacnont c”nsti
tuonts give way to 3r- yrostis lelmianniana. 47Z*5.
tida curvata, Enneapc.yon brachyj iac .yus and TjhgiW* L¢ o f , L ¢
goria africana soldon occurs in theso trampled aro.3 in t'e P

tjieB", contrasted with tramplod areas elsewhere, where

infests readily.

(ii) Dolcmitevold.

The shrubs on this void type aro larger, up to fifteen
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TABLE 1V.
?LANT SUCCESSION IN TARCHQUAITTHUB BUaHVBLD AT KOOPMAVSPOWIy.-mr.
LIU:VELD. DOLOHTEVELD.
CLIITIAX SHRUBS.
Plea africans.

Tarchonanthua eaicphoratua var. litakunensls.
Tarchonnnthua minor. Acacia melllfera var. detinens.
Grewia oana. Rhus lenoea.

Rhus pyroid.es.
Royena hirsuta.

Rhus ciliata.

CLIMAX  GRASSES.
Axistlda vestlta# Sporobolue acinlfollus.
Cymbopogon piarinodis. Heteropogon contortus.
Themeda triandra,

Chrysopogon aontanus.

oporobolus fimbriatus. Digitaria eriantba.
Fingerhuthia africana. Cenchrus oiliaris.
Eustachus paspaloides Enneapogon scopariua.

3UB-CLIMAX SPECIBS.
Erf.grostie lehmanniana.

Tragus koelerioldea. Era.grostls denudata.

Bragroatis obtuaa. Pogonarthria aquarroaa.

PIONEER SPECIES.
Aristida curvata.
Oropetium capense.
Enneapogon bracbystachyus.
Tragus raceaosug.

Aster auricatus.

Chrysocoma tonuifolia.

Qeigoria africana.



Xn a vegetation eu, .y undertaken .oeerdlng to the ,b..1-p 0lnt
retted of Tidnarah and Savenga (1955) of veld In good condition and

of badly damaged veld, the following oompoaltlcn in teme of W

area cover was found.

TAELS V .../26
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manage dq. ! [lISPmna

~s ¢ 2stu lehmannl.,*. 3.80
capons*, ' ¢ LIS 7.20 3.67
. L.50 . 095 9 :
Chiyaopo”on oontttnug. 133 2.0¢ 2.20
A bOP/T?n i)lurinOrii” 0.87 : 0.10 1.63 0.27
A m 0aP°ffeJ1 brachystnnhy,,, 0.63 L0Is 1 37 0.03
~,gitaria erianthn. 0.87 0.90 t »
A .med4a triandra. 0.80 £ 010 I 123« 0.69
Ajfperua esculentua. ) ) S1.00 1 03
0.45 )
“orobolus fimbriatug. 1 0.45 1 I
0.37
AG «rla africana. 0.20 1 ¢.13
—ristidg curvata. 3;; 0.03 0.03
: o e : t 0.30 '
A .
mjr*-chiaria orufiforoj£, 030 0.20 0.44
~ P eoh” dj*aricatuo.
€0 jharicatuo 0.27
1 £aguj k”olarioides. I
0.13
. t
< dde" jfl letng. 0.03 ¢
jflcompletng 0.lo )
J— 1 %
£U3paloid*g. , 0.07 . .
Sragrostis echinoobloidea.. 0.07 . 1
—ntz” AphaerocnphnT - , : t
: . .03 0.05
Ariatlda veatita. ‘
0.03
boohuanenaig. , t 0.17 1
0.07
Chiyaococa tenuifm ,.. . 0.03 i t
A3ter auricatug. ) o0a2s 0.0?7 1 0.03
0.03 : )
—ragUa jracemosus. . . 0.40
. 0.02 1
JndigoTara patens.
t 0.3
_Lalafrida _den£ifiora. . l
Cpmmelina africana. 0.03 - t -
A"eaPQffon acoparina. 0.05
Hfiteropoffon contort,i*. t 0.33 1 0.10
-ghua ciliata. I 030 . 0.43
Ariatida unipluaiin_ r - . 0.03
Aj-toman thara repans. 0.13 .
Panicum $ol oratum, 0.10 -
gypcerteltn verrucoeum. 0.07
Total percentage cover 1560 0.07 -
’ 25.70 8.08

4 aurveyec

:ay 195= for the new research programme



27.
In a survey done according to the modified line-interoept
method described by Eberaohn (1961), on good and poor veld, shrubs

wore found to have the following percentage canopy cover.

TABLE VI.
PERCENTAGE CAII0PY COVER OF UPPBR-STOREY VEGETATION oOn

LIME AND DOLOMITEVELD AT KOOPMANGFOETEER

i Limeveld. t Dolomiteveld.
Species. t Good * Poor W i Good Poor *
Tarchcnanthua minor. s 17.10 1.35 3.15 2.05
T.campboratus var litaku- 0.85 2.65 7.70 3.00
nensis * i
1

Rhus ciliata. 1.30 6.70 5.75 4.55
Grewia cana. 2.10 1.53 2.85 1.80
Olea africana. 1.20 - 2.40 0.20

Rhus lancea. - - 0.60 -
Royena pallens. 0.20 - 0.15 0.45
Buclea ovata. - 0.20 0.10 0.45
Asparagus africanum. - 0.05 0.30 0.10
Zizyphus mucronata. - 0.45 — 2.70
Rhus pyroides. - — u 0,35
Lebeckia macrantha. - - — 0,65

Rhus drogo&na. 2.70 - - -
Royena hirsuta. — 0.50 - —

Ehretia rigida. 0.60 - -

Mayterms cymosus. 0.25 0.40 — -
Total canopy cover (%) 26.30 13,85 23.00 16.30

(j), (k), (m) and (p): Respectively camps 20, 43, 1 and 2 surveyed

in May 1958 for the new research programme.

The good limeveld in this example had a Geigeria count of 19
per 300 randomly distributed squares of 200 cm' each, while in the

poor limeveld the count was 139 per 300 squares.

In.../28



In an Invaatigatlm or, the nutritive value of South African
void, IXi Volt, Low and lialan (1940a) found herhag, specie, ClLeed
Illveotook in Griqualand Kot to have a phoaphorove percentage
raiying totween 0.11 and O.14 In eunmer and hole, 0.0, 1,, wint. r(
while the protein Percentage varied between 7.0 and ,.0 in aunaor
and betwoen 5.0 and 7-0 in winter.
In Table VII, extracted from a table given ty Du Toit, Ihlan,
van der Her., and Louw (1940b), the monthly availability of phoe-’
phatea for cattle and sheep on veld of the Ohaap plateau (Degion 7)

are given.

TABLE VII.

PSRCEIITAGE PHOSPHATES PASTURES OP REGION 7. AW tut

LY,.filTAKE OF STOCK : CATTLE + 16 LB.
+ LB. DRY PASTURE PER DAY.

DRY PAdTim* AND

Months.
iJaniPohiMar Apr: Lay: Jun: Jul: Aug: Sep:0ct:Nov: Dec
Grammes PgC*. obtained ! v !

hy etears in grazing.:22 25 ;20 19 .14 12 10 9:9 :14 i"4 19
[ | : 19 !

Grammes obtained : t

by sheep in grazing. :2.3 2.6:2.1:2.0:1.7 1.5 1.1:0.9:1.0:1.5;1.5:2.

Daily minimum requirement of a 1,000 Ib. growing steer is 23 grammes

and that of a 60 lb. growing sheep is 2.5 grammes.
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Animal production from the various largo to small stock ratios
did not diffor much, oxcopt that thorc is a tendency for per capita
gains to be inversely proportional to the number of cattle and shoen
in the ratio#

~ixod stocking rates in the drier areas, where the annual rain-
fall may vary between two-hundred and six-hundred millimeters and
whore the principal limiting factor in herbage production is moisture,
a»a impractical and fail to make optimal use of herbage# Recurrent
over-use and under-use results in that in summer the void is being
undcrgrazed whilst in win er overgrazing takes place.

The same criticism applies to fixed-ro4ation, year-long grazing
systems. The overruling importance in the amount and erratic dis-
tribution of the rainfall, where rains may commence as eany as Au-
gust or as lato as I4arch, invalidates all fixed-rotational grazing
systems.

A similar criticism may be urged against fixed-ratio, large to
small stock numbers. In years of below normal rainfall, herbage is
short in stature, low in quantity but excellent in quality and sheep
thrive. On the othor hand, years of abundant rains resulted in tall
growth and herbage high in bulk but poorer in quality, and cattle did

ttor. Fixed ratios of cattle to sheep take no cocr.iaanoe of these

anomena; either cattle or ahoep will suffer depending upon the par-
k ar ratio in use and the amount and distribution and time cf the
comm . cement of the rains.

Shrubs wore browsed mainly in la,te-winter and spring, “ho most
critical time of the year for both livestock and grasses, but a*ly
when little or no other herbage waS available.

The practical benefits of a grazing rate in harmony with her-
bage production is that both vegetation and livestock ara in balance
and no undue stresses "f® thrown on uitiivr# The condition here is the
one suggested by Campbell (1952), namely, of "securing maximum live-
stock gains during the relatively short pasture season."

Among others, the practical benefits of camps are less selective

grazing.../31*



grazing hocause of greater stock concentration, allowance for planta
to attain sufficient loaf area for essential metabolic processes, tho
prevention of ever widening bare areas arising round watering points,

stock
the provision of spring grazing reserves and the facilitation of'ma-
nagement. Until more is known about the growth-rhythm of tho prin-
cipal species which constitute tho animals’ diet, a system of rota-
tionally grazing two camps, should uoot tho requirement* of both vo-
get'.ti TS and lives took,

A practical way in which to make the most of increased herbage
growth during season; of abundance is to stock heavier. Also to
arrange the breeding season of cows in such a way that the time du-
ring which their demands arc heaviest should coincide with the six
to seven-month period of summer growth of herbage. In addition,
surplus stock, which otherwise would have boon sold already, could bo
held back for seme time. Conversely, during dry seasons, ligh+or
stocking, with the earlier dignooal of marketable and surplus live-
stock, appears to bo tho boat way to counteract the disastrous ef-
fects of droughts and horbago deficiency in spring.

The practical value of these experiments lies in the fact that

they have disproved somepopular ideas which at one time or other
wore doomed advisable. Also that tho farm plan must be more flexi-
ble to cope with variable rainfall. The;- only will farming be in

complete harmony with tho environment.

The data are also interpreted to furnish evidence that Geig-riv
poiooning cf livestock appears to be not so much a result of the
amount of Oelgorla plants present on the vvld, but rather of the
amount of other herbage in relation to Gclgeria.

Tho work suggests exploring the possibility oi stocking the veld
to tho level of herbage production in good years and of tiding stock
over years of scarcity on supplementary fodder as suggested b\
Crompton (1952),

The high degree of tolerance to grazing oxhihit.d b> number

climax grasses and ‘he foot that tho ubiquitioua Sra”ostis lohmon-



nlana is highly favoured hy stock, suggest that this veld has all
tho ingredients needed for sustained production* It is essential
that a thorough knowledge be acquired of the way in which tho compo-
nent parts of the void should be manipulated to attain maximum, sus-
tained livestock production, commensurate with conservation and im-

provement of soil and vegetation.
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G. Definition

Sergo
Bitturtoa
Brrund”iioktc
Fontelne
Kal’cveld

Kraal(el)

L.amgiolcte

((Khtrap

Pannotjioa

Randjiovoid
Veld.
VemeorBoa

Verucersiokte

of Afrikr. na words uaod in tho toxt.

jlountaina.

Chryaocnma tcnuifoila.

Scab.

Springa. "
Natural pr3lu.rag0 'H limestone surface rock.

Lo bring si*ck together in a snail enclosure,
usually of atone, from where they will not atray
and v.'here they are reasonably safe from predatory
animals.

Botulism.

Tho deliberate overgrazing of natural tall-
grass pasture to make it more acceptable to
sheep.

Circular or almost circular saucer-shaped de-
press! Tis in the ground, from a few yards to a
mile or more across. °nly Q fev:- foet in d-fth#
Natural pastvj-ge of hills,

Natural pasturage.

Tho poisonous plant C-jigoria nfricann.

Livestock poisoning caused by Gecigerio *frioona.



EXPERDZZHTAI PROCSDUIIE,

A, Experimental /jiimals*

Eighteen-months old grade Afrikaner steers and twelve-month*
old Persian wethers were acquired to evaluate the different grazing
experiments. Prom the outset and whenever fresh animals were in-
troduced at the beginning of seasons, animals wore allocated at ran-
dom to the different experiments. In the case of an animal dying
on the experiments, it was replaced by another as similar in livo-
woight, age and typo as was possible. ''ethers remained on the expe-
riments for a period of two years, after which they wore removed,
sold and replaced by fresh year-old wethers. Except at the termina-
tion of the experiments, steers remained on the experiments “or three
years, after which they were si ughtorod.

Michoils (1952) is against the use of older steers in experi-
ments, because ho maintains that evaluation is not possible with
this class of st-er, in that, "from the yearling stage onwards, the
requirement for highly nutritious, protein rich fodder progressively
declines as the rate of growth diminishes." Concerning the finishing
of stoors off the veld, ho states, "If the natural grassland as it
dries off, forms reasonably good and not too librouo standing hay,
some fattening can be carried out, though the proportion of animals
brought to prime condition for slaughter is likely tc bo ..mall*

As will bo seen from the experiments to be described, the rate of
grazing comprised an important factor in tne attainment o- prime con
diti on*

The removal of steors and sheep from experiments at times of
food scarcity to prevent undue loss of weight or ou right loss by
death presented difficulties. The method followed was to romove
stock when they dropped 20 per cent below their peak liwwoig
any season. 3tock removal caused the livecwolght maintained for

that particular season to bo lower, owing to there being fewer



grazing days, while the total digestible nutrients obtained frore

maintenance was also lower. In fact, losses wore lower

than what they actually would have beon, had tho stock remained on

tho expcnmonts. In spite of so.mingly timely removal, ¢ s»

deaths on the experiments, due to poverty could not be entirely

avoided.
Weighing of experimental animals conformed to the reccxnmorda-
tions of tho /juoiican Joint Committee of Pasture and Range Research

Techniques (Anonymous, 1952), and consisted of weighing animals

just after daylight on each weighday after a 24-hour period of gra-

zing and water starvation. Whiteman et al (1954) consider the

with-holding of stock from water and grazing for 24 hours prior to

weighing to increase experimental efficiency. In these experiments,

fourteen-day weighing intervals in the. case of steers and 26-day in-

tervals in tho case of wethers, wcro adopted.

Single livowoight recordings on steers and group liveweight

recordings on v,others wore carried out on a "Fairbanks" cantilever

weighbridge. “.eights were recorded to the nearest five pounds.
Caro was exorcised to adhere to fixed times and methods of stock
collection in the field, and in weighing procedure. To facilitate
identification of individuals and tho progressive recording of live—
Veights, all slours wore car—tagged.

Lush ot al (1928) found throe—day consecutive weighing to eli-
minate 42 per cent of the error contained in a one—day weight.
Pattorgor (1947), working with both range—grazed and food-1lot bul-
locks and comparing tho average weight of three consecutive days
with a single livowoight, considered that three—day weights were not
R yr.iond (1950

justified unless the variation of gains was small.
found animal production adequate for detecting large differences
when comparing pastures.

LcCullity (1957/ supported group livo-weight recording in that

"the extra preciseness of individual weights would not warrant the

additional discomfort or work for the staff." Xoch et al (1958

preferred.../38



preferred shrunk weights to fill weights, for shrunk weights were

influenced less hy fluctuations in fill and wore considered to ho

a more accurate measure of -weights and- g-\ins. Hcervey (1958) held

that, '"the host evaluation of the range improvement measures is the

amount of hoof produced per acre rather than the average weight
gain of the various steer lots*"

3took management measures included immunization against "lam-
sioktc", quarter evil, anthrax, blue tongue and pulpy kidney; regu-
lar honddrcssing against external parasites was practised; phos-
phatic supplementation in the form of bonaoeal at the rate of 23
grommos phosphorous pentoxide per gtoor and 2*5 gramimes per wether
was supplied; _od lib availability of stock salt; dehorning of all
steers; fresh drinking water daily; and all sheep were regularly
drenched againr v.-1 parasites*®

The react. animals in different experiments was measured
by moans of livoweight changes, yield of total digestible nutrients

(T,D.N*), doaths, area of the growth curve, slau”“tor details and

in the case of steers, rotum per morgen and rate of interest on

capital invested*® Animal reaction to different grazing intensities,
grazing systems and largo to small stock ratios wore regarded as

*'he most important criteria of the suitability of +ho different ex-

periments in providing for stock all the year round,

(i) Llvewoight gain in sommeri Stock gained weight rapidly after
the first rains in spring or summer. '.'eights reached a peak
six months later after which they either remained constant,
or declined until the onset of the n>-xt rainy season when
they increased onoo more*

(ii) Livcwoight loss in spring; After animals reached peak condi-
tion they lost weight to a greater or lesser degree until the
first summer rains occurred, after which they picked up condi
tion again*

(iii) Llvowoiqht gain at the end of every soasont This constituted

the net gain between the commencement and conclusion of every



(iv) Liveweight maintained per morgen; This vms calculated ac-
cording to the formula given by Nevens (1945), as follows:
Avorr.”o weight ovor season x Length of season in days
Number of morgon por steer or per sheep.

(v) Yield of Total Digestible Nutrients (1.P .10 : This was mea-
sured by means of livewoight maintenance, gains and losses in
livewcight.

For cattle:

Maintenance = Livewoight maintained per morgen X
1000
Gains » Total seasonal grin per steer X 3 53
Number of morgen per steer
Losses m Total seasonal loss per steer x 9.73
Number of morgen per steer.
For sheep:

Maintenance = Livowoight maintained per morgen *

100
Gains - Total seasonal gain per sheep x 3
Number of morgen per sheop
Losses = Tot"l seasonal loss per sheep x 2%73

Number of morgen per sheep

In Aanexurc 1 a detailed exposition is given of the sources of
the formulae used to arrive at the yield of total digestiblenu-
trients obtained#

Armsby (1917) concedes to the use of livewcight as a measure of
the aggregate effect of a ration, depending upon the object in view.
"If it bo one undertaken to answer a commercial question, '-ho in-
crease in liveweight during a considerable period, if determined
with the necessary precautions, may be entirely adequate s a tiea
sure of the results obtained." Hancock (1952) also suppOlts the
measurement of xho output of animal products in order t: comp-.-v va
rious kinds of pastures and pasture management systems.

rmekamp (1952) used starch units to estimate yield of pastures,

w hile. .«/40



40 .
while Bckor et al (1955) prefer tho use of starch equivalents (Q.E.)
which !:ilford (i960) rejects when applied to subtropical grasses, in
that S.E. is based on temperate feeding standards. Be suggests in
tho place thereof that the most suitable criteria for expressing the
nutritional values of subtropical grasses are digestible crude pro-
tein, nitrogen balance, dry mattor intake and dry matter digestibi-
lity, However Ivins, quoted by Castle (1955), holds that evalua-
ting a pasture in terms of T.D.N. does not give a reflection of the
value of a pasture, but rather of the production of a particular
herd, on a particular pasture under specific management.

However, since such closely matched herds and flocks wore used
and void was similar when the experiments to be describe* were star-
ted, T.D.N. was used as one of the criteria for comparison.

Biasor and Hamraos (1956) sound a warning in the. j*or so, use of ani-
mal gains as criteria of pasture production in that "the rate of
gain per animal, when pastured, is much more influenced by winter
gain and condition of animals when grazing starts than by animal
age." In the experiments to be described, animal group weights
wore identical or nearly sc, for each experiment at the commonco-
ncnt of seasons, and winter gain and condition of animals wore there-
fore disregarded as factors introducing variation*®
(vi) Calculation of the area below the grn,;th-curvo of experimen-
tal animals: Bavengc (1961) suggested the use of the rule
of Simpson for calculating the area below tho growth-curve of
each animal. This area is then used as a single measure-
ment of the reaction of the animal to a particular treatment.
Seeing that Uvowcights wore taken at 14-dny intervals in the
ease of sto.rs ;nd 26-day intervals in the case of sheep, the
requirement that readings should be equi—distant in -ime,
met. In the case of steers, individual liveweights wore
available, while in the case of sheep, the mean 1ive weight
of groups wore used for area calcula ion.

(vii) 3l.auA tor particulars: From 1950 onwards, the oldest steer

from.../41



from each oxporimunt v/aa raraoved at the end of each season,
slaughtered, xrarin carcase graded and weighed to the nearest
pound. In addition the wot hide weight was taken to the
nearest pound* O ffal was compensated for on a caroaao-
woight basis. Prices obtained wore the controlled floor
prices for each grade and no auction prices, which might
have been influenced by supply and demand, were used. For
comparative purposes, the different grades obtained were cre-
dited with the following points:-

Super - 11; Prime - 9} Grade I —7| Grade II - 5}

Grade III —3 and Grade IV - 1%

The final slaughtering at the termination of the experi-
ments in 1957 comprised all the steers from the different
experiments, although some of them had then been loss
throe years in the experiments.

In arriving at the net return realised f- experiments
in which steers wore grazed, the purchase prii of an eigit-
e.n-months old steer was taken at B24 per head and licks and
inoculations were estimated to have cost R2 per steer per
year. Net profit per morgen per year was obtained by sub-
tracting stock expenditure from the gross return realized by
steers during the period the experiment was in existence;
this figure was divided by the area of t-.j experiment, and
m ultiplied by the number of years over which the experiment
ran.

Rate of interest on capital invested v.as obtained by di
vidirig the difference between gross return and stock expendi-
ture during the period by total capital investment, and ox
pressing the answer as a percentage. Fer comparative pur-
poses it is maintained that no veld deterioration '"took plac

and that, as § result, land capital remained intact.



3. Grazing aystemai
Bxporimmtai animals wore grr.zod according to sov.n different
systems of grazing. These are given '"below.
3Y3T3H I.
Four-densor.al, Three-Camp, One-Herd 3ystom.
11 First Year :« Second Year it- Third Year sj

. » ! mmm — —i
Camp No. :tSp *Su lAu :V?% i:Sp :3u :Au :Wi :>Sp iSu tAu ;W

i. ss o Yy o XINIIIIINTTINTTTTY o =1/111111,,
ti i i » » i n J U.
1i
2. i/l G*/111111?» G :/]]/
H i ; » : .
it t
so ML o GJT 3 AT o JITF =9/]]]
2 2% 5 i 0 j 1

3p = Spring} 3u = Summer! Au = Autumn! 'Vi = "Tintor; G = Graze

in camp and season indicated! /// = Hast cnmp in season indicated.

SYSTEM 11.
Three-Seasonal, 3plit-3u,.imor, tlreo-Caup, One-Herd System.

si First Year. . tSecend Year, :$ Third Year, tt
s; %% —_—
Crjun Ho. is Sp-s kfl-.7fic-:« Sp-s Ms-:Win-:: Sp-s lis-tWin-: *
ss Lis : Au :ter 3;: Ms : Au s+cr ss Ms : Au :ter ij.

1. X/ 0o/ Gy G ol

S: » 8 B e e LI
Yoo A/ /NIITLENIrNrrrrrr o= t= 00 e 0
°; . Li i 1 U
S:

3. :/// 5 o U/ o Y/ = 0

3p—VYs = Spring to midsummer! Ms-Au = Midsummer and ..utumn!

G = Graze in camp in season indicated! [IIl - ca"T ir 3vi'a

indicated.



Throo-oor-aonal, SplitMYintor, Throti-Canp, One-Rord Syjton.

t: First Y.ar m Second Yj?r :: 1'hird Year st

Camp Ho. ::Sum-: Au-jW(2)::3um-j Au-;V,(2): iSuia-: Au-$Y(2): i
tmor.:W (1);dp. tismjr.\7(Di3p. i

1. ///////////' (m 11///A 0 ////—1 0 '///////////

ti

S //////////////////// G ,,//// 0 ////3,‘

st

t
3. IV o crriie, 0 cairriiiiriiiiiiiiiig, G l

i : : i. i

Au-W(l) = Autumn -and early winter; './(2)-3p « Late winter and
spring; G m Graze in camp and soason indicated; //// - Rest

camp in season indicated.

avyd' 2L IV
Kiis is uncontrolled grazing, whore thv whole area available
to the stock is used continuously, with no rest comps or restric-
tions to their movement. Stock have access to <ho whole area all

the time, and no concentration of stock is over practised.

SYS'IBk V.

Two-Scasonal, Five-Camp, Iwo-Hcerd System.

si Pi:[mst :i second :i Third it Fourth it Fifth 11
i: Yoir. : Year. ?i  Year. :: Year. i Year. :i
i: Ms 4w ti Mo i W 11 Msi Mvit Vs t Mw1ll Ms i Tw s*
Camp No. 11 to to it to i to it to t to :t to t to it to t to 11
s My Msi i tMs :t BWi Ms 5: Mwt Ms ji tMs 11

11
] * 11GA ///771171111'G-A 1://11YG-B i//////1/]:1G-B i////!!
e : is : o t. : S
2. Sy G-B ::///111111: sG-B s////ttG-A ://////]]]]l* G-A it

3. ”,H X aa T Eea L G XTTITTTTTTX

4, mmni o-A X////.G-B X////1111/Xo-B 1/I/IXG-A i/////1
5. /1], i GE N/ a-t V1T 0-4 S />2-% 0

I¥a to /v » midsummer to midwinter; i/ to Its = Midwinter to mid-
summer; G-A » Graze with"A" herd in camp and soanon indicated;
GB a Graze with "B" herd in camp 'nd season indicated; //// =

Rust camp in season indicated.



Fivo-3oaa<nal, Five-Canp, Iwo-Hcrd dystca.

iU Z L : w 2 o

Camp No. s SSSEIiLsWsWs :S: EsLsWiV’t : SSEiL?W, Wi J8:E:L:W:W: tSsEiLiWtWi ¢
22Ji:°:4Wii.Y2ssp:S;3:1s 2: spsSsSsl: 2: :p.StSrlt 2s tc:SiS-1¢2i

L. ssSi//lll1,Cs«///1/,CS:il//l/tels!////icisi///ilels-V////A 1
8 1 8 a8 ssi: S : TS

2. stC :3i/////{tS:///1/:C: s/////:C:Ss:///sC:S:////iC!s|///j ¢
- —_— Li—1- 1 s SSI* S!S is: t>

3. [11:C S :/1/: :CsSs/ /111, 33s//1//:Cz:s//1]/:C3il///IC'S"Y//

4. sJIA cial/Z /A cisi/y/Y ds!/////Y W /////Veii/Z/Z/1lcTs! 1
i S Ss s i: si ;1 st s N ,
oo 2 o o 222 f* 2 ¢ e .
! o 1. e 2e £i*

3p = Spring; ES - Sr.rly Suwacr; LS = Late Sumer >W - First
half of Winter; V2 = Second half of Winter; C = Graze with cattle
in camp and season indicated; 3 = Graze with shoop in caap and

season indicated; /// = Rost camp in season indicated.

JYSiEIl VII.
Threc-Se'.sanal, Five—Caup, Itvo-Herd System.

! First Second j Third '' Faurth Fifth 81
. IiJfVV.r. >l Yer. ; mr. Year, 88 YLar. 88
Canip Yo. ::E3;LS:Wi:: ES L3. i;»YS;L31.": :S31LS:" i »E3;LS>,71::
$1 : : : HEE :
1. »*//:£ 4 :://11/: A /) # B ://:M ://.B 49
i: ! I:: I : 3

2. LA //iS B://:5,-/11.3 % :,//:£ 5, ://///:#

; m8 = H @ :: A

B ot * ! Do -
2. W:://.£ ul:s/////iul As//:™ 3 $/:w
:: m .-is: ! :> tE_ o tf A

4* MW AJl:w 3 e /B N n//[FA A
---------------- Li Le. : A

CF 5 : s s i > 5 S

: is i :
5. MS «//,2? ,«//,» dm//.A ",/ ///],*%3 A .

w -a ca o [
ES « Early Sumner; LS = Late Sumacr; \7i * '/inter; A « Graze

"A" herd in cuap and avason indie .tod; B - Graze "B" herd in
car:.p ar.d ao son indicated; /// = Rest camp in season indicated;

JA.1 five camps are available in winter.



In tho event of c*jnpi being unable to support their stock
during any scadon, animals were turned back to the ccuaps froD
whence they came. If thcao ctuapa alco beeone .grazed out, nniaals
viero ro#oved fro:, tho oxperiucnts when they had dropped 20 per
cent of their peak liveweight. Animals wer_ returned to their
canips as soon as gr zing becane available again, usually after

rains.

C. Vegetational Techniques.

Tho effect of animals upon vegetation was measured by means
of vegotation changes occurring under tho different experiments#
Two methods of estimating species frequency wore usod. The ear-
lier ono used was according to a modified method of Raunkiaer as
quoted by Murray (1946)#

A threv-feot diameter metal circle was ropoatodly placed on
tho ground and tho number of plants and thoir species occurring
within the circle, was listed. The method samples the frequency
of tho various species and nci tho cover afforded by the vegeta-
tion. This method .-as usod up w0 1947 and for re-analysia in
1953.

Quadrats wore located a* predetermined positions, with end
queda*”ts 50 yards from the side fences, while middle quadrats were
in the centre of camps. he exact positions of quadrats were
narked with a stake driven irto, and almost flush with tho ground,
thereby rendering th» quadrats permanent. These quadrats wore
ro-analysed in March 1953 at the conclusion of the first set of

experiments.

Fig. I shows the predetermined positions at which quad.' .ts



positions of guadrnts in rolr.tlon to the side fences of conns.

I t 1 s
: i . % i
| 3 4 ; 8 -9 ; 13 *14 ¢
! *2 i a : *12 1
1 t

iy w5 %6 10§ *11 *15

I

7110 aocond uuthod, used frou 1950 onwards, iv siailr.r to that
doscrihtd hy Von Broenbeon (195%), oxcopt for tho fact that the
centre chain only was used, and recording sites were between $0 and
100 yards away fron tho side fences. The centre chain was situated
botwoon two poinanont raarkc-rg, one always up against a shrub and a
tag was placed on the nearest fence to facilitate relocation ., tho
site.

Tho method of recording tho species present was as follows:
Five metal rings of two f-ot diameter wore placed in fixed positions
along the contro chain* Each ring was divided into four quadrants
by moans of a metal cross which was placed on the ring* -ho spe-
cies occurring in each ring wore listed together with tho number of
quadrants in which they occurred. This gave a frequency number
of 0-4 for oack ring, a total of 0-20 for each chain, or on aggre-
gate of O-00 for each camp* throe chains being placed in 6Vor, c~np

Fig. II shows the predetermined positions at which chains of
quadrats were placed.

FIG. 1II*

Positions of chains in relation to +hc side fences of camps.

2 ##g#»
»H*H*

’5%%5C-100iyds. from side fences.
1

Regarding* A



Rog-.rding the estimates of plant frequency, throe aspects
must he homo in mind. Firstly, the counts were only undcrtrken
in the thi.d season after commencing the oxporic"n s. Ihis moans
that considerable vegetation changes could have taken place before
the initial estimates were made. In the second place, tho methods
of survey aid not includo an estimate of shrub frequency. The
shrubs which are mentioned In the plant frequency tables were isola-

ted seedlings and are no reflection of the number of shrubs invol-

ved. In addition, estimates of dolgorla frequency wore not under-
taken annually. Afterwards it transpired that it is a necessity
because of vviue variation in populations *rom year to year.

This fluctuation invalidates conclusions drawn from initial and ter-
minal counts only#

In order to investigate animal preferences, veld utilization
during different seasons :Jid plant/soil interrelationships on tho
veld under the conditions imposed by tho different egepejiuents, cri-
tical observations of these phenomena were medo in summer, autumn
and spring each year. To accomplish this, all camps were traversed
on foot along the diagonals, following al"ornate diagonals in sue
cssswe years. All observations wore recorded on field sheets and

later indexed.

D. doll sampling and analysis:

Soil samples wore collected free all grazing experiments
their conclusion. Ten sites per experiment were systematically
chosen. At each site a spade-“~lock sample, two inches thick,
the 0-3 inch, 3-6 inch and 6-12 inch horizons was cut after loaves
and litter wore removed from tho surface of the soil.

The ten sub-sacplcc obtained from each horizon woiv
pod together. After thorough mixing of the soil V was nalvod nd
quartov-od, and a composite sample, weighing approximately t-o pounds
was obi inod for mechanical and chemical analyses,

then passed through a 2 m.u. screen, except foj. organic

which#..A®



which cn.se it was passed through a 0,5 m,m. sorocn and crushed.
All chonic-nl and mechanic: 1 analyses were done 't hr. D.F.I,
Claasaen of the Chemistry section at the Glen Agricultural College.

Internationally accepted methods of analysis v/erc used,

E. Statistical analysis of the data.

The index of dispcrion , ( jf2) was used for the statistical
analysis of species frequency estimates according to the method
described by Von Broembaen (I951)» It was assumed that a corre-
lation existed betwoun the observations cf the four quadrants of
each metal ring. Comparisons were made only between seasons with-
in the same experiment and not between different experiments. For
the purpose of the analysis the presence or absence of species in
quadrats was ugod. For experiments with one camp, 6C quadrats,
for those with taroo camps. 180 quadrats and for those with xivo
camps, 300 quadrats v/erc available. Since frequency recorded only
presence and absence of species in quadrats, the estimates ware not
additive.

For the modified method of Rnun*Jfcr, as quoted by a.urray
(I1946), no statistical tost of significance was possible because
details of the number of plants counted per quadrat in 1947 were
lost, only the aggregate number of plants present in all quadra.s
per experiment being available. Thoro is no wry in which the rc
pontability of tho data could be analysed. oince the actu-.l n“m-or
of plants was recorded in tho Raunkr.ior method, the count of diffe-
rent species wore additive.

For statistical analysis of livecweight data, "he area of the
growth-curve was calculated according tc "he rule of Simpson,
given by Havenga (1961). '.'hen +ho growth—eurve r”as of
paired animals or tv/) paired groups of animals wore co...p"red
tornino whether the area of the one animal or group of u.-
slgnlfleantly greater than that of tho other animal or group of
animals over tho whole period, the U-+oat of lla*r-Whitncy, a*

given..* 49



given by Siogcl (1956), wrs used.

Then throe or more growth-curvo arena v/ero couparod to deter-
mine which wore the greater over the whole period, -he H-test of
Kruakall-'nllia, as given by Siegel (1956), w:a first done to deter-
mine whether the areas wore drawn from the s me universur. Sub-
sequently, the U-tcat of llann-VThitnoy was applied on either one
pair A animals, or on two groups of paired animals, depending upon
what wr in the experiments,

obabllity consultod wore xablo A - page 247, Table
c - i ble K - pages 247 to 277 In "NonparametrlC Statia

tics", oy S, Siegel (1956)



THE EFFECT OF STOCKING RATE AID RQ"ATIOKM

GRAZnro oi; 1 F PRODUCTION.

Current farming practice on the Uhaap plateau is to allow
cattle to breed without restriction and with li'tie regard to the
stocking rate and to sell off cattle in some quasi-marketable
condition, Hiring every winter and spring cows are lost from po-
verty, and in addition large numbers die during droughts. Some far-
mers resort to buying up steers at the commencement of the rains, let
them grow out during summer and autumnand sell them in winter and
spring. Very little supplementary feed is given except to lactating
cows used in dairy-ranching. The void is grazed continuouslyand
stock is put in every camp at the dictates of the fanner'sfancyor
as animal measures may require.

Even on farms planned according :» the Soil Conservation Act
(Anonymous, 1946), a laisez-fair policy prevails. In terms of the
Act farmers arc helped financially in the construction of soil con-
servation features such as watering points and fences, In return
they are bound by law not to exceed certain numbers in stocking and
to graze camps in a proscribed rotation. In practice little atten-
tion is paid to these prescriptions.

Because of the wholesale retro pression of the veld, the poor
condition of cattle and a high rate of death loss duo to poverty,
two series of experiments, employing steers as year-long grazers

of veld, were carried cut tc compare:-

A. Two grazing intensities using grazing system ITI, and
B. Two grazing systems at a stocking rate of eight morgen per
atj.:r.

Their purpose was to determine how the veld oould bo managed

so that cattle wouia derive maximum benefit commensurate with veld

conservation and improvement.



CHAPTER I11.

THE EFFECT OF STuCKli-TG RATE AIID RO'ATIORAI

RATira OK BEEP PRODUCTION.

Current farming practice on the Ghaap plateau is to allow
cattle to "breed without restriction and with little regard to the
stocking rate and to soil off cattle in some quasx-marketahle
condition. During every winter and spring cows are lost from po-
verty, and in addition large numbers die during droughts. dome far-
mers resort to '"buying up steers at the commencement of the rains, let
them grow out during summer and autumn, and sell them in winter e.id
spring. Very little supplementary feed is given except to laotating
cows used in dairy—ranching. The void is grazed continuously and
stock is put in every camp at the dictates of the fanner's iancy or
as animal measures may require.

Even on farms planned according to the 30il Conservation Act
(Anonymous, 1946), a lalsee-falr policy prevails. In terms of the
Act farmers arc helped financially in the construction of soil con-
servation features such as watering points and fences. In return
they are '"bound 'by law not to exceed certain numbers in stocking and
to graze camps in a prescribed rotation. In practice 1il "o ctten
tion is paid to these prescriptions.

Because of the wholesale retrogression of the veld, the poor
condition of cattle and a high rate of death loss duo to poverty,
two series of experiments, employing Steers as year-long gr:-.zera

of veld, were carried cut to compare;-

A. Two grazing intensities using grazing system III, and
B. Two grazing systems at a stocking rate ci eight morgen per
steer.

Their purpose was to determine how the veld could be managed

so that cattle would derive maximum benefit commensurate with veld

conservation and improvement.



A, GRAZE!G 1::\E:3ITIE3.
Under '"both ratos of grazing tho experiments T.ere carried out
on lime and doloniteveld according to grazing system III. 'They

were initiated in Juno 1948 and discontinued in July 1957. ':ablo

VIII gives details of tho four experiments.

TABLE  VIII.

GRAZING DTTEU2ITY VITH CATTLE H VELD.

Experiment No. Particulars.
10 L Limeveld: 3 steers to 36 morgen.
11 L t 3 steere to 18 morgen.
10 D Dolomiteveld: 3 steers to 36 morgen.
11 D I 3 steers to 18 morgen.

Veld and steer interaction was measured fay means of
(1) Frequency estimates of plants»
(2) Field observations,
(3) Soil analysis,
(4) Livcweight changes, deaths and departure from systems,
(5) Livcweight-curve area,
(6) Slaughter details, and

(7) Geigeria poisoning.

(1) PLANT FREQUENCY ESTIMATES;
In Tables IX and X the change in species frequency between

1951 and 1957 is given for limeveld and dolomiteveld respectively.

TIABLE IX.../52



TABLE IX.
PLANT RE3POII3S 10 T'U GRAEI'G IKTgloITISo AITH
CATTLE Or LIKEVEID AT KOOpmSPONTEBT.

Frequency per 180 quadrats
Expt. 10 L(I2m) : Ezpt. 11 L(6b)

CLI-AX 3P5CIE3; o o o 1957
Thei*u.g triand.ro ..ocorrvvvnncnnne 27 38 6 8
Chrysopo”“cn montanus ...... 19 20 15 6*
Fin”erhuthia africana ....eeeennee 18 6“ 11° 2%
Cym'bopogor. plnrinodla ................ 16 24 18 22
Digitaria erianthr. 5 5 16
Bpcrobolus fimbriatus ..........e.ee. 3 0 3 0
Eustachys paspaloides ........... 2 0 1 0
Ariatid.a vAstita ....... ... 0 ... 0 0 1 1
3ERAL SPECIES:

Era.groatis lehmanniana .......... 91 136 90 150
Tragus koelerioidos ............. 21 0 6
PIONEER SPECIES:

OiNfTcMIPLE £afonse ............... 20 42%* 33 79;
Snncapofi'on brrchyatachyua ....... 19 45 20 36
Aristida curv'.ta ........ ... ..., 16 lg% 9 5
Irafus rocoraosua ................ 9 18 5
WEEDS:

Geiguria africana  ....... 39 ‘13 31
Chrysocoma tenuifolia ........... 14 2 21
Tribulua terrestris  ceeeee 0 2 0
KATR:JID SPECIES:

AstAr muricatus ..... 11 38” 15 11
Eonechci livaricatum 0 8” 9 15
Indigof-ra patens 0 6” 3 3
OTHER SPECIES:

Woody... A ity R R 9 8 2
Herbaceous  ##*#*########r# Hr#HY 32 81+ 19

Woody species comprise the genera Aaytcnua, larch oranthus and

Asparagus.
Herbaceous species comprise the genera Dlcpharis, Pharnaceuc,

Valairida, Eormannia, Euphorbia, Br.rleria, Hibiscus, Com*clir.”,

Sericoroma, Ozalis and S+achyu.

(a) = Surveys according to ihe method by Von Broembsen (.1951/%
* = Significant difference at F = 0.05.
let Significant difference at P = 0.01.

TABLE X...A'3



TAHLS X.
PLATi RS6POH3E TO TOO ORAZE'G IK'iSI.AITIEo WTH
CATTLE Gl DOLOniTEVSLD A\ KOOF*ANjroUTEIS.

Frequency per 180 Quadrats *
Expt. 10 D(I12m) : Expt, 11 P(6m)

Digitaria eriantha ..o ii 12 7 3
Hetcropogon contortus .......... 7 11 5 2
Sporotiolus fim'briatus ............... 3 1 4 3
Cymbopogon plurinodis ... 3 3 3
Chrysopogon nontanus ........... 3 0 i 18
Thenoda triandra .. ........ 2 1 7
SERAI SPECIES:
Eragrostis lohmanniana ............... 107 159** 127

4 4 0 W -

0 11 0 14«

2 0 0 0
PIONEER SPECIES:
Oropotium capense ... .. 51 83” 77 1387
Aristida curvata ............... 35 11 7 9
Enneapogon brachystaohyus ... 34 24

32 227 30

0 2 0 1
WEEDS:
Chrysocoma tenuifolia .......... 18 10 2 0/_
Gceigoria africana .............. 2 5 1 0~
Tribulus tOrrestris ... 1 0 1 2
KARROID SPECIES:

2 1 0

«
Aster rauricatus 1 1; 1 5
OTHER SPECIES:
i 103*%

Herbaceous . 10 ]
Wrn-tv species comnrise tho genera Asparagus- Rhus, Haytenus, Tarcho-
nanthus and Euclea.
Herbaceous species comprise tho » Wala-

frida, Oxalis, Hypoxis, Cyperus, Amaranthus. Pentzia and Hermannid.

xse Significant difference at P * (.01

(s) = Surveys according to a method by Von Broembsen (1951).

Because.../54
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Because of late commencement of initial plant counts and in-
adequacy of the method, only large changes in the species frequency
will he considered.

Themeda triandra and Cymhopogon plurinodia are conspicuous as
the species which were host able to tolera a grazing by cattle under
both intensities and on both veld types. In addition Cbrysopogop
montanus and Pigitaria eriantha tolerated light grazing on lime.
Sporobolus fimbriatus, Chrysopogon montanus, Digitaria eriantha and
Seteropogon contortus appeared to be equally tolerant to both light
and severe grazing on dolomiteveld. Fingerhuthia africar.a on both
severely and lightly grazed limeveld was intolerant to cattle grazing.

The frequency of Cinysocoma tcnulfolia declined except in the
case of severely grazed dolomite. Because oi high seasonal varia-
tion, no inferences from the plant counts cf Geigcna afrioana, for

the two seasons in which plant counts were made, are justified.

(2) FIELD CBoBRVATToHS:

Steers preferred Err.grostis lehmanniana, Fingerhuthia atricana
and Thomeda trim dr .and discriminated against Cyrabopogon plurinodia
and Hetoropegon contortus under light grazing. Fran midsummer on-
wards as the grasses reached maturity, steers preferred grass leaves
tc stems. Under severe grazing neither protracted preferences nor
continued discriminations took place and all herbage was taken with
alacrity. The annual Aristida enrvata was well grazed in early sum-
mer but then avoided until seedheads were again eagerly sought after
in winter.

From midwinter until the occurrence of rains, when steers took
to grass, they lightly browsed on shrubs, preferring Iarchonanthus
minor. Under severe grazing, shrubs were heavily browsed through
the year and even larch onanthus camphcratus var. 11v.kunt.nsi 3 (whic
shod its leaves during drought), Rhus ciiiata and ..rcwia canf were
taker. These species wero normally avoided under .tight grp.~ing.

In spring, Eragrostis lei.monr-iana was the lirsv ' oprou.,

lowed by Chrysopogon montmus, Cymbopogen ;Turin hds, s-.rabo and

other...



other grasses. Cyubopogon plurinodls anrl Ileteropog-?n eor.tortua

ware grazed in spring only under severe grazing. Grass, either green
matured or dry, was always available in one or other lightly grazed
camp. In severely grazed camps grasses were cropped short long
before the onset of the first summer rains.

Under light grazing, grasses were vigorous and formed a conti-
nuous stand with bare areas confined to exposed rock. Undor severe
grazing grasses on line v/oro largely replaced by annuals and rude-
rals, mid tuft grasses were confined to cracks and crevices in the
rock. Tufts were recuced to a few shoots, and bushes beccoc stunted
shrublets, three to f our foot in height,with only thci. trunk bran-
ches remaining.

Under light grazing, shrubs constituted a continuous, wt1l1-
loafed upper storey. U tilization was of such an order that stems
of grasses and some loaves and twigs of shrubs remained uneaten at

times of camp changes and at the onset of summer rains”

(3) SOIL ANALYSIS:

In Tables XI and XII particulars are giver of physical and che-
mical analyses of soils obtained from lime and doloruitovold respec-
tively, after being subjected to the different rates of grazing for

a period of nine years.



(a)

UECMNICAL AND CHELJC.a OF LJ VilDb JOILJ IMI"R

r//o GAZING iNTarsiTiES \TH PATTLB ;.T “uupivuiJSPouTEn.

iExperiment 10 L (12n)’ siJxpcriaent 11 L(6m)

Soil horizon (inches) :0-3"3-6_ * %"12;8u'y§__V _ 1 &-12
- : : : »: :
H :6.83 : 6.84 : 7.38:t 7,50 :7.06 ; 6.65
’ . : s : »
Resistance at 60 F. 1500 3 1370 i 1300
Mechanical analysis (%)$ tI }
Sand (*> ,02mm). 82.29 =84,83 384,79
1 t
Silt (.02 - .002 mm). : 7.45 § 6.78  5.56
Clay (< .002 mm)e s10.26  8.39  9.65
CaCC3 ($) 30.00 0.00 0.00
1
3.0021 .0009 0003 s:.00C' 3.0010,,000/
p w)u) ¢ . S ’
: s 1.08 0.81 051 v 1,22:093 : 0.62
¢ (i6) 1 3
N ; : 0,12 0.09 5 007
rt) :
C : N ratio. 39,2:1 9.3.1 ,7.6,1 .
NP .
'Y ater-soluble salts("\fr)’ H |
Na ..0008 3.0009 .0008
' : 2
K :.0008 3.0003 .0002
Ca. «.0033 :.0031 .0041
1.0001 3.0002 -0010
Mg. ) s
HC03 1.0085 t,(x 90 -0142
3 3
ClL «,0035 3.-028 -002,
(z) - IjS Citric acid solution.

(m) % Soil 3 Water s* 1 : 2.
(a) = Analysoti by D.F.M. Claasson.

Illmoveld soil under light 6ra.-i.nc beoa.es »0oro alhraine, the

under both intensities. - w-v.0- ¢

under severe grazing-.

0 trr- _.A'7



USCHmCAL Aip CHEriC/VL  /iL” vys*s”3] OF DOLO?ITBVS5SL? SoILS

1VU GRAZrJG 1IKTE.oli 15.. VMTi; CAISLL Ax KUCFI"ISFOHTEIH.

iafrves N JAom;

Soil horizon (inches) : 03 : 3-6 6-12 :: 0-3 3-6 6-12

PE : 7.51 7.58 7.73 7.55 7.70 7.6?

Resistance at 60°F. s 1000 800 900 :: 1220 1200 950
Mechanical analysis (%): 1 ::
%*

Sand {'*.02 mm). *78.21 79.61 68.28 1582.25 80.95 60.00

Silt (.02 - .002 mm). -12.10 10.69 22.71 :: 9.37 10.78 7.56

Clay (< .002 mm). : 9.69 9.70 9.01 : 8.38 8.27 12.44
Ca03 (#). s 046 0.49 9.50 :: 046 1.75 (.55
r (*)(=). 1.0046 .0050 0075 ::.0034 .0030 0024
c (#). : 1,14 1.-22 1.26 :: 0.71 0.74 0.66
N (*). 10,11 0,11 0.11 i+ 0.09 0.09 0.08
G311 ratio. 110.2:1 11.1 %1 11,5:1: 8.1:1 9-0:1 7.9:1
W ater-soluble salts * ni is
Na. l:.0012 0011 ,0008 .5.s«0008 .0009 .0010

%
K. :.0014 ,0011 .0009 :2,0010 .0003 .0002
Ca. f .0055 .0059 :.3056 (:];e.0046 0042 .0052
Mg. :.0:08 0001 ,9012 f:8,0007 0007 .0008
ECO;. 1.0135 ,0:64 ,0165 ?1'2.0x59 1.0185 0154
Cl 1.0035 .0035 0030 . .0035  .0027 0032
(z) = Yo Citric acii solution*
(n) = Soil : Water :s 1 : 2-
(a) = ujialyacs '"by D*F.1,. Clansaon«

With increasing depth, tho silt fraction of doj.”.itc soil under
light grazing increases, while tho clay fraction decroases, +ho
phosphorus status increases, the enrhon-nitrogen ratio ridens and
the sodium content decreases. 'hoso tendencies ar- re/cr”*od
soils under severe grazing. Both tho phosphorus and carbon status

of dolomite soil under light grazing tend to be hignur than thnt

under severe grazing.
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(4) LIM2"EIGHTS:
In Tr.'bles XIII and XIV the- avorcge liveweight gains and losses,
llvowoight maintained and trtnl digestible nutrients obtained are

given for steers grazing lime and dolotniteveld at two stocking in-

tensities.

.BLE XIII--A''*



axp JU j
t Total iSummer Soring Net
Seasons. iRr.infalllm.m. )i Gain Loss.
1948/49 151 i 258 101
1949/50 588 i 471 163.
1950/51 470 1 225 24
1951/52 s 288 » 289 18?
1952/53 418 1 348 133
1953/54 378 1 418 88
1954/55 459 : 264 151
1955/56 1 563 S 341 81
1956/57 427 : 335 83
i
Kean/season i 419 1 329 112
Monn/aorgen/a0as on. 27 9

(n)
»)

(a) «

(r) -

GAINS AI"D LOSSES

POUNDS PER IHIIORGSU UNDER TWO BATES OF GRAZING (N LIIEVSLD.

Weights rre the moan of throe steers.

FSB STEER"*

TABLE XIII*

i LIVETEIOHT i!'ADETAINED AND T.D.II.

[lei m,/steer;.
Liveweight T.D.N.:

Gain maintained per

167
310
201
102
215
330
113
260

252

217

18

S

per morgen morgen»

28805

37715
21216
24111
22582
23499
24516
24904

26082

25937

386
535
304
322
331
373
325
368

379

369

t

«

i

«

«

Steers removed from 26/10/49 to IC/1/jO.as a result of short-

age of grazing.

One steer died from poverty.
ment due to herbage shortage.

Stoors removed from the experi-

Stoors removed from experiment from 30/12/52 to 10/2/53 duo to

herbage shortage.

Two stears died from poverty,

OBTAINEJ nr

Summon Spring Net

Gain iLoss.

185
396
192
173
164
323
172
268

222

233

39

1

: 155

i

«

189
53

107

: 180

95

: 132

wv

45

88

116

19

30(P>
207
139

66(=)

-1b (rt
228
40
223

134

117

20

- Liveweight» T.D.N«t
Gain. maintained: pert 1
per morgentaorgont

43787
59400
39H7
37196
33768
30008
39481
45743

49457

41995

540
829
538
480
402
491
268
662

658

541

«

«

«

«



0iJUS MJ LOoSES PER 3VEI'R*n" :

60

TAFLE XIV

LIVEYEIGITT MAINTAUTED AVD T.J.N.

OgT-'JUBI* TH

POUNDS PER UORGHT UNDER TIip RATER OF GRAZING DOLOMITEVELD*

E ~t.

10 D

: Gain maintained per
:par anynr. morgen:«

(12 a’rteer)

RT.t.

11 Pjj P./atOLTA.

sLivoweight T.D.N.: 1 Summer Spring: Me-

27040
35435
20571
25384
25163
24782
2384"
24752
25661

25962

Total Sumacr Spring: Mot
Somsars. Rainfall(a.a,) Gain. Loaa.
3
1948/49 151 «217 :139 * 78
1949/50 583 : 469 : 141 1 323
1950/51 470 i 293 82 1 211
1951/52 * 288 :22?2 133 1 o4
1952/53 418 1376 : 101 = 275
1953/54 \ 378 : 419 : 111 1 308
1954/55 459 s 243 : 147 t 96
1955/56 563 ? 321 36 1235
1956/57 : 427 31 1 82 . 229
; o
Mean/sonson. * 419 : 320 : 108 212
Uonn/morgen/a«nson. 27 i 9 16
(n) - ™.eights are tho mean of throo steers>
(p) - Stoovs removed
CGgl.

(t) - Ono steer died from poverty.
(e) - Stoors ramoved from 10/1/52 to 712/~ -

left to graze.

343
513
474
328
388
303
312
370

367

386

:: Gain.

11
HEY
t:

11
01
11
ts
11

1
JLL
1

1

t:
11
11

from 26/IC/49 to I10/1/5G due to herbage short—

due ton? h reago being

152
4+2
216

189
260

383

195
306

266

265

44

Loss, r Gain maintained per

142
204

82
222
173
203

19/
90

131

161

27

m Ifeseight T.D.K.i

»

tDer Donren morgen:

vV o»
208
134

-33(tsl
87
180

218~

135

104

17

43428
59700
22002
43577
42322
434,9
4H 84

37249
42616

41724

523
835
551
509
570
632
498
568
605

588

«

1

—

-
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Steers grazing either line or daLonitevold at the rate of one
steer to twelve norgen had a significantly bigger liveweight- curve
than steers grazing at the rate of sir morgen per beast. This ap-
plied in the case of seven out of ten steers. In one pair of steers
the reverse held good, while in the case of two other pairs no signi-

ficance could be established.

(6) SLAUGHTERIHGd>
Slaughter particulars, capital investment, profit and rate of
interest earned are given in Table XVII for the two grazing intensi-

ties on lime and dolomitevold respectively.

TABLE —
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TABLE XVII

SIAUOHTER PAETICLIARBM* 1JiB  PDJAJICIVil

UNDER A'O il'TSL OF GRAZC<G AT KOoPfL'JiAFOKIFTW.

RETURKSOF

Limeveld. Dolomitevdld.
1Expt.IO L:Sxpt,ll Li oxpt.lO D;Exnt.n
:12c¢/stee] 6m/steer : 12m/steer:6m/steaT
Farm livewcight in 1b. 1178 926 1178 937
Warm carcase-vtgight in 1b. 639 460 634
Dressing percentage. 54 50 54 50
Grade. Prime II Prime 1I
Wet hide—veight in 1b. 73 33 72 53
Capital investment.
Land at R12 per morgen R432 216 432 216
Steers at R24 each. R240 240 240 240
Replacement steers at R24 ea* R72%") 48 (k)
Licks and inoculations. 5 54 ,. 54 1>4
Total capital investment. R726 582 726 558
Grog .eturn fr*rn 10 steers s
ever 9 years. : R530.57 396.32: 635.03 309.i
Less stock expenditure. l L 366 t, L ~Ng2
Excess of gross return over :
stock expenditure. R336.97 30.32: 342.03 47.43
Area of expts. in morgen. 36 18 ! 36 18
Profit per morgen per year. R 1.04:t 18¢c R 1.06 29¢
Rate of interest per annum. 5.16/i:: 0.SSf:1 5.23% 0.94%
(n) Particulars are the n”nn cf ten steers for every experiment.
(z) Financial particulars arc the total f0l every experiment.
(t) Three steers died as a result of povert; and had to be re-

placed.

(k) Two steers died as a result of poverty and had to be re—



On a per steer basis, steers from lightly grazed veld dressed
and graded better and yielded heavier carcases and hides than steers

from severely grazed veld. Consequently, light grazing resulted in

four times as much profit or. delomiteveld and six times as much pro-
fit cn iimevold when compared to severe grazing.
The meagre profits obtained frra severe grazing led to extremely

poor rates of interest.

(7) GEIGERIA-POISONING;
During the course of nine years no '"vermeersiekte'" nor any

deaths as a r-iult of Geigeria-poisoning occurred in any of the expe-

riments. Therefore this criterion falls away as a means of judging

these grazing rates.

DISCUSSION:
The evidence thct botanical chansee did net differ appreciably

under the two rates of grating, after nine years, docs not entirely

agree with result, obtained by Card, Fuelleman, Van Boren and

lo.de (1943) in Illinois, M ay (1956) in Southern Rhodesia, and »ith

findings in Bytoing (Anonyuous,1951)- -'-11 iheee ir.vostiga.vrs fomd

that severe grating led to on increase of both weeds and annual, tad
to a decrease in perennial species. In the casj - severely gr
dolomite the frequency of cllnan grasses remained constant while

that of pioneer and serai species actually increased under severe gras-

ing cn both lino and dolccitcveld.

A* an explanation for this anomaly It is suggested that part of
the crazing pressure under severe grazing was dr.-wr off
source of herbage inadvertently omitted from the counts, namely diTuWyv
The heavily browsed condition of shrubs in the case of severe grazing
compared with that of shrubs under light stocking re.ve "

The decline in frequency of climax species on severely grazed

Iimevold and the greater abundance of serai, karroid and her.ace
species in ell experiments suggest a rearrangement of the component,

of the sward towards what nay bo called " biotic sub-clima%

rottle »«»/66



cat-ie gr,lng. chang. in habitat ccourmd. Cnnn* (1924) ,,

of the opinitn that unde, arid condition., "the relatione

between the plant, and the habitat rather than between the plant,

thcueelvoe.” In other words, he regard, inter-peele, nmpetltim

in arid zones of less importance than the individual plant', stiugfl,

for survival. P hillip, (1931) also orpresso, himself very rtrmgiy

on the close relationship existing between plants and aninnls, in

fact, he regard, them as "inter-related, co-acting constituent, of

rji intagrr.tod c¢ rxurAunity. "

The veld cn which those experiments were laid out was auch

closer to the climax in the case of lime than in the case of dolo-

mite. On dolomitevoid the status quo was maintained from 1951 to

1957, hut not so in the case of severely grazed linevold where the

development was decidedly towards a hir tic sub-climax. Given the

necessary time, veld under light grazing would in all probability

end up in much the same condition as that under sevcro grazing.
Although void enclosures existed alongside and throughout the

duration of those experiments, no plant counts wore undertaken and

a valuable control for the grazing experiments was lost. In this

connection Hanson (1952) emphasizes that in the event of areas under

two intensities of treatment being compared, an additional chock

against a natural area is desirable,

uhe difficulty experienced in controlling Cyr.bopogon plun odis

on lime and HeteropoKon contortus on dolomite was in largo measure

caused by them being grazed as a last resort only. Consequently

they largely grew unchecked

iho decline in frequency of Fingerhuthia africana under both in-

tensities on lime and of Chrysopot, ~iontanus and Di.-rito.ria eriantha

on severely grazed lime is due to those grasses being highly pre-

ferred by cattle. T'heir susceptibility to severe grazing makes

those species sensitive indicators of veld condition in that an abun-

dance of them would suggest conditions approaching the climax. Con-

versely, caould they occui infrequently or be entirely absent, it

would indicate n stage low in the succession.



It is an auspicious c-incidence that Errfrostia lehuanni.-"n and
trinndra, both particularly sou”it after by cattle, should

rJso prove t- be most tnlurant to grazing. In addition, it is for_
tunate that sunuer annuals and pioneers persisted and oven increased
for they provided abundant herbage just after the first rains.
This cased the grazing pressure on freshly sprouted and therefore
highly vulnerable perennial tuft grasses. Those ephecerals do not
enter into competition with perennials for m-isture and in addition,
Hui:phroy (1959) ahwed that suuier annuals were more efficient in
their wnter-use than perennials. He also found that perennials
used little water until late summer when they came into CTnpetitJ.cn
with shru os ;uid half—shrubs. These, in turn, used water most heavi-
ly in lato-sumor and again in spring.

The appreciable deer .se in Chrysocooa tonuifolia m lime as
against a significant increase in the case of severely grazed dolo-
mite and an insignificant decrease mn lightly grazed dolomite nay be
duo, in part, tc soil development in the case of lime, prevention of
soil development in the case cf severely grazed dolomite and retar-
dation of soil development in the case of dolomite being lightly
grazed.

The lime soils from these experiments wo.-. found to contain n
nuoh lever percentage of silt than clay, while the rovorso was true
in the case of dolociiteveld. In turn, soil from severely grazed
dolomite, as against s->il from lightly grazed dolomite, contained ap-
preciably more sand content but much less silt and less clay. "
England, Herring (1958) found that cattle, by excessively treading
chalk grassland, '"may break the surface of vegetation, expose the
soil .and retard the rate of soil development by keeping it in a rela-
tively juvenile state." "Vith regard to brush encroachment and graz-
ing intensity, Harris (1958) found that yields of sagebrush increased
.as a result of increased at-eking rates. In the Big Horn Mountains
of Wyoming (Anonymous, 1957c¢), the crown areas of s.agobrush were

found to have increased under all grazing treatments. The increase



wns found to bo nlu“at twice ra luuch under heavy grazing as under
light grazing# lais rcaeublecs the rosulta obtained on severely
grazed dolomite.

It is to be deplored th t annual counts of Goigerir. aGricona
viere not undertaken. At the ti...o the large annual variation in
its frequency could n-'t bo foreseen. duch counts would no doubt
have thrown nuch li* it “n :he reaction of this species to conditions
in the biotic sub-cliiiax under cattle grazing.

The iuethods of botanical analysis used did not include the
shrubs and it is therefore impossible to judge the effect of the and-
nals on these plants. However, shrubs provided herbage in late win;
ter and spring in the case of light grazing and all the year round in
the case of severe grazing. Kails, Hale and Lnox (1957), working
with cattle in burnt-over ranges in Georgia, found a similar result
in that grasses contributed the bulk of cattle feed throughout vhe
year, while the contribution of browse plants varied, reaching as
much as 31 and 13 per cent in December and April respectively but
contri’satin mlittle during June and September.

*Th ther the reduction of shrubs to dwarf shrublets was another
stop nearer to th.ir eventual destruction or whether they would sur-
vive in their stunted growth form is open to conjecture. Of the
wild-olive (01 ;a r.f-loana) Ac-cks (1939) believes "it is almost im
possible to kill those plants bp grazing; anybody who has travelled
about the Capo Plateau must have soon the strange little dwarfed
olives along roads ind on c oiumonn.ges where they defy even the
In these experiments, shrubs proved most acceptable to and th*
stay of steers under sovere grazing.

On the other hand, the only shrub in the lightly g?.%cd exp
rimer.ts ever to be browsed at all was archman - P miilaS’
majl eventually load to this sp--cies being killed ou.. Acoc" (
confirmed-this by stating, "while valuable fodder shrubs like _77£]21’

nanthus minor are suffering the usual fate of useful plants being

killed out."

A f-Ator which no.v have had a pronounced effect cn stock produo



tinn v/r3 the cl'yure cf the stumer-grazed, caup during ‘utunn, winter
and spring, although abundant browse -,as present in such cuaps.

This ut-sure is considered to have been deleterious to stock, espe-
cially in the case of steers under severe grazing. Theae steers in-
variably had to fall back on shrubs to satisfy their hunger and the
availability of an additional two scrgon of shrubs per steer in
these months might have enabled steers under severe grazing to hive
been overwintered with less loss in livcweight. It night also have%
helped considerably in easing the weight of grazing pressure “rou the
already ahort-crcpped grasses. On the other hand, the long rests
camps received once in throe years were probably of great value to
shrubs in enabling thou 1 regain vigour after two years of severe
browsing.

The fee - that under severe grazing, all grass species e.:oro
equally well grazed by the time steers were shifted fr-u one oteap to
another, is corroborated by the findings of -ribo (195"y found
that animals in great need readily consumed not only unpalatable a»
torial but eve:, plants completely indigestible and oven poisonous to
thou. It is also in accordance with the results of Hurd and tlcyd
(1958) who, in am investigation of the relative preference of speeiea
on suxmecer cattle ranges in Wyoming, found that, by intensifying graz-
ing pressure, greater utilization of the preferred specios to-k place;
but no change in preference.

The eager grazing of Ari“tida ourvata scodheads appears to be
correlated with its feeding value. In this respect, Hanrici (1923),
in an investigation of the phosphorus c-ntent of Bechucnaland
found whole plants of Aristida and rague during seeding to contain
three times as much phosphorus as whole pl-nts of other grasses.

It appears contr dietary that neither simmer gains, spring
losses, not gains, amount of livcweight naint .ined n * * 86
tible nutrients, under both severe and light grazing oi either li*a
or dolruiteveud, were related to total annual rainfall. nvid *

working under Arizona conditions at the Santa Rita. Sxperi-enRa® g

found., ./TO



f “Und production of herbage to bo hijflily v rir.blo and closely rela-
tod to r inf'.11. He f*und herbage production to be, '"840 pounds per
acre in a favourable year as against 26 pounds per cere in a bad
year."
It is highly inprobable that such a large variation in the
production of herbage between bad and good years, 03 instanced by
Reid (1957), occurred in those experiments. Even if the grasses
grow poorer in bad years, shrubs wero always available to supplenent
the grasses, oven during the worst seasons. Acocks (1929) considers
those fodder trees and bushes a priceless asset, in hat they are
practically drought-proof.
On the other hand, it is possible th t it was not so much the

total an“unt of rainfall which influenced stock production as the
amount of effective rain and its distribution over the growing season.
The results obtained by liuirhoad and McNeil (1976) in douth Australia
lend support to this view. these workers found the time of first
rains and their subsequent distribution to have had a direct bearing
on the total v.eight and gain during the year.

+ Being grazed on a higher plan® of nutrition enabled steers cn
lightly graz'd veld, in comparison with steers on severely grazed
v Id, to put on more and to lose loss weight and to end off seasons
in bettor condition. Hariian (1952), at Illinois, found such a close
relationship botv/cen stocking rate and animal gain that be propounded
a mathematical formula Tor computing grins per ere from gain per head 1
and stocking rate. Fischkr.ocht, Harris md "odward (1953) also
arrived at a closv relationship between intensity of stocking and
average daily gain on crested whoatgrass. demple and Hein (194Kk)
at Bcltsville, and Beetle, Johnsor., Lang, May and Smith (1961) in
north-central Wyoming, also found that heavy grazing reduced gains per
steer but increased gains per acre, while fo? light grazing tr.ey found
the reverse to apply. Huritt (1951) is of the opinion tha ,although
subnorm 1 livewoighta and losses cannot be entirely avoided whan

drought prevails, observations n do on the experimental range indiecto *



thnt, through conservitive stocking, weight losses can he uininized.

The slower gain in weight of steers on heavily grazed veld in
comparison with that of steers on lightly grazed veld, at the coa-
raenconent of the rainy season when light showers arc frequent, might
he ascribed to more vigoious grass tufts and longer leaves being pro-
duced faster in the case of light grazing treatments. Jantti and
Kramer (1956) offer the same explanation. Ykoy showed that intact,
transpiring plants absorbed w ter against a soil moisture tension of
15 at..osphoros and nope, in contrast with 1-2 atmospheres in defolia-
ted plants.

The higher liveweight maintenance and appreciably more total di-
gestible nutrients obtained from the six morgen grazing rates is due
to steers grazing indiscriminately and browsing all plants more se-
verely. Conversely, stcors from the twelve morgen stocking intensi-
ties grazed and browsed the plants more selectively and less severely

Steers grazing matured herbage with a higher fibre content under
light stocking might have boon responsible for the 1ewer livowoigfat
increment per morgen. In this connection Patton and Giesekor (1942)
found that higher lignin content of crested wheatgrass led to lewer
daily gains. The 1aver summer grins per morgen from light grazing
might also have been due to steers r aching their ceiling ability in
per steer gains and suggests a heavier grazing rate at this time of
the year.

The tendency for carcases coming from light grazing to grade
better than those turned out by severe grazing is confirmed by Kin-
caid, Hunt and Litton (1958) at Virginia. They found carcase grade
tended to improve as pasturage per steer increased. The higher pri-
ces realized by carcases of stc rs under light grazing in fact were
a diroct result of better grading. In this connection Black nd
Savage (1946) state, inter alia,"one fallacy of heavy grazing has
been consistently denrnstrltad in the greatly reduced gains per head

and lower market value of the cattle produced.”

Per carcase, light stocking resulted in more beef being p- educed-

Conversely.../72



CT.vorsoly, severe grazing produced jore beef per morgen, though of

a poorer quality. 3ho enhanced .-eight of beef reduced per aergen
did not compensate for the poorer grading and along with outright
losses by death, led to a profit reduction of 86 .and 77 cent

per morgen respectively for line and dolocaiteveld. ihe increase in
the profit per norgen from light stocking 1ia reflected in the higier
rate of interest on capital invested. This amounts to lignt grazing
exceeding severe grazing in rate of interest by more than four per
cent per annum.

The five steers which were lost from severe grazing arc in a
largo measure responsible for the poor profit and low rate of inte-
rest. In the event of the cost of replacement steers being ignored,
the profit increases to 60 cent per morgen and the rate of interest
rises to more than two per cent per annum.

The absence of Qeigeria-poisoning, in spite of large numbers of
Golgeria afrlcana being present at times, lends support to the view
that it is not so much the total population of this poisonous plant
which is the cause of "vomcersiekte", but rather the proportion of
this plant in relation to other ingested herbage. '.hroughout the
experimental period there must have been a high proportion of non-
toxic herbage .vailable, and thus no animals died.

The main conclusion arrived at fro:.; this investigation is that
fixed stocking rates are not justified in cases where summer weight
gains are high and spring liveweight losses appreciable. " variable
stocking, in numbers and in kind, with grazing as ha. V) as will nmi
tain cattle in good condition, scorns to be called lor. ahlen(1957)
foresees the difficulty of balancing herbage production with stock
consumption. He claims that, "The greatest single factor of instab-
lity in the exploitation of natural grasslands is their -ten ex
variation in seasonal production; this leads either tr waste
fodder resources in the period of flush or to overstocking when

growth r to is lew."

In tne case of steer-, a variable stocking rate will amount



to marketing of elder steers in late autumn and maintaining the youn-
ger steers at half the stocking rate through winter and spring. :he
author (Bhors'jhn, 1961a) has shown that weoner-s tears can he main-
tained exclusively ti veld during winter, while steers a year rzider
registered small losses. In gr-vm-eu-* steers winter livowoight
1*ss '"became appreciable.

K”aen r ins set in in the noxt growing season, weanera will have
to be acquired in order t* double the winter and spring stocking
rate. ’7ith cc.vs calving down in Decomher-January and calves being
weaned at eiglit months, wcanors should be freely available in 3ep-
tomber-October.

In the case of cows, a different system of balancing herbage
production with stock consumption '"re called for. The writer (Eber-
sohn, 1953) suggested that cows should be mated so that the last
month of pregnancy and the first months of lactation (this being the
period of maximal nutritional demand) should coincide with the six to
seven month period of summer growth, of herbage. Under this system
co-vs run dr; in late winter ~nd spring# This system would synchro-
nize the nutritional needs of the ccwr with the high productive capa-
city of veld in summer and autumn, and its maintenance capacity under
light grazing in late-winter and spring.

During drought years an added refinement in adjusting the stocking
r.tj will be necessary. Huritt's (1951) r-commendations for the
llorthom Great PI ins, wh.reby cows, heifers and steers are m>re
severely culled and are c¢ .rketod earlier, appear also to be worthy
of consider tim in years when herbage conditions on the Gh.v.p Pla-
teau are unfavourable.

7eld improvement, in the sense that perennial grasses have in-
creased in frequency, did not result from these gr zing intensity expe-
riments. It is considered that the veld reverted to a biotic sub-
clinnx under cottlo grazing, a condition in which climax grasses are
either maintained or doorcase somewhat in abundance and serai grasses
increase in frequency. This condition may prove to bo reasonably
stable and would appear to be as productive as the climax stage.

ANNEXURE 1.../7 4



Ar”?Ey?2JRE - 1.
ril" corvzr.oioi; OF IIVA-TEIGET :L-DTTAH:I:D. GAH”EX) UH LOSI rjio TIITAT.
DIGS3TIBLE ITUTRIZKTS. (T .P.y.j

According to Novens (19*'5), livaweight unintained par unit area
is an essential additional.ceasuro of gain <r loss. "It occurred
that little or no livoreijht gains were na.de by animals even ‘Then the
pasture was heavily stroked with either y'amg or nature cattle.

Yet the pasture nay provide large Oiuounts of feed which serves as a
maintenance ration." He proposed the calculation for livowelght
maintenance per acre to be

Average weight of aninals x Days on pasture

Number of acres per animal.

The factor for converting liv*.weight maintenance into total di-
gestible nutrients for maintenance was calculated by Havens (1945)
from the maintenance requirements of 750-pound heifers .nd was esti-
mated to bo 7.76 pounds of T.D.N. daily per one thousand pound livo-
veight. Niemann (1961)»in a personal communicaticn, suggested that
the factor fnr maintenance could be linearly calculated from the
maintenance requirements of 75C—pound heifers and arrived at a factor
of 8.2 pound f.D.N. daily per one thousand pounds livowelght. “his
is based on the latest feeding standards of Morrison (1950 whereby
a 750-pound metabolic weight heifer needs 6.18 pounds a.D.J. daily
f*r maintenance.

The average bodyweight during each unbroken period on ne veld
was used to estimate the 1.D.N. requirements for maintenance during
that period. 11.is conforms witr. the practice followed by Brundngo,
3weetnan, Hodgson and Buia (1956)-°

It is realized that the factor for maintenance should have been
arrived at curvo-linearly, rising from 75" pounds to 1000 pounds and
more. But because closely matched groups of animals, with live-
vicights varying bet’voon 50 and 1200 pounds, were used in the expori
ments and because the ".D.f. figures obtained will not be used in an

absolute sense but only comparatively, +he additional effort involved



would not bo nonantod for by the axtro. precisunoas *'".ined.

Reid ot al, quoted by Huffman (1959;# ro of the opini-n that eattie
under range cuditim s require 4° r-or cent ororo .D.K. for oainte-

nrnce as ccapo.rod to stall-fed canlaris. Adding 40 per cent tc the
factor of 8.2 air ady arrived at, resulted in a final estimate of

11.48 pounds T.D.A. daily requiruuont per 1C -0 pound livowcight.

Knott, Hodgson and Ellington (1934)# in employing the energy-
content of protein and fat in animal gr.in, arrived at a figure of
3.53 pound c¢D.J. for each pound gain in b"dyweight of dairy cattle,
ilosely, Stuart and Graves (192?) arrived at a figure of 4.3 pound
T.D.iT. for each pound of gain for lattoning steers. Since there is
n cicsor resemblance between the gains of steers on vele *n, and
grins in dairy cows than there is between either of those and steers
being rapidly fattened, the- factor of 3.53 was preferred.

Allowance for loss in livowcight is more difficult to make. o
Scr.ie investigators uso the same amount of r.D.N. for correcting
either gain or loss in livewoight. Knott, Hodgson and Ellington
(1934) pref.r a lower figure, again estimated frao the roqviroaonts
of dairy cattle, of 2.73 pounds t.D.i - for every pound of loss in
bodyvoight.

T.D.K. requirements for maintenance, gain and loss in livoweight
of sheep are not at all as well investigated as in the case of cattle
Regarding the efficiency of farm animal, in the conversion of feeding
stuffs, Lcitch and Goddon (1953) state that, "It has nrt been p
sible to nalec an extensive study of mutton and 1 tab prrduc.i n aino
3r ouch of the life of the sheep is spent on pasture and it is im-
possible to estimate either the consumption of grass or its feeding
value. Apart from a slightly higher efficiency of pintoin c nve
aion, there is little difference between the lamb and the bullock.

Following on this, the T.D.H. requirements for producing one
pound of bodyaveight in shoe; was talien as 3.53 pound and 2.,3 Pound
T.D.H. was taken for every pound loss in bodyweigh . oi*ilar vy,

for the daily maintenance requirement of sheer vi .i a bodyv.e gh
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76.
100 pounds, 1.148 pound 1.D .l. vvns used. This is in cl sae agreement
v/ith the fr.ctrr of 1.1 pound !.D.jt. for maintenance per 100 pounds
bodywelght requirement mentioned by Starke (1946) and quoted by him

as having been used by Smuts and rnraia#
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Per cent
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0BTAHE3 PER SX-vGES.
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Livoweight D <*&X1 i Hot  «
maintained Oainai T.P.H. Loss.: T.D.K. »

502 t 109 ; 611 7 : 540
1
682 1 234 } 916 87 X 829
s
449 : 113t 562 24 : 538
427 s 102 : 529 49 2 480
388 : 97 t 485 83 X 402
t %
344 : 190 534 43 i 491
t 101 t 326 60 X 268 .
227 1 X i
524 : 158 t 662 20 2 662 vi:
s
567 : 131 I 698 40 2 658



- Sqasons.
1943/49
1949/50
1950/51
1951/52
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1953/54
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498 90 . 588
1
686 243 1 929
2
462 127 s 589
199 112 2 611
497 153 650
499 225 724
473 115 s 588
428 181 2 609
508 157 5 665
2
2
506 157 1 663
76 24 100
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(6 Bergen per steer)

Loss

65

94
38

102
80
92
90

41
60

75
11

Net
T.D.N.

523
835
551
509
570
632
498
568
605

588

89

o = =

[S

— e )

.a#,:'



»

*B

79

B. GL'ZIIIG oYaTEia.

llicso oxporinonts wore initiated in Octetar 1944 nnd wore
teminated in July 1953. They wore all conducted m Vth Hue nnd
dnlnaitovoid. This data f*raod part ?f the uatorial nf a thoais
suTx-iittod hy ths author to tho University of the "Jitwatorsrand for
tho degree nf pastor of bciunco in tho Botany Dopartuent. Table

XVIII gives dotail3 of the air grazing syst“u exporinanta.

TABLE m il.

GRJ.ZIUG BYSTU'J ,TTB CA/JLE Gii VELD.

Experiment ho. Particulars.
6 L. Limeveld: System III 3 atocra t* 24 norgen.
7 L. : Syaten IV 3 atears to 24 norgan.
8 L. ! System V 6 steora to 48 morgen#
6 D. Dalooitovcld: Syatorn ITI 3 stoora to 24 norgen#
7 D. 1 Syaton 1V 3 stoora t' 24 morgen.
8 D. 1 ayston V 6 atsars to 48 uorgen.

Veld and steer interaction waa measured hy means of
(1) Frequency eatiuutos of plants,
(2) Field observations,
(3) Soil analysis,
(4) Liveweight ohrJiges, deaths end departure from systems,
(5) Livoweight-curve area,
(6) Slaughter details, and

(7) Gecigeria-poisoning.

(1) PLTdAT FREQUENCY BSTIIWTTES:
In Tables XIX and XX the change in the number of plants
quadrat during the experimental period is given for lime and

mltevold respectively.
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Tho method, of plant counts was inadequate in that quadrats
were too small, replications too few and the initial counts under-
taken too late. Because of these shortcomings, large changes only
in the number of species will be considered.

Under all systems, hemeda trlandra, Chrysopogon montanus.
Sporoholus fimbriatus and Cyn.boppgon plurinodis on both veld types
and Diyitaria eriantl.a cm dolomileveld and under system V on lime,
stood up to cattle grazing. Conditions under system V appear to
favour the increase of i.eteropogor. contortus on dolomite end Cymbo-
pogon plurinodis on lime. Fingerhuthia africana and Zustachys
paspaloides. neither on lime nor on dolomite, were able to tolerate
cattle grazing.

The incidence of climax species decreased except under system
V on both veld types and under system III on dolomite. Serai spe-
cies (except under contincus grazing), pioneers, herbs, weeds and
karroid species, particularly on lime, increased between counts,
The largest number of Chrysocoma ter.uifoliatat the end of the experi-
mental period, occurred under continuously grazed lima and dolcmite-
veld. On dolomite the population of karroid species remained
reasonably stable whilo it increased on liaeveld.

Owing to pronounced seasonal varia ion in the occurrence of

Goigeric-. africana, no deductions from the counts of two isolated sea-

sons are justified.

(2) FIELD CBdERVAIKITS:

Eragrostis lchmanni ana, ?ingcrhut'.ia africana, Pigitaria erian-
tha and Themeda triandra were preferred by cattle above all 0 her
grasses. Cymbopogon plurinodis, lietoropogon co'itprtus and Aristida
yestita were grazed only whon young. Enr.eay ogon scoparius was fa-
voured when its seeds wore ripening.

In late winter, with grasses cropped short, steers took to
browsing the shrubs. rarchenanthus minor was particularly sought
after, and was observed to be slow in recovering after a drought.

Continuous grazing forc'd steers to commence browsing as early

autumn.. »/63



autumn, and to continue right up to the occurrence of the first rains.
The annual recurrence of such long-continued use caused the ground
around the bushes to bo severely trampled. In the same process
twigs and thick branches also woro broken off. Steers always pre-
ferred grasses to shrubs, when grasses were available; and it was
immaterial whether the grasses wore green or dry. At the emorgenoe
of the first new blades of grass, usually annuals, steers left off
browsing the shrubs and concentrated on the new growth.

Under continuous grazing the number of grasses, especially
Digitaria and Eustachys or. lime and Bnneapogon scoparius on dolomite,
dying from the centre of the tufts, wero considerable. Grasses be-
came dwarfed in stature and species favoured by steers were prevented
from seeding.

Grass tufts in camps receiving a full-summer rest followed by
autumn and early-winter grazing, sprouted more vigorously in spring
than tufts in camps exposed to all-summer grazing, followed by autumn
and winter resting. Eragrostis lehmanniana was the fiist grass to
turn green in spring, followed by Cymbopogon, Chpysopogon, :hemeda
and other grasses and shrubs.

In camps under split-aummor system V, maturation of grasses was
retarded and short, leafy herbage was available well into winter,
Wher- camps were subjected to full-summer rest grasses matured early
and the resulting herbage proved less acceptable to steers throughout
winter.

When abundant rain3 succeeded a severe drought, as happened
in 1950 and 1953, Aristida curvata constituted the principal pioneer
grass and the first herbage available. In normal rainfall seasons
Enneapogon brachystachyus and 'r tus racemosus were prominent as the
main pioneers. Grazing of camps in -arly summer prevented A. curv.ta
from running to seed.

Tuft grasses occupied the ground unevenly in the c <00 of conti
nuous gracing on both veld typos and also under the three—eamp system

on lime. In fact, they wero almost wholly confined to crac.-s, in

among.../84



84.
aaong rocks and under the shrubs. In tuir., annual grasses, weeds
and other herbaceous growth predominated, and in some oa-os occupied,

almost exclusively, the deeper soil in pans and low-lying areas.

(3) SOIL ANALYSIS:

In Tables XXI and XXII particulars are given of physical and
chemical analyses of soils, derived from experiments on line and do-
lomitovold respectively, which had been exposed to the different

grazing systems for the duration of these experiments.
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THHSL. GR.\ma. SYSTK'-S TI1TR CATTLE AT KOOPIAH3PUNIEE:.

Soil horizon

(i.ie):e3) 10-3 :3-6 7 6-12* 0-3 : 3-6
: : : : 1 :
pH. i 7.23: 7.14: 6.87: 7.32 6.92
Regisstance at
60 P. 136C- 1330: 1280: 1150 1120
hechanical ana-:
lyaia:(*17 5
Sand(> 0.02 am ) 82.49: 84 12:78.14:81.61 79.90
5 i
3ilt(0.02- 0002 6.16: 5.56: 4. 50 6.78 5.60
nun.)

Clay(<0.02 nun.) 11.53: 10 32- 17 36: 11 61 14.50

CaCCL(Z). : 0.00: 0.00: 0.00: 0.0? 0.00
P.(#)M 0018:.0014:9;0004:.0025 .0008:
c.(F) ©117: 0.96: 0.71:1.20 0.87:
% .(#) 0.10:0.10: 0.06: 0.13 0.092
C: Il ratio.

Vato 13 olulole

Jalts(M)~"":

Ha. 5.0009:.0011 -.0010:.0010;.0010
. S e w ?

K. 0017 0017 .0017:.0011:.0005

Ca. 0035 0033 .0028: 0059.;.0035
. ; s

*-g, 0004 0003 .0004 0006 .0002

HOD3* 0101 0095 .0086: 0183 .0103

Cl. 0035 0030 0030 0024 0024

(a) = Analyses by D.F.M. Claajaou.

(z) = l/o Citric acid solution.

(n) Soil : Water :: 1 : 2.

E%Pt.6L-Jyst,III .hzrt.JL-Syst.IV  »Sxpt>8L~S:.dt.V
: 6-128 0-3 t 3-6 » A.io

s 71
6.79: 7.43: 7.57: 7.58

1100: 1340: 1250: 1050

79.47: 79 45: 74 39: 73 27
4.71: 8.66: 12 73: 15 18
15.82:11.89 12.88:14.55

1 :
0.00: 2.99 3.97: 6.80

U007:.0030 .0024:.0019

0.66: 092 1.C4: 0.98

0.05- 0.11 0.11: 0.08

S1.4:1-9.2:112.0:1; Q.2:130.1:132.9:1:8.4:1 9.5:132.4:1
*

.OOC9 OOu73000"1000"

.0004 0017 00105 0005

.0024 0057 Ou63 006l

.0005% 0003 0005 .0007

.0068;.0185 .0200:1.0187
1

.0730:.0021 .0027:.0024
1

With increasing depth of soil, there is no difference in the

tendencies between systems III and IV; hut the silt fraction from

system V increases with increasing depth of soil and is higher with

a correspondingly laver sand fraction compared with a decrease in

the case of systems III and IV.

Under system V the phosphorus

status.../86



status of soils from all horizwis is higher than that of soils
under cither of the other two systems. In the 0-3 inch horizon,
the carbon-nitrogen ratio of soil under system V is narrower than

that of the other two systems.

1 ABLE XXIIeee 7



'IECPJUnICAL

YHREE GRAZKG oY/IT). 3

Soil horizon

(inchoa)

pHK<

Resistance
60 F,

Mechanical
lysis:(£)Y

Sand.(> 0.0¢

Silt(0.02-0.002:
mm ):

at

AMD CHB.ICAL

sJT*Yollov /

"dTP CAITLE

OF DULAJTS SOILS

M

:Ezp?.6D-3yst.III. :2xp t.7D-S:/3t.IV

: 0-3

: 7.50:

s
: 1000
t

ana-:

3-6

7.52: 7.42
1450: 1360

I
1

: 6-12:

0-3

7.53

1230

mu. ) :82.32 81.71:82.29 79.79

586 6.30: 6.2u 6.83
£3

Clay(<0.002 mm)*11.82 11.99:11.51 13.38

CaCo03.(f,)
P.(*) (@)
c.(#)
n.(a)

C: N ratio.

VTater-aolu”le

saltsC”o)

Ra.

K. 0006
Ca. .0055
% . .0007;
HCOy .0169
Cl .0027
(3) = Analyses

(z) =12 Citric acid

Soil

(m)

There is no difference

U.04

0027

0.84
O.lu

t

: 3-6

: 6-12:

ILmmRR

L:ver:ASPur':31}:.

«Sxpt.81K3yai.v.

0-3

: 3-6 t 6-3?

7.48:1 7.68 6.98: 7.18: 7.49
*

1220

930 1390 1060: 1250

I

79.82 82.86:81.42 81.96:82.67
*

6.68: 4.48: 8.02 6.81: 7.53

13.50:12.66:10.56 11.23: 9.80

" 0.06: 0.00

0.00: 0.00: 0.8120.00
0016 ..0021 .0022;.0009 "
0.95:i 1.37 0.86: v.86
0.10: 0.14 0.10: 0.08

0.00: 0.00

.00175.0020 .0014:,0049

1

0.87: 0.74 0.63= 1.04
0.08 U.09; 0.07: 0.10

8.2:1 9.7:110.1 1 8.8:110.2:140.6:1 8.3:1:8.6:130.1:1

1

*

.0016 $0012:.0010 .0010

Tater ::

1

.0008:.0017
.00412 . W54
.0012:.0005
.0142..0146

.00275.0027

solution.

1 : 2.

0010

0046
0005

.0139
0030

by D.F.K. ClaA-"n.

0011

.0009 .0007

.00082¢.0009

.0004 .0003 .0008 .0003:.0003

.0039 ,0o0r

035

*

.0035:.0055
t

.0010:.C 0;.0002 ,0005:.0u04

.0136:.0156:.0100 .0107:.0162

.0030:.0032:.0032:.0030:.0035

in the depth tendencies of soils under

ysterns III and IV, but under system V the sodiun content of the

toil increases vrith increasing depth whilst i+ decreases with in-

sreasinfT depth in the case of system III.

Oeil under system IV



has the lowest phosphorus status for all horizons with system V
soils the hi“iest status. The clay fraction for all horizons un-
der system V is the lowest while its silt fraction is the highest

of all three systems,

(4) LIVEUEIGKTa:

In Tables XXIII and XXIV the average livewcight gains and
losses, liveweight maintained and total digestible nutrients ob-
tained arc given for steers grazing lime and dolomiteveld under

three grazing systems.

ABLE XXIIt.../89









As regards livestock reaction there is little to choose between
the different grazing systems. On lime, continuous grazing ex-
celled by a small margin while the five-camp system proved best on
dolaniteveceld. Continuous grazing was responsible for tne largest
1lvov/eight loss in spring.

There appear to be no correlation between the total rainfall
during any particular season, on the one hand, and live weight gains
and losses, total digestible nutrients or livewoight maintenance
on the other hand. No evidence exists indicating either a dimi-
nution or an increase in livestock production over the nino years.

The respectivo systems did not materially differ in the manner
in which total digestible nutrients were divided among gains, losses
and maintenance. On an average, 77 per cent of the total digestible
nutrients vere used towards maintenance. Of the 23 per cent, that
went into liveweight gain, 9 per cent was lost again in spring.

None of the systems could provide for stock in the 1949 drought
and continuous grazing failed a second time in 1947 and 1952, in
early summer. Jtoors were removed from the experiments for longthy
periods. This was resorted to in order to prevent them dying from
poverty which occurred in throe out of nine seasons in he case of

continuous grazing and onco with each of the camp systems.

(5) r1vz EIGHI-CURVE AREA:
In Tables XXV and XXVI the area of the livewoight curve of
matched pairs of three stoers, for lime and dolomitoveld reanectively

together with levels of significant differences between areas, are

given.

TABLE XXV.../92
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(6) SLAUGHTERINGS;
In Table XXVII particulars arc given of slaughterings, capital
investment, profit and rate of interest for the different grazing

systems on lime and dolomit+eveld respectively.

TABLE XXVII.../95



fm, s

Farm llveweigb't in

Warm oarcase-v/eighi in 1lc.

Dressing percentago.
Grade.

Capital investment.
Land at R12 per morgen.
Stoera at H24 each.

Licks

and Inoculations.

Total capital investment.

Gross return from stoera
over 5 years.

Loss stock expenditure.

Excess of gross return over
stock expenditure.

Area of oxpts. in morgen.

Profit per morgen per year.

u) . —

XXVII.

FTW'Nrr/r

<« DO oiaitfcvclA.

5,32 u Sy ., Syst.: MMM Myst.

1*1156 slilS :1071 :«U43 »1°89

sH46
$! 606 : 610* 576 e+ 640: 586 s 624
I 52 : 55s 54 :: 56s 54 * 55§
I ;5 I : 1 x ;o 5!
: 1 2y s
XR286 i 288 ! 578 :: 286 : 288 : 5?6
s;sm 411441 26S 55 id<. w ;A
I it 1 r A moj6 ¢

;3b466 ! 468 ; 936 — 468 . 466 . 936

',s Rzaa?',271.2%sis-S; i283.6=265.4.568.2

! 160 :+ 180 : 180 ,~6U

r,M0a$ 91.2:156.6,,1C:.S; 85.4,208.2

24 ', 24

, 48 1, 24 1 24 > 48

o%o th‘



The five-camp systom on lime and continuous grazing on dclcroite
resulted in the lightest carcases, the poorest profit and the lowest
return on capital. In general, there is little to choose between
systems and veld types, but the three-camp system on lime and the
three and five-camp systems on dolomite yielded the most favourable

results,

(7) aEiaSRIA-POISONIIIGt
No cases of "vcrmeersiekte" nor any other deaths occurred cr

any of the experiments#

DISCUaSICN:

The reaction of the veld to use by cattle under different graz-
ing systems was essentially similar to that obtained under different
grazing intensities described earlier* Themeda, Cjymbopogon* Chry-
ijjopogon and Pigitaria criantha were again tolerant to grazing, while
Fingerhuthia -.nd Tra.-us koslerioidos proved intolerant to grazing
by cattle* The same tendency of a decline in climax species, ex-
cept for Pigitaria on dolomite, and the higher incidence of serai,
pioneer, karroid and herbaceous species evidenced in the grazing in-
tensity experiments* is obvious here* This suggests a rearrangement
of the constituent species of the sward towards a biotic sub-climax
under cattle grazing*

The various grazing systems, in spite of their diversity re-

garding the respective length and season of grazing and resting*

differed little in their effect on the veld# In this connection
there Is disagrcomon- among other investigators# Some found rota-
tional gr zing to b-.nefit the veld. Others again found continuous

grazing superior to grazing sys+.ms in this respect,

Trumble (1949)* working with cultivated pastures under dryland
conditions in South Awustralia, found that continuous grazing was not
disadvantageous, provided, "a sufficiency of photosynthozislng leaf
surface of the species most desired in the pasture la maintained#

Ho affirms the need for the mowing machine and adjustment of stocking

ratea***/97



rates according to seasonal growth conditions. Ho further emphasizes
that neither rate nor system of grazing can be planned on a rigid
basis because of their dependence on circumstances that are unpre-
dictable.

pasture investigations conducted by the Commonwealth Scientific
and Industrial Research Organisation in "estem Awustralia (Anonymous,
1960), showed that Hyparrhonia hirtr., a desirable .species under
those conditions, withstood continuous grazing. Davidson, Phillip
and Donald, quoted by Donald and Black (1958), pointed out that ro-
tational grazing appears to offor no advantage over continuous graz-
ing in regard to holding a pasture at the optimum loaf area index;
"provided the stock density is just sufficient to remove the food

J produced, continuous grazing will give maximum pasture production."
feature research workers at Potchofstroom on che Irnnsvaal Highveld
(Anonymous, 1958) found th-t under continuous grazing the basal earea
of plants was reduced while that of rotationally grazed plan re-
mained constant,

Aldrich (1959) suggests that the greatest disadvantage of conti-
nuous grazing is the repeated defoliation of the most paint..bio spe-
cies and root depletion, and that these processes eventually result
in the disappearance of the preferred species.

Kumar and Godbole (1933) found improvement in both quality and
quantity of grass in the adoption of a system of intermittent inten-
sive grazing in Western India. These workers found camps helped to
establish grass, which under continuous use would have been trampled,
uprooted or killed in their early and most susceptible stage of
growth. They also found that the division of a grass area into se-
veral compartments and the rotation of the grazing in such compart-
ments, enabled fresh growth of grass to take place, and this ulti-
mately increased the yield of the area.

Scott (1952), in referring to Natal sweetvold in which many
annual grasses abound, regards it as essential to allot/ these gr-s

to seed ao often as possible in order to allow for regeneration of



the species. In addition, he emphasised the need for a system of
management which aimed at a rest in spring to allow for reserves

to give forth new growth, a sood rest 4a allow for regeneration mid
an autumn rest to allow for translocation and build-up of reserves.

Khan (1952) found that when hoavily grazed rangelands were
closed to grazing for a season or two ahe yield of grasses was im-
proved both in quality and quantity. Navoh (1955) at Rehovot, Is-
rael, successfully used close management to suppress woods, end de-
ferment tc allow seeding and to afford protection of the first
autumn growth.

Khan and Bhatti (1956) in Pakistan, found that periodic closure
of void benefited Chrysopogon monticola, Hcteropogon contoitus and
Pennisetup orientale, while Cynoden dactylon and Dicunthium annula-
tum were relatively resistant and the need for closure w 3 much less.
At the Katherine Research Station in the Australian Korthem ‘'ierri-
toiy (Anrnynous, 1959)» a rotational grazing trial of two weoka
grazing and eight weeks rest at three intensities over a thrue-year
period, g vo satisf .ctory results.

Kong and iierril (I96C) found a four-pasture, three-herd system,
whereby the grazing of one camp is deferred for four months, to
result in better rango condition and forage production as compared
to continuous grazing undvr identical grazing intensities. Haynes
(1943), working on unfertilized pastures of the humid, north-eastern
United States, found small md insignificant differences between
continuous light grazing and rotational grazing. haynes and Noal
(1943) found erosion losses on a twenty per cent slope under lightly
-nd rotationally grazed plots not significantly dii“eror. u In
addition, the percentage of available foragv utilized by gr.zing
animals was less under rotational than under continuous grazing.

The small differential effect in the botanical composition of
the various systems might hi duo to the overruling importance of
moisture and temperature, f.ctorc which 3ped4 oil (1.a9, c-.ims may

th. offset of other factor,. Utrcmo temper turo, IW tW



Plant Growth wore soldon experienced during the nine seasons. I'ois-
turc, in fact, was deficient at some time or other, during all
nine seasons, with a prolonged drought in 1949.

Unfortunately, although veld reserves war. pat -.side at the
commencement of these experiments, no plant counts were undertaken
in these exclosuros concurrently with those of the grazing systems.
Consequently, the effect of weather fluctuations, and in particular
drought end ir.s effect on the veld, remain unknown entities. It
is possible that the 1949 drought and the good rainfall years immo-
diatily following it mi”it hr.ve had an equalizing effect on the
floristic composition of the different aystems. In this connection
Coupland (1958) found, on badlv depleted grassland in Jho Canadian
Great Plains, that the decades foil a,-ing drought were characterized
by secondary plant succession back towards the climax without any
differential effect between grazing experiments. Memey (1958)
in /.rizom found that the density of weeds increased during years
with normal and above normal rainfall.

he reversion of the veld to a biotic sub-climax is fortunately
characterized by greatly increased nunH-rs of Uragrostis lehmonniana
and other serai and pioneer grasses. Stock took these readily in
early-suxaer, thereby relieving some of the grazing pressure from
tho perennial tuft grasses. These benefited greatlyat astage
when they wore most susceptible to defoliation,

The prevention of grasses from running into see-d undercontinu-
rus use suggests a more Intense uso of preferred species. -his is
confirmed by experiments conducted at tho Lanitou Experimental Fo-
rest (Anonymous, 1957a). Those workers found an inverse relation-
ship to exist between intensity of use and percentage of plants
flowering. The unevenness of the sward under continuous grazing
need not rais_ undue alarm since "'est (1952) points nut that, "in
dry country- attempts to overcome the effects of selective grazing
by increasing the grazing pressure in order to obtain even grazing

seem invariably to have a bad effoel both on he void and on >ho



grazing animal."

A serious defect common to 'both rotational systems was the
closure of some camps in late-winter and spring. Under conditions
in the five-camp system three-fifths of the area, and in the case
of the three-camp system, two-thirds of the area was closed to graz-
ing in this way. Lute-winter and spring proved the most critical
season for steers. With all the area available with shrubs in
abundance and also some grasses, less severe losses in iivewoight
might have resulted than was actually the case.

In general, livestock reaction to different grazing systems
eras similar. This is in conformity with results of Black and Sa-
aago (1948) who found rotational grazing *0 improve the vegetation
but not to have any advantage over cont grazing in respect of
livewoight. Heady (1961) in a review cf continuous and specialized
grazing systems, cooes to the owing conclusion, "a specialized
grazing system has ne advantages in livestock production over conti-
nuous grazing, at least with gocd or excellent ranges um.er comparable
s booking intensities and degree of care in other management prac-
tices."

Gains in these experiments a+ Koopmansfontein wore found to
rnJiS0 between 70 and 439 pounds por steer f01 the summer months,
the mean for .11 seasons and systems being between 296 and 329 poinds.
This is at the higher licit of what Norman (1961)found at Katherine
in Australia, He found steers to gain between 100 and 300 pounds
from the beginning of the wet sc ‘son un il one or two months after
the rains end.

The lower loss in liveweight experienced by steers under grazing
systems might hav. been the result of steers being changed over to
rested veld in spring. This enabled them to graze their fill over
a smaller area, thereby reducing their maintenance requirements and
having more nutrients from the ingested material available "O st,.ve
off loss in condition. But whether the cost of erecting two or more

dividing fences is justified to effect an end of season gain greater



by thirty-odd-pounds per atoor in tho cr.ao of dolomite %nd rot to
benefit steers r.t r.ll in the cruse of limovold, is doubtful.

The lcaver gr.in in summer on limevold under the i'ivo-ctuap sys-
tem could not bo held tgainst the grrzing system -s such, since the
some system on dolomitoveld rosul bod in the best production. It
could rather be ascribed to the high incidence of Cyabopo,%en in this
experiment. This spec a was n'-t relished at all in summer and
steers wore therefore Ov*uged to fall back on fewer pal table grasses
on which to gain in condl ion#

In the liveweight tables a distinction is made between gains,
losses and maintenance# Hcv/ever, these criteria are all inter-
dependent and culminate in total digestible nutrients. With higher
summer gains more liveweight must be maintained, and with higher
spring losses, less liveweight need bo maintained. On an average
for all systems, for every 100 pounds T#D.Ke obtained, 77 pounds
wore diverted to maintaining stoers and 23 pounds were used for
gaining weight. Nine pounds out of every 100 pounds >D.J. ob-
tained were lost in spring. This loss is low when T.D.K. obtained
only is considered, but appreciable when weighed against livewei”t
gains.

The time to remove steers from experimental veld, in cases of
herbage shortage, was decided upon rather subjectively. Tor this
reason the actual length of time animals were oft the “Xpertmen -3
could not bo held strongly against any system in particular. A
f ct of importance is that steers had to be removed -t .11, This
would suggest that to expect : system in itself to overcome the
worst droughts without paying regard to other measures oul* b< .r
unrealistic approach. Moving stock to better pastures o- supple
mentation during periods of herbage minima appears to be the only
solution in surmounting incidental droujht.

Tho five—eamo system on lime and continuous s asing on dolo-
mite yielded tho poorest carcases. This is in ngr went wi"h Icmer

liveweight maintenance and 1.D.K. ovt"inod by steers undo” these



ditions. The reason for the poor production from these two aysterns
could to that their void had among the lowest climax grase numbers
of all should Cymhopogon he disregarded in <ho c”un+s. The fact

is that steers discriminated against this species. It is in profit
per morgen per year and in r to of interest that continuously grazed
dolomite and the five-camp system on lime proved inferior t' the
other systems. It is also on those scores that continuously grazed
linovold yielded loss than the three-c'np system “n line.

Experiments 6 L and 6 D were conducted at ,a grazing intensity
of a steer to eight morgen. In addition, they had Tily five sea-
sons in common with the twelve and six morgen per steer experiments
already discussed. Bearing this in mind, n considerable increase in
the profit per morgen and rate of interest, from the six to the
oij~it morgen stocking intensities, took place. A muth lever in-
crease occurred from the eight to the twelve morgen per steer grazing
rates. Thin suggests th t ei”it morgen per steer might he ap-
proaching optimum average grazing intensity in terms of profit and
interest on investment.

In terms of T.D.K. acquired and livoweight maintained per mor-
gen, both eight and six morgen stacking intensities resulted in simi-
lar amounts. This implies that increased nu*ricnts re not procur-
able <t he vier than eight morgen per steer grazing rates; in going
up the scale to the twelve morgen intensities, on the one hand, live—
weight maintenance and total digestible nutrients shw/ a dec”u.aso,
but on the other hand, these yielded the ighest profi * per morgen
cand the highest rate of interest.

In spite of extremely heavy Geigarl: afrlcana popul ticxis, no
"vormecersioktc" occurred. As 4r. explanation i; ia auggsetud th t
pasturage prefer:bio tc steers wore always available and that they
wore never obliged to subsist, in part or entirely, cn t: is bush.

It was occaaionally grazed, but never in amount; deleterious to the

health o. the vinimala.

The most Import nt conclusion .rrived at and practical value of



103.
thoso cxporinents is that noithor frcu the vogotationrj, nor froa
tho stock production aspect, is thoro much to choose hotv/oen the va-
rious systems used. Farmers who had heou following a continuous
grazing system wore quite justified in doing so. It is tho
cheapest end saves two fences on the three-camp and four on the five-
camp system. However, it must 'u emphasized that thoso remarks
apply strictly to circumstances where camp size varied from eight to
twenty-four morgen with watering points a maximum distance of 150G
yards from the furthest point in nmy particular camp.

In +his connection, it is illuminating to have Heady (1961)
attempting to answer the question of, "why does defOrrod-rot tion
grazing show significant results in tho management of land while it
has not been proved superior under experimental test." He suggests
that tee answer might lie in other features of management when a
rancher begins doforrod-r-trti~n systems. /xiong others, a change
in stocking r-te, rcdi; cribution of animals and brush control is
mentioned. For conditions ruling in Griqualand West, tho following
improved atAck management measures nay be added: regular .nd suffi-
cient phosphorus-licks} more watering point3( closer culling of
non-productive animals| regular immunization against endemic disea-
ses) regular drenching ..gainst internal parasitesf breeding and 1ro-
tating seo.sons coinciding with tho period of maximal production of

the void; the use of a sufficient number of sires and gsner .lly 1®”

proved supervision«

'

In prectico, two—eamp ays+oa , similar to that described by
Kostort (1952), whereby °ne cr—p is grazed continuously whixO the
other is being kept as a winter and spring reserve, seems to suggest
itself. Camps should be gr-zed and rested in .Itcmato groi/ing soa
sons. Resting of camps should coLmionce a few days after tho first
good spring or oarly-auumor rains. Camps enould continue be res
until after tho firs" killing fr-sta the following lv-» than

should bo*.h camips be made available t° stock right up n he time

the occurrence of the first good rains a.tor win ex.

AFTINBXURB 4 «»«A°4
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CHAPTER IV.
THE EFFECT OF STOCKIIG RATE .Til) ROTATTOLU GRAZEJG

ON oHESP PRODUCTIUH.

The nm.ctico among aheop farmor& on tho Ghanp plateau la to
hroed shoop \.Ith'iut restriction of their numbers. In the old days
they \/er. grazed under the care of a herdsman during the daytime and
kraalod at night. After the introduction of vermin-proof fencing
sheep wore free ranged. Thoy wore grazed all over tno farm without
regard to veld management or improvement for maximal production.
sVormoorsijkte" occurred generally and deaths due to starvation were
cor.mion.

Because of the advanced degree of veld impoverishment and re-
curring outbreaks of "vermoersickte" of increasing severity, two se-
ries of experiments, employing wcthurs as grazers of veld, were ini-
tiatod to comp-arei
A.Two rates of stocking under continuous grazing, and
B. Five grazing systems at a stocking rate of one sheep per

morgen.

The p .rposo of these experiments *as to determine how tue veld
could ho managed and at what grazing intensity it ho grazed an that
aheop would derive maximum benefit commensurate with veld conserva-
tion and improvement.

In this respect Davies (194°) gave early direction regarding the
nature of investigations to be undertaken, "In the semi-arid pastoral
areas on which the carrying capacity is below a sheep to 1.5 acres,
the prevention of deterioration of the plant c'wor by expl i-ativ*

grazing is the most important phase of pasture search."



rcspoctivoly undor both rates of groping.

for-*od part of the material of a thesis submitted by the author to

A« QRAa.uiu  xxi

'mo oxporiocnts v/oro oarriod out m limo nnd dolnmitcveld

tho University of the Witwntorerand for the degree of Uastor of

Science in the Botany Department. Table XXVIII gives details of

the four grazing intensity experiments.

Experiment Nol

end experiment 4 D four yeere ourller.

‘TABLE XXVIII.

GRAZIff0 Ii:TEIULIT with 3HFEP (ON VBLD.

Data from experiment 4 D

Particulars. _

12 "~Linovold 1 13 sheep continuous m 12 morgen.
. L » 12 sheep continuous on 12 morgen.
2 D Dnlomiteveld : 18 sheep continuous on 12 morgen.

5 12 sheep continuous on 12 morgen.

Bxporininta 4 L, 12 L rod 12 » were cemoeneed in Pctnuiy 1*0

"hey wore dl.oentlnuod In

July 1957 except for experiment 4 Dwhich wee temlnnted in July 1953.

(1)
(2)
3)
(4)
(b)
(6)

(D

d-ring the experimental period is

Veld end sheep interaction was measured ty menns of;
Frequency estimates ;f plants,

Field obser'r tions,

Soil analysis,

Livoweight changes,

Livoweigjit-curvo area, and

Goigeria-poisoning and other losses.

PTAUT FRSOBHICY 3 s-1.ATEG:

In Tables XXIX and XXX th 3 change in the frequency oy plants

given for lime and dolomiteveld

respectively.

iI/JLE XXIX.*¢A0®
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TABLE XXIX.

PLAifl REBPOH3E TO 1%

GRAZING DJTE(ToITIES WT'S

SHEEP (K LIKEVEID AT KuuP*AKSFUNTED:..

CLULiX SPECIES:

Themed"- tri-.ndra.ecee)yee
Chryscp og”n n”nt.-uma ...
Dititarin eri.-.ntha......
Fineerhuthia -fricana...
Sporohnlus fiuhrir.tua ..
Cyrabeypofi*n nlurinodis. ..

SERIL SPECIES:

Erayrostia letuaanniana.....
E. ohtusa..................
Oropotiup ¢ .ponae..........

PIoKEBR SPECIES:

Enneapo-ton brachys tachyus. *

Aristida curvata.e* ...eeeee e

Tragus raccnosus...........

"/EEDS:

Oceigeria africana..........

Chrysocona tcnuifolia..

Trlbulus torrc-jtris. ...

KARROID SPECIES:

Aster auiicatua............

OTHER SPECIES:

Frequency per 6u Cj'j.adrata
Sxpt.4 L(In/ah) : Expl.12 Lf"Am/ah"

SO N AN

S SOW

oo 21

24

Woody.
Herbaceous....eeeeeeee.

+ m i s i m i
0” 0 0

1 2 0

5 3 0

0 2 0

9 0 0

0 2 0

8 9 7

1 0 0
29 16 23

5% b

8
%
48H
4 4 13
2 0 0
3 3
36 13 9-

Waody sp. cies ccaprise the genera Euclea, "'.re u,.nt..us,

Asparagaa and Acacia.

Herbaceous species emprise the genera hulbas'*yli*» * -1"49-

rcma, Barleria, Stachys. Cornelina, Cyp,rus, EurhorUa, Halaxrida,

i-raea, Blepharis, Pharnacouc and

® = Significant difference at P

w = Significant difference at P

Ixiaranthua.

C.05

0.01

Surveys according to the motfigsl By Van Braembsen (I951)*

TILLS XXX.../109
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PL:jrr RESPUI;SS

iv r./u

GRAZEIG

iirigisiviss vn'iE

BMIEEP (H DOLU: ITSVSLD AT wltXril'JISPUN'ISE;.

1947
CLII4.:X 3P3CIS3;
Thoaodo tri”nlru######*#n#«#
Chn'sopog®n nmtanus.. 14
Di*-it-ri  erD’Xithn. »...» 17
Finpcrhuthia africana... 22
iporn'bolus fi: ibriatus. 0
Cyabopoarn alurin-dis... 1
ITutcrepo”TTi cant”rtus....... 50
Enneapogon ac “p.ariua . 42
Bustacnys paspal-'idos....... 5
Ariatida vestit:............ 5
Sub-total
35R-<L. SPECIES:
Eraprnstia lehis:.nnla,na.. .. ¢ 68
E. obtusa.  ecvecrneeen e 0
denudata, 43
opetiur. capensr........... 0
3r chi.aria cruajformia...... 0
rrag-is koeleriodes.......... 1
Sub-total 112
PIONEER SPECIBS 1
Inneapognn brachystachyua.... 15
".ristida curveta 12
-rague raoor.icoU3... .. ....... 24
Sub-total J L
"EED3:
africana............ 6
ihiys oc amr tcnutfalia. ... 5
5 tarr-Stris. e coee
Sub-total
+'RRulD SPECIES:
ndipcfer.a patc-na
iTHER SPECIES:
Sub-total 22
GILI:D TOI:X 358

liunber of plants
pe-r 15 gundrata

Hicpt.4 S(lo/ah)
1953

W &

LN
=g ok SUBNO A

558

333

15
224

JJ 2

84

17
103

16
37

53
1428

cody species comprise the genera Suclen,

Asparagus.

1951

SO NOSOoODLZeR

20

47
28

. rea r. x.ta*y '",us

crbacenud species comprise the genera -j:aliu, Sericor*m”t

stachys, CmacJina, Cyprus,

Pharnaccun.

= Significant difference at P = 0.05.
= Significant difference at F

at

d: K Eri;iEiH

Murray (19<6ve

u.01.

elafride, "raea, 3lo}--r*

"fVinAustie © «/

, Frequency”n“por
60 qaadrata”

1Sxpi.12 DC*/jm/sh)
1957

<

comocsocooo

18

7%,
53

1§

16+

[—N—}

74*

an



Because of tho inadequacy rf the uethod of plant counts, largo
changes only in the frequency will be considered.

Climax grasses were unable tolerate severe grazing by sheep
but they withstood moderate grazing at the rate of a sheep per mrr-
gen* Finaorhuthia africana on both veld typos cuid Thomeda trtandra
on lime did not stand up t" either moderate or severe grazing. oeral,
pioneer, kormid and o+her species remain' d s+ablo under both inten-
sities on limeveld and under the severe intensity on dolTiito but
increased under the moderate grazing rate on dolomiteveld.

In particular tho increase in Zragr”stis lehaanniana, Sr.neapogee
brachystachyus cnl Tragus r cc.:.. -sus on dolor ite are notewortliy*

In addition, under both moderate and severe grazing Heteropogm ocp-
tcrtus declined and Sust-.chys rasc .loidcs was practically eliminated.

Severe grazing on limeveld resulted in a significant increase
of Chrysocona tenuifolia. Under the moderate intensities it was
kept in check.

0,ving tc pronounced seasonal variation in tho occurrence of

Geigeria africana no deductions from the counts of two isolated sea-

sons are justified.

(2) FIELD GBoSHVATIONS;

Sheer preferred rhomeda triandrr. and Eragr.stis lehmanr.iana to
all other grasses. During tho greater p r' the yo .r they discri <
minated against CvmboDogen elurlnodls, discrimination being most pro-
nounced under the moderate and loss so under the severe grazing inten-
sities. In spring, however, when fresh sprouts of other gr-sses
were grazed off, sheep grazed tho green sprouts of this specivS froa
in among old grass in the tufts until the onset of rains. Deeper
soil sites were occupied by -'.ristida curvata.

Perennial grasses wore confined to rocky outer ps vxeep
moderately grazed dolomite where grosses formed a continuous stand.

Under tho severe intensities, particularly in ov.s n~

dant rain, a few perennial grasses managed to seed. iJl grasses,



1S

ill.
with the exception rf Cymbopogon plurin”die, were gradually grazed
down to the ground and nn area selection was evident.

Sheep started browsing shrubs earlier in winter under the se-
vere intensities than under the moderate intensities. Tarchonan-
thus minor was always preferred to other shrubs, and was bnrsod
until only thick branches remained. Sheep to-'k other shrubs reluc-
tantly, returning to T. min~r whenever new growth became available,
;.t the end of the dry season all shrubs were devoid of leaves as
far as sheep could reach.

Towards the termination of the experiments Sragrostis lehman-
niana and ;arch onanthus canphoratus van. litakunensis constituted the
the bulk of available herbage. An exception here was found in mo-
derate grazing on dolomite where tuft grasses abminded. In both ’
limoveld experiments and also in the severe grazing experiment on
dolomite the grazing pressure v.vs excessive and caused plants to be

unthrifty ,and the surface soil to be blewr in under the shrubs and

fences.

(3) SOIL AIIA1Y3I3;

In Tables XXXI and XXXII particulars arc given of mechanical
and chemical analyses of s-ils, derived from experiments on lime and
dolnmitovold respectively, after being exposed to the different graz-

ing intensities for the duration of these experiments.

TABLE XX H.../H2



MECHNICAL /.'ID
™ ORZHIQ RiTEi? WITH SREEP AT KvuplL'*SP*TEDi.

Expt. 12 L :s Expt. 4 L
(2/3ni»/3h«jep) :: (in./dheep)

Soil horizon (inches). ;:u—3 ° 36 : 6-12:: 03 : 3-6 ;

t: $ : - i i
pH. 0 7.30:6.90: 7.4:: 7.35: 6.85: 6.63
Resistance at 60 F, :: 1330:1450: 1420:: 1150: 1520: 1490

I1Gch ni cal analysis (#):
Sand (>0.U2 mm.) ::84.51:83.86:82.69-:80.39:83.-a:82.65

Silt ( 0.02 - 0,002 mm.) :: 5.87i 5.51: 4.82:: 8.83: 5.35* 4.51
.o . . . . 1

Clay (<0.002 mm.) :°9.62:10.63:12.49: :10.76:11.24:12.84
01 : i : :
CaC03 (£). 22 0.00: 0.00 0.00:: 0.09: 0.00: 0.00
HH H it : :
? W) (,) 0022:.0007 .0004::.0025:.00061.0003
C (*). 2 0,71: 0,68 0.41:: 0.93: 0.60: 047
©: 0.09: 0.07 0.US:: 0,11: 0.07: 0.05
H ($). ” 0 09' 0.07 : ; :
C : N ratio. :8.4:1:9%4:1 8.2:1::8.8:1:8.8ildD.2:1
W ater-soluble salts i : ot : 1
:: : t : *
Na .. 0011:.0012 -0013::.0011:.0019:.0009
: .o . . . *
K. £1,0015¢.0007 »0014::.0007:.0003:.0002
HH . S S *
Ca. ::.0048-,0044 .0042::.0037:.0041:.0028
e : HY : 1
::.0004:.0006 -0005::,0ul2:.0006:.0017
Ve >: . e : *
HCO3 :.:'0152;.0144 U158::.U115:.U0109:.0105
s . . . 1
cl .. 0024:.°027 -0032::.0024:.0030:.0024

(a) = Analyses by D.FM. Cl ascor.,

(2) * 1” Citric acid solution.

(n) Sail : Water :: 1 : 2.

There is no difference between the sails of the two grazing
rates as far as their depth tendencies are concerned,
upper horizon the phosphorus, carbon and nitrogen status, the silt

and clay fractions, in addition to the m.gncsium content of soils

under moderate grazing are higher than these s H3 ande

grazing.../H3
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iHAMICAL :JJD CHEMICAL .JIJIYSES13j OF DULuMI',EV3L3 SOIlli U%D2R

CIU GRAZDIG IL'TES WTH

>
-1
Soll horizon (inchesJ 5t
:S
pH.
Resistance at 6u F.

01
Mechanical r-nalysis (")t o
Sand (X>.02 mm.)

Silt (0.02 - 0.002 mm.)

..
Clay 0.002 mm.)

' 5.36: 5 89: 5%43:e

ollEEP Ai KuOPIL'JISM'iTHI.

Expt. 12 D  i: Expt. 4 D

(2/3r.i./3hoep). rj_ 'Jn./sheep).

03 :3-6:6— <+<07j:3-6: 6-12
. ~ = VowE t 1

6.98. 6.8- 6.8:!:: 7.-40; 7.48; 7.55

: : 3 S :
1050; 132C 13COS$; 7.200: 1050, 1150

: 1
*

::81,20:79.51580.06: 83,02:02.11:81.20

*e

9.65. 8.12: 6.41

. " %

::12.84:14.60:14.51:1 9.18: 9.77,12.39

: : 1« 1
0,03: OuO: 0.00:: 1.71: 0,72? 0.22

CaC03 (#).

st : : $: 1 %

,:vow;y', .uj27: 00]0. eo0ib «0*>3,719
P (Sb) (Z) L) ; J 5 ] ° % A

31 l.oi; 0,86, 0.54:» 1,67: 1.16: 0.60
C (#)o % * 4 o)) °

0.72: 0.11?2 0-0". O.JJ: 0,1j: 0.0?

N (#)' ol 1 S N : :

oo o1 Iy %0 o1 .
C1H ratic. ::8,6.1.?.951.7 3 i—l 1 '6.3.1.'8.2.1
Water—scluhlo salts (/j) ~ ~* i ] . " : !
Na 5J.0013? .0012: .0* :.0 .uXf.. ,uvlO«.0010
K ., .uull: ,0004: .0'°02;+,0V12?.003 05,0003
Ca 0 .0Ov'5"m.002 V ,002%22.0057: .0054: .0015

. .G(X2- vu>V 5?- V-"i. 'U.3i,0024
Mg' . md S A

:,0162:.LLb5'.Uv3G-:: 3:,0141
HCO3J « .

.
Vle !

0027:.0027: .Cogl; *.0028:,00441.0038

(s) = Analyses by D.F.".. Claas?
(z) = Vjo Citric acid solution,
(n) = Soil : Water :: 1 : 2.
With increasing depth of soil, there is n-’> di?--r>-n
tendencies between the grazing rates. In the 0-3

silt and clay fractions of the

latim

grazing rates -re i- aav .. - 70

to each other, high cl*y under savors grcalr.r #"'3 ~s”.atcd

with low silt content. Soils under moderate gr:.--;hna

carbon and nitrogen status and a wider carb'n v

- -1

%

HV#

i

C—— o



all horizons than arils under severe gr-.zing.

(4) LTVETEIGHTS:

In Tn*lee XXIII and XXIV the average Ixvoweight gains and
Inesea , livewaight maintained and total digesti.lo nutrients Cb-
tainod are given for sheep grazing liae and doloaiteveld under two

rates of grazing.
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im s XXXIII
GAINS ABD LOSSES PER 3HgS? « LIVZWEIGHT MAIM TAINED AND T.D.N. OQBUI*EID)
IN POUNDS PEI LIJRGEN ujf LUISVELD UNDER TOU GRAZIIG RATES.
t > Bxpt. 12 L - (0.67 mor”n/uheep). t Expt, 4 L - (1 morgen/sheep).
I Total «t tLivevzeigbt Net 1 tLivowoightt  Net
Rainfall 11Summer Spring Net tmaintained T.D.N.per t Summer Spring Net tmaintain0dtTeD.N.
Seasons. i (mm.) ;iGains Losses Gainr.tpor morgen morgen. : Gains. Losses Gainstper morgent liorger.
! i: t t
1949/50. : 588 »: 36 3 33(9)| 33121 459 1 37 r 32 : 22081 370
>1
1950/51. 470  tt 12 5 7 t 30166 389 21 2 19 t 21658 317
S t:
1951/52. 1 288  tt 15 20 -5(*1 36720 429 : 18 17 1 t 29988 348
1 IrpJt (np,):
1952/53. « 418 t; 15 13 2 t 38090 463 t 24 9 15 t 26530 366
1 (x»2Pi)t I
1953/ 54. « 3718 s 11 17 -6 ;43016 482 t 19 14 5 : 47916 396
t 11 Pt t (pe) t
1954/ 55. 1 459 it 25 24 1 : 43253 531 19 19 02t 47085 375
s il (svgpa). 1 (pvijt
1955/ 56. J 563 ,, 21 27 -6 % 33306 383 t 15 8 7 t 35490 260
1 11 (Pig; 1 1295 .
1956/ 57 427 tt 24 16 6 19824 300 ; 21 15 %1 20i6u 187
' { 1 1
liean per « Is ¢ i t
season. * 449 t> 20 16 4 1 22 11 11t -
* °
X e
Mean per morgen per X X t 1
conn P gen P ¢ 30 se 6t 34687 430 2 11 11t 31364 327
) 1 1

Sub-notation deno+tea the nu-nber of animals

V V P78 etc

involved.

B - Sheep died from Hydrocyanic poisoning,

t - Sheep sick from Geigeria poisoning.

r . Sheep removed fr-m S/11/52 - 10/2/53 due toher',ageshortage,

n . Sheep removed from 11/11/52 - 10/2/53 due toherbage shortage,

p . Sheep died from poverty.

X - Sheep removed 29/12/53 - 23/2/54 due toherbageshortage,

\ - Sheep died from Geigeria poisoning.

0 - Bwea replaced wethers onthe experiments fromthis season
onwards.

a - -'ei”its arc the mean of 10 and 12 sheep for expe FINENE L
and 4 I*

TABLE XXXIV,../117



PAINS AHD LOSSEa PRR SHEEP

UBLE

XXXIV.

LIVKVTEIQHT JIAHJ-

MORGEN ow njT.fit,:rn>virm T t,
Expt. 12 D - (0-*7
Net 3
Seaaons, 7.D.N. per*;
1 morgen. :j
1945/46. 268 11 - 1 ::
11 . 1
1946/47. 300 t! - t 1/
11 1
1947/48. 466 . 1 xXx
11 1 1y
1948/49. 151 T 1 X1
1949/50 588 i I T}
’ " 15 0 !
1950/51 470 1 y ! b 2 :
: ' 26 0 26 1 28178 461 ir
1951/5P. 288 .
105253 ﬁ 22 13 9 : 42228 548
. 418
q ! 7o M 4638 720 :1
u):
1954/55. 459 it 24 . 13 . 1(5 ): 15585 i
1955/56 (o\ 563 n 27 16 : 11 : 41904 559 %1
11 % i .
«
1956/57. 27 1120 a5 P e wo M
1
Mean per seauona 149/*57 1 1 i
'4V'53- s 27 1 10 17 .::1
I -
I'ean per morgen per sea-: 1 I 1:
SOn '49/'57, ,45/,53. 1: 41 1 16 25 5732 5 l's
| s . '
Mean per season 1949/1953t 29 s 5 . ,, ] i1
Kean per morgen per sea-:: % : 11
son 1949/1953._ _ _ _ ., 44_ 8 : 36 , 31693 A4 _11'
m -eights are the mean of 18 sheep for experiment 12 D and 12
sheep for experiment 4 D.
r Sheep removed 8/11/.!9 - 10/1/5U, due to herbage shortage.
81 Shoep died from Hydrocyanic poisoning.
Pi Sheep died from poverty.
t Sheep sick from Peigeria poisoning.
0 ENves replaced wethers on the experiments from this soar one

onwards.

TAXNED ANN T.D.N. OBiAINEn

T™O GRAZING RATBS.

Expt. 4 D- (1 morgcn/sheoo). «

t Liveweightj Not *
Summon Sprin  Not  majntained: T.D.N. pen
Gains.:Losse  Gain per morAron: morgen.

1
17 t 13 4 35616 i 433
24«15 9 39092 389 i
1
28 §$ 3 25 A% 32942 . 469 :
33 : 18 15(r 28465 P 394
38 : 11 22 (a 36822 57
16 i 5 1 26741 : 35C 1
31 : 4 22(* 16524 : 288 :
: 1
36 ;4 3209 34848 : 516 :
2
- - - 1
) 2
2 ] 3
» S - -
; 2
-2 . - t
t 3
2
2
8 . 9 19
3 t
3 2
28 . 19 31381 ! 421 2
2 2
30 3 6 24 -
2
2
30 2 6 24 28734 i 420 i



On a per sheep hasis, summer gains from the two grazing inten-
sities on limoveld were similar. The same applies to different
grazing rates on dolomite, hut here higher summer gains than on
lime were recorded. On dolomite, spring losses and net gains
from the two grazing rates did not. differ much. On lime, however,
severe grazing resulted in an 80 per ¢ it spring loss as against a
50 per cont spring loss for moderate grazing.

On a per morgen basis, sheep on severely grazed lime registered
a higher summer gain than sheep on the moderate stocking rate. But
as a result of the lower livoweight loss in spring moderate grazing
ended the season with more net gains to its credit. Per rorgen
summer gains on severely grazed dolomite were higher then an moderate
grazing. In spit, of more weight lost in spring lorn severe gtarttijL
sheep still ended the season with more? net gains than svc  order

moderate grazing.

M
Both veld types yielded more total digestible nv.trxuh . and re-
sulted in higher livoweight maintenance under severe grain?. On
lime, both stocking rates failed to carry their Sheep the

1952/53 season and severe grazing failed once *10re m trhe next sea-

son. On dolomite, moderate grazing tnil. 1 once in tii 11949/50 sea-

son.

5) ARRA OF THE LIVB’/EIOHT-CUBVus
In Tables XXXV and XXXVI this measurement of sheep . .action to

grazing is given for lime and del omitovoid respectively.



Period
28.2.50
18.6.52

13.7.55

(m) =

TA3LJ XXXV.
AREA™n ' THE LIVZ/ZIGE'.-CUaVZ v? oH3E? GRAZOIO

LTTrRVRLT) [IP!I£r. 1'U GIL\Zi:iG RAI'Eo.

:iExpt.A L i:Expt.12 Lt«Caloulated tloignificant

1 m Q-67 m.rvalues of ;; Differences
on Experiment:s Area. :: Aroa. : P £ (P<0.U10)
1: i
. 17.6.52. :1 2625 .1 2386 ::2.88 :U.U05:i4 > 12 L
11 . i: S :s
- 12.7.55. :1 3065 t: 2752 :52.91 :0.uu2s:4 L>12 L

53
. 19.2.57 :1 1142 :1 1067

§ § s
e 1.66 :u,u49ss N.S»
. ) : SS

L:— - —— ——

Tho area of the livewoight-curve was calculated from the
average llveweight of 13 sheep and 12 sheep for Experiments

12 L and 4 L respectively*

zodorato grazing, with two out of throe lots of experimental

shoop,

resulted in significantly greater areas of the livoweight-

curvo in comparison with severe grazing.

5.2.46
26.5.48
35.8.51

15.8.50

IABLE XXXVI,
PBICI- FHE LIV3K3IGHT-CUBYVS O F .~ ~

DuLOlIntevelE s/ pep. " !

rr E D
11 0 "
. 25.5.48  :1 3407 11 % 88
—14+7.51 11 3794 -11 " - . o8
15753 11 1827 it : 1 88
2 B . %8
.. 1. 2116 1
—17.652 : ! 5
- 8 -
- 1: > 3313 88 :
; i;;:: G — 1. 1231 88 — 8 83

The area of the livo«ein»t-=urvo was calculated fr« the
average Uve.elght of 18 eheep and 12 eh.op for

70 Ti nmrl 4 D1csroctlvely «



The two dolomite grazing rato experiments were not executed si-
multaneously and as a consequence sheep were not matched. Phis
precludes comparison of the areas of the liveweififct-curvos to he
made. Soaring in mind the late commencement of the severe grazing
rate, the areas of the livoweight-curve of shocp under moderate

grazing wore consistently higher than those of sheep under severe

grazing!

(6) OEISEm-POISOimiGAh2 IAKhR LuaaEJi

Moderate grazing on dolon.ite resulled in two ehoop dying from
hydrocyanic poisoning and one sheep as a result of poverty. Undar
the severe intensity two sheep were lost from poverty and one sheep
from hydrocyanic poisoning. Ho Ooigeria-poisoning occurred.

On severely ga-azad limovold, losses amounted to 20 sheep dying
from poverty, eight from Goigona-poisoning and fo-ur as a result of
hydrocyanic poisoning; under the moderate intensity, eleven sheep
died from poverty and two as a result of Oeigeria-poisoning. All
deaths due to Goigeria-poisoning occurred since July 1955 from which

date owes wore being grazed on the experiments.

DISCUSSION»

At the commencement of the experiments the void was composed
ofa number of climax grasses, other grasses and herbs. Turing the
course of these grazing rate experiments the veld reverted to a biotl.
sub-climax under sheep grazing. This sub-climax stage is fairly
high in the succession under moderate rrazing and is maue up
fair number of climax grasses and other serai species. In o
with this, the sub-climax stage under severe grazing is low in tbe
succession and consists mainly of soral, pioneer, weed, krrroid

and other species with few or no climax grasses.

The decline and eventual disappearance of climax gr.s.es from
sovorol, gr»=od void .a, to attrlituted to =< luual removal ty stoop

of all leavos and stocs of gv,saos. "Ao plants -ore «hor.fo»



unatlo to Bet seed or to replenish root reserves adequately. This

in turn prevented seedlings from re-occupying the ground and erioting
tufts from regaining full vigour. The results obtai.nol in these

experiments is contrary to the experience of Biddiscombe, Hutchings,

Edgar and Cuthbcrtson (1956) in New South Wales. There they found

the number of plants of the perennial grass component tended to be

higher with heavy stocking in veld composed mainly of Stifa, pjtlorlg

and M eitaria. It is however possible that the heavy stocking used

by these workers might not have been as severe an that of the grazing

rate experiments under discussion. This could account ior the dif-

fering results obtained. Boyko (1952) describes the arid zoies as
being situated on the border regions of survival possibilities for

the various species and of vegetation as a whole} he cautions agaimt

even the smallest change in the factors involved in that they may
play an altogether decisive role in plant survival.

Under moderate, continuous grazing, however, different condition,

existed. Sufficient stems and leaves or portions of leaves were

left -ingrazed by shoep. *his enabled plants t “oed, hereby pr

pagating themselves. In addition, root reserves accumulated and

vigour was restored to the climax grasses.
Fin..-qrhutblf. qfricana again provqd intalar.nl avan to oodaratt
UB, . The results obtained with this speoies under cattle grating

experiments is oonfirned by this fact. This specie, seems to held

5
out promise as an important criterion of veld use, both where oettl. jj
and where sheep re being grazed.

The increase of Ennc-apogon braohystachyus and n”*us rj.cimo8 _

on lightly stocked dolomite runs contrary to the experience of Biddle

combe et al (1956). These workers found light stocking provided a

significantly lower percentage of annuals in the total gree

stock. The decrease of Aristlda cuvvata on severely grazed lioe

and dolomltovold differs from the species response obtained V
and Young (1954) in Texas. These investigatory found thro

.necios (Arlstldaanp.) to increase under heavy sheep grazing but



122.
to decrease under cattle grazing. The divergence in the rosronse
of annual grasses nay possibly be ascribed to the natuxo of the year
in which the final counts were undertaken. It was most likely a
favourable season ror germination and growth of £. brachystachyus and
Tragus racemosus but not for A. curvata. It is unlikely that the
seed supply of A. curvata became exhausted through years of close
grazing. Seeds of this grass are carried far and wide by the wind
and the animals, and the canes were surrounded by large tracts of
veld in which A. curvata grew in profusion.

The movement of soil from the ground between bushes towards
the shrubs is explained by Kucera (1958) whc found transient types
of vegetation not as effective in retarding surface loss of soil.

He explains that such types have characteristically earlier develop- I
ment and lack the deep root system which are typical of perennial
tuft species. .

The elimination of Eeteropogon contortus and Cyrnbopogon plurl-
nodja, although these grasses are low in grazing preference for most
of the year, could partly be duo to sheep continually grazing cut
the green sprouts from in among the old stems and leaves in the
tufts during spring. This n- doubt caused groat injury to thsse
grasses at a most vulnerable sJ:ge and led to their decline and
eventual disappearance.

The increase in Chrysocom. tonuifolia under severely grazed
lime is attributable to reduced compotition afforded by fe>.t,r oli
max grasses. Shaw (1875) claimed that the bitter and nausea* cha-
racter of Chrysocoma gave it immunity from grazing and ament
was responsible for its unhampered propagation.

Sheep appeared to favour the same grasses whioh cattle fa-
voured. In addition, sheep obtained a greater proportion of
herbage from browse plants. This inference is in agreement ,.ith
that arrived at by Sampson (1944) for burned cnaparral in Cali
He found sheep to utilize all typos of brushland more conpi. oy

cattle and to exhibit fewer seasonal preferences in cnoice of

forage. Unfortunately.../123



Unfortunately, shrub surveys were not undertaken in these oxne-
rinents and quantitative data on shrub reaction to browsing is there-
fore unavailable. It is, however, questionable whether the shrubs,
and in particular Tarchonantbus minor, would survive continual defo-
liation and de-branching of such severe degree as evidenced in these
experiments.

Coetsce (1961) is of the opinion that Tarchonantbus minor had
been browsed to extinction by sheep over largo tracts of the area.
As a consequence, after frostg occur and grasses are no longer re-
lished, sheep are obliged to fall back on Geigeria africana. In
this sense, the destruction of T. minor may well be considered as a
contributory cause of Geigeria-poisoning. Acocks (1953) also sub-
scribes co the view that T. minor is being steadily grazed out.

The similar gains resulting from the different rates of graz-
ing in summer could be because sseep obtain sufficient herbage for
maximum gains on one as well as cn two—thirds of a morgen of either
lime or doloniteveld. On severely grazed dolomite, enough herbage
was left over from summer to tide sheep over winter and spring.
Contrary to this, limeveld under severe grazing resulted in sheep
losing condition to a dangerous level. This indicates a shortage
of grazing during these months.

The c-nclusi'n arrived atis that severe grazing as opposed to mo-
derate grazing led to lower summer gains on a per stock unit basis.
But when this was expressed on a per unit area basi”®, the reverse

applied. This is confirmed by Roe, Southcott and -urnor (1959),

investigating natural pastures in Mew “outh ,/aleo. workers
found the same relationship between rate of gain pel and per
acre, '"the lightest rate of stocking slightly increa. wool produc

tion per head, but the heaviest rate greatly Increasing product!* per
acre." Heady (1961) throws some light on "his anomaly wsen he con

eludes that, "Hot until the animal potential to produce has teen sur-
passed will differences in the pasture bo measured in animal products#

The high spring livoveight loss of sheep under severe gr



conforms to results quoted ty J*eles (1956) in that the number of
sheep turned out fat was inversely proportional to the density of
stocking. Gard, Puclleman, Van Doren and Kanmalade (1943) obtained
a similar result where the gross annual return from moderate grazing
amounted to » 6 .SO, while a loss of*1.10 was sustained from a com-
parable area of severely grazed land.

The higher maintenance and more total digestible nutrients ob-
tained per unit area under severe grazing as opposed to those obtain-
ed free moderate grazing is in accordance with results obtained by
Roe and Allen (1945). Their work indicated that one way of increas-
ing the efficiency of use of native pastures is by increasing the
rata of stocking.

Although larger amounts of T.D.h. resulted irom con inuou>, se-
vere stocking on limevcld, this increased efficiency of use was ob-
tained at the cost of appreciable numbers of sheep dying irom poverty,
With the exception of moderate grazing on dolomite, the net gains of
sheep declined between 195 %d 1957. This suggests inability of
the veld to keep stock in a .nrifty condition towards the closing
stages of these experiments and is symptomatic of severe damage to
the grazing. This applies particularly to severe grazing on dolt
mite.

Deaths due to poverty and Geigeria-poisoning may best be consi-
dered together because of the difficulty with which they were diag-
nosed. Cn dolomite, those losses were few and amounted to on,-half
per cent per annum as against two per cent for moderate and three per
cent for severe grazing on lime. Those leases again tend ti 1* di-
roctly proportional to the grazing rate. An examination of *hese |
deaths in the light of severe spring loss in condition makes it abOB*
dantly clear that the amount of available herbage is closely corre-
lated with Gei, iria-poisoning vnd survival. With hiavior grazing
per unit area less herbage is available per sheep and a higher proba-

bility exists of the occurrence of Goigerin-poisonine and pov*. y

The browsing of shrubs sc that they become bare up +o three



feet in height indicates the length.', to which sheep will ,~ to sur-
vive on veld “rom which most grasses have disappeared. Rowlands
(1959) ccements on this phenomenon and refers to the fact that, '"the
vestiges of the sheep's foraging instinct are more marked in some
sheen than in others and more marked in all sheep than in cattle,
from which, by the p.r:oes3 "f d-uosticr.tim , it is slowly boing eli-
minated."

Steyn (1943) was one of the first of a long line of workers
who claimed that the solution of "vermjersiekte" did not lie in the
discovery of a remedy' but in the correct control of grazing. In
these experiments, two-thirds of a morgen of veld was wholly inade-
quate for sheep and this intensity had disastrous effoc s on the vsld
One morgen per sheep appeared to be the lover limit of grazing inten-
sity for wethers. The minimum rate of grazing for ewes heavy in
lamb or with lambs at foot can be expected to be nearly twice that
of wethers. The increased demands of producing owes caused the veld
to fall short of their demands. -0 such animals, Geigerla riricana
provided sustenance and eating this caused ewes to -all easy prey
to "venneersiokte'e

The practical implications of those experiments appear to be
that a grazing rate of a dry sheep to two-thirds of a morgen on lime-
veld overtakes both vegetation and stock. Such concentration of
stock led to the virtual elimination of perennial, leafy grasses and
an alarmingly high rate of stock deaths from both poverty and ver-
moereiekte". Higher up the scale a grazing intensity of one morgen
limoveld per sheep appeared to be the minimum stock concentration
at which fair production, commensurate with veld conservation, was
feasible.

On dolomite, two-thirds of a morgen per non-producing sheep
yielded satisfactory results both as regards livestock and
At a rate of one ur-rgon per dry sheep the upper limit of

centration was reached.

AUUEXUTIE 6.../126



Seasons.
1949/50.
1950/51
1951/52
1952/53.
1953/54
1954/55
1955/56.

1956/57.

Mean/seaa on.

Per cent.
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(5) Liveweight-ourve area, and

(6) Geigorin-noiaoning and othar losaos.

(1) PLANT COUNTS,
In Tables XXXVIITand XXXIX the change in plant counts and
frequencies during the experimental period is given for lime and

dolomiteveld respectively.

ABLE XXXVIII..A30



TABLE XXXVTH*

PLVIST RSSPuHSE TV FIVE ORAAPIG SYSTELDb WI'H SHEEP JH LIUEVELD AT  KOOPMANAFulTTETii.

I 1 .
Froquoncy per quadrats,
60

Expt, 4 1# Expt. 5>
3yst. IV~ Syst. \Y

Uua'ber of plants in'n” 15 quadrats.

of au'&ritJl
Exnt. 1 L. E.cpt. 2 L. Expt. 3 L.
3yat« I dyat, IT  3yjt. Ill

19A7 1953 1947 1953 1947 1953 1951 257 1951 757
TLTMAX SPECIES»
Themoda 51 15 38 36 34 6 0179
Fingorhuthia afTic.”a . * 4. 4 40 3 ~ * 2 0 29 3
3} 1 14 28*
Chryaopogon mantanus 1
Sporobolus s 10 5 0 9 9
0 0 20 2-
Bustachys s 9 " y A 0 6 5 10 5
Dialtaria = i 0 0 y 3 u 0 0 12 16
Cymbopogon. plurlnodls................. 3 0 Q 0 0 1 0
Aristida e A " y 0 0 0 0 1 2
A» unlpluinlsa e, 0 0 0 54 0 0 0 0 0 0
Pan! cue. col oratum. ... .
Sub-total 141 _111__m - 126——M —4L _
SUCCESSiuliAL  SPECIE*:
3 8 49 210
Eragrostls 144 105 44 51 =3 155 0 1 0 1
E. donudata A J y 0 u 4 0 0 u 0.
Enneapogon = ..veeeeenene 0 2' 0 12 u 0 20 29 59
Oropotium e A % 10 u 14 0 0 0 21 ]S)
Tragus = e
Sub-total 163 121 " A
n szs. tm m i 30 291 21 38" 115 158”
Bnneapognn brachystachyua.... S5« A 33 373 24 150 27 16 62 34*
Tragus ceeeeeeeeen 1 5 4 1 24 31 66 88+
Aristida = e v - .
3ut.total S8 2298--—--——- 58 _i=2-
% 116 229"
) ) - 29 204 9 324 1 187 18 43 u 3
Qoigoria afri . p/ 4 33 4 14 0 6 1
Tribulus e A v 0 U 0 2 4
Chry?ocoma = e , ni M
e 3° il-ia ———— s - &
KARRvVID SPECIES: 0 0 0 0 4-
o 3 0 4 u 1 2 26*
llonochma 101 3 2
) 0 u 2
lister 0 1 0 1 0 u
Indigofora patens.....eccueenueee " Q
Sub-total — 2 —n
OTHER SPECIES: .. o 1 0 0 1 1
0 30 6 ~Q * 34 36 218 230
Woody 82 19e 14 66 15 48

the aissat.

[*!: : . : %
>iv Hurray (1946) e
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BGCe-mao of tho inadequacy of the aethod of plant counts, largo
changes in the '"botanical composition only will be considered.

On both veld typos, Themoda triandra, except under continuous

grazing or lime, Chryjopogm aontanus, dporobelus fiutrlatus and

Di.Titaria eriantha, except under the three-camp systems on lime,

proved tolerant t- grazing by sheep under the different systems of

management at the rate of one sheep per morgen. Under all cendi-

tim s Fin/Terhuthin africna, lragus koelerioidee and Sustach”s jgas-
paloides proved to be intolerant to grazing, while Heterop”on oon-
tortus, Cyabopogon rlurin-dis and Enneapogon scoparius were kept in
check.

The control of Cbrysocoma tonuifolia was affected unucr nil *

systems of grazing and on both void types. High seasonal variation

in the occurrence of Geigcria africana does not warrant Inference#
to be drawn from the plant counts of two isolated seasons only.
From the plant response point of view, there is little to choose

between the different systems used.

(2) FIELD OBSERVATIONS:
Eroerostis l1.tew ail. producing no. ledvo. frd. bdtb tuft,

and nodes, -ond Themed, trlandx- -ere the first grss.e. to s,r~t In

spring. They wore foil-wed by Fir.yrhuth” africana, Carysopoge

aontanus, rvmbopogon rlurinodis and others, eriantha being

the last to green up after winter. Out-.f-.ea.rn winter or .pring

rain, resulted in vigorou. .fronting followed by active grcth a,

aoon as temperatures rose after winter.

On 3U.-iLicr-uaed camp., gras... intolerant to grating .pr=ut.d

with loss vigour compared with grasses in camps th..t gra
at other time, of the year. luring mild winters with abundant
carry-over of moisture, either from autumn or winter rain.,

getation remained active throughout winter. dumrer-grat.d cam,.

sprouted earlier than was the case with summer-rested camps, but

f mamar' njunnB for a short while mly compared



with : one continued sprouting on summer-spared camps. Cymhopo”on
was the most vigorous grass to sprout and continued to do so for
an appreciable tine. With now shoots of this species emerging
fron old tufts, sheep grazed these shoots from in among mature and
dry stems and leaves.

Only in the case of other species being available did sheep dis-
criminate :gainst Cymbopogon, 3;orobelus, Heteropogon contortus.
Aristida veatita. Digitaria eriantha, Ennoap”gpn scoparius and atoms
of all grasses. E. lohmanniana. Themeda. Tragus koelerioides and
Fingerhuthia were preferred above all others. In early summer,
sheep grazed A. curvata and prevented it from seeding. At this
time also, shoop readily took all the grasses with no sign whatsoever
of either species or area-selective grazing, Upc*i entering a camp
in midsummer sheep preferred grazing grass leaves to stems and in-
florescences. In winter sheep experienced difficulty in utilizing
the rank growth on all-summer sy red camps.

On lime with abundant larch onanthus minor available, sheep
browsed this species in preference to T. camphorr.tus var. 1Uatajnensis,
Rhus ciliata, R. pyroldos, R*lancca, Grcwia oana, Euclea cvata,
Zl=yphus aucronata and Royor.a h ir * . 0% a°lomitc h-wevor, no such
preferences were evident.

In winter and autumn sheep relinquished grasses in favour of
shrubs. Sheep persisted for some time in browsing shmb even
after the occurrence of the first summer rains and before gr as *
eamo abundantly available. In years of high rainfalx sheep took

shnbe earlier than in normrl or ir dry seasons, in which c”se

grasses v.r. grazed off first. levere and extended browsing of
both leaves, twigs and branches caused shrub v* raenve- slo A
drought, in fact, in some cases no recovery took place. ,hon un-

disturbed b)' atock, %w shoots grew up to two f et in a single

growing season.

. . fricana survived =oi,t and nild viniora and provld.d
Goiterir. _
the. etily green in overgrazed c vans during apn.ig. a- aul-eucaa

grazed.../134



gi\-20d campa, G> africana appoarod raoro vigorous and moro numerous
than in camps grazed during other seasons. In such camps, oven the
annual grasses, normally not readily taken hy sheep, were short
cropped. * *

Thomeda particularly favoured the crumbly lime soil on the
shoulders of pans and depressions, seldomly occurring inside them.
3rorobolus vras found more abundantly on the southern- and south-
eastern sides of bushes and buah-olumps. Chrysopogon w s confined
mainly to rock outcrops or surface limestone, Enneapogon brachys-
tachyus to bare soil among r-xsks and .'.ristiia curvata and ragus
raccmosus to deeper soil In pans and along temporary watercourses.
In these, G. africana seldomly occurred, this species rather prefer-
ring sites with only a thin film of soil.

Conchrus ciliaris occurred in a few bush-sheltered habitats m
dolomite only. It was preferred above .all other grasses in spring
and grazed with avidity at other times. This species remained green
well into winter and as soon as wanner weather set in, it became
active, stems turning gruon .and now leaves emerging from the nodes.

All-summer grazing impaired the vigour of tuft grasses, but
after an all-summer rest it was fully restored. Shrub recovered
well after two consecutive summer rests. Resting of camps in
either early or 1etc-summor under normal rainfall conditions, proved
too short a time to allow for seeding. L full summer rest was re-
quired in such seasons, while during years with abundant summer
rainfall, half-a-season sufficed.

Utilization for half-a-summecr, or in either spring or mtumn,
left some form of ground cover, while all-summer use at this rate of
stocking, left a camp bare. On limovold, the grazing pressure under
all systaao was df such an order that by the middle of eintor, all
grasses were cropped short. Sheep would Llen commence browsing
shrubs - returning in spring to new, emerging shoots, and continuing
this process until the onset of summer rains.

Under nme of the grazing systems wore camps ever left as bare
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In general, soils aro slightly more alkaline, ‘mhe clay fraction
increases and the silt fraction and phosphorus content decrease with
increasing depth. Considering the upper horizon only, respectively

the highest and lowest sand fraction, and phosphorus, carbon and ni-

trogen contents, and also the ratio of carbon to nitrogen, were re-

corded under system I on the one hand and system IV on the other
hand. In the case of clay, system I recorded iho least and system

IV the highest fraction.
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The clay fraction of those soils increases whilo tho silt frac-
tion decreases with increasing depth of soil. Phosphorus, carbon
and nitrogen are generally higher in the upper soil horizons than in
the lower layers. The sodium, calcium and potassium contents of
these soils follow the same trend. Considering tho 0-3 inch soil
horizon only, the highest acidity, sand fraction and chlorine ccntent,
and among the highest carbon to nitrogen ratios on the one hand,
and the lowest phosphorus, carbon, nitrogen, sodium, calcium and bi-
carbonate content were recorded from soils under the five-camp sys-
tem. Soil from continuous grazing were highest in silt, phosphorus,
carbon, nitrogen, carbon-nltrogen ratio, calcium and bicarbonate con-

tent, and lowest in clay.

(4) LIVEWEIQHTSt
In Tables XLII and XLII liveweight particulars are given for
sheep grazing lime and dolomitevold under five different systems of

grazing ranagemont.









In the first period only did system II result in a significantly
larger liveweight-curve area than either systems I and III. In the
second period system III resulted in a significantly larger liveweight-
curve area as compared to system II. For the third and subsequent
periods no significant differences were established between either

systems I, II and III on tho one hand or systems IV and V cn the

other hand.



In th< first poriod continuous grazing resulted in a significantly
larger livewei”it-curvo area than either systems III and V. In
the last period, system I resulted in a larger live*eight-curve
area than system II, During none of the other periods were signi-
ficant differences in livoweight-curve areas established between sys-

tems.

(6) GETGERI:.-POI3UNIHQ AND OTHER DEATHSI

No "vermeersiekte" occurred on dolomitoveld experiments. Eap-
ever, one sheep was lost tc uydrocyanic-poisoning under system II,
while two sheep were lost under continuous grazing, three sheep
under system II and four “hoep under system V as a result of poverty*
No losses occurred among sheep grazed according to systems I and III.

On limeveld, Geigeria-poisoning caused the death of one sheep
under system I, one sheep in system III, two sheep where veld was
continuously grazed and the loss of four sheep under system V.
Hydrocyanio-poisoning occurred twice under system II. )

Poverty losses wore appreciable. Jystem III accounted forJfYH
Tie sheep, continuous grazing for eleven and the five-camp system
for fourteen deaths.

During the 1947/48 season camp changes during a Geigeria-p ois cu-
ing outbreak soon cured sheep. In later years a change of camp

neither helped in curing or preventing '"vermeersiekte" nor in abating

the incidence of p-'vorty losses.

DISCUSSION:

r general decline in climax grasses and a correspm ding increase
in the abundance of serai, weed and herbaceous species, particularly
Eragrostia lohmannlnna and Snnoa; rigon brr.chystachyus in all cases
and Oroeetium canense and Tragus racemosus less generally suggests
a zcarrangwnont Of specie, t*"arda e bi-tlc sub”limnx under sheep _
grazing. % is condition is similar to that of veld under cattle

grazing.

The.**A47



The intolerance to grazing ehmm by Fingorhuthia afrlcana and
Buat-chys paepaloidej, and the ability of Thomeda triandra, Chryao-
p0gOn mmtanua, Sporobolus fimbriatus and Pigitaria erlantha to
withstand use, agrees closely to the tolerance exhibited by those
species under ca- lo grazing#

The small dissimilarities in plant response between the diffe-
rent systems might be ascribed to the overruling importance of mois-
ture, which proved an equalizing environmental factor of the greatsat
magnitude. 3pcidel (1952) claims that moisture is able to mask the
effects of other factors. Biddiscombe, Hutchings, Edgar and Cuthbert-
aon (1956) found that autumn and spring deferment in Now :>outh 'ales,
as against continuous grazing, had a negligible effect or. the density
or basal area of species constituting the sward. Roe, Sou'hoott
and Turner (1959),In an investigation of the native pastures also
in New South Wales, found insignificant differences between continuous-
ly and rotationally grazed veld, both as regards botanical compo-
sition and pasture production.

The control of Chrvsoccecna tonuifolia effected was most encou-

raging and might have been a consequence of the greater use sheep

made of this plant. * continually defoliating aad browsing of

growing points at stem apices, sheep succeeded in heaping Ch " socom
abort, thereby preventing it from prolific seeding and in that way
arresting its increase.

The preference of ehoep for graoe le.voe i. protohly keceuae *
* higher protein content in the leaves than in stens. Honrlol (1940)
found green leaves of Thoned. jrUndra under fnureenith eendltl*. to
contain nearly twice as =uch, and hr™ leaves slightly nor, protein
than the haul-,. Cook, Cook and Harris (1948) al.o found choep pre-
ferred grazing leaves to stems on all types of grazing in Utah and in
all seasons. Although stems were found to ho twice as abundant a,
leaves, these workers found stems comprised only 44 per cent of the
ingested herbage.

The heavier browsing of shrub by sheep ... relinquishing of

./ 1J.8
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undoubtedly a contributory cause of their decline. The relative

scarcity of Conchrua oillaris and Its failure to increase over
twelve years rules out this species froo ever becoming of m”"re than
local interest in veld management.

Sheep production from the various systems n limeveld did not

differ appreciably. The investigations of Biddiscombe et al (1956)

at Trangie in Hew South ’Vales led to a similar result. These workers

found deferred grazing, when compared with continuous grazing, to

have little effect on aval" able feed, wool production or bodyveight.

Contrary to these results, Dickson (1959) found rotationa] grazing

superior at very high stocking rates when food supply became the

major limitation. It is possible that the grazing rate of one mor-

gen per sheep used in these experiments was not sufficiently severe
for differences between systems, similar to those obtained by Dick-

son (loc.cit), uo show upw
On rotati-nally grazed dolecmituveld, sheep livewoight gains, in

four out of eight seasons, were tele that of sheep m continuously

grazed veld, agreeing with results obtained by Dickson(1959) already
mentioned and by Roe et al (1959) who found the w ... liveweight of

sheep on rotationally grazed veld to be consistently bolcw that of

sheep on continuously grazed veld.
Fr-n the results In general It must he dedueed that, regarding
productim frnm sheep, veiy little difference existed between the

yririous sy3'"tonis in oxistoncoe
Significance can net he attached tc dates ef rem-val of .tacit

froo the experiment. In times of herbage shortage. Sheep from sy.-

tom IV were removed in Hoveobor 1952 when 15 pounde a. n. ...

were still tc their credit, while sheep from system I wera removed

more than two months later when their net gains amounted to 12 pounds.
F,, dates of removal to have significance .sheep under system IV

should have remained on the experiments until the, fell to the 12

round gal. 1¢v .. Or ccnv rs.ly, she,, from system I .braid have

been removed much earlier, at the time when their net gain dropped

tO.e. AN



to 15 pounds. The same reasoning applies in the er.se of dolaniteveld
experiments. Sheep under system III should have "been rem”vod eai*-
lier than 26th October 1949, or vice versa, sheep from systems IV

and V should have been kept on the veld until they in turn fell to

11 pounds net gain.

Death losses on dolomitevold were few and only those occurring
under system V need explaining. Of all the systems, on both lime
and dolomiteveld, poverty losses wore most numerous undsr system V.
The reason for this is not at all clear, but it might have been due
to the slow rotation according to which sheep were transferred twice
a year only. In the dormant season this took place in midwinter
when sheep were unable to utilise the dry, tall and rank growth. It
must be borne in mind that system V was devised by Irvine (1941)
primarily for cattle under Transvaal bushveld conditions. Among
others, Whitmore (1951) found winters in the bushveld to be relatively
frost-free. Curing of grasses as standing hay would thus be pos-
sible and herbage would still be acceptable to cattle from midwinter
onwards. In contrast to this, severe frosts occur at Koopmanafon-
tein. From the middle of Liny to September this tended to make the
already dry grasses less acceptable to cattle and even more sc to
sheep.

The large number of sheep lost as a result of poverty as against
only one-quarter as many from Geigeria-pcleaning, of which six were |
ewes, suggests that poverty is by far the more Important factor to
consider.

The main conclusl-n to bo drawn from these gracing system ex-
periments is that there is little to be gained from rotation grazing
systems as opposed to continuous use of veld. he cost ox an addi
tional two or more fences does not appear to be justified. Previ-
sicn for spring in the f-m of short, spared veld and a fair amount
nf Tamhonanthus minor within easy reach of sheep, seem to meet the
requirements of both vegetation rnd stock. Cattle, being gh

browsers than sheep,appear to be essential to provide shorter herbage,



more aooeptatue to sheep#

It must, however, 'be said 'by way of caution, that these expe-
riments were executed over a relatively short period and that the
full effect of continuous grazing m the vegetation nay take seme
time to manifest itself. A two-camp rotational grazing system
wherehy camps are alternately grazed and rusted for the full groping
period, while hath are utilized in the dormant season, is suggested.
Spared veld and leafy T. minor could than be made available to sheep

in spring and -nly one additional fence would be required.

AHIIEXURE 8.../152



CHAPTER V.
THE EFFECT uF GRAZING niTgldlITY. RUTATIVNJ, GAZING ARP RATIO

UP IAROE TO 3KALL STUCK WK CATILE oHEEP PRODUCTION,

It is customary for farmers who keep both cattle and sheep on
the Ghaap plateau, to breed these animals indiscriminately and with
little regard to their numbers, their ratios to one another cr the
way in which they are grazed. The ratio of large to small stock
usually depends on the prices realized for the products of either
cattle or sheep and not on the ecological potential of the vegeta-
tion. Little attention is given to veld management for maximum
production on a sustained basis. IXiring draughts and during spring
many cattle die from poverty, and '"vermoeralekte" among sheep is
rife, both in spring and in autumn, x

The available herbage includf bctl) shrubs, tall grasses and _
grasses and herbs of short stature. Farming with only one kind of
Stock does Injustice to the available grazing. Sheep discriminate
against toll grasses and consequently shrubs are severely browsed.
When c&ttle almo are kept much of the shorter herbage is not grazed
or is only used with difficulty.

It was thought that a combination of both large and small stock
would utilize the available herbage more efficiently. -hesc consi
derations gave rise to three series of experiments, in which both
steers and wothevs were grazed on the void to compare.

A. Three grazing intensities, employing grazing system VI at a
ratio of one boast to four shsopf
B. rhroo erazim; ayutoaa at the stacking rate nf rn0 uni

twelve aoreon, units Being one Beast and me sheep and me

one Boast and four sheep? end
c. Five ratios of large to so,all .took, grazed according to

grazing systems VI and VII, and at two stocking rates.

The purpose of these evperlmonts wes to determine what may Be

regarded a. a s e grazing Intensity and ratio of large to small
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Because of the inadequacy of the plant counts large changes on-
ly in the frequency of species will be considered. Chrysopogon non-
tanus, Digitaria eriantha and hemeda triandra on both veld types
and Pingerhuthia africana on lime and Sporobolua fiir.bidatua on di o-
mite tolerated grazing by cattle and sheep. Ihe frequency of
bopogon rlurinodis on line and Hetoropogon con ortua on dclcuite
(except under so/ere grazing where it declined) remained stable under
joint grazing.

A general decrease of climax species, except under light grazing
on dolomite, and an increase of serai, weed, karroid and other spe-
cies took place. Owing tv a pronounced degree of seasonal variation
in the occurrence of Geigeria africana, no inferences from the ylant
counts of two seasons only are justified.

Severe grazing resulted in the increase of Chrysocoma tenaifolia
on limeveld while under moderate and light grazing the changes were
insignificant; on dolomite the incidence of this species remained
the same under all grazing intensities. Except for ligh* crazing <
dolomite, 'here is little to choose between the different stocking

rates in respect of changes in plar.t frequency.

(2) FIELD OBSERVATIONS:

Aristidu curvata. OrOpotium ca”“nse and racemosus abounded
on the flats, in pans and depressions and seldecmly occurred in the
shade of bushes or among perennial tuft grasses. On dolomite, Gei-
ceria africana was found only on eoams of limestone and where lime
was to be found near the surface. In sharp contrast to +re fla s,
the ridges and rock outcrops supported a variety of perennial gr
Snnearocon b* oM .tao” was the principal pioneer grass si.eoles to

invade bared rocky ground.

shrub, were more *r ! "

the rldgea. Perenntal erese.e wore ousted fro. the flats, tn P-n,
end amen, bushes. They found their last refuse under shrubs and in

eroviee, between rocks where they were never grated ,s short and where



they were not as prone to tr-unpling aa on the flats. iragua koelo-
rioidoa in particular was repeatedly observed to be moat susceptible
to trampling by livestock.

Pnns which abounded in dher.Mda trlandra and dporobolus fimbria-
tus in 1952 had by 1957 reverted to Eragrostla lehmanniana and Aris-
tida curvata. This was especially true in the case of severely
grazed veld and less notlc'ablo as the stocking rate decreased. On
lightly grazed veld perennial grasses formed a continuous stand
throughout the camps, broken only in the centre of pans. Panicum
coloratum was encountered growing in moistor depressions in such
camps.

E. lehmanniana, Enncapogon brachysd4achyus, T. koelerioides*
Chrysopogon mor.t anus, Hctcropogon contortus, Enneapogon scopariua.
Themeda and Art.:tida vestjta were the first grasses to become active
after winter, while Cyiabopogon sprouted later but continued sprouting
long after sprouts from other grasses had withered away. Those
sprouts provided valuable forage at a most critical time of the year.
The order in which soma of the grasses matured were as follows*
Enneapogon brachys i.achyus, Tra.nas racomo”us, Ansxida curvata. Era—
gros tis lehmanni na, Thomeda triundra, Cy:hopogon [lurinodis and
Diritaria criantha.

Both cattle and sheep preferred E. inhnanr.i'.na. Themeda. Finger-
huthia and Chrysopo”;on to Sporobolus and Digi t,j.ri'.. They discrimi-
nated against E neapogon scoparius, Arijtiia vostjta, Cymbopogpn
and Heteropogon. Lowevor, during winter after the grasses stook
liked best were cropped short, and also during dry years, til- ='Jd
species were grazed. In general, when matured, perennial, “cafy
grasses were favoured above storjoy, annual grasses. In ea.ly spring
with active sprouting these preferences were maintained, but sheep
were observed to graze groan sprou s from among dried leaves and
stems in tufts oy Cvmbopogon, Ik:-.cropogon and Bnnoapo”gn scoparius,

leaving the mature stems and Ic tve-i ungrazed.

Sheep grazed grass loaves first and ignored stems and infloi

cencos,../161



oencea until such time when, cwing to lack of an alternate food
source, they could return to these loss favoured parts of plants.
Cattle, on the other hand, were much leas pronounced in their likes
and dislikes, preferring taller growth than sheep. But when cattle
were forced to graze all grasses as happened in the case of the se-
vere grazing intensities, steers grazed the veld just as short as
sheep were aole to crop the grasses. Preferences and dis crimina-
tions were easiest to discern at the time stock were transferred to
their late-summer campa.

Tarchonanthua minor was at all times preferred to T. camphoratua
var. litakunensis. Plea africana, R. pyroidea, Zlzyphua mucronata and
others. On dolnnit, Id, with less abundant T. minor, stock wore
observed to ,c greater use of the other shrubs. Stock, and
in particular suoep, commenced browsing even when stems of grasses
were still available. In the case of severe grazing this occurred
as early as March, but in the case of moderate and light stocking
stock usually took to shrubs from Juno onwards. Sheep were consis-
tently observed to be making more use of shrubs than cattle were
making.

With carry-over autumn moisture and consequently prolific sprout-
ing and growth of grasses up to the commencement of summer rains,
very little browsing took place in spring, and shrubs were observed
to grow shoots of twelve to eighteen inches in length. On severely
grazed veld, steers continued to browse for a short whilo even after
the commencement of the first rains, until grass blades grew out long
enough to be grazed with ease. Sheep, in turn, left off browsing
shrubs sooner after rains sot in.

Aristida curvata was eagerly grazed by steers in oarly-eummer
and was prevented from seeding by such use. Grazing at other aeasms
left it practically untouched. Sheep again, favoured magus race
aosus and Enr.earogon braohystachyus immediately af er tne commence

ment of the rains.

At the time when stock were 'ransferrod f“om one camp to

another.e./162



another, severely grazed veld and in diy years even camps under mo-
derate grazing, except for the bush, were left bare and exposed to
wind and sun 'until the next graving season . Also, the animals fi-
nished the herbage in camps some time before they were due to be
moved and even thick branches and stems of shrubs were browsed.
Dead grass tufts and others dying from the centre outwards wore cco-
mon on severely grazed camps, especially on lime.

A whole summer rest enabled all grasses to seed and shrubs to
recuperate, Late-summer resting of camps also resulted in grasses
running into seed under light grazing but not under either moderate
or severe stocking. Geigeria africana was more abundant on both
early-summer and whole summer grazed camps than on both lato-summer

or all summer rested camps.

(3) SOIL ANALYSIS:

In Tables XILIX and L particulars are given of mechanical
and chemical analyses of soils obtained from experiments or. lime and
dolomit veld after being subjected to +he different grazing rates for

the duration of those experiments.

TABLE XLIX /163
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TABLE XLIX.

(a)
MECTIAfICAI AVD CHETdCAL ANALY"Eo y OF LIMEVELD 3ulLS UWmgR

THFra GRAZING RA'ES 71ITH CATILE AIID oHBEP AT  KOup%:UPUNTRD»

Expt. 13 L. :: Expt.14 L. si Sbept.15 L.

Soil horizon ¢2-—-- 1 UGhnidt/ U—— i». -1 Unlt/1"m.
(inches). is 03 : 36 16142% 03 s 3-6 : 612:: 0-3 %36 16-12
$s 1 S i : 5 s : :
pH. st T7.45: 7.58s 7.53: 6.78: 6.70: ¢.35n  7.625 7.60% 7.75
HE) : s HI : : S: 1 t
Resistance at :: : § i S S § S S t
60 F. s 12305 1380s  95V: 1360; 1450, 1470:1 1220, 10801 1210
1 § § B $ $ 5§ : ¥
Mechanical anad: s $ I s S si s s
Jysis (fOs :s : : H s s $s i 1
o : : s: : : o s <
S.and(?0.02Bm.)i :74.02:73.24:72.55::82.56182.82:77.29::76.89:78.02i70.85
$s R $ $: : 5 | * $
841lv .02 O£ B0 m: 03 216 : TIELV-APL2W1:» 7.94: 6.22s 7.76s:10,.99s 7.33:11.99 .
mm¥*):s : s *: 1 1 '1 1 * A |
Clay(<'0.002mm.)s:12.72il5.00:15.44M 9.90:10.96:14.93s :12.12%14.45«17.16
:s s : S J s* ! *
H s s Ss S : w 8 *
CaCOy#) :: 0,95: 2.44: 1.57s: 0.00: 0.00; O.uO;; 0,31: 0.35: 1.92
5o : [ o : S o S 8
p :5,00255.0023- .vvI8: s.0018s .0009: ,U0US5: 2.0023:.0017:.001J
) H S s s : : 88 1..9
C.(%) 2 0,56: 0,5V: 0,48;: 0.99: 0.89: 0,81:: 0,71: -.65: 034
: : .3 ; S Ss S 1 .
N.W :mU.osi 0.07% u.06:s 0.11: 0.09: U.u8s: u.09: 0.08s 0.07
) s: s s 88 8 4 8+ 8 8 Adl
Cs Nratio. 117.3:187.7:1s3.0:1::9.6:1:9.6:1i10.181: :8.3:1:8.48l 87.6sl
Ss : 8 88 8 8 j J 1
W ater-soluble :s 8 8 8" 5 " ’5 1 "
HH : 8 8 8 [ ] 8= | i
H 1's.Cv0Q!.0005i.00U7: : ,OvIl: .0010;.W 29s:.00v6s.00U?: .00t°9 I
a.
:4.0006i.0003:.00021.0015: .0010, .0005: s.00t%5:.0003:.0002 |
Ca <. U041 .01.30°.0033:1.0037: .00245.0022:;.0V378.0039:.«>4S I
1> le.cull: W14: . OUHL ¢.vv07:.0W3:.0U05: ::W20:.0001%.0"9 j
HCOy 11.0173? .0160? .0167! ©.0142: .0v85s.0118::.0162%.0167:.0I8S
cl 11.U024-..0021!.0021?!.0030: .0030:.0027:8.0024: .0027: .0027 j
(e) = Analyses by D.F.K. Claaa.en*
(z) - 1# Citric acid solution.

(n) 4 Soil s Vater :: 1 8 2.
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Depth tendencies of soils from the different grazing intensi-
ties are similar. However, the acidity, sand fraction, carton and
nitrogen content and C : I7 ratio, and sodium, potassium and chlorine
contents are highest, while the silt and clay fractions and phospho-
rus, calcium, magnesium and himrhonate contents are lowest under

the moderate grazing as compared tb those under severe and light

grazing.
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table L.

kBCckANICAT ABB CHE!NCAL AXA1Y2EJ* OF DulAITEVELL suics  TWEA!
THRSE GRAZING HA-EJ TITH CATILE AlID JKEEP AT KOOP'AKSFul'TBU.

Extt.13 D. S Expt,14 D. 1 Erpt,15 D.
1 Unit/ 9m. R 1 Unit/12m. i 1 Unit/15m.
jO (inchos)« 20 0-3 @ 3-5 : 6-12:: 0-3 *3-6 : 6-12:: 0-3 : 3-6 %6-12
B ! 8 85 o * »e » 4
3 7.02s 6.95s 6.60s; 7.43: 7.57: 3ss 6.50s 6.38s 6.42
PH
$S s s 3 : : « :
Resistance at ss s : *1 5 ! ok * "
6u*F# 17608 1720: 175°:: 125°: 1050s Ojsl6u0: 1420; 1400
. : s: s s $s: : :
Lochanical ana-: xt
ly sis (%): i EE tz
:79.35:77.70
Sj $ : si S : :5 5 *

5i1<0.02-0.002;: 3.05s 3.38: 2.94:: 6.28s 8.47:13.15:: 5.08: 5.54: 4.64
Cl'v ("O.0O0S™ 9.65! 9.87:12.66::10.28:10.49s 9.64::12.34:15.11.17.66

»: s : -« : * " : 1
: S B : : s * 5
CaCOA.(Y) ! 0.00s 0.00: 0.00s: 0.00- 0.21: 4.62s: 0.00: 0.00; U.00
¢¢.0016:.0011;,00035:.0036:.0038: .0056:; .0015;,0005s.C004
p.-(?)(z)
C.(*) M 0.30: u.84:0O51:: 0.9051.02: 0.86s: 0.83: O4= °.57
ji O.iul O.ugj0.06:i 0.10s 0.10; O.luss 0.09: 0.08: 0.06
% .(#)
C; Hratio, jU ~sliB ~x1lis.?:!1:8.7:1:9.8»1:8.5«1%%9.1:1%9.3:1«9.24
HH J S HH : * 5:
Tfater-soluBle :: 5 1 ::
s.alts(>) :s : *: I ' i
H 11.00131.0012!.00i0'sL.0010:.0010:.1u009:5.0012:.0012:.00li ;
a.
;:.0010:.0016L0002;;.0"8,.0006:.0003:u0011:.0006,.U003|
K#
::.00521.U044:.00221-.0026!.0026:.00311!.0042:.0048:.0057
C3e
3 .0008: .000g: .ow ?:; .0002:.0004: ; .0005: .000s: .0*3
HCO;. 11.0200-..0173! .0076”. .0077!.0090: .0107:: .0159: *°1 64«
cl ;3 .0024%.0024-.0024s1.0027; .\W24;.0024:+.~ 30:.0035% w |
(s) = Analyses by D.F.1-. Claasscn.

(r.) = if, Citric acid solution.



The depth tendencies of soils from the three grazing intensity
experiments show great similarity. Regarding water-soluhle salts,
soils from the moderate intensity had a Iwor eodivu.., p”tatisixin,
calcium, magnesium and M-carbonate content when compared to soils
from severe and light grazing. The highest sand, silt and day frae
tiens were obtained respectively from severe, moderate and li Wit
grazing. The highest phosphorus, carbon and nitrogen status of

soils resulted under moderate grazing,

(4) LIV&VEIGHTi

In Tables hi and LII the summer gain, spring loss, not gain, -
livewoight maintained per morgen and total digestible nutrients
obtained under three grazing intensities with cattle and sheep are

given for lime and dolomitovoid respectively.
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In -fchoso Instances where the livov/ei*it-curvG of st-sera dif-
fered sigi? fteanti.y» li* it grazing resulted in the larger area in
nine and moderate stocking in one determination. Of the remaining
ei” it comparisons in which significance between areas was not es-
tablished, light grazing proved superior in six and moderate and
se. ting in one comparison each.

iveweight-curve area dotcrmir.atiais in the case of
eking resulted in the larger aroa in two casos, cue
ot nuich was significant, moderate grazing in another two and severe

grazing in one case only# '

(6) JLhUGHTERIhGS:

In Table LV slaughter particulars, capital investm at, not pro-
fit and rate of interest, applicable to steers only, are given for
the three grazing intensities on lime and dolomiteveld respectively.

Details of slaughterings of sheep were not available.
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jiveweight in 5-
i)é)unds*
st

fJarm careasc- §$%
weight in pound*:

Dressing per- 5e
centagoe

Gro.do * N

ii
flot hide-weight:.
in pounds.

r-~tal Invest-':

gontt

Land « HI2 per .
morgen. (3

Steers © R.24
each. )

Hoplac«aont 51
steers G *24 ux
each.

Licks and mo-

«
culations.

Total capital
investment.

Gross return
frctn 9 steers
over 5 years.

Less stock
expenditure.

Excess of grass::

return over 5
expenditure. oo

Profit per mor-::
gen per year. »e

Interest rate :e
per annum

“J) = Slaughter
LX"nte

769

368

51

R760

B307.5

R128

R 20.5

-11c¢

4.6

details

1 9°3

t

449

832

375*%9

L 256

»

11

500

2.5

are thyv

2.012

52

(20

216

976

535

93¢

V:

5%7

1°18 =

512

71 *

432

216

688

476.4=

6.3;

1001 !

520

576

216

832

466

1U1

06

78

575-7

319%7

iu7c
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The absence of evidence that yields declined with the reversion
of veld to the biotic sub-clir.ea gives every reason to expect produc-
tion fr<xn such veld to be maintained*

The appearance of Chrysocoma on severely grazed limeveld and
its stability under other stocking rates and also on dolomite is
attributable to the yearlong grazing intensity of one beast and four
sheep being too severe for limeveld. The ground was left unoccupied
by the receding grasses, a condition eminently suitable for invasion
by other plants. The most likely reason why Chrysoccna failed to
increase on dolomite is that on this veld typo, rocks and ridges
wore very common. Trampling and overgrazing of the veld to the
same extent as on lime was not possible. In addition, because of
its imrervi ous nature in comparison with limestone, rain calling
on dolomite rock flows down onto the soil while on limestone water
is absorbed by the rock. This rendered moisture relations more
favourable on dolomite. This enabled grasses to be more tolerant _
to severe defoliation on dolomite and he veld less liable to Chryso-
coma-ei.cronchnonte

Acocka (1953) confirms the tendency for Karoo invasion to commen-
ce and to be more severe on flats than m hills, mountains and rocky
sites. Shaw (1875), in commenting on the invasion of grass areas
by Karoo bushes, views the encroachment of d -ysocoma as a definite
index of either a changing climate or 0: deteriorating moisture condi
rions. It is singularly unfortunate that no credence can be placed
cn the frequency counts of Oci.-eri; from the surveys of two seasons
only. The behaviour of this species under the different stocking
rates end the position it occupies in the biotic sub-cllmax *°ull
have been illuminating to follow. dire need for annual counts
over a long period of time to obviate conclusions being drawn

seasonal variation is evident.

It in fortunate th t in spite of the preference stock exhibited
for E. lohmannianr,, this serai grass nevertheless increased in the

hlotlo sub-climax. The preference of stock for s” e herbage plants

above.../127



above others is difficult to explain. Ccwlishaw and Alder (i960)
suggest that the grazing habits of a ruminant animal arc affected
by the animal's physiological state, its previous hisiory, the her-
bage environment and the pala*ability of available herbage. Mil-
ford, Hutton and Miles (1958) mention nutritive value also as affec-
ting the grazing habits of livestock.

There is every reason to regard shrubs as a valuable source of
herbage at all 'imes. This was illustrated by the fact that, under
light grazing, stock rarely had to subsist on shrub., alone; under
moderate grazing these plants supplied animals with browse in periods
of grazing shortage; while under severe grazing, in an effort "o
survive, stock were obliged to browse shrubs in all seasons. -he
avoidance of shrubs by stock in abundant rainfall seasons makes these
woody plants rn excellent fodder reservo for use in poor years.

The observation that sheep wore pre-eminently grazers of grass
leaves while cattle took s+tems along with leaves conformed to the re-
sults obtained by Cock, Cook and Harris (1948) in forthem litah.
These authors found sheep to prefer grazing leaves rather than stems
on all tyres of grazing and in all seasons. They also found stems,
although twice as abundant as leaves, to comprise onay 44 per cent
of the diet of sheep.

The high preference stock exhibited in favour of lurch onanthus
minor, suggests that this woody shrub should be used as a moasure of
grazing pressure. 'Then continually browsed down it will become stun-
ted and die out, so that only shrubs of much lower acceptance value
would be loft to stock. ~cocks (1953) described this condition na
follows:"The Karoo invasion is proceeding rapidly while valuable
fodder shrubs like T-rchonanthu- mingr are suffering the usual fate
of useful plants, being killed cut."

*1th regard to botanical chiula-a on these veld typos, a »hole
range of grasins intensities appears to be practicable. Of those,
severe stocking led to the highest total digestible nutrients obtain-

able end the best gains per morgen. It mu, also the cause of stock

losses.../177



Icwsea during poor yoara and of teef inferior in quality. On the
other hand, light grazing resulted in a lov/ering of both tot a digea.-
tible nutrients obtained and of gain per morgen, but beef of the
best quality resulted, and finally the best rates of interest <i
invested capital were nb+.inod.

Cat "lo liveweight gains from he different grazing irtensities
on dolomiteveld conformed to the now familiar pattern of highust net
gains pgr head from light grazing hut among he loves e not gains per
head from severe grazing. With conversion of gains >0 a per morgen
basis the reverse applies. Contrary to "his, on lime, no matter
whether gain por head or gain per unit area was taken as the basis
for comparison, the best net gains originated from light grazing and

severe stocking resulted in the poorest gains. This unconformity of

gains on limeveld is because both moderately and severely stocked
limevoid were in .act overgrazed to an appreciable degree. A lower
number of steers would have boon more in harmony with the production
of herbage on the veld, which would have been in better condition as
a consequor.ee. From this it appears as if the inherent ability of
animals to rut on weight had not been exhausted in any of the expe-
riments. An increase in the area per steer would no doubt have re-
sulted in greater livoweight gains per animal.

The absence of a tendency for either livoweight maintenance or
for gains to decline suggest sustained production fr«o the veld.
The lower net gains and total digestible nutrients obtained per
morgen during the ultimate season is ascribable to t ,, termina ion
of sheep grazing aftsr only eight man'.u. .natead r- the usual
twelve. Poor net gains for the 1*4/% A
being already full-grown at the closure of the previous season* as
a consequence ,f which they gamed less weight in summer and lost
more in spring than younger sheep would have dene.

The constancy with which stock made use of herbage obtained
under the different stocking rates is striking.

Irrespective of

the intensity of grazing, ™ r three-fourths .f the nutrients



derived form the veld were diverted to maintenance and a little loaa
than one-fourth were used for liveweight gain. Different atocking
rates, however, differed widely in the nmoun* of total ligcatihle
nutrionta lost in spring. On i e whole, hot! cattle and sheep loot
leas total digestible nutrients in spring on dolomite in comparison
with what they lost on limeveld in the s-mo season,

""he -.mount of total digestible nutrients obtained by sheep
Kgainst tnat obtained by cattle conformed approximn+ely to a ratio
of 1 : 2 in those experiments whore sheep and cattle jointly grazed
veld at a ratio of one steer to four sheep, A tendency existed for
cattle to obtain proportionately loss and for sheep to derive pro-
portionately aoTP total digestible nutrients under severe grazing.
This indicated an ability on the part of sheep to go on nroduclng
under adverse :-ing conditions or ahoved that sheep were bettor
able than cattle to tolerate severe grazing.

Unfortunately, wethers were not slaughtered nd graded in the
same way as steers, and fin-ncial particulars are Therefore not
available. Considering revenue from steers only, the per morgen re-
turns and rate of interest on capital suggested that higher liveweight
maintenance nd total digestible nutrients obtaineu per morgen from
severe gr ring did not lead to increased dividends; instead, a loss
was incurred on limeveld under such a stocking rate. Death losses
accounted for some of this lic.blj.l--y, but even when ’irect losses
were ignored from the calculations, severe erasing still did not reach
the level of returns realized under light grazing haolagan (1939)#
in commenting or. overgrazing on American and Australian rangelands,
confirms this effect of overstocking when he .affirms that, "in the
low rainfall areas the question is clearly one of overstocking by
domestic livestock, either of cattle end. sheep separately or in com—
petitior, with each other."

Cn dol emiteveld, siau”iter results w. ro not proporiier.al to tho
grazing intensity. In f-ct, the r-igheet rata o. interest resulted

from light grazing while the best return per morgen accrued from the

heaviest,,,/179



hoaviast grazing. This anomaly is most probably duo to the ability

of dolomitovold to withstand hoavior grazing better than lime. (The
same tendency was evident in the case of different stocking rates

vvith sheep reported in an earlier chapter.) It is also probable

that under moderate and light grazing the coiling ooility oi st-.ers
to gain was reached on a smaller area than that prescribed. The

additional void served only to suppress the per unit are: re-.urns.

The occurrence of ahoop deaths on sovorely and moderately grazed

limovold indicated that poverty losses mus bo expected irom this

veld sub-type under any but the lightest use. In cases where mode-
rate and severe stocking are practised recourse to supplementation

in an effort to avoid deaths, will be essential. %o mMn oonclu-
sion to bo drawn from these experiments is that the effects of vuryi-g
the grazing intensities on the veld wore not sufficiently narked J ||
over five years either to justify the rejection or approval of any

of them. On limovold, a light stocking rate paid the host dividends.

Dolomite was found to be superior to limevold as regards financial

returns. In addition, dolomite withstood heavier stocking 1«6 *

and bettor without 1, .adversely affecting the revenue per unit area.

ri'BXURE 10.../180
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