





B. GRAZIIIG SYSI'SIiS.

Talle LVI gives details of the six grazing system experiments
where both cattle and sheep were used as grazers of veld. Ho dupli-

cates for Experiments 16 L and 1? L existed on dolomite.

TABLE LVI.

GRAZING SYSTEMS WTH CATIIE AHI) dHEEP (K VELD.

Experiment Ho. Particulars.

16 L. Limeveld: System IV :Four units to 48 morgen «
! 1 beast to 1 sheep#

17 L : System VTI: Four units to 48 morgen I
) 1 boast to 1 sheep.
19 L t System VI : Four units to 48 morgen «

1 beast to 4 sheep*

14 L : System VTI: Four units to 46 morgen 1
: 1 beast to 4 sheep#

19 D Dolcmiteveld: System VI : Four units to 48 morgen 1
: — 1 beast to 4 sheep.

14 D : System VII: Four units to 48 morgen t
. 1 biast to4 sheep.

m r These experiments were used in Chapter v (A).

Experiments 16 L and 17 L were commenced in August 1952 and
Experiments 19 L, 14 L, 19 D and 14 B wore initiated in July 1952.
All experiments were concluded in July 1957.

Veld and livestock interaction was measured hi means o.:

(1) Plant counts,

(2) Field observations,

(3) Soil analysis,

(4) Liveweights,

(5) Area of the liveweiglit-curve.
(6) Slaughter particulars, and

(7) Geigerift-poisoning and other losses.



(1) PLAUT COCUKi3:
Tatles LVII and LVIII give species frequency as an indica-

tion of veld change for lime and dolomiteveld respectively.



PLA-IT REJPOUJSE TO 1HEEE GhAZIHG 3YSTEMJ
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TABLE LVII.

VITH CATIU:
AT KUUPLIAHSFUNIEIK

Frequency per 37 Quadrats”.
1 Beuut & 1 Sheer. 1 Beast &\ Sheep,
Ezpt.16 L :Zxpt.I7 L :axp*,19 L :2xr+.14 1
oyuterq IV iSyateu VII:ays-rem VI :Syotem M'

1212. 172 :195.2 1957 '1952 195, :1J52 1957
CLIMAX JPECIES:
Themedr. triandra*......... 23 28 35 4 30 29 9 18
Chryaopcgon montanuc 38 43 29 34 5 15* 20 14
Dig!tarda oriantha. 0 £ 1 9 19 5 8 10
Fingerhuthia african:. 13 29 15 17 26 9 16 4
Cyahopogon rlurinodis.... .102 94 46 61 6 3 13 22
Ariatid;-. vnstita 25 10 8 6 0 u 1 U
Euatachya paspaloidea 6 0 3 2 8 0 5 0*
SrQroholua fimbria'tus 0 0 21 14 7 7 29 0
Ariatida uniplumia........ u 1 u u u 0
Heteropogon centortua..... 0 (0] 0 2 0 0 0 0
Pan!cum coloratum......... 0 0 0 0 15 0 ¢c O
3SRAL SPECIES;
EragrOtitis lehmanniana.... 80 216* 74 187! 172 186" 142 222*
E." ech'dn'ochloidea... . T.... 0 0 u 6°* 0 19* 0 2
E. denudata. u U 0 0 1 0 0 U
uropetiiun 6 51 13 78 46 127 50 147+
Cyncdon it.c om-letua. 0 0 0 0 11 21 0 o~
Tragua koe-lorioidea....... 2 0 7 u 21 0 14
PI"IEER JPECIES- _ , n M Q
Enneap ogor. braebya%ca”'us.79 36 54 46 5N - - 43 134
A.riatja-. ourvata.......... 37 2 13 15_ 14 41 ~ 23 3 Jle
irj'gta ~r.-ico)aoaua.......... TOO 6 68 3 32 6 56 3
JEEPS:
Ipigeria fricana................ 53 88 48 15~ 177 132 207
Chryaocotca tenail’ollc...... 29 39 5 19~ 1° 24
Iribulua ierreatria....... 0 0 2 2 0 1 4
KAIIRoIE SPECIES:
adigcfera patens 0 0 0o 3~ 3 6 6
Aster e e lu 18 4 1?y -4 Wnat J -w
*'onec:.r.-. divarieatum. 0 4 0 1U 4 32
QIHEE SPECIES:
31 86* 16 u?* 58 155"* 25 145"
Vi'oody species comprise the genera “ucl®a, Asparagus., 01, a-tj“us

and Rhus.

Herbaceous species comprise the genera Commelina, B.rlerLa, olachjra,

Bcilla and Hibiscus.

* =

k%

(a) =

Denotes aign.ficant difference at P - 0O.05.

= Denotes significant difference at P » 0.01.

Surveys according to the method by Von Broembaen (1951).
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TABLE L VIII.

PLAUT RESPONSE 10 r.70 GRAZING aYSTEHS WTH CATTXE

AliD SHELF (Q? DOLOIINSVELD AT KUuPHMIiSFOir Hi.

CLIuAX SPECIES:

SporoBolua iinbriatus.

Chr~v'aorogon nontanu3«« 1 °
Piritarin eriantha.
HeterQpogQn ¢ o r . t o r t u

Themed:. trianira*«.. .«.«* *». »*....
Cynbopcfon T)lurinodI3»«wo ..

Fin.?crhuthia afrlcana. ...ccccrcvccnnnee
Particum col oratur.qeee®eeccee ¥ (o*

37RAL SPECIES:

Bragroatis lehmarniana*.«##«#..;.%»
S. -
£. echirochloidea
E.
Qroreti-on
Lrachiaria
Enneai o~or! sc(

PIQHEFE SPECIES:

Enne?.? ogor. hr chystachyua,,
Aristida cu-vata,
Tragus racelosus«

Geigeria afr cana
Chrysocom: = .evvniieee e

qrlhulus ~.rreadrir*yecceejyccccccece

KARROIP  SPECIES;

Aster muricatus....,«.» .« ., * ¥ ¥ *
Ir.digofera patens,

OIHER SPECIES:

Woody.
Herbuce eras *...............

Weo'jy Ipooioa comprise the genera Asram ~, 3ucle® and Bus*

E3 p—

n-y

Frequency per 300 Suadiata

One Beast and Four Sheep#
Kxrt. 19 P. Eipt, 14 P.
System VI Syste- Vi
1952 1957 1)52 1957
A A 9 0
«“ ~2 2
17 9 27 3
2 0 4 5
A A
3 3 n o
1 A 0 0
1
Jw
H-> 0 £ >
Q** 16 13
* x* 165 226™
% % 1% Q Q
0 0 6
NI T
A 29™
34 22™ 64 12™
27 63™ 0 20™
10 24 2 8
T A A %
.«
6 1 I
8 8 5 5
,6 214™ 11 158

= Denotes significant difference at P = 0.05.

« . Denotes significant difference at P - 0.01.

(3) . Surveys according to Von 3roemBBe* (1951)
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Ther.eda triaadra. Chryacpogoa montanua and. DIgltarla eriaatha
proved tolerant to grazing under all systems of grazing and on both
lime and doloaiteveld. Cymbopogon plurinodla and Heteropogon con-
tortus wore kept in check wherever they occurred.

On lime, Buatachys paspaloides and also Fingerhuthia africana.
under the wider ratios of cattle to sheep, proved intolerant to graz-
ing. In addition, Sporobolus fimbrla+tus could not withstand the
grazing under system VII. On dolomite, however, no change in the
frequency of this species took place under this system, but a per-
ceptible decrease under system VI. *

Irrespective of the grazing system, climax grasses not only
withstood grazing under the conditions of experiments 16 jj and 17 L,
but Digjtaria and Fingerhuthja even Increased. Under the otfesr expe-
riments a decrease of climax grasses occurred. Serai, karroid and
herbaceous species all shew a decided increase under all systems.

The marked degree of variation in the seasonal incidence of Oeji-
peria africana precludes any significance being attached to the
counts of this species when obtained over two seasons only. There
is a tendency for Chrysocoma tenuifolia to increase under all systems
except under the wider ratio of system VII on Jiueveld, where a ten-
dency to decrease is evident. Aster muricatus increased in all
experiments, significantly so in »ome»

As regards plant frequency, there is little to choose between

the effect of the different systems on the veld composition and re-

sultant changes.

(2) FIELD OBABHVATIOIIS:

Tragus r.ccmosus, Aristidu curvata end a few Difiitaria eriantha
preferred colonizing and growing in pans and deeper aoil sitoa.
Sporobolus fimbriatus favoured growing on south and south-* astern
sides of bushes. Bnnoapogon brachystachyus were most abundantly
found colonizing bare rocky ground, where perennial grasses were ne-

ver tmmplod or grazed short to the same extent as on bare, softer-

ground areas.
Eraerostia.. ¢/'"187



Erarrostia lohnanniana. Themeda tri-andra and Chrysopo-on mw-
tanus were among the earliest grasses to sprout in spring. Pymbho-
pogon plurinodis was also fairly early in sprouting, and this spe-
cies persisted in sprouting long "after other species had ceased to
do so. Carry-over moisture enabled Snneapogon hrachystachyus to
sprout from autumn tufts and sheop took these sprouts readily.

Nev sprouts appeared on grasses from mid—August onwards and shoots
on the shrubs from about mid-3optember.

In general, both sheep and cattle preferred Themeda, E. leh-
mannlana, Fir.gerhuthia africana and Chrysopogw in tha' order, and
the leaves of grasses to tneir stems. Stock also preferred the
perennial grasses to the annuals when both were matured. On en-
tering a spared camp, cattle took inflorescences of grasses first.
This was followed by leaves, and stems were last before they commen-
ced browsing. Snneapogon scoparjus was grazed well by sheep in
late-winter, but cattle seldom made any use of this grass.

Cattle seldom made use of Cymbopogon. Aristlda vestjta and
Heteropogon. .ic.pt duri, 6 droughts. Sheep he.ver, mad. .x=ell.at
ueo of the:., grasses In l.te-prlae, -hen they to* the green .pro...
emerging from the matured and old tuft3. Of ell shrubs, jarnh—
nanthus minor -os most readily taken by sheep, even »h.n dry greeee.
were still available. Cattle on the other hand, grazed off most
grasses first before .oneentrating on shrubs. Shrubs like Zlsjr-
pl.us mae.-snat ., Rhus lances, 5. clllata. SfItSS M IM tt « *
were readily brewsed or.ee 1. miner was finished.

in early summer sheep grasoe all herbage available,including
annual grasses and weeds. Cattle made some use of shrub. In early-
eummer before grasses wore in full leaf. Sheer m" "h,erved to
gras. Tragus racemosus in early-sume, thereby pr" "d 1« from
seeding. The same applies to cattle where the, grus.d Arlstida
curvatu in early-sunmecr. On occasion, when out-ofreason ram
occurrei in August or September, grass became abundantly available
and little browsing took place.

Al ,,.. /1 A8



Perennial grasses benefited inuenaely by all-aunaner resting of
camps as evidenced by vigorous sprouting the next spring and produc-
tion of an abundance of leaf the following growing period. Under
either early- or late-summer resting of camps, uily Cyrahopogon,
Kcteropogon and E. lehmanniana managed to seed.

2y 1952, most of the shrubs had recovered fully from severe
browsing during the 1949 draught. A notable exception was Tarcho-
nanthus minor, which only reached full recovery by 1955%

Following the 1949 drought, large areas, especially in water-
courses, pans, depressions and areas around the perimeter of shrubs,
were denuded of all permanent grasses and became covered, by A:1stlda
curvata. This species gave way to E. lehmar.niana after being in
possession of the bare areas for one season®

In many instances single bushes or shmb associations provided
the last remaining foothold of many perennial grasses,

Except for the narrow ratio experiments 16 L and 17 L, the
grazing rate In the ot) - experimen s appeared too severe in that
fair utilization occurred by the end of September. rrom -‘en (1
sheep dug up the crowns of grass tufts ard cattle broke off thick
branches from the shrubs. Out-of-season rains in October or Novem-

ber aided in tiding the ,0 animals over some of the lean periods.

(3) SOU Al'AlYIIS:

In Tables LVIX and LX details are given of mechanical and
chemical analyses of soils obtained from experiments on lime and

dolomiteveld respectively*®



'mrraAWTfUL  AKI) CHEHICAL AITAXY3ES(3) . OF S-ILa

TABLE LVIX.

yHoll Ll1llg-

3YST3HS TIIN CATTLE AI?D SHEEP AT Kvup-

ot One toast 0 ono aheep, »

, .E%pt.l6L-aY8t. IV;i£xpt,l *-Syst.VII::

,0,1 ~Un.bH - 0-1 .. W :6-12,, C-2 ; 3-~, 6-1Ai,

TOYT, 123 T llw T.20, 695 6.63::

f .,.6 ! 150u: liowi 1180:: 1720% 1500: 1550:'

Resistance at 60T. 1. . : si : : »
Mechanical analysis (#): 1¢

Sand (>0.02 mm.)
Silt (0,02 —0.002 mnf)

Clay (<0,002 ram.)

CaCQytt)
p.(f) (a)
C.(f)
N.(9»)

C t H ratio,

Water-~°1uhlo aal'9. (%)

i1€3.19i79.75=79-32'=i83.36'i81.S7b8.85't!

i! 5.481 4.91: 4.60!'l1 5.5°: 3.91; ,.95;=

tyn.us5:14.22:16.3u::14.ul:14.13:14.66::
i S s *

0,20: O.UU: 0.00:: 0.1U; 0,00: O.uO::
A\u02l:.0vo8!.00u8X’0u231.0008:.0004%1

I 0.95: 0.69: 0.53:10.86: 0.75: 0.57:

,, 0.11: v.09, 0.06,: O.10, 0.03, 0.0?:,

:8.8,1:8.1,1:8.3:1:8.8,1:9.0,1:8.6,% ;:

.0007:,vo008: .000e€: NSy,
Na,
i:.0006:.0006:.0002:;.0011:.0”~ 9:.0003::
K
i '"\icuuA m: .0030::.0v46:.0033:.0020;;
6a,
EC y
Cl.
(8) < Analyses ty D.F.11. Claasscn.
(z) - 15 Citric acid solution.
e 1 : 2.

VELD JITDSR catAzna
MAKSFONTEg»
r
One Boaat to Four alLeep» t«
VI
; A A A f "

S0 0 T8 T 6=

14503{165055 1500;5’ 136u:* 1450:1470{;;
.o . = 11
I v = :

29

84.14U1.95>77.95-" .s e .82.82=77,29¢

1.46: 1.56; 8.39:: 1.54; 6.22; ini;;

.t
Alr
18

8.4usiu.49:13.«65; 9.90;1°%96;14.93
: ::- 3 % : A

0.15 0:00, 0.0us: 0,00: u*00, 0700

.00311.0008;.0004,..0018,.0009:.ct":,

0.96:0.90*0.¢c6,, 0.99, 0.89: o0.s1,.
0.11: 0.10: 0,u8:. 0,11:0.09:0.03::

— ’

9.%1,9.v:1|8.7,17.8:1;9.6:1% ).1,1M

Ao ,.0009 " AdloA

..0010 ;.00i2 A 33
.."50,.0059,.0054.~37 5N 2,
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In these soils, the pH, sartd fraction and phosphorus, carton
and nitrogen convent tended to docroaae with depth while tha clay
fraction increased in the deeper horizons. Soils from the narror
ratio experiments have appreciably higher clay and lower silt

fraction* in all horizons than soils from the wider ratio experiments.

TABLE LX...-/191
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TABLE  IX,

vreruANTCAL  AND CHSinCAL ANALYSES(?) OF SulLS UNDER THU 0

1

tiExpt«19D-3y3*. VI:;Bxpt.l4D-Syst.V1In
Soil horizon (inches). >i 0-3 » 3-6 : 6-12%: U-3 * 3-6 :6-12%i

= : i it : « W«
pH ss 7.72s 7.81s 7.77ss 7.43s 7.57s 7*73ss
: S 8s 8 S Ss
Resistance at 60 F. 55 820% 1170! 980is 1250*8 1050% 930°81
t8 8 8 88 3 8 81
Mechanical analysis (#)» L: 8 3 83 3 8 81
18 a 8 83 8 8 3
Sand (70.02 mm.) 1369.69372.32366.81:381.44:81.04377.2133
1: 8 3 83 8 8 88
i : S S: S S SS
3-13.33s11.63:15.025310.28310.493 9.64ss
<0. .
Clay (<0.02 mm.) 3 3 3 3 3 g
8 8 8 B 8 * o,
0 3: 705: 5.8U: 8.52s: 0.003 0.21: 4.62s:
Ca. CUy{%) 3 38 8 3 3
. 0044:.0071:.0018300363.00383.005633
p.«)U) s 8 8 38 : 3.1
81 1.02: 0.96: 0.84:3 0.90: 1.02: 0.8633
c.W 2 8 8 38 : 8 38
o 0 0.1010.10, 0.1022 0.102 0.10: 0.102:2
N.(%) 3 8 3 3s 3 8 88
. 10.0:1:9.5:1:8.7:1::8.7:139.831:8.5:153
C $ N ratio. s , 8 3 3 3,
83 3 3 3: 3 :
g A A A
Water-' ‘lu*lo salts (/-) 1 . g 3 .3 3 8 33
N "::.0U009s.uulu:.0ul7 : :.uulO0s.0010:,0u09::
a.
:t.00il:.0uo03 :.Ouu3 ::.0003 8.0006s.000jst
X. 8 8 38 : 3 88

$:.0u633.0052 8005258,0026 8.0026 s.0031::

“s.uvOl 8.0009 :.0014 s3.0002 5.0002 3.0004 3 »

88 8 5 88 8 3 33

. $.0179:.0195s.0193::,0077s.000:.01071:
HCUj.

., #0032:.0021:.0027::,00273.0024:.0024: s

(a) mAnalyses 'y D.F.M. Claaaaon.
(z) =1~ Citric acid solution.

(n) =Soil 3 Vator ss 1 : 2.



a . depth tendencies end putativ e analyses of soil. fr«

tc,, vx had .loaor -end and hi”~.r .11* and ,1a, '-tlm , than

3o0il from system VII.

(1) LTVEWBIQHT:
and LHI A “ 4on

total digestible nutrients obtained aro grvon



nt.rtiz

AND LU33B3mPER STEELAND PER

IN POUNDS PER LUURGEH FIWM TOO GRAZING

194.
TABLE LXII.

SYSTEMS Gl D%U-

KITEVELD AT KoOp”ofMnEIK.

AHESE® 1IVET'EIOET IL.INTAIIED /aD T.B.K. OBTAINED

1
1 * It 1 : 1 Not ;; t ) ) t Net :
s Total iCattle:t 1 LivwcighttT.D.N.i: : : Liveweightt T.D.N:
iRainfall: or ::Summer Spring: Net maintained: per :: Sull}mer r-r.'.ng: Net maintained: por :
Seasons. (mm.) : Sheen :: Gains , LLosses: Gains per morion:morgen:: Gains ;Leases; Gaina per morgen:morgen:
: .i : t 1« : : : :
: Cc :: 281 67 214 18063 276 :: 332 ¢ 105 . 727 23403 343 1
. : e () s :
1952/53 : 418 3 : 51 ) 49 9880 171 :: 45 0 9854 166 :
i S 1 405 130 . 275 23535 360 11 360 : 120 240 22204 334 *
. * ol : ‘
’ $ g : 1 :
, . C . 228 203 . 25 23421 290 ¢¢ 245 : 219 26 22387 ;280 ¢
. . «: : :
1954/55. 1 459 T s lt s 10! 15 8030 112 - 32! 1 21 8638 127 t
- c 288 82 : 206 2004 296 i 354t 56 M8 204t 333
-t .
1955/56 . 56 s 7 ag " 1(9) o125 . 130 :: CEEE B 9733 : 141 :
; L e S ae7 75 102 22957 325 294 : 122 1 23440 3L
. t < r s
1956/57. i 427 (O):s . 9 5 0171 13« 18 : 17 1 6123 s 76 :
: . k B 1
. . K .. i !
Mean per : t C it 294 nr : 183 ) 1':'« 37 124 0 1%
season. . 449 ° s: : 1 . 30 i $1 22 - 1 -5
: 55 32 10 : 22 - . . t :
.. 1 : ss 26 10 : 16 22496 * 324 *
Moan per seae<i c 25 10 : 15 : 21598 309 = .
or morgen. s 55 . . ) 10: 3 :7 %r. Vil
P ® t 3 ,, 11 4. 11 - k<m 1u 1*
(m) = "eights ire the mean of four steers and sixteen sheep,
(r) = One sheep died from unknown causes 22/5/53. o
(x) “ One sheep died from HFpoisoning 12/1/>5*
(t) , Season for sheep of oijLt months' duration onlj

i @

lisa
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gains as sh”cp -Ind y A

livewelebt maintenance or

Liveweigv* maiflte-

or aocrra.( 1952 -a 1957.

different grains
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,n*A  BELOW 9%E LD/g IGII-T-CtmVS OF CATTLE Ji/V SHEEP. QRi. ZIM

TTVW'VBLn UNDER DIFFERENT GRAZING SYSTEMS AT__KuuPM*3M;i~,

Iy i 5 Calculated ti
. 1 % A values of :1
:tExpt, 16 L.s sExpt* 17 Ls*; Y SlgnIfl-

Pcriod on

Bxnorlmentj i;3% r:t A

: M A Aagsi6L /iTL "i6 L /i7is M £S

26.8.52-15.7.53-1 354 ":11912::B.41 = 9593 «t 2.77 ::<0.0U3 ::16L> 17L.
1S

I
26.8.52-15.7.53::B.62 :10523:8 191 = 9274ss 2-US ss UU2U i: N.S,

*: s!

26.6.52-13.7.54!1b.11 :1957711b.66 -.23530,2.60,, 0.005,,171,>161.

26.8.52-12.7.550i8.72 ,28524!*E.67 137973= 5.10 ,=<0.001 ,,171,161.

16.7.53-10.7.5611 264 1261631=269 128297,= 1.58,=0.057 = 11.3.

16.7.53=-10.7.561! 267 127961!'226 '26675!; 0.84 ,"" 0.201 ,, U.S.

14,7.54-6.7.57-s "M :34720:: 406 $33217: U806 i w.195:s B«

13.7.55-6.7.57.!! s01 =g117!! so0 =-1711011 2.60,, o0.005==161, 171.
11.7.56-6.7.57.!1! 645 ! 7838'.1612! 69751= 1.69 = 0.0456 .. U.S.

11.7.56=6.7.57.=% 632 7460'= 637, 6967.'1 0.90=. 0.161 ,= H.3.

SKEBP
.t .t R *

26.6.52-15.7.53:: 907:: 0t 12LS0A13 - NS

t! o 2 o
16.7.53-13.7.54:- 1275:: 13392 1395 0.082
14.7.54-12.7.55% 334+ e

:‘ o 1360:: 1.325:0.093 :: H*3'

- .o 1426::
13.7.55-6.7.57.+ 3 0 o
7 - 0. = n . the

U.S. = Not significant.
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f1-«

TASLE 1CTV.
ARE;. BELQV iHE LivEvraiaHT”-cJnvs OF CA'HLE ;jiD
[ UN~”-R DIFFESSUT GRA2DIG Al Kuuj
1
is STEERS.
‘i Uno Beact to fear
s . Calculated
H | si 58
;sExpt. 19 L.ssExpt. 14 L .sj. valuoa of
tiayatrim  VT.s‘oya'QlP VII. tt ss P
Period on :;Steers ,8:Steers i: St
S § 0 B
;11412s:  3.09 st 0.00l
t S: Ss
:16593s® 1.46 t: 0.072
st $ = s
$25613::  0.56 st 0,290
tt s s: s
)s :21282s: 3.21 S!<0.001
ts : HH Ss
2:$ :30072s:  1.76 sa 0.039
:s S t: s
s17086:s 0.72 st 0.236
: S: SS
7417s:  1.13 st 0.129
HE S S: Ss
s (a) ;
SHEEP ’
:f B ss
. 1311sr 2.4~ : u.liuS
2.7.52-15.7.53 1233s: . s
1 2023s: u,98 /: u.164
16.7.53-12.7,55:1:3 1979{7 o8 s$
. 1305*s w,78 1: 0,218
13.7.55-6.7.57.:: 1342:s s
§ s 5§
<o> -
U.S. = Hot oigniflcant.

Shcop.

it

5

. SigiiZi-
cant

: tDifforonce

se-14L>19L.
SS

t: H.3.
SS
ss  K.3.
S .
:sI9L>141.
Ss
3s U.S.
SSs
Ss N.S.
38
st N.S.
S:
SS
s:19L>14L,
01
SS N.3.
N N.S.
SS
,bo0

TABLE LXYV...198



TABLE LXV.
AREA ~'OW TBE LIVSYSIGHi-CURVE OF CATIIE ;73 SHEEP GRAZING

DuLJIITEVSLD UWIiDEP. BIPFERSCT ORIZING 3Y3TE'2 AT KOOPLLJIaF ~TEIR.

ot
2 3 TBERS3.

< One Beast to four Sheep.

i$s i Calculated i:
i:Expt. 15 D.tiBxpt. 14 D.v values of

isBystoLi YI.;: S.vstots

Period on :sSteer: : $3toer: H $1 , ::Differenw
gxporiiaont. :: ITo. fAroa..:.; Ro» fArea.:°.19S/14D: :15D/l4D:**
275215753 1= 280 (143474 200 162071 3.50 <U.U0L : :14D>19B,
2.7.52-13.7.54 812 19360 E.51 18828 051 5 0,305 'E N.S.
2'7‘52_12'7.55;::]3'47 .‘29403:1<:<B.46 t129752:::: 0.46 ::} 0.323 '11 H.3,

2.7%52.12.7.55.: B.19 229964:“:B.50 :26004:: 1.51 :: 0.i'66 :: N.S.

HH : 12 H 'S5
16.7.53-10.7.56: 210 25028:: 206 :23465:: 1.71 ™ 0.044 :: N.S.
147 54-6737 -« 431 295431 403 $28777:: 0.92 :i 0179 1: N.S.
5 n
13.7.55-6.7.57 :: 514 16102:« 507 :16945s5 1.52 :' 0.064 :: N.S.
e o 3 : i H | 8!
13.7.55-6.7.57 = 512 16263%: 517 :17927s1 2.05 $1 0.U20 :: N.S.
o o 1 | : 1s ss 1:
11.7.56-6.7.57 :: 613 7108:: 630 1 7385:: 1.13 :: 0.129 -s N.S.
7. 7. i Y : Ta ..
3HEEP.
ot a :: 1
] " 2586:: 2688:1 0,21$: 0417 < N.S.
1.7.52 13.7.54..1.1 :: is . s
147 54-12.7.55-- 950 912:: 2.09:: o.0i8 :: N.S.
H e 14363 2.01:° 0.022 % NS
) " 1344 2 .01: . :: N.S.
13.7.55-6.7.57..: 3 : .3 s 5

(a) , The area of the 1jvewei”tit-curvo was calculated from the
average llvowel”™it of 16 sheep in each experiment.

N.S. = Not significant.
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LXVI

Livowelgh* in
pounds.

Warm carcase- 11
weight in pound*'.

Dressing percent-:
tage*

Grade-

Wet hido-weight;:
in poundse

f.pi t.al invc.sl-j

Land at Rip-
per morgen.

Stoors at R24 :.
each. i

Licks and Ino- *e
culationo.

Total capital
investment.

Gross return

from 9 atoers

over 5 yl0ars* X
Less stock ex- :*
pendituro. s
Excess of gross:
over ex-

pendituro. '

return

profit per mor-:

gon per year. o1

10uc

interest rate «*

rimen't#

H497.8:

52-41.8:

282.5:

117c t

_ _(m

.4 Tdlonitevel
to 1 Rh-,en,] BeTat to 4

375.9::

119.9: 164.7:

50¢



better than either syuten TV or eyetom VI, with lime superior to
dolomite. Under the wider ratio on li.sovold, system VI provod
little hotter than system VII. Under a comparable ratio of largo

to small stock, dolomite led to better returns.

(7) GEIG3Ri :,-P0I3Uim;S --lIP vIHUH LUqUlo:

No losses were sustained under systems IV and VI where a close
ratio of largo to small stock was in use. Under conditions of the
wider ratio of one beast to four sheep, system VII was r sponsible
for five sheep dying from poverty on line and one death due to hydro-
cyanic-po-> soning on dolomite. Two G itiria-poiaoning deaths on
lime and one death from unknown causes on dolomitavald ensued from
system VI.

The wide ratio experiments on lime both failed to carry their
animals through the 1952/53 seasonal drought and steers and sheep
wore removed from the experiments for a period of seven weeks in the

early-sunnier of 1953.

DISCUSSION:

The decl-ne in frequency of climax grasses a. /o-d of wide ra-
tio experiments and the increase in reral, weed, karroid and herba-
ceous species in all experiments between Ir5¢ and -95 071 hoth void
types, are interpreted as indicating a rearrangement of the compo-
nent species towards a biotic sub-climax under joint grazing hy
cattle and sheep. This adaptation to grazing hy domestic livestockl
is similar regardless of the grazing system employed. A similar
result was mentioned in earlier chapt re where roicronce w.> n.do to
cattle which were grazet ”“cvrding to three different sy-to.sa of
grazi"" I u]«"' '"wpro sheep were grazed in accordance with tho re
quiiements of five different grazing systems. IToisturo availability
and degree of defoliation, as against season of leaf r -ovel, are

suggested a, being of wore iapor+anco to tho survival of perennial



grasses in arid zones th m alternate resting and grazing prescribed
by conventional grazing systems.

The increase of Chrysocnma, Astur and fonechiaa suggests a
drier habitat, conducive to Karoo-oneroachirent, under the biotic
su'rj-clinai. Intolerance to grazing shown by Fingerhuthia africana
and Bustachys paspalaides make these grasses particularly valuable
as indicators of the severity of grazing. In fact, Bustachys ap-
pears to be the moat susceptible r.nd this is closely foil wed by
Fingorhuthla. TI'os.art (1958) found Flng-rhuthla africana, because
of its high palntibility, especially to sheep, to bo often overgrazed
and to be replaced by Aristidas in limovold of the Bloemfontein and
Br-.ndfort districts.

It is fortunate that none of the grasses wore consistently re-
jected by stock and that otherwise unpalatable grasses like Cymbopp-
gon, Aristida youtita and FAteror>ogon were well cropped in spring.
Defoliation of nrv/ly-forned sprouts no doubt assisted in keeping d<wn
the numbers of those species. A fortunate coincidence is the rapid
colonization by Eragrostis Ll.marniana of bared ground and the high
preference stock showed for this specico. Due. -to Vs relative
abundance and the fact th t all classes of stock preferred it when
green, and readily grazed it when matured, Sragros/is. lohm :m uia is
regarded as the most important herbage species in these veld types.

Example® of concentrated browsing on T.rc): manthus minor are
abundant throughout the experiments and it is regrettable that no
estimates of i’a frequency chang.e wore available. Grazing of an-
nual* and woods and brows:ng in oarly-3um«r, for a short while after
the onset of rains, no doubt drew off grazing from the perennial
grasses at a most critical time. This allowed these grosses to
attain sufficient leaf area before grazing commenced. In this way
perennial grasses survived the severe use they were oxposod to.

Sustained sprouting in spring of Cymbopo“on and Het,rogogon is
a direct consequence of the rarity with which these two species

we.ro over grazed during the active growing season. They would



203.
therefore poostfea v/oll-doveloped and unimpaired root ayatoms.
With a maximum amount of stored root reserves they would he able
to continue sprouting for c lengthy period in spring, in contrast
with grasses that wore grazed in summer.

Hnlf-a-summ >r rest was not of sufficiently long duration to
allow preferred species and slower growing grasses to run into seed.
If continued long enough half-a-sumnor grazing will eventually load
to deterioration of V)Id to a condition in which loss acceptable spe-
cies predominate. A general lowering in productivity of the veld
would ensue. All-summer use in one year followed by all-summer
rest in the following year is suggested as meeting most of the requi-
rements for sustained plant igour and propagation and o* maximal
production of muttor tad beef.

The complementary way in which cattle and sheep used void was
illustrated by the fact that many grass stems remained uneaten where
sheep constituted the only grazing factor. Cattle in >um, made
good use of such atoms, whether green or dry. Again, whereas steers
would not browse early in winter and after abundant spring rains when
grasses wore plentiful, sheup did in fact browse the shrubs in such
cases. Cattle preferred A-is'ida curyata, while sheep exhibited s
strong preference for Tragus racomosus in early summer. In much
thu sana way on veld gr-zed b cattle only, the control of hardy,
unpalatable icodes like Cymbopogon and Heteropogon. presented diffi-
culties. Cottle avoided ties., species, but sheep went for the fresh
sprouts in spring and in that way inflicted damage which aided in
controlling those plants.

The out-of-season 'XScurrence of rain between July and October
yielded gr m grass early i: spring, dock preferring such herbage
to browse. Ida eased the browsing m the shrubs and enabled thorn
to recuperate at a tin. whom they would normally be expected to suP-
Ply sueten nco to stock. .ll-sumncr resting of sore oaups is sug-
gested tc bridge the lats-w.nter and spring period of herbage scar-

city for stock. The spare 1 v Id would provide abundant quantity,

and.../ 204



snd with vigorous sprouting, fair quality of herbage to maintain stock
in good condition.

The rough nature of the veld appears to favour the retention of
a number of climax grasses in cracks between slabs or among rockt.
/Jong with that from grasses remaining under shrubs, a source of
grass seeds would bo available. As a result, succession on bare
areas would not be impeded by a lack of aood-supply and might bo ex-
pected to proceed rapidly if given a fair chmee.

As regards the reaction of livestock, there appears to be little
to choose between the various grazing systems used. At the time of
initiating system '/II it was reasoned that the availability of all
void in winter and spring could possibly lead to better maintenance
of condition in this period of herbage minima. This was decidedly
the outcome in rospoct of carcase quality, return per morgen and rate
of interest earned on investment in two experiments* As regards
liveweight gains, just the opposite appears to have taken place in
that spring-10ss in livewoight of both steers and ahoep was, if any-
thing, aggravated by system VII,

A likely reason why the different systems failed to load to
widely diverging livewoight gains could be that the times ol camp
changes and the length of the grazing and rest periods wore not limit-
ing factors in stock production. Those factors appeared to bo rathe*
unimportant and subordinate to other factors of grazing management,
for instance, intensity of grazing.

A total number of six deaths occurring under system VII aa a-
gainst three deaths on system VI is not considered sufficient evi-
dence for preferring one systor, to the o”hor.

Relating the information obtained from these grazing system ex-
periments over the experimental period of five years to farming prac-
tice, elaborate grazing systems do not appear to benefit =i her
void or the livestock gr zing on such veld. Continue*, grazing
would do as well, and ~.t less cost. In an effort to -oreone the

serious loss in condition in Intu-win’or and sprin Me camp in two
’ p
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LIVEIVSIGHT GAINS AND LvdSES JdID LIVITTEIGHT

Sens”na.

1952/53.

1953/54.

1954/55 .

1955/56.

1956/57.

Mann par
BOOB ON.

Per cent.

BUTluy

Rainfall Cattle

(cm.)

418

378

459

563

427

449

or
Sheep

C

S

UP 'THEJ*

One heaat to

Bxpt. 19 D- System VI,

Liveweight j j Net
maintained GainsiT.D.N.: Losa.tT.D.N<
—!

208 83 t 2091 1 15 « 276
113 60 L, 2 %y
271 119 390 * 30 , 360
Iso 199 : 2 Wo
269 67 336 i 46 « 290
92 72 L 1213 91 112
230 8 = 315 : 19 : 296

1 140 l lo 5 130

264 78 342 17 1 325
il 130 17 : 113

248 86 t 334 « 25<1< 309
iiL 38 1 _ii_ L 9 i> 144
4 76 100 81 9

JL J1 100 6 1 21

UKITATNRT) m poUirps

FACTORS To T.D.N.OBTAINED

T.D.K. uN DvL AND ¢ CeNTRI-
PEH KvRJEIi.
four Sheep.
Livewoights 1 X 1 Not t
maintained: Gains: T.D.N.: Losse xTeD.Net
! : 2 2 :
i % 2 X :
269 : 98 : 357 x 24 1 343 «
« t 2 X 1
113 : 53 : 116 x 0 x 166 :
: 2 1 X :
255 « 1% 1 361 x 27 : 334 «
t 2 2 t 1
Ibl 20 1 190 2 5 . 185 :
t f 1 : :
257 i 722 329 » 49 1 2801
1 2 : 1 :
99 H $ 2 1)7 ' 10 : 127
: % : : :
242 : 1«d4 % 346 » 13 i 333 «
1 2 1 1 2
112 : 36 2 148 : 7
: 2 : : 1
270 : 8 2 356 s 25 * 3311
: : | i t
70 4 X o v 15 76
S X 1 1 :
259 . 03 x 352 « 28 s 324 :
t 2
111 . 35 2 146 7 : 139 :
1 X : t :
74 . 26 ) 10C ] 8 : 92 :
t X N I 2
76 ;24 x 100 5: »



E N = !
Scionco.
T/RrF. LXVIL.
a.sirs - =
Pnrticul*ra*
r.rinon't n°«
Linevuldi
A . 8 4 .-P " 88 — .
18 L. . 4 ,too,= -ni 4 -hoop » 48 »y*«>-
n L.(")
(n) N 4 — 16 A Qrx !
14 L. . 3 stuora and M -hoop « 4» ="»».
9 L. . 2 ,,3,s and 32 ao.p » 48
19 . ™
14 o™
» 3 attars and 24 stoop «m 48 »ores
9D . 2 stoors and 32 shoop on 46 nor”*n
19 p. ™

"T Z L -— 'e-e*._me -
ey ueane of't
(1) pliuit oounta,

(2)

Grazing obmorvatlms,

z-i> soil analysis*



(4) Livoweighl'S,
(5) Area of the 1llvov/eight-curve, and
(6) Goigeria-poisoning and othor lossue.
Duo to tho fact that tho exporinunts did not run concurrently,

a comparison of slaughter data would not ho justified and wore there-

fore oolttcd,

(1) PL'AJT CATITSt
In Tables LXVIII and IXIX species frequency and plant numbers

which occur per quadrat ar®. given for line and dolonitevold respec-

tively.

TABLE LX VIIIL.../210



PLilJT REdPoNSE Tv DIFFERENT RATIOS vF CATTLS /A'B

t
I
(3) :
Proguoncyv ° por 30v Qucdrats. t
Ttr-ncrinont no» 18 1?7 1« 14 1« :
Ratio Cattle : Shaop. 2/ 1 1/ 1 1 / 4
SoaBopo. 1952 1.951 1952 1957 122.2. 1&«%
CLI/JC SPECIES:
Chrvaopogrn nontanua. «....» «» 20 19 29 34 2v 1"
Cynbopogon plurinodla*»»r«« 17 17 4 61 18 J
ThouoAa triandra« ... 14 ce 85 4 9 18
Digitaria oriantha. ... 6 17 0 a
Ariabida vcutita......ueee. oo 2 1 5 0 C
HotorQpogon contortus................ 0 0 2 _
SpQrobolus ... 2 0 21 14 2i
Bustachy3 paanaloidos ~ 2 A ( see
Flngorhuthla ... 2 2 ! 0 0
Panlcun coliTatua. * 0
iBR.X SPECIES: A
Eragroatls Ichumni-na.............. 83 1694 74  1(730e 142 222
S. cchincchloldoa. ... A n4 ,aiot ,C 1 1738*
uroputiviu caponso...»«.«»»« v 1vf 13 45 M
Cynodon incouplotus........eeeeee 4 c v
TSrkoclo'riT -Id " cervceeurennee 0 0 7 0 1 0
Snnoanogon = ... 0 1
PIulIEER SPECIES: A
Enncapogon brachyst .chyus. .«. 281 141 z 1"3ke
Tracis 10 85*. 6d _ S,/
AFI"ETda C-irv~ .., 0 22 A 15 23 36
WEEDS: A E23
Oecigeria 1U 'ricana. .cevecceeneee 12® 1'® NS
Chryaoccoa tenuifolia.............. 25 TN 17 A
Tribulus terrjutriB 17 1 E
K4.RRvID oPECIES: A
L'Qnochiu. . 8 11 0 62%*
Astor 8 9 4 A A A
Indigofora patens............ 4 6 0 0 CcC O
Pontzia aphr.oracophala........ 1
¢TRER SPECIES:
Woody. 0 3 1 ps 145**
Hurbr.cuoua#ee# ....uevcervcuecnnene 77 otl A —
Woody apocios comprise tho gonora Rhus and Euclca*.
M i:

Atriplox, Sutora and Bcrkhvya.

TABLE

21v.

LAVIII.

a - Si@wiiii.cwnt difference atP=C.05.

MS - Significant differ nee atP=0.0lL

(B) » Surveys according tc

(r) - Surveys according t- a coth-d by Raunkiasr,

I'airray (1946 )

given by

SIIEEP N LI}E-

tho uothod by Von Broonbaen (1951 )e

VEID AT KvwPKANSFoRTEIB,

Nuuber of
plan*Din
Quadrats.
194-7 1953
26 13
11 iv
11 6
16 4
0 1
0 0
17 9
7 3
33 0
0 0
72 2U1
7 48
0 11
0 0
37 5
0 0
161 19U5
6 457
19 22
10 183
8 24
24 35
3 0
0 2
0 1
0 0
3 3
10 73

Frequency
30vef*)
Quadrats.
19 L.
1/16
i%2 moi
5 15
6 3
30
19
0
3 0
7
8 o'
26
0 : F
172 186
6 19
46  127**
11
21 >
0
58 122,
32
14
156 177
18 24
0 1

[,
Aw & &

155*



RBSPWS3 Tv DIFFFAKNT RWM'IoS QF. CAMNLE AVD

»u tuLuUTEVELB AT yvuPI*Sf*TSra.

ArnouoncylSj r " ~ auadratjj
'.Tparinont no. //8~// 16~
" Cat.tX0 =" oa- xgMi x a 1252-Ji51
Suascna. '
2 ~ . _ go 26 23 16 %
Chwaopr®on ..evvveneeee ~ 27 19,,,, 2 0
H.toropo®"n = ..eeeeeee g / 21 7 1 A
Theneda irl J}1£2............ o., 17 29 11 <
Digit > cecerecerereenees - i2 7 >
# I O * I I f
mem —AlCana. e n n 0 C ! 1

?anicun~colrr  .vvennininnene.
~ SF$% IES= , U2 243:: 132 A
Eragroatia Ichaann” ... 2w A A 1407 1“1
vrorc+iup cafansc. ... < 0 2v 7 ® A
Bi-r.chiari-. @ ...... 0 o 0 41B= />
Cvnodcn ina lcH ......... 0 u** 0 49~ %

- egroatia 00 .eeceenenenee cl?* = 0 31 X d**
'--SasaTSE % ] n « » =| ?
L ieegneiargeseseeneaneeanens C 0 0 0 n 0

KATari'-1A (€ .....coeeeeennnee A 7 14 1°
Snnoano®n = e
PIVNEZH ¥ jiCIE™- s K* gv 93 71 61
: fF « X %

TraRua ... oo

22® c 20” 25” M ‘f
GelKcriec L. , 8 0 ? , i
Chrysocru-': t.nulT alia................ n 1 0 C 1
Tribulua e

KARRvID oPECISG 8* G 3 6 14
Aster = LLLLiLLii.... 4 4 0

Indigofora = ..

uTHER SPECIES: i? 108 8a
Woody XX 158” 129 206 _J8 _ 214
Z 1Z io: oo0”"o0o" - -

, x ! It.

“ s 2 7 7 .,Z2 T Z Z .w od» » =r-«™Z'Z

Owing.**¥/212
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Tho pH, eruid end silt fractions, phoaphorur or.r'bm and nitrogen,
potasaixin, and to a-xic extent oalciuc, Mcarbonatos and chlorine
contents decreased, while the cloy fraction increased with depth.

In the topsoil, tho sand and silt fractions were lower under
the close ratios and higher undo*, the wider ratios. In respect

of the clay fraction, the rvverse applied.
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TABLE LXXI.
tECHAHICAL -9JD CHEIZCAL .TALYSES® A cp SAILS FIM' ALvlJTEVELD
UNHER DIFFERBJT GRIZIIG RATIOS WITH CATTLE TJP SHEEP AT
YvXpi /$ SFANTEDI.

Expt. 14 D. ti Expt. 9 D. :i Bxpt. 19 D

. . 1 B >4 S. :: IB t 8 S.n 1 B « 8 S
Soil horizon
(inches). u-3 : 3-6 : 6-12:: ~-3 : 3~ : 6-12:: ~-3 » 3~ * 6-12
$ t i: s : $s : :
pH. 7.43s 7.57% 7.73:s 7.78s 7.80s 7.8us: 7.72s 7.81s 7.77
S tt S : Ss S t
Resistance at J 1 St S I8 s s
6v F. 1250: 10680: 950:: 1120s 1170s IC20:: 820: 1170: 980
: s st s s : s s
Lochanical JnG* S Ss s J ]1 1 :
lysis : s ot s s ts s t
. : s: 1 HE : 1
SandC~0.02 1id, 81.44:81.04:77.213:76.44=75.4'-375.15::69.69:72.32:66.81
1 1 H s s Ss S S
Silt(0.02-0.002 8. 28s 8. 47'13 153 r 9. 49'1° 47s1°.193 :16.98:16.05:18.17
an.) S: J 3s s 1
Clay(<0.002nn.) 10. 28510 49: 9 64s:14.07: 14 13:14.66:513.33:11.63:15.02
5 % )
o t:
CaCv™,(%) 0.00: 0.21:4.62:: 3.77: 3.4°: 4.25:: 7.°5: 5:80 8.52
I 3 33 3 3 33 .
P.(S6)(2) .0B6:.0038:.0056: :.0030:.0027:.0077: : .0044 .0071 .0018
) 3 3 3 3 3 3
c.(*) 0.9C: 1.02:0.86:t 0.68: 0.57: 1.°2::1.°2 0.96 Q84
: l .
N.(#) 0.10:  0.10; 0. 10 0.09: 0.08: 0.11:: °.1° 00 0.10
) 3s
C s N ratio 8.7: 1 9.8:1: 85 1s76 1: 7531 951»31P01 9.5:1 8.7:1
: : : : 01
Wntor-soluVle : : : i : :
3allts(*) : : 31 : s $s
3 3 i
Fa. .0010:.00I10: . 0000; . 00095 0008' .0016::.0009 .00I0 .0017
3 3 88
K .0008 .0006: -0003:: .0O0lo: 0005 .0015::.001i ,0003 .0003
: 0
Ca 0026 . OG- 00313 0046:.0041: 0052::.0063 0052 .0052
' 3 : : 3 3 33
Kg .0002:.0002:.0004;: .0013:.OOl3s .0011::.0001 .0009 0014
' : 3 33 3 3.
HCu 0077 .00%:. .0 07 0187 0177 0191::«°179 .0195 0193
3" ¢ 1:
Cl 0027: .0024: 0024 0018:.»024: -0047-3=-°°32 0021 .0027
8 8 :

B:4S = Ono beast to 4 sheep.
0) =» Analyses b® D.F.I1. Clansson1

z) - 1% Citric acid solution.
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Considering firstly the 1 «4, 1 i 8 and 1 : 16 ratios of large
to snail stock, both stoers and sheep reacted in opposite ways to the
sano ratios, A widonirig largo to snail stock ratio led to increased
stoer gains hut to depressed sheep gains. Cn a per uorgen hosis,

a wider ratio resulted in a decrease in gains from eto«rs hut to an
onhojnccuent of gains frou sheep. Livuwoight maintenance and total
digestible nutrients obtained foil wed the sanu tendency.

Under experiments 17 L and 18 L where close rati03 of large to
small stock ¥vre used, the best steer, sheep and per morgen gains,
livowuight maintenance and total digestible nutrients, enanatod from
the one beast to one sheep ratio. Regarding the total digestible
nutrients obtained by sheep and steers, the wider ratios on dolomite
led to loss nutrients while on limovold the closer ratios resulted
in loss nutrients.

There was no tendency for either gains, liveweight maintenance
or total digestible nutrients obtained either to increase or dimi-
nish over the period the experiments were in existence. From
Annoxurcs 14 and 15 there appears to be a tendency for * widening
cattle to sheep ratio from 2 J 1 to 1 t 16 on lime and from 1 1 4
to 1 : 16 on dolomite, to result, in both cattle and sheep devoting

progressively more of the nutrients obtained to maintenance and lose

to g-'ins.

(5) ARA CF TIS LIW/EIGHT-CURVE;

The area below the livereight-curve of paired steers and paired
groups of she-p grazing lime and dolomiteveld under different ratios

of large to small stock are given in Tables LXHV and LXXV.

TABLE LXHV.../221
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Significant differences 'bc'ts/eer. +ho nrens of the livewei”it—
curve of atzors -n li*ov Id were cstntlished in 13 out of 27 coopnri-
sms. Of these, the one he -st to one sheup c-'uhin-tion led to the
longest -.reos in six inst-.noos. In the re- aining seven instances
the ether f"™>ur r'.tios gave rise to the biggest r.reas. Cut of 13
¢CGp-.riaons with sheep on Hue, only five attained significance at
the required level of probability. Df those, *ho one beast to four
sheep rati' resulted in the 1 rgast area in three instances and the
2il1and 1 : 16 ratio in only one instance each.

r,f ten areas of the livcv/ei3llt-curve coupa.ris'ns, using steers
’n dol'tiite, significance was established in fcur inst ncos. In
those, the 1 : 3 ratio resulted in the biggest re. in three cases
end the 1 4 ratio in me case only. Is regards sheep m dolooite,
significant differences txtwson the livewei”-t-curve area were esta-
blished in three out of seven oe-.prrisons. In all of these the 1 : 4

ratio g .vo rise t- the largest areas®

(6) GSJGSHL'-F'147:143 3D vIEZB

Ver-:ea-sickte" a..eng sheep occurred only during the 1943/49
se..5"n. Hmetrer, -fter stock were transferred to other crv.pa t..ey
were cured. -w. deaths free unknown causes to-h place 'ramg shoop
on delm ite, mo each m the 1 4 snd 1 : 8 ratio expori®nts. (n
line, five sheep died -s a result of poverty on the 1 4 ratio ex-
periment. In other died on the widest ratio m lime, hydrocyanic-
poisming being suspected as the cause.

Undue sisnific-anco cannot be attached to st'ck resevals fr«a
the experiments s this wee dene haphazardly -nd was after;; rdo

deemed not to have been necessary at all.

DISCUSoICU:

The nexntonanco of climax grass frequency under the close ratio
line experiments, the accompanying occroase in clinax grasses un”ci

the wider ratio experiments and the overall increase in soral, weed,

karroid.../224



karr-'id -nd hurb-.00%ua spociea suggest a ra-arrangonent of the compo-
nont species towards n biotic sub-dinar under joint grazing by
cattle and sheep. Thu maintained frequency in climax grasses is
ascribc.blo to the snail number of sheep kept under the close ratios.
Sheep never overgrazed the climax grasses and this resulted it the
vigour of grasses being maintained. he grazing did not leal to
bare areas on which colonization of pioneer species was possible.

With widening ratios of cattle and sheep, fewer climax grasses
and more pioneer species were present in the biotic sub—elimax.

This suggested vulnerability of climax grasses to grazing by large
numbers of sheep, in particular susceptibility to intensity of defo-
liation rather than the interval between successive defoliations.
The reason for the consistent tolerance shown by Chiysopogpi , Di"L-
taria, Themed , dy,orobelus :nd -thcrs under the diversity of 1-rge to
small stock r:ti*s is not clear. The maintained frequencies of
thee : grasses may be due to the animals favouring pioneer 'nd serai
grasses immediately following the first svnuer rains. his enabled
those species to make their initial growth unimpaired by precipit
grazing and allowed thaw to progress beyond the critical leaf area
stage before animals took to grazing them.

Brougham (1955) attached so much importance to adequate le.af
roa that he envisaged,"an understanding of the dynamics of pasture
growth during the intervals between successive defoliations." He
regarded this as esson i .1 to the understanding of the effects of
frequency and intensity of defoliation '"n pasture growth.

By the time the pioneer and serai gr ss*s and herbs had lost
their attraction for stock, which might be two to three weeks after
the first su mor rains, the perennial tuft grasses had grown appre-
ciably and more loaf was produced than could bo grazed off by stock.
The intolerance of Fingorhuthia, Tr gus koelerioidos and Suat. ca™a
to grazing could bo attributed to these species having the a-ano
oarly-soason preference rating dm the other serai, pimeer and her-

baconis species. Becurring defoliation early in the growing season



was nc doubt instiwnentM in deplating root reserves and in prevent-

in,-, those species fr*n seeding.

The decline in the numbers of rigus koelcri-ides in these ex-

periments is contrary to the experience of ..ootert(1955) in the

Crange Free 3<ete. This author found koelerlnldca to be most

omKX1 on overgrazei "Kalkvold", and more co”:m on grazed th,-n on

rested veld. Under some grazing treatments ho oven found an in-

crease in this species.

fer thl. m .~*r It 1. t.ntattvcely su”.tod

»n«, to adidtlm » it. Uish prcferonos rr.tir.g under Kno”.nufnteln

cmdlItiT.., this .pool., is m t suscptlhls t» tripling. ce Hoc-

volJ Btonas .«»rt..d nsrs thru, h.-If th. .urfho. chvsr. Livsstnok

grnsing a. suoh vsld t.,d.d to ovoid tho .to— . Conssguontly,

tronpllns .» =.-» U*“ Vol4 « » "IC1!™pldt

The subtle difference in tho ro action of this gr .s* to

to bo thst undor Inrchononthu, shrub Bashvold oondltlms, tronplihg

to - to Its doorooso. .h1l. under C , Fro. dt.t. osndlUon. -r -

grazing of tho noro palatable B atiS ItUBlIfc 11

Ior u. moreuse of J siii hclonolie;.

In 0il Gxr-erioonts .here sheep were lept oho c... rol

O— and ov.hoooron .as brought about. Ibl. could be ascribed, a.

, indicated in previ-us chapters, to .hoop grazing the energing -

sheets of thceo grasses in spring fr-n in asong the old dr, tuft..

to s result, tho root reserves of those ameie- .ore continual, de-

pleted at a sos, critical time. B"ever, the.e gr B.ez v.r, not

hilled out beecuss st-cU ..re net disposed to take then in suto.er.

This rodt enabled thorn to recuperate in-

-.be prercnd.ra.ee of Ch”s-cog end aJtt erai' “ o* N
.07 d t- the loser incidence of perennial grnes.s In the biotic eub-

olinax. sheue gr-.se, have a hi* -l.turo d— » l« ™ "

Then the, d.oreaBCd in frcu.nC, noi.tur, -

-rearth red O consequent mcrease in the nuuber of th.ee sncro.o

“oute. W t.-cu-r.er tod cuts,

rains, occurring a, a tine .hen ..m 1



grr.saea c,puld make littlo use of it, uwight have been oo-rvaponaiblo
f-'r the ineroatie in karr'-id apocies. ,

There is little evidence that one class of grazing animal was
raopo potent than the oi ;or In aiding the encroachment of karroid
species. Of 13 experiments in which an incro se in Chrysocena took
place, four v/ero grazed by cattle, five by sheep and nine by both
classes of stock. In 17 experiments in which Chrysccoma decreased,
six were grazed by cattle,- seven by sheep and four by both cattle
and sheep.

Far from being regarded as poop and unpalatable gr'*ses, Cyubo*
pogon and doto popoyon, and in so..0 situations Aristida vestit; and
Brineapogon scopeTirs,were most valuable. The sustained sprouting
of thes s in spring supplied much needed herbage during the
nost or nutritional season for livestock.

The maintained frequency of Chrys“pogon, hoaoda and dp-robolui*
under gr'zing, in spite of their early sprouting, suggests thd the
oritd4cal gr zing period of these grasses is not in spring. It
-light well occur in early sun..er immediately following ruins. At
that stage there is an insufficiency of leaf -re for met lailism to
exceed the logs of stored reservor. caused by sprouting in spring.

Ihe -bundance of short gr ss loft ever under the close c¢ ttle
to sheep ratios at the time of com. oncoraent of summer rains, sugges-
ted that more sheep could be kept with advantage to utilize such
herbage. Cn the other hand, the fret that the ground was not de-
nuded of all growth but that most grasses had some leaf left -and
crowns were not unduly exposed to frost and sun mi”it be the very
reason for persistence of climax grasses under such close ratios,
ohrubs being in leaf rigt.t down to the ground suggested that the
closer ratios did not lead to optimum utilization of shrubs.

Under the close rati- experimonts, grass.,3 seoded with half-a-
summcer rest, either 1,-te or early. Against this,grcth was slower
and a full summer's rest was needed for grasses t" seed underthe

wider ratios of large to small stock. It is mostlikelythat the



227.
larger nuntier of sheep under wider ratios constantly kept the pre-
ferred grasses too short during the half-a-season's gracing period.
This caused the grasses to hs impoverished and as a result sojding
could not take place once the void v/rs spared.

it au”er® well that all grasses, even when matured, wore m.xde
some use of. J.so, that" under the close r- tios tuft grasses con- /
tinued sprouting until the commencement of summer rains. Suffi-
cient hulk from dry grass and ample green sprouts is hound to arrest
extrvi-e loss in animal condition during the lean spring months.
All-summer use causing a lowering in the vigour of plants, with all—
summer resting causing a restoration of their vitality suggests a
system of alternate sui..ier grazing and resting. The preference
shown by sheep for gr .ss leaves when they commenced grazing upon
entering a camp, and that shown 1 cattle for the inflorescences,
may be skilfully turned to the advantage of the vegetation. Should
a seed crop be required on m camp, sheep could be turned into such
a camp b fore the seeds ripened. They would graze loaves first
and soedheada would be left to mature. On "he other hand, should

building up of r servesbe the m in requirement, cattle could be
put into a camp first. This would en bio the translocation of nu-
trients in the leaves +o t_ke pi co to theroors before cattle took
to <r zing the lo ves. Theep fitted wellinto the utilization of
grass—bush savannah in that they made gicater use of shrubs than
cattle did.

Chrysococa tenuifolia must be regarded us useless in this vol#
because it was rarely grazed to any extant. . oisture,nutrients,
li~it and space wore used by this plant which otherwise might have
been more profitably taken up by nutritious and acceptable herbage |
species.

The failure of many climax grasses under wide ratios to flower
in oven normal rainy seasons speaks against the use of such ratioo.

It does not auger well for cattle,after grazing down all gr-sses,

tr c"monco browsing 3hn.bs orrly in winter and in some cases even

in.../228



in autumn* 'This recurred nut of need and not out of preference*
Shrubs nr- knewn te he protoln*-rich, Honrici (194C) finding the pro-
tein in Tr.rch”nnnthuj minor to vary between 11.29 and 12.uv in autumn
and early-winter. Energy-rich herbage is needed at this time to
offset the cold.

The veld would be easily reclaimable for the reason that both
single shrubs and bush clumps harboured many grasses. dince sources
of seed of the endemic grasses 'Jore always available, all that
would be needed would be to be given on opportunity to propagate
themselves.

The need for a balance to Tv struck between use and abuse Is
clear. VTien sheep dug up grogs roots .nd cattle broke off thick
branches, optimum utilization has passed and misuse has sot in, io
claim such use of tufts or thick branches to be symptomatic of good
utilization is not accep* .ble, Long-continusd, severe browsing
was beyond doubt at the root of the damage observed on some shrubs,
particularly on Tarchonanthua minor.

The high incidence of ,-ristid- curv ta after the 1949 drought,
especially in pane, depressions, watercourses and around shrubs,
was a direct result of many perennial gr .sscs dying during the drought
nnd the tufts of others being trampled cut. Secondary succession
commenced with A. curvr.ta on those areas. Trampling or. rocky veld
probably baa a far greater effect up* the vegetation and its dote,
rioration than is generally realized. Add to a stone cover of 6C
per cent the inhoront proficiency of cattle and sheep to avoid tramp-
ling on rock, wd stones, and add to that a ghrub grnmd cover of
2C per cent. All trampling then takes place on the remaining 2u per
cent of the area which harbours the herbaceous vegetation.

Immunity to the effects of excessive trampling could b3 one of
the masons for the high degree "f tolerance exhibited *CTj%32E3S21
:md Other passes. Those epocloa were able to withstand a largo
amount "f trampling owing to thsir growth form being /» and fl t on

the around. Dolomiteveld was even moro r-oky and this migl.t have
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toan a reason for this vcltl tynC tolerating grazing butter than line-
void similarly tr-jated. It rai*ht -lao explain -vliy, even under the
wider ratios, a. full summer rest completely restored vigour +o the
plants on dolomite.

The greater vigour of perennial grasses growing mcng rocks, in
contrast to that of the sane species growing on the flats, might
also ho attributable to better moisture conditions existing among
rocks, espcci lly when impervious. ,'J.s0, because of the physical
difficulty stock experienced in moving among rocks, trampling and
grazing could never be as severe among rocks as on the fl ts«

The fact th t the experiments did net run simult.aneeuv nili-

t tos gainst po&'.ulating conclusions. Nevertheless, cc: 40—
dencios were evident, Iho diverging reaction of cattle ¢.d sheep to
different r tioa -/"a expected since fewer of the o and more of the
other class of s *wore Kkept* In fact, diffev t ratios imply
different grazing intensities per unit area for that particular live-
stock class.

The rate of grazing and the ratio of largo to small stock appear-
ed to be interdependent. Light grazing with a wide ratio of 1 rgo
to small stock will not have the same effect upon the vegetation which
a severe intensity, employing the seme ratio, will have. Conversely,

a narrow ratio under a light stocking rote will not have tuo same ef-

fect as cloao ratio under severe gr zing. The susceptibility of
vegetation to certain v .types' of grazers also deserves consi-
deration. Wider ratios have more sheep £er £6 and fewer cattle.

Closer ratios have f wer sheep and more cattle per uni arc?.
Identical summer gains of steers under all throe ratios -n dolo-
mite -euj;rests that where four steers -nd sixteen ahoop wore kept as
in experiment Id D, steers had already roachod their cei] .n gain in
summer. 1. reduction of steer numbers to three in the one case and
to two in the other did not result in increased grin per steer but in
a lower weight increment per ®rgon. Apparently ibecp h-d nc" ret

reached their coiling gain. The increase in summer gain froo twenty

through.../23C



tbrough t-,,-onty-five to t tnity-eight pcuuids por ao-.sor. for tha diffe-
rent ra.tios proved this to >. the case. Spring loesos in livev.ai’it
of sheep wore gr.at”at where the smallest number of sheep waa kept
and Ivet ,7hcre the Ic.rguat nmaoor of sheep wecc graced. This sugges
tod a competitive effect from increased numbers "f steers which went
hnr.d in hand with closer ratios.

The devotion of progressively more ti digest!ole nutrients
to maintenance and loss to gains with x/idoni large to small stock
ratios, might ba attributed to the greater sheer numbers. tiheep
not only caused the h rb u' for themsolvos to be in short supply,
but also forced cattle to grace "ut further in search of herbage.
In doing this, (Boro energy was expended, in maintenance and less nu-
trients Iwft for gains.

The main conclusion to be drawn from these experiments is that
cattle -nd shooi , when jointly graced n veld, may either supplement
or cm.pete with each other. ihe n ture of the mutual interrela-
tionships .ire nol at all well understood. .uch will depend upon
the ratio in which they are kept. Also, the availability of her-
bage acco: table to each class of livestock will be of importance.
The intensity of grazing is closely related to the largi to small
stock ratio it. use.

Rel ting t.is inform tiontc farming practice, it appears that
both classes of stock could profitably be kept with substantial fi-
n”cial nd vo,..t tim.al benefit. “n limevald the r Uo of cattle
tc sheep w-aild hrve to h, close while o dolomitoveld a much wider

ratio of 1 rags to smell stock could bo practiced.

AraBXUIC 34.../231






FIUAL CVriCLUSIWIS.

A series of grazing experiaenta vraa conduoted with cattle and
sheep in TrrchonanthUB ahrub Bushveld* The object was tc

dotemine how rauch stock the void could c-.rr;- and whether va-

ri'""us grazing systems and ratios of large to snail asrck wculd

influence the stability of the veld.

An incroaoo in aoral, wood, karroid, pionocr and other species
took place in all oxperinonto. This was aoconncnied by a
decrease of climax grasses. A re-r.rrangonont of constituent

spocioa towards a biotic sub-climax under grazing is suggested.l

Tho sub-climax stage provud to be as productive as the climax
jtage and product!''n was more or lesn maintained over tho IX

years.

Tho soil analyses are intorprotod to indicate that concomittant
with reversion of tho consiituent species to tho biotic sub-
climax, the pore mtage cl%' in soils diminished and a corres-

pending incn sc in the percentage sand and silt took place.

Continuous, moderate and severe grazing accounted for the majo-
rity of sheep losses while S'-verc grazing waa rc.ponsible for
all cattle losaoc.' Poverty was tho main cause of death with

Qoigoria and Hydrocyanic-poisoning only of secondary importance.

Tho climax gr sacs -hemoua tri ndr , Cli“sopQ”on moaVums,
taria eriantha and 3 %erobelus fimbriatus, and the serai species,
Eragrwtls lohmanniana, in spite of being sought after by both

cattle and sheep, were highly tolerant to grazing.

Fin,;urhuthia -fricana and 3ustachjfs ~ a 1 oi dos can bo regarded

P sensitive indicators of grazing pressure in that those grasses

wore.../234



wore preferred ty stock and woru Intolerant to any but the

lightest grazing.

Although Cyrabopogor plurlr.cdiG, H etcr o p contortua and i'.ria-
tjda vostita were diecriuinatcd against bj both classes of ani-
calo, consistent grazing in spring of their green sprouts fran

in nrong old grass in the tufts kept those grasses under control.

The preference of stock for serai and pioneer grasses and other
herbaceous species, immediately foil caving the first oarly-sumnecr
rains, had the effect of easing the grazing pressure on the
perennial grasses, benefiting +hese grosses at a most critical

time.

The brewsing of shrubs , especially fi-.rehar-r.nthus minor in late-
winter nd spring, contributed materially to the supply of her-
bage at times of nulriti-nal o”b. Alth-ugh these drou”it res:3-
t .nt plants continually ab. orbed excesses of grazing pressure,
they should nevertheless ’e reg rdod primarily as a ladder re-
serve. Consequently,in a.-sons with nomul and above normal
rainfall shrubs should never bo severely graced. They should
rather be spared as a reserve to bo used in dry years cnv. during

protr .ctud Irou”ta,

G both the lino and dolomite oonponcnts of nrchonanthuti Shrub
Buohveld, the nomal grazing pattam ever a year was as follows:
For some tine after the occurrence Jf the first gunner rr.ins,
stock continued browsing until green grass became freely avail-
able. Throu”.mut summer and autumn grasses wore grazed; in
early-winter animals started taking shrubs along with grasses®
in late-winter both rattle and sheep browsed more heavily on
the shrubs. In spring, m>7 grass sprouts were cropped and new
leaves on the shrubs were browsed until after the commencement

of 3u.-tnor rr.ina when stock again omoontr.' tod c. the grasses.

Tiro effect of drought, both incidental and prolonged, on species

frequoncy. . «/235
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frequency In Tarchmanthua ahmt “hvecli 1, not knmm cn. 1.

deserving of thorough investigation.

»ts SINS intonaity in hr.mnn, v,ith .u»anr "auii.d
In ovorurnalne in «int.r .prin* ™d A

the vogotrtim. 3overce loss in stock condition

s nf pworty cn.uad. ». »* -» « »a,d, n

Inionaiiy In nconrdanc. .i» .!«»« »d aprin8§ -UnM U t, oP

- A

ner, selective uuc end a waste rf herbage.

Lina and doic.iiavcld did differ onah n= «rr.ai,,8 for ataora.

snaar. waver,

ra-.t.d nor. f-wrnWw A

- iia iw »

limevoid.

..IBht ..oouniad for up to tan par .ant la., in -

-1 «

nutrients.

Ooigoria-poiominc resulted.

arring loos. |
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aysten mty be implemented whereby campa are alternately grazed
end roatod in auceeaaivc grcwing seasons and both arc opened up
during dormancy of the void. Under such a system the previous
growing aor.a'n's rest rarap becomea the present aeaeon's grazing

canp.

A variable atocking rate in numbers and in kind, as heavy as

w ill maintain stock in good condition, appears to be called for.
This may amount to disposal of older steers and sheep in autumn

or early-winter and carrying only half the number throu”i spring.

Voancrs may again be acquired when rains sot in.

L vari'bio grazing intensity nay also be accomplished by mating
cows and ewes 30 that parturition nd the first months of lac-
tation ?2rc synchronized vith #ho period of flush. on the veld#

In addition, the earlier disposal of marketable cows, heifers,

ev/oc and lamb- w ill have to be considorod.

Or-zing ratos of one merger, per dry sheep on lime and two-thirds
of a morgen on dolooi'o, and a grazing x.te of eight morgen per
steer, irrespective of the void type, seem to bo the lower li-
mits at which veld is main+oinod and at which sustained animal

production takes place. For veld improvement the stocking rate

w ill have to bo lighter. v/

Grazing both cattle .nG sheep seems to bo desirable in order to
make tuo best use of available herbage in larch onanthus ahrub

Bushveld. Cn lime the r.tios will have to be closer while on

dol ouite they m-ay be wider.

Some ispecta of grazing management in xerophytic savannah ar

not well understood. The effect of frequency and intensity of
defoliation on the r to of growth of tops, and the determination
of the physiological stage at which defoliation is most harm-

ful to the plant, merit attention. voA

om /oao



Provided essential adjustments are a-do to grazing man .gouent
practices, so that a vigor'ais c'*ror of grasses and v,'ell-leafed
shrubs of a variety highly acceptable to stock are available,
Tr.rchnnanthus Shrub aishvold nry bo both successfully and pois

aanontly farr“od.

LIT2B,:TUHE.../238



LITERATURE.

iJirnymcue. 1914-1954. Agricultural Census no. 1-P,jr Union of South
Africa : Airoau of Census and Statistics, Govt. Printer,
Pretoria.
1933. South African Grasslands : J*int Camaittoo of the Uni-
versity of Pretoria and African Explosives and Industries.

Hov. I : 21-27.
Statutes of the Union of Smth Africa, “ct 45 of 19d6.

Govt. Printer, Pretoria.
1952. Pasture and range research techniques. Joint Cna-
mittee of the American Societies of Agronomy, Daiiy Science,
Animal Production and Range Management. Jnl, Ijaer. Soc.
A”ron. 44 : 39-56.
1957. Progress through research. /nnual Report. Ropky
Mowit-,i-i Forest and Range Exnt. Sta.. Fort Collins, Colorado.
1958. A >ear in the Highveld region. /uinual Report of the
Ihroctor of the Highvold Region. 1st July 1956 to 30th June
1957.
1959. Progress Report of the Katherine Res. Sta. 1946-1956,
Northern Territory, Australia.
196C. Pasture Investigations : 1957/58 Report of the Divn.
of Plant Industry. C.S.I.R.0O., Canho.ra, Australia.

Acocks, J.P.H. 1939. Drought—rxosistent plants of the Capo plateau.
Png, in S.A. 14 :333.
1953. Veld types of South .Africa. Rot.Surv. Men. 28,
Govt. Print.r, Pretoria.

Adamson, R.3. 1938. The Vegetation of South Africa. British Ba-
pire Vegetation Coamitteo, London.

Aldrich, D.T.A. 1959. The effect of grazing man'gemont on the
response of winter wheat to spring defoliation. Sap. Jnl.

of Erpt. Agr. 27 : 1C-16.
Aimsby, H.P. 1917.-ho Nutrition of FarmAnimals. TheMacmillan

Company, How York.
B;Jcer.../239



"N TSNS -~

B.n.rji, J. 1952. !:««, ,ronaa In 00010310Ql A
« In . Meclri
oA C-%. , 513-52C.
! T Jeta3«’ u’d> s-1- 1%1.
"o~ * Y« «. ««*U ana
0/(lhc S1","n’ — ffilu U , ,.CT10.
a*» univ. of i/yoaing,
z.F., Hutching, R.j., Cuthb.rt«on, 3.G.
rwo crrzine ¢ KI*— ¢ ® Paatas

iaat. J. A, e,,. €,. , , al 2,7

17°H- B« - ” 48. orae. tlo prMuctlne .,
woF e
103-219. ”

mM"' RE- “4t™ 4, H.I. W . » . vcluo ,, fnr,,m 3poéblea
»a Uluturu, rat,0r,,, 8 Jnd.

t-tyke, !,. 1952. Cn rcauneratlm prnUou. a, dctrtyea postur.

mrc-a to arid ragiar,. Fra,,utotfc fot. Oroasl. p.,,,
632-638.

AP Cdn 1955e¢ “ S'U* in**6 °f P*-aturo growth. v svu
--» ~rio. H.ia. 61 804-612

Brunduge, i.l., S.eutor.,. Hedged, ~1,, a.J. 1958.

1,10 U tili? tion pf “cooth 3rouogr.2ii3 (Bronnis Inoroia) under

nd o rip gr zing tiya teilia of pasture manxgcoent,

I. Animal and pasture production. J. jr.jr/ Sci. 39 ,
280-286.
airohell, --.J. 1822. Travcla in the interior of Southern

London. Vol. j,

iBuma, V., KulkFmi, L.B. and Oodbolo, S.R. 2931. Suoceaoion c«

xorophytic Indian grr-aalanda. Jnl. -af Ecol. 19 , 389.391#

Buma.../240



and divest. In
j-B. treble

z r Mic

C‘ n“ b *"’. 19"4’

N«»in Sica of no_

n°® e, on the =Unatic environment. Cnrnogie In3t,

354. —
1%S. ;:.thr«w of ea tin g graealeni prodrctlon
Herb, ."be. 25 , 1.
cr U , tlai.

Caetle, :..B.
in temperate 2ones.

Cl-'.oasen, 17.H. 1961.

Ce,*“ * oo 19ti- fr, th.

C'-.crge, Jgr. »c3. jtm., Eooposnafontsin.

cC'°1IC i"r" C=° “ 4 Bfr« 3% lee=e 1948. 0,1,18ctlai of
‘um=r r™y> pu“«- V ,h,,. Jnl. por,,. " .

:whe:m
46 i 416-425.
- St.tno( ,.r. J$S57. .ppll6=1tl_ ,f CO010B t, ~ ., laid amM s=.
Dont* Bool. 36 , 48."3.
In

Ccuplnnd. S.T. 1956. a . effscts ,f n, ,u=tl*

cs the n ,Ina. B.t. flev. 24 , 27j.317
W = a. erMIn8 p,f,rc,=es of

. 54 . 257.265-

«M» m .leconto

SJ. ,d ad.,. F.,.

oottlo ,, d onoop. Joum. AMs,

L.w. 1952. atimolng th. for*g. dl.t. «th om »n«,t..

*0 uoximlze 11, 0. took ,roduc,Im. Prop, llzth. To,, d....,

Cong, s 1206.

r Cker' xr- 197 * 3011 ocologioai problems relating to

chronic overgrazing. Ji*th Int. Grassl. Co»”.

Froc.

770-775.

"vleo, J.o. 19/ . Auatmlinn environment in relation to

grassland, in Imp. air. Pastures, Forage Crops., Horb.

Pl4>1. Sor. aill. 20 t 11-17,

Hicks® O.K. 1959. The acre efficient g, .ting of ,, 0,, ,, d

J. £r. Grr.ssl. 3o0c. 14 , 172-176.



~ ,he tM n_30ll prolpiM

**, H.l. 1S5S. W In m . CO

Wiaconaln. Ecol. 40 . 36" 9.

°"”al4’> C'V- “nd aM k' - 1* 8- « leaf

in Future growth. Herb. Abs. 28 i 17.

A TO., PJ. 1,28. I»TO. tisotima Into th,, ¢_ . , 7o0aaer_

in ahocp. 13th m4 L'rth of the v.+

— #nd EUG- * 1(9-153. Gove. Printer, Pretoria.

Low, j.g. andLalcn, :..i. 1940(3). Iho nutritive

value of natural paaturos of the Union of South Africa.

- :S* In 3%6" 15 1 229-232. (with 5 maps).

f Maion, A .I., Van dor Ueiwe, P.K. and 1our, J.G. 71940(b),

Jfeg. in S5.A. 15 , 233-248.

-)).
L'ineral eupplooenta for at”k.

Eberuonn, J.F. 1956. VedJj“np.nagocient studies .it

— 3r0Clal rQf(rnngG * °Ql— ~ africana and r.t>"

s“tony Dept., Oniv.i.ity of

Ho ity/atorarand. R-taprintod, Govt. Printer, Pretoria.

1958¢ Faruore can do much to maintain natural
ST'-zing. Ft*, in S.A. 33 : 31-32.
~959. Spring is problematical to the stock farmer. Pqg.

it. 3.A. 34 1 46-47.

— 1961(a). Y-ung -ion can give higher yields per morgen.

Ft'g. in S.A. 36 I 49-51.
1961(b). A modified Line-intorcopt uoth-d for surveying

savannah, (line-graphed).

Bv*le.,, I1.E. 1950. The influence -f seas-nal intensity of stock-

ing on the livviyeight increase free a award. Froc. Brit.

doc, .aiiu. Prod, s 91-1C6.

Pishknocht, U.C., Harris, I.E. and Woodward, H.K. 1953. Cattle

6 ins and vegetal chrjiges as influenced by grazing treatments

on crested whoatgrass. J. Range /~r..~. 6 : 151.

Ford, AK. 1961. Pors-nal co.miunication.

French, E.E. 1957. Nutritive value -f tr-pical grasses and

fodders. Herb. Abs. 27 : 1.



Card, L.B., Puelloman, P.R., Vrn Dorox., C.B. and Kanaalado, V/.Q.
1943. Runoff from pnaturel:«d aa affectad ty ti-1l treat-
ment and grazing manngonent and its relationship to botani-
cal and chemical coapoaition and sheep production. Jnl.
;~ier. S'c. Agron. 35 : 332-347-

Geyser, G.W.P. 195C. Panr. * - hul ontstaan en die faktoro wat
daartoo aanloiding gee. 3.A. Geog. Jnl. 32 i 15-31*%

Halls, LeK», Hale, * md Xiiox, 7.3. 1957. 3008onal variation
in grazing uau, nuiritivo content and digestibility of wire-
grr.88 forage. Toch. Bull *» N.3.11, -igr. jucp. 3tns., Georgia.

Hancock, J. 1952. Grazing behaviour of identical twins in rela-
tion to pasture type, intake and production of daiiy cattle.
Proc. Sixth Int. Orassi. C'"ng.: 1399-14C7-

Hanson, B.C. 1952. ’he role of natural areas in penuanen grass-
land research. Free. Sixth Int. Grass)*»Ccn” : 63.9-645.

Harlan, J. 1958. Genoraiized curves for gain per head and gain
per acre in rcto of grazing studies. J. Ran”e 'mcnt. 11
140-147.

Harris, L.E. 1958. Cattle gains and vegetation changes ra influ-
enced by grazing treatments on crested wheatgriss over a ten
year period. J. Aniu. aci. 17 ¢ b

Kavonga, C.. . 1960. The uothod of area calculation in, ,analysls_ of

tices on runoff and production of protective cover. Jnl.

;jaer. 3o0c. Aaron. 35 « 205-211.
Heady, I-lF 1901. Continuous versus specialized grazing systems

1 review '"nd application to the California annual type.

il pon ¢ Loom . 14 @ 182-193.

1. 1923. The phosph f th f
Henrici, | 923 e phosphorous content of the grasses o

s.chunnaland in the course of their devejopnont. 13th and



Hervey,

Huffman, C.p. 1959-

14.th Reports of tho pir. Vet. 3duc. :nd Res., Govt. Printer,

Pretoria.
1935, Folder plants of tho Broken Veld. oci. friil. 142,

Govt. Printer, Pretoria.

194C. rbid. 3ci. Bull. 213, Ocv*. Printer, Pretoria.

D.F. 1953. Improving sagvhrush ranges for grazing use.

Prog. Rep, of the Gr”at Divide Fecpti. RangSj. per-rr.l soriea
no. 688, Ebrpt. 3tnt., Colorado State "niversity.

Suiwer feeding "f dr.iiy cattle. A review.

Jnl. Bair/ 3cl. 43 » 1495-1551-

Humphrey, B.P-. and 'ehrhoff, L.4. 195&+ Y cgetatim changes on a

HuLiphrey, H.1I. 1959. Forage and water.

Hurd, R.K. and FKyd, *.P. 1»8.

Huri.t,

Irvins,

Jannti,

Kong, 8

man, 1

Khan, 4

Kincaid, C.H., Hunt, 8.E. and Litton, GVL 1958.

Southern Arizona grassland range. 4221' ~ : T727-T726.

J. Range hnmnt. 12 »
164-170.

R<»la«v. pruf.r.nc. »d produc-

tivity of spscioa on sunnsr c.-.fle rondos. J. H-nfio liuiint.

11 i 109114.

L.C. 1948. For Hottor r » 60 u.nodsuont.

of rlcuituro. 0.3. 3.4., United States Osvomnont Printing

O ffice, 'ashingtcni 486-191.

L.o.F. 19 1. ..tor void tyo" nP

..t -d tno-r rr..v.inn usnoKonont. A quinquennial report of

the iwom fs Pasture Hsso-.rch Station, (i“ccgrsph.d).

8.-and Kntmer, 1.1. 1956. B.«r»«h of paste -s. in rela-

to soil moisture end defoliation. Pros. Sovont8_I1Bt.

Grassl. c".ig. 2 33-44.

.8. Horril, L.B. 196¢c. Psi.rrso -re,at.on grating doss
not pay dividends. saecn and 0 * A Jga>
I 1958.

Improvement and smnagsmon’ of ..norland, in

».st Pakistan. Proa. SU thJi*' 4514~

and =h.«i, 8.0. 1956. A "

grasses. Pa-istan.JtJ~. 6 = 187-190.

Igo, rty«.r gain



and grazing methods ae factor* in fat steer production from

pasture. Tech. Bull. 135, 2+1.f -T"

Polytech-
nic Inst., m.ackehurg, Virginia.

Knott, J.C., B.de.m, B.B. B.V. 1934.

» O00Muri-s ,».tUro » ~iv wl» d.dry ..» «.° 29& U ««
Topt. 3ta. Bull. 295 * 5%

x N, scaaohor, B.B. V.H. 1958. «ouraW
Of ,1* t. and sains of is.f cai.ls. Jnl. wminii'.A sl. 17 =
604—63.1.

X4nolcs»P, A.H. 1952- Comrcrtins the rssul-s

of srsssland snl-fl

prMu=tl« resoarch into practice. Pr-c. dirt. Int. q * sl

Ceng. : 1271-1275.

Kucera, O.L. 1958. S™  chan,os in -o0il onviroc.nt of a Sra,d

pasture in ' sm 1 UMoarl. 39 1 538"5'0-

Kum-.r, L.3.3. and OodWe, 3.2. 1933.

Orassland inva.tisnti”®. in

Western India. ~ 8- ~ 3

T9-19. Hc'tati*nal (intoroittent-

A *

intensive) system of srnsins in.- W province. K tt—

i.*r.Rt. in India. 9 « 667-675.

Imt, J.B. and W ».e IM -~ A tf5%elic « ”

orooicn, evaporation and soil -v”ratur..

'gr*n. 35 ! 567-578.

- f- not. Tcch.o”™ 14 . 37. BTO011

uvmsstiTt " Z.i.



Smpiro with special reference to India. and Livest. in
India 9 : 167-186.

JxCullity, H* 1957*  V/eis”it trends in fattening cattle. Jnl. of
Acr. West, just. 6 : 377-323¢

McKay, A.D. 1956. Lr, intoriu report on two ecological trials at
Hotopos Research Station. Rhed. Agr. J. 53 » 934-945*

llilford, P., Hutton, E.L. and 7ileo, J.F. 1958. UgrifioBtion of
plants in rolati*.n t" ranino.nt nutrition. Prop. Symp. Can-
berra lept. 1957, Div. of Plant industry,C.S.I.R.0.,Holtouroe

u6-92.

1Alford, P. 196C. nutritional values for 17 sub-tropical grasses.
Auat. J. Air. Res. 11 : 138-148.

Morrison, F.E. 1957. Foods :nd feeding. 22nd. Edit. The Lorrison
Publishing Co., Ithaca, How York.

Mosely, T.T7. and Stuart, D. 1927* Dairy work at the Woodward
Field Station. U.3.D..'.. Circ. 12 1 7*

*ostort, JW.C, 1952. Africander cattle on nixed rod-grass veld.
Rig. in S.A. 28 : 497-5*1*%

1958. Studios on the vegetation of ports of the

Bloeufontoin and Brandfort districts. Bet. Surv. ion. 31 1
127-143.

.Vuirhe&d, D.3. :nd HcAeill, RW. 1956. Fattening northern-bred
store cattle at Booyoolie, Gladstone. J. Dept* *r** 9.
Aust. 59 . 934-945-

Kurr.-iy, J.II. 1946. A guide to botanical techniques for pasture re-
search workers. 3pcc. Bull. Govt. Printer, lretcria,

Naveh, Z. 1955. Souc aspects of range improvement in a tieditoranean
onvircnment. J2 “an P “nmDA* * * 26527®*

Nemoy, N.J. 1958. Grasshopper inf"’tr|tl ons in relation to range
condition. J. Rrnco inrnt. 11 » 247*

Nevens, Yf.B. 1945* * comparison of sampling procedures m making
pastu"' yield determinations. Jnl. Daiiy Soi. 28 1 171-185*

Nicholls, J.E. 1952* Tho use of forage in beef production. Proc.

Sixth Int. Grassl. Cong. : 1135-119®*
Niemann.../ 246



Niemann, P.J. 1961. PcrsoncJ onraaunlcaticn.

Sofhs, B.A. 1938. Veld. Hortora Ltd., Lundor Bide., Bree at,
Cr.pe T"wn.

Noioan, L.J.T. 1961. Prodietine "boof cattle gains on native pas-
ture at Katherine, H.T. J. Auat. Inst. Agr. Sci. 2?7 t 24-25%

Pa: ker, K.N. 1952. "he role of plant ecolo,/ in range rosearch and
range manageuont. PrOc. Sixth Int. Grassl. Cong, t 618-624.

Pnt-R. 0. 1961. Personal comwicc.tion.

Patterson, R.E. 1947. The couparative efficiency of single-day

vtrcus thyeo-dny average woijht f-r stuvru. J.,.niL..30i.6 1 237,

Patton, A.R. and Oiesekor, L. 1942. Seasonal changes in the lignin
and cellulose content of some mountain grasses. J. 4nljg.
Sci. 1 : 22-26.

Perring, F. 1958. A theoretical approach to the study of chalk
grassland. Jnl. of licol. 46 « 665—679*

Phillips, J. 1931. The Liotic community. Jnl. of EoQL19 1 1-24.

1956. .'.spects of the ecology and productivity of some
of the more arid regions of Scuihorn, rnd Eastern Africa,
Voffotr.tio 7 « 38-68.

Raymond, A.F. 1956. Assessing the herbage intake of grazing stock.
A review of literature and experimental work on methods of
pasture utilization. Agr. Rev. 2 : 43-44.

Reid, E.H. 1957. annro Day. S'nta Rita Exptl. Range, Continental,
Arizona.

Hltingtm, C ijid B cte, C.0.3. 1936. Cho.lod .tuti.. upm the
vcueerlne, MSor=. ft'ddwtopoort Jnl. 7 «t.
and Animal Ind. 7 « 485-52C.

HO., B .Jlen, O.H. 1945. Studio, on tbo la.ob.ll-gro.. »,=-
olnticn In jouthn.otom Quoonsinnd. BillilE*, C.S.I.l.e.,
Kolhourne.

- douthoott, W.B. ™d lumor, ,,H. 1959. Ornzlne -onodoB"t
on pn.turoo In tt. Ho-

Wales. 1. Pasture and sheep productla. -1th epeclcl

roferenoo.../ 247



247.
reference to ayetons of grazing and Internal parasites.

4uat, ,T. Agric. Hos. 1C j 530-554,

Rowlands, 77.T. 1959. Disease factors limiting production ty sheep

during winter nd spring grazing. Jnl. Grraal. doc.
14 : 131-136.
Soups on, 1944. Plant succession on ouroed chaparral lands in

Northern California. Univ. of Calif. Coll. of ,\gr., Agr.
Exp. dta., Berkoly, California, Bull. 665 : 132.

Schimpor, A.F.W. 19CG3. Plant gucgraphy upon a physiological baaia.
Clarendon Press, Cxfoid.

Schulze, B.R. 1947. Tho dim:tas of South Africa according to the
cl ssifications cf K'eppecn and Thomthwaito. S.>. Goog. Jnl.
29 : 32-42.

Scott, d'.D. 1952. The management of range pastures (veld) in .'-frioa.
Proc. Sixth Int. Gr-.esl. Con.-. : 477-483.

demple, j..T. -nd Eein, i..A. 1932. Pasture investigations on +ho
United States ¢'jiitaal Iluab-ndry Farm, Beltsvillo, Ilr.iyland,
4m. Soc. &«. Prod. : 1 -156°

Skantz, H.L.and i.arbut, C.F. 1923.'The vegetation and aells of
Africa. Hrti-nol Research Council and the ,'Jucrlecr.n Geo-
graphical S'cicty, y3!: York. (263 T gos with 2 mrpa.)

e ;>%* and Turner, B.L. 1958. Vegetr.tiond changesin Afr. ,

Photcgrrpbic documentation ofj over a third of a century.
Hop. 169.College of ...jr., Univ. -f -rizona.

swrxf,  J,1878. cn the change®, gtfns * in tho vogotation of Scuth
Africa through the introduction of the Lorino sheep.
Jnl. Lirn. Soo. (Botany) 14 §$ 2C2-2v8,

Siegel, J. 1956. Hai-paroactric statistics for the bocavioral
sciences. HcGri.vz-Itill Bock Company, Inc., New York. 1956.

Smith, 4. 1835. Dr.iry of Dr. Andrew Smith. Edited by Prof. P.R.
Kirby. The Van Eiebeeok Society, Cape umm, 1939,

Speidal, B. 1952. Uber die bodemfruchtbarkeit auf den griinland.

Landw. Forsch. Sonderheft, 12 / 67-73.

Sparrman.../248



248.
Sparroan, A. 1786. A f"?” "f ao°d H°pe' Wardfl- *

fAtrrxio p*lr.r CiT.,1% and around the world, * cfclofly 1p.12

the onur” AN Ae -nd Krfirs, 1772-1776, Lmdcn.

Starke, J.3. 1946. r, -n— — ,T - f0T winter -

aheep. Fu;. in S.A. 21 : 2.2.

Stayn, 1.C. 1943. V,»=6P=lakt» in ntnok. 18 '

147-754.

itoddnrt, 1.4. 1945. 4 'W 1»« * c” * n'- mwnn

utilisation. ;.gr. 2=1-. 3tn., W * Stet. igrlo. Coll.,

Logan, Utah, Rill. 317. : 24-25>

Thioller, Sir 4. 192C. %e cause rni prevention of Lnmslekce.

T. nnnt. Agric. I : 223-246. Pretoria, 3. Africa.

A

os, G.n.aniY”*,V.A. 1954- Eolation of acll=,rr.Infrll”

grazing tr vagot-.tl-n. oatem Edwards Plateau

of Toma. — 786 '

T 1~ h, C.2.L. wdSrvongr., C.E. 1955. lhe,heel”1»t method of
survey md mea3ureL ,n+ of aeul-open jro.uslecnds and ,,'rc' vo-

Artlor.InSouth_frlca. jr*rv”*m . 29, Gnrt. P ,1" ,,

Pretoria.

Irte., 1.3. 1952. 1M rolntii'n nCP ~ U U *

uni it. iuportnncn in ", u-ilis-ti-n -f #

9

Slitt t-1- CTnsal. CtniS. = 1265-127°.

in0u=, B.C. 1949. Becnlteloti r.lu.i».

- A

luatr.lin* 4- ?r. artu.® S 1 9 * 136-1S°-

Vmn ,n C . r,41. 4.11 % -a .UWP«P. "

..rtitn. n. nl 3.4.

2.,...,, mil nn. .231, Otrt. Print.1, pp.tnpln.

P,ch.t.tPO«= HP C.H.3.. (Hit.*npb.C.)
v, IP.u6é.nn, .... 1951. — * ¢ "

. - " r41”B” W
tntion. 6— J.4i d4» < 235-238.

"ahlen..«/2"9



249.

V/ahlort, F.T. 1952. Qraealecmd resources and potentials of the world.
vror.r Sixth Int. Graaal . *ng. : 103-113.
Wellington, J.K. 1946. A physiographic regional classification of
South Africa. S.A. Geo”.. J._ 20 ' f-4-66.
West, 0. 1%2. Plant succession and void huming considered parti-
oularly in relation to the management of Bishveld grazing.
Gold. National Veld Trust, P.O. EC 9552, Johannesburg.
J.v., Logglns, P.r., Ch-ton,, PW. L.3. dtoph.n.,

D.F. 1954. doco sources of orror in weiring stoors of

gr as. J. Min. Sci. 13 : 832.
Anit*n, W., Hansen, R.C.r,d Paterson, E. 1943. Relation of

drought and grazing to North Dakota rnngo-lands.
yr. Eiot. Jta. 15 Dak. Agr. Coll., Fargo, U. Dakota.

Whitavro, J.S. 1951. TheTow "a agricultural Research 3t,tim .

T— in 3.A. 26 s 135-14°.



foot hitih in the V.ckgrcund.

i4 ~sii' Cvnb'ipo*rr. T'luri-

iiifisa2ai aias”? rSIVO «,» o.h., «»» ..
the horizon Oor oA

/251.



Plrto 3. p=n.runic -rte» of Torchonix-thus veld ef the Oh.-o.p plnteoa,

with"typical bu,h elunpc rmd open ep-.coe eupportinz p.renniol Smo=o,

in JbetvYoon«
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Plato 5. L*/or '"low of Torchon'.nthus ainor showing the eharr.ctoristic

multiple trunic node of grwtk and new shoots emerging from '"buas or

old trunks. Tlio rocky nature of the surface may he gauged from the

amount of limestone undor the shruh and in the background.

Plate 6. Chr/socom.. tenuifolla heavily encroached on severely

trampled lim.-veld near a stock watering point.
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B

Pl- tc 7# -ho severe gracing Intensity ef a shoep to tv/o-thirds of p
-:orgen resulted in Ir.rchoti nthus rinor hoing oxoossivoly hrov/sod as
higt, -s sheer, could reach, jid else in the disappearr.neo of perennial

jr'.jsos.

Plato 8, Tarcr.or/r.tlus atnor damaged hy steers, who were s effec-
tive aa shoop in dcstroyin this valuable shrub. Shrubs in vae
back -rnund arc IroT.-j- can ¢ and rc. T.-. tan.. c¢_:r .era -us var. -i

kunonsis, neither species which is relished by liv st-ck.
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FI -aJe.'T.~r.t zir.rr under nodor?.to jrr.sing | cattle
sh”*-dnC a c-ntinuoau leaf) c-ver fron tho e?round upizardo. Cy.”opo-

-£21 Lrurin "4ft left ungr-'aed ir. the rl*it foreground.

FI -t 1C. Lisoval4 after a full auesaor rest -under one beast and
f°ur si or. to 15 . rgon. .n :bunhjice of jr turod, perennial leafy

gras3os constitute! valuable s.ring grazing.

/255
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Plate 11. Close up view of iolooitoveld after 15 years of isola-

tion from fire and sizing,when Heterrsogon eontortus Uccune dominant.
Unc«r proper oanagenent, this species was kept in chock, mainly as

a result of spring grazing of green sprouts hy sheep.

\*E£v'

tee-’

SSL : = =

per morgen.

S fs.sstr;.r
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Plato 13, L stocking rate on dolomitovoid of ono sheep to two-thirda
of a morgen v/ag too severe and resulted in the disappearance of tuft

grasses.

Pl-te 14< Close up view of Themeda "rirndra in seed after a full-
% % Trest. %1, grags Is cn luportmt o”titueDt of Tarohonan-

thus veld. It is both highly preferred by stock and at the same

time most tolerant to grazing.

1257



D-le-e”*veld,

JL Limeveld. Flat.a 15 and 16: Under agst grazing syatees,
atocking intensities and rating ef 1 rge tr small aleel: r rch*nanthua
veld reverted te a MeUc suWlinejc in which less Climr”* grasses
Yecurrou bu wi 1 -ore svr-1 species, especially Sra“rrstlo lebman—
nlona#
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table X X rix.

DGLGMTSVELD AT KuGPMAITSFGNI'EIN.
PL/IT'l RESPONSE TO FIVE GRAZING SYSTEMS WITH SHEEP OH

s
w “« Number of plants “ SFrequency per g&

Frequenc or
a y P por .15 . quadrats# 2 300 quadrats.

Expt, 1 D Expt, 2 D Expt. 3 D. Expt# 4 pD. 5 Expt. 5 D.
9 . 9 9
Syst# . Syst I1 Syst. 111 Syst# IV s Syst, \Y
1951 257 1951 1957 1947  1%3 i747 1973 1951 1957
i?
CLIMAX SPECIES:
69 74 17 35 52 67
Pigitaria oriantha#####Heeee 4oee 18 10 23 S27% 16 is 14 40 13 9
Chrysopogon r,ontanus A 13K ALK 14 1 >80 . S 5
Heteropogon contortus#.## . #.### A u G 0 4 ) 1
Sporobelus fimbriatus#eee#Heoeooo#f G 7 A 0 u 1 G 1 0
Cymbopogon plurinodls# #.# ,### G G 12 8 ) 4 1 0
Themeda triandra#. # # # # # # * « 3 5 5 0 G G 0 1 0
T-nthcph ora pubescans ¥ ... * Ok G G G G G G 0 0
Aristida uniplumis# = e, 1~ 13 G G 0 G 0 0 0
PanicuLi col or aturn. .nnenecnenneecnccneenenne 05 3 G 1 G 22 0 0 0
Fingcrhuthia africana 3 G u 0 G 5 4 G 0
Aristida vostita#. .. .# # . # # « » 5 13 A G G G 5 1 0 0
. 0 G G 0]
Eustachys aspaloides#. ... * ok
ys pasp 112 98 116 95
Sub-total
SUCCESSICNAX SPECIESs
66 1 206%*
Eragrostia lohnianniani:. e»*#*###* 158 2ross 123 2653 4?) 622 0 462 32} 4
. . 0 G G
E« Gchinocloidoa.
E - decnu.d ata# o e ¢ e e 0 ¢ 0 0 ¢ 060606060 0 0 0 0 0 23** G 5 30 1%) 43 9(5) 112G 11?}
. 19 1
Tragus koolericidcs»ececcccecce o 23 72** 0 7305 0 187 0 G 41 130
Gropetjum caponsees e 0 15 G G 0 0 G 0
0 4 4
"o o000 00000000 °
Cynodon dactyl on « 10 . 11 11 42 47 18
Enneapogon scoparius#ee 3 15 15 0 G G G 7 0
Pogonafthia squarrosa . 0 G G "
Sub-total 108 837 154 6GS
PIONEER SPECIBS s
o 50 448 333 7
Ennoapogon braehy/stachyus. #####e 15 35" 58 O30 15 2}
Aristida curvata . 12 3 3 25 15G 16G li} 1% 21 43
A# congost&H«oeHHoooooooF oofoosnnse 0 15 “ 2 224 18
Tragus racenosus. 13 8 13 20 S8 665 24 23
dub-total 123 1129 51 ST=
u'EEDS:
11
Geigeria africana¥ess H#AHSHA#HHAS 42 YJS 32 83 i 61 6 842 ; 1
Chry soc oma tenuifolia. .. ee## 27 23 13 3 > 1 0 0
Tribulus terrastris. . 0 0 3 12 2(9) ‘é 7G G 1
Omithogl ossum glaucurn. ..o 0 G 0
Sub-total 16 93 15 103
KARROID SPECIES:
0 2 1
Indigofora patemss## # ... # % * * ## 2 J A T N 13 u 0 2 0
Aster muricatus# e iirienenne 3
10 G 0
Sub-total##. 3
6 20 u 0
OTHER SPECIES:

"am' — (D % 11 10 16 :]t
Woodyooooooooooo#ooooooooooooooo 5 3 1 2A 90‘/)\HS 28 7 12 36 34 1301'@
HorbaceOus.#..........#......... Q—@ ‘_uu 0 ' 55

Sub-total . — 39 62 22 52

GRAND TOTAL bt 2229 358 1427
Woody species comprise the genera Rhus, irpchonanthuo, Royen” § Asparagus, Euclea, 'Bhrotia a‘nd -aytonus. o
Herbaceous species comprise the genera Barleria,”A iriplex]l ooricorcma? Phamacoum, VRalr.frida, Gxalis, Cyperus, dibiscus,

Hermannia, Monsonia, Limeum, Urginea, Scilia, Soa.amum and St-ichyj#

S i 14 ¢ diff ¢ P 0.G5 (s) = Surveys according to the method by Von Brocmbsen (19bl).
= an ren a .
X Gfgn; ch 4 ! e{)e) €¢ na Pp (:( i) AU (n) = Surveys according to the method by Raunki.o.er ao acocn o

Murray (194%)e Because#e°ce/132
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TABLE XLII.

r.ATetS 7JJD LOSSES PER SHEEP(b ). LIVEV/EIGHT ILaHTAEIED AND TOTAL DIC *;

TIHLE NUTRIENTS OBTAINED IN POUNDS PER KUROEM

— —££-
GRAZING iLWAGEILr™T OH LIIJEVELD. . 5i
Expt. ~ li — System V*
Sxpt# 3 L — System  IIX< Net 28
EXPt# 1 L SyS191Q X* $ 1 Net 11 .. . jiveweight;T.D.N.:s
S Ne . . 1 Net ts 51, hts Te DSN Jiveweight T.p.N maintained: per 22
g ¢ ! . ST : LT AXPEN e - - iveweights T ¥ . maintained Summer pring .
sLiveweight: & D#N * %3 . > . ’ ‘LIV.Owe.lght‘T DT ‘maintained: per . Summer  prinE T}et- er morgen morgens sGains josses Gains er morgen norgeM::
Hair, fa 11 :5$s mmers Soring Not  maintained? por px  Suinmer:Spring: fegy SR GIRRGTALTPEET, GaL”per normorgen® ©¢*"* °7°%° e
ir, u 1 .
] ] P 8 Gai Per morgensmorgen:s Gains (Losses a1 . .. S 2 o $
Seasons in mm* :;Gains ~Losses ains - «*
' 2 446 11 24 3 2 33936 398 12
34372 s 396 18 e 2 > 25 - -
1945/46. 8 1017+ 463 8 . 19 1 8 33027 I 391 22 82
1946/47 41245 A b %t)f 8 : (t): # 23 s 2 )
. . 32
17 18 § 31132 8368 = 32 o 15 o 24016 1 429 22 22
. : t ).
1947/ 48. (e): t 0 12 s 10 2 "2 23716 287 28 22 (p) e
16 7 9 21252 2 281 & : ' g 21148 349
1948/49 . (t): 32760 430 ;2 37 5 32 22081 370 34 5 : 29
) . 21 33 2
28800 15 21 14 . 30240 «425 " 34 2 21658 317 23 15 5 13 20111 279
1949/5°, W - 16 ! 23205 :326 s2 21 2 19 82
g 4 ir 20111 s 284 = 20 4 - ’s 33 - .. 28152 356
195°/51 : 15012 1273 1. 18 , 29988 348 33 18 :
26 2 24 16524 s 277 31 702 M )2 (npj 3 <?4> 22794 299
1951/52 0 X : (vp)e 363 11 24 15 26530 366 21 26 15 )
| 16 12 28512 1 382 :: 28 17 : 11§ 26496 ). (P) 22
1952/53 - : X : S 21 5 47916 396 27 1 e 1037
. 3 — 2 19 1. (P3)
82 (p5) -2 31937 378 8§
* .. 23 22 24
1953/54. : . ' . ER oo 22 19 19 0o 47ess 3T (P3VA3
! #% -* .A) «© . 1 8 (pVJS 260 16 1\ -1 24752 293
1954/55S. : = 15 7 35493
. o i (Pp)
1955/56. L : s S y D 0160 187 22 11 i 13776 207 11
. - e o : ) 22
. 88 22
1956/57. t 3 : B H ; 82 12 11 24213 323
! : | : ;- 15 10 26708 8 362 22 22 11 11 3136/, 327 23 0o
Mean per morgen 22 : 13 © 27875 $ 366 .S.S 25 22
per seasons
(t) = Sheep sick Iron Geigeria-poisoning tut camp change cured thorn,
(p) = Sheep died frm poverty,
(n) = Sheop removed 11/11/52 - 10/2/53 due to herbage shortage,
S p v etc, » Sub-notation denotes the number of animals involved,
1> 2% 5
(v) v. Sheep died from Geigeria-poisoning*
(e) = Sheep removed 15/10/49 - 1% /50, no herbage left.
(k) = Shoep removed 28/1/53 - 10/2/53, no herbage left.
(s) = Sheep died from HCN-poisoning?*
(x) = Bvves replaced wethers on the trials

from this season onwards,

(m) = W eights are the mean of 10, 10, 12, 12 and 24 shoepfor
at x-. tr ot 1 L / T and ~ L respectively *



EF1

Still

4t

Expt# I D — aystem X.
S % Net $8
5 - 8 :Liveweights T,D*Ne*§s
Rainfall .Summer pring Net' tmaintained: per 8.8
Seasons, in mm. $$Gains josses Gainssper morgens morgen :j.

1945/46.
1946/47-
1947/ 48.
1948/49*
1949/50.
17901
1950/51.
1951/52.
26220
1952/53.
1953/54.
1954/55.
26208
1955/56.
1956/57.
Mean per morgen
per season.
(a) = Sheep died from HOCN-poisoning.
= Ewes replaced wethers on the trials from this season onwards.
U)
= Sheep removed 26/10/49 to 10/1/50 due to herbage shortage.
(a)
= Sheep sick from Geigeria-poisoning and change of camp cured
(t)
them.
Sub-notation denotes the number of animals involved.
(P2)
W) Sheep removed 25/11/49 to I10/1/50 due to herbage shortage.
w
Sheep removed 8/1i/49 to 10/1/50 due to herbage shortage.
(2)
Sheep died from poverty.
(p)
(a)

CC_ft

G SJ*

T T TF,

Summer Spring

Gains

12
21
18
42

27

21

17

18

22

141.
TABLE XLIII ¢
AND LOOSES PER SHEEP(a): LIVEvmOtffl M/IlinV.BIED
NUTRIENTS OgTAIKED IN POUNia PER MuEGEN UNPEB
ORAZING HAWAQBMENT OH DOLOMITEVAg
*Rvpt. 3 D -
2 D — System IT1. 88
” Net 8s
sLiveweight 1*D.N.88 .
Net maintained per s:Summer PTINES .
. orgons:Gains josses: Gains
Losses Cains:per morgen 8
8 8
88 13 15 S -2
88
38 20 14 6
©2
g8 32 11 21
8 8 (m)
ss 20 9 11
20
5 10 8 9438 145 8« 35 15
8 8
(s):
) 19 18122 277 s 19 4 15
’ 88 6 26
10 s : 26622 343 88 32
9
8S 26
5 . 37 . 27740 452 s 29
. ) 88
. 37026 498 88 "
8 19 : . s
27 o 37595 432
o 23296 303
16 13440 164
10

A1JD TOT/IL

FIV E

LIGE3-

SYSTEMS OF

System — III*

8 Net

voweightsT.D.N

naintaineds

per

838

or morgen*morgens®

33936

34989

30408

24948

34560

24973

16524

33264

292U0

395

433

432

333

459

343

Awr O w O @ o W H» * D

: 287
g

: 476
0

395

o ©
838
8 8
88
88
88
88

88

8 8
*0

38
t8
* #
88

85
88
88
88

38
88

88

Summer Spring

G ains

17

24

28

33

38

16

31

36

28

Expt. 4 D

Not

josses
13 4
15 9
3 25
(z)
18 15
(P)
11 27
5 11
4
'p)
4 32
19

- System

sLiveweight
smaintained

Gains3per morgen

35616

39792

32942

28465

36822

26741

16524

34848

31381

, IV.

Net
*D.N.88 «
per s:Summers Spring
orgenssGains :Losses
8
433 83 13 2 17
389 24 19
Ya
469 29 3
88
394 38 23 9
527 35 8
38
350 ss 22 19
88S
288 30 J
8§ 8
516 34 2
-g t
28 2 8
32 22 17
38 5
33 24 13 8
82 .
17 15 8
8§ 8
s 420 88 25 11

S b~

Net

Gains

(t):

%):

27

27
32

26

L)

(P2)
2

14

System v.

Net
Liiveweight 3T+D.N ess
maintained: per :2

or morgontmorgem 3

34104 390
35480 439

©0
28779 469
27972 376  ©e
35280 407
25194 311 o2

: 3
17595 297
35640 527
27588 409

33
31390 393
25298 338
14224 182 33

38
28212 378

There.o./142

F@SMS$



TABLE XL?,

AREA HKiivVv inri Lixvjlhrixun uxv voj on—.
. . Calculated values of
Apnn  of the liveweight-curve 0 | Significant
- . 1) .
tiExpt.] D.«Sxpt.2 D.IBxpt.3 D. :Bxpt.4 D.JExpt.5 D.i: °s z i Differences
Period c¢n . . 'D: i . . . 4d/5Ds3d/5D: % piO.UIC,
Exmeriment. System I:System II:System III:System IV;System , V:: 1T :11D/2D«2D/5D»1D/5D:3D/!D:4D/5Di3D/5D: 11 D/2Dt2D/5D:1p/5D:3D/4,D ,-
1 1 « * o [ . ; 2 s e . . st
5.2.46-25.5.48. 80 80 2 (3 2 S « 3 S 88 .
3648 «: 7.86:: _ o
26.5.48-14.8.51. 3590 3794 " g8 g . : ’ 212 2 2 22
N.S
. 1802 D i T
15.8.31-15.7.53. - 1764 1827 s T ‘ i 00 8 8 82
N.S .
_ _ — : 1.O0"S - - S - ssO.147 -
: 1932 : :
15.8.50-17.6.52. : 1878 . 8 25 . 0 2 . 8 3 82 .
) ) . i - 8 - 88U.074 — — o
18.6.52-12.7.55. : 3488 3670 g 38 1451 . 8 8 88
1 12 2096 $ i 2 3 88
6.7.53-12.7.55. . S 8s (n): (m) (n): : ss  (n) w (n) D > 2D
’ - - 2
s ii74-0 :92.5 99%5 2 . 2 820.002 © = 0.0
13.7.55-19.2.57. : 1258 1125 1224 i ?-841i . o 5 .. 2 8 82
1 t: ° 9. — -
U.S. Not significant.
Ce) The area of the liveweight-curve was calculated -rom the
average liveweight of 10, lu, 12, 12 and 2” sneep "“or ”"xpe
riments 1 D, 2 D, 3 D, 4 D and 5 D respectively.
* H—req.uironent = 9#21 at P = Q,ulo (2 D.F.)e
(n) Values given are Kann—7hitney values of J and Siegel s (195%)

Table K values for probability (nl=n2=19).



Il

Seasonse
1945/ 46 .

1946/ 4 7.

1947/ 438 .

1943/49.

1949/ 50.
1950/ 51.
1951/52.
1952/53.
1953/54.

1954/55.

1955/ 56.

1956/ 57.

Mean per
seas on#

Per cent.

siLivev/eight:

Rainfall (sm. 3 ;ssnalntainedt Gains21 *D*N«

268 :: 395 2 42
ds
300 s 473 | 92
09
466 21 363 I 88
151 262 2 56
588 S 331 i 113
25
470 » 3 251 1 49
288 22 179 2 106
22
418 S2 332 i 92
378 v 9
22
459 0¥
22
563 12
22
427

System

# A 61

437
565
451

318

444

300

285

424

$

41

44

14

24

41

3u

38

152-
MIIEXITRE 8,

LIVSWFIiIGHT GAINS AND LOSSES AND LIVE\/El GHx CTif

ON LIMEVELD /xND CuNTRIBUTIuN OF THESE A

PRODUGED PER HORGP »
Expt, 2 L tern II# System
. . 2 Net sLiveweigl-tt : Net
] Net 2. Livewei glits . . .
,2T ; N.: s maintaineds Gains T *D#N o tT.D.I maintainsd Gains T.D.N.z Loss# T.D.N.
2 396 428 64 492 46 446 390 74 464 66 398
33
2 521 435 74 509 46 463 379 6 443 52 391
23 357 113 2 470 41 8 429
437 22 357 60 417 49 368 s y
204 # 244 56 sou 191 281 s2 272 42 314 27 : 287 §*
22 s
403 :2 358 124 482 57 425 00 376 120 496 57 : 439 22
: o g
22 0
292 ss 231 64 295 11 284 266 71 337 11 2 326 22
2.
22 :
109 292 19 273 28
255 19%0 92 282 5 277 22 183 2
386 327 99 426 44 382 %2 304 99 403 46 357 112
22 | 23 22
22 22
# ¢ ¢
- )
H 22 28
- 212
22 B B '

Ezpt. 4 L

Llveweight

maintained

253
249
344
304

367

36u
272

154

288

80

G ains

131

74

64

85

67

67

31

74

74

20

- Sys tern 1IV.

Z& teSr 8
T.D.N.;

384

323

408

389

434

427

303

228

362

100

LoBsS.

«a

14

60

23

38

52

43

41

35

10

Expt,

5

Met SZ2Liveweight:
f.D.M. s2maintained:

82

- 23

s 2

©9

370 82
317
348
366
396

375 22
260

187 38

8 ?
327
90

243

231

323

262

356

367

284

158

278

78

L — System V#
Gains D.N. Loss.
2
— 2
¢
b
®
LV -

©

120 363 8 14

cl 22z P 5
®

63 386 § 30
0

90 352 53
§

o5 451 © 29
0

76 443 © 65
8

55 339 0 46

78 236 29
f

79 151 34

22 1UU 9

/4AINEXURE 9. #%/153

Net

22

1.D.N.11

349

279

356

299

422

378

293

207

323

91

82
S2
82
8%
28
28
22
22
22

98

e

22
22
22
25
22
20
22

22
22
22
fi

22
22

22

*1
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B

er

Seas ons

1945/ 46.

1946/ 4 7.

1947/ 48.
1948/ 49.

1949/ 5 V.

1950/ 51 .

1951/ 52.
1952/ 53.
1953/ 54.

1954/55.,

1955/ 56.

1956/ 57.

Mean per

seas on.

Per cent.

Rainfall (mnn )s:maintained.

268

30U
466

151
588

470

288

418

378

459

563

427

-398

ssLiveweight

Expt,

iu8
205
288
301
396
419

3U1

175

274.

77

D

System

S

rains sT.D .N.s

42

60

131

138

60

88

95

87

23

5
3

W N NN NN D W

ao @»n

(=]

NNW o

150

265

373

432

534

479

389

270

361

ICu

NN RN N W N D W’ NSNS

M

e Wn

»

I.

Loss.

33

16

19

52

79

27

2 Net
sT.D.N.
2 _
2 142
2 260
. 340
S
2 416
2 515
427
218/1
2 191
334
« 92
5

32
32
22
33
59
32
$3

9 A
00

0o o

23
33

32

22
32

33
32
32

T.r*rnTTT

| UN

, t.

Livev;eiglits

108
208
306
318
425
432
267

154

2717

78

P./.TWS

2 1)

42

74

64

148

95

74

60

64

22

U

M L

POLOMITEWXP

LOSSES

153
AIfiEXURS

/HD

M D CONTRIBUTIUN

PPUPUCED

System I1#

s tfa

150

282

370

466

520

506

327

218

100

Loss

27

14

22

74

24

44

28

9.

LIVS/ETRIALT

» OF

THESE

PER MURGE;I;.

Expt, 3 D

Net ssLiveweight

T.D.Ne:smaintained

is
S
5:
S
: %
Al
145
s i
277 23
343
is
452
S3
498
432 +V
303
164 23
327 21
92

390

401

349

286

376

287

190

382

79

46

71

113

71

124

67

113

102

s . 88

21

§
%

"THIAMED

FACTORS

Sy

Gainss T.D.N.

436

472

462

357

500

354

303

484

421

100

T.D.N.52 maintained?”

IK LB.
TU T .M.
stem I11#
2 s Net
Loss.
41 395
39 433
30 432
24 333
e 41 459
11 3 3
16 287
8 476
«
26 395
6 94

33

22
53

SS

25
22

55
32

2.2
53
22
S3

38
S2
33
0
23
32
32
to

32
22
33
23
33
8s

22
38
38

Expt.

Liveweights

409

345

378

327

423

307

190

400

N O » o e O H* U W

LN \S]

RN 0N

Gains

60

85

929

116

134

56

109

127

- System IV.
%e6UXM? 8 3 Net
sT.D.N. Loss, si
g 8
3 469 36 3
6*> A
1 430 41 5
8 477 8 s
C
S 443 49 5§
a
8 557 30 2
S 363 13 5
Q
8 299 13
B

527 3 11 3

O J

2 - 2 -2

2 - — 3
) B}
2 -

33 EXpt.

SsLiveweights

5

D

— System

isT.D.N.

V.

/1 5 4

nl6

S8

m



GAIKS iuJD
AKD T.D
t» 16 L - System iV* % Expt.
8 Total Cattle? : x sLiveweight: Net n . Sprine
; . ; ; . %q umme r
SRainfall or Springs Not. tmaintained: T.D.N *s:
Seas ons (mm.) Sheep*: Gains Losses; Gains; per per Ss
S morgen. morgen
21683 354 355 74
1952/53. 0
1869 44
386 94
85 269
1953/54.
8 s 24 43 !
312 Is 277 195
i/
(1)
1954/55. 27 VP of°
279 83
1955/56* c.o &
316 929
1956/57. 22 26
Mean per
season.
Mean per morgen
per season.
1 15 s
" 66 3
<> m % % % % % "% % % % z ,r * r ? 9% “i4L).
(x) =Stock rt*"moved 3/1/53 - 24/2/539 no herbage 1lo ft.
(s) = Sheep died from poverty 27/1/53.
(p) = Sheep died from Geigeria-poisoning 27/1/56, 9/7/56.
(t) = Season for sheep of only eight monthsl duration.

LOSSES

.N. OBTAINED

SYSTEKS

17 L -

sLiveweight

m
PER STEEH”11' AHD PBS 3H3BP£’"’)' > LIW/EIGHT

IK

TABL™

PUUKDS

TiXI.

I-JtADITACTED

OK LIMEVELD AT

System VII*

Net

PER MGKOSN UNDER KIFFBREH'Il GRAZBTO
KOOPM/KSFOKyBDt.
. Expt. 19 L — System VT.

8 8

S

5 sLiveweight8

Net

Net 8maintained T-D.N.; GSummer;Spring; Net
Gains nor ?;Gains*sLosses: Gains per per
- -(Tp
281 23646 359 .1 244 . 113 131 16427 235
;S 2
44 2274 39 . 34 10 ! 24 11273 160
292 25319 383 279 156 ! 123 18966 265
1
31 . 36uo 50 :! 30 10 ; 20 8349. _ 122
#
279
82 25215 327 S: 238 153 85 21231 1
19 2160 43 si 21 12 ! 9 10220 131
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