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SSCLARATICU.

I  h o itb y  c e r t i f y  th a t  th ia  d is s e r ta t io n  

e n t i t l e d  "Ecology o f X orophytic Savannah of 

flr iq u alan d  W e st' i s  qy ovm work and has never  

hoon su b m itted  fo r  an oth er  d e g r e e .



E cology has 'been ra th er  s tr o n g ly  c r i t i c i z e d  

f e r  i t s  em phasis on d e s c r ip t iv e  s tu d y , but 

s u r e ly  i t s  u lt im a te  aim i s  a s y n th e s is  th a t  

w i l l  d e s c r ib e , n o t only the p a r ts  of a complex 

system  but th e  in te r a c t io n  and balance between  

them, and the dynamic p r o p e r t ie s  o f the system  

as a w h o le .

R io h a r d .S .K ille r  in  E co logy , V o l.38 s 353 -354 .
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CHAPTER I .

iktropjctict; .

A. H is to r y  o f developm ent o f G riqualand 'Teat.

S e ttle m e n t o f the area  known as G riqueland West hy European 

farm ers occurred  a f t e r  th a t  o f the Orange Free S ta te  and the Cape 

P rov in ce  sou th  o f  the Orange ^ iv e r . The a r e a 's  m ultitud e of pas­

t o r a l  problem s i s  in  p a r t due to  th e  v e g e ta t io n  b ein g  tr a n s it io n a l  

to  d e s e r t  and th e r e fo r e  e a s i l y  damaged hy e x p lo it a t io n .  Grave 

doubts have o f te n  been ex p r e sse d  regard in g  the a d v is a b i l i ty  of 

opening up x o ro p h y tic  v e ld  fo r  permanent occupation as farm land .

During the 1836 tr e k  to  the north  the p-: or.eors p referred  xho 

b e tte r -w a te r e d  v e ld  o f  th e  e a s te r n  Orange Free S ta te  and ignored  the 

d r ie r  Crown Colony o f  G riqualand W est. Except fo r  occasion a l sp r in g s , 

pans h o ld in g  w a ter  fo r  a l im it e d  p er io d  during the ra in y  season and 

permanent w a terp o o ls  in  the Vaal and K arts r iv e r s  to  the e a s t  and 

the C range r iv e r  to  the so u th , no su r fa c e  w ater e x is t e d .  The era  

o f the w ater—d r i l l  and w in d m ill had n ot y e t  dawned.

The v e ld  was o f e x c e l l e n t  q u a l i ty  and remained p a la ta b le  

throughout the y e a r , but an o b s ta c le  of g rea t magnitude to  su ccess­

f u l  and year-rou n d  farm ing was an acu te  sh ortage  o f  phosphorus in  

the h erb age. This e lem en t was l a t e r  shewn by Da " o i t ,  Louw and Ka- 

i an ( 1940a) to  be p a r t ic u la r ly  d e f ic i e n t  in  autumn, sp r .n g  and win­

t e r  and b a r e ly  s u f f i c i e n t  fo r  m aintenance o f producing sto ck  in  sum­

mer. I t s  d e f ic ie n c y  cau sed  r a t t l e  to  crave fo r  bones and c o rr io n . 

These wore o fte n  in f e c t e d  by a to x ic o g e n i sap rop h yte , s im ila r  to  

B a c i l lu s  o o tu lln u s .  T h e ile r  (1 9 2 0 )showed th a t the e a t in g  e f  in fo c te d  

bones was a  o f  a ch a in  o f  cau ses  o f th e  d ise a se  : o p e n ly  o a l -

l e d  " la m siek te" .

"L ansiekte"  was s o  bad th a t in te n d in g  farm ers, when c r o ss in g

the B arts r iv e r  to  go on the p la te a u , were ad v ised  to  lea v e  th e ir  

c a t t l e  behind and to  tak e  on ly  sm all f t c c k ,  fo r  "hey wouxd n o t be

a b le »• */ 2



a b le  to  keep c a t t l e  up th ere  a l iv e  fo r  lo n g . Fam era In the l a s t  

cen tu ry  ob served , and i t  was l a t e r  confirm ed by T h eilo r  (1 9 2 0 ), 

th a t  sh e e p , although a ls o  s u f fe r in g  from ap h osp h orosis , did not ex­

h i b i t  o ste o p h a g ia . As a r e s u l t ,  they did not succumb to'lam siekte"  

and c o u ld  be grazed  on th e  p la tea u  w ith  a grea ter  measure of su ccess  

than c a t t l e .

The la n d  was s p a r s e ly  in h a b ited  by s c a tte r e d  nomadic H ottentot 

t r ib e s  and s e t t le m e n ts  o f Griquas who kept some sh eep , goats and 

c a t t l e  a t  the m iss io n  s t a t io n s  where the p resen t day towns o f Griqua- 

town, Cam pbell, B oetsap , L ik a tlo n g  and Kuruman are s it u a t e d .  Ex­

c e p t  a t  some o f the s tr o n g e r  sp r in g s  on the p la tea u  and at favoured  

s p o ts  a lo n g  the Vaal and H arts r iv e r s  whore some groin  was grown, 

fow European farm ers s e t t l e d  in  the area  p r io r  to  1870 . Game hun­

t e r s  freq u en ted  the area  in  w in ter  and the p la tea u  a ls o  served  as 

drought r e l i e f  fo r  farm ers from the s e t t l e d  d i s t r i c t s  to  the e a s t  

and s o u th . Largo herds o f game abounded which ware observed always 

to  be m oving on to  b e t te r  g ra z in g  and fre sh  w ater p o o ls  or r e ce n tly  

burned v o id . I t  was a custom  of f i r s t  the n a tiv e  peop le  and la t e r  

o f  h u n ters  to  bum  the v e ld  over la r g e  a r e a s . This ensured the  

a v a i l a b i l i t y  o f a supp ly  o f  game fo r  as lo n g  as green grass fo llo w in g

th e  bum  la s t e d .

Droughts were common even in  th o se  o a r l/  days, e .s  I&irchall 

( 1 8 2 2 ) so  a p tly  d e s c r ib e s  on page 235 in  the account o f  h is  t r a v e ls ,  

"No g r a s s ,  nor verdure covered  the s to n y  ground; on ly  a -ew sea  

ed  bushes c o n tr ib u te d  s c a r c e ly  a t in t  o f green to  vary the barren  

brown c o lo u r  which d is t in g u is h e d  th e  m ountains. On pa0e 35 

m entions se v er e  d uststorm s whereby " a s to n ish in g  q u a n t it ie s  

f in e r  p a r t ic l e s  were c a r r ie d  up by th e  wind and f i l l e d  the v.hole a t  

m osphero." But droughts were in v a r ia b ly  fo llo w e d  by ra m  and at  

th e  entry fo r  13th  November 1811 i t  i s  remarked t h a t ,"we tr a v e lle d  

over a p la in  o f b ou n d less e x te n t ,  producing much grass in  somu p la

co s and a few bushes o f Tarchonanthus ."

The f a c t  th at bushes were p r e sen t in  abundance in .he v y



L s
days and th a t  they are not a product o f presen -day farming Is con­

firm ed  by Dr. Andrew Smith (1635) who recorded o.i the 5th of liarch 

t h a t ,  "v/e p assed  over country w ith  an abundance of trees  and bushes."

L iv in g s to n e  (1857 ) remarked on the a s to n ish in g  qu an tity  of 

g ra ss  which grew in  the reg ion  and w r i t e s ,  "hundreds of m iles  of 

g ra ss  covered  the p la in s " , and "the v e g e ta t io n  c o n s is t s  of f in e  

g ra ss  grow ing in  t u f t s  among low b ush es."

'71 th  the d isco v e r y  o f  diamonds a t  Kimberley and a long the Vaal 

r iv e r  in  18 6 9 , a new era  dawned on the r e g io n . Wood as fu e l  for  

tho m ines was in  h igh  demand and w o o d -c u ttin g , f i r s t  around Kimber­

l e y  and in  the v i c i n i t y  o f the r iv e r  d ig g in g s  and la t e r  fu r th er  

a f i e l d  to  th e  H arts r iv e r  and on the p la te a u , became a p r o f ita b le  

u n d er ta k in g . T his phase la s t e d  u n t i l  about 1910 and gradually  made 

way fo r  o th er  e n te r p r iz e s .  Up to  the p resen t day sore Oriquas s t i l l  

make a l i v i n g  from w o o d -c u ttin g , c a r t in g  i t  to  Kimberley whuro i t  i s  

s o ld  as f ir e w o o d . They retu rn  w ith  b u ild in g  or fen c in g  m ateria l 

f o r  tra d er s  in  tha p la te a u  a r e a .

However, from 1870 onwards the Cape Government gave q u it -r e n t  

t i t l e s  to  farm ers and in c r e a s in g  numbers of s o t  t ie r s  moved in to  tho 

a r e a , m ost o f them com bining w o o d -c u ttin g  w ith  s to ck  fan n in g , mainly 

sh e e p . When c a r t in g  wood to  K im berley and th : Vaal r iv e r ,  alu the 

m enfolk  would go w ith  the waggons and on th e ir  f e * ir n  11003 i t  o ften  

happened th a t  some o f t h e ir  s to c k  would be m isr in g , w ith  a l l  traces  

and tra c k s  l o s t .  S tock  were k r a a le d  a t  n ig h t and herded in  the 

daytim e to  guard them a g a in s t  t h ie v e s  and w ild  anim als preyin g  n  

them. They were w atered  a t  the sp r in g s  or "fcn^cine o f which 

placenam os such as B l ik fo n te in , A r ie s fo n te in , R u ig te fo n te in , Koop- 

m an sfon te in  and so  fo r th  s t i l l  boar testim o n y . At the s tro n g er  

w e l ls  and sp r in g s  bucket pumps and w in d la sse s  serv ed  to  l i f t  the 

w ater  to  th e  su r fa c e  and in to  d r in k in g  tro u g h s. A loe) in - »

now la r g e ly  d estro y ed  by ov erg ra z in g  and baboon:, a ls o  vuppl-ed  

m oistu re  fo r  s to c k  and en ab led  an im als to  go ^or .-.onths on 

out d r in k in g  w a ter .



Stock  d is e a s e s ,  among o th ers  " lam siok te" , anthrax and lung d i­

s e a s e ,  a lo n g  w ith  w ir e ro m  in  sheep and hydrocyanic po ison in g  and 

" b randsiek te"  wore common. A popular b e l i e f  in  -hose days were 

th a t  the t o s t  way to r id  sheep o f in te r n a l p a r a s ite s  was to  l e t  

them graze on the b u rn t-o v er  v e ld  sc  1hnt the oheep -nu ld  in g e st  

some o f the ash es a lon g  w ith  groen g r a s s , t h is  combination being re­

p uted  to  have had a p p rec ia b le  m ed ic in a l o f f e c t .

Produce from the farms was d isp o sed  o f  a t  Kimberley and along  

the Vaal r iv e r  where the diamond d ig g in g s  and mines provided a 

ready m arket, and a ls o  to  p ed la rs  moving from farm to  farm and to  

tr a d in g  s to r e s  a t  D a n ie ls k u il ,  Koopm ansfontein and fu r th er  a f ie ld .  

L iv e s to c k  buyers from the Rand and Kim berley a ls o  frequented  the 

area; some farm ers even drove th e ir  s to c k  as fa r  a f ie ld  as Vryburg 

and oven to  Johannesburg where r e g u la r  s to c k  f a ir s  were h e ld .

The f i r s t  fen ce  t o  be put up was probably a lon g  the southern  

boundary o f the area in  1897• Tnis was known as the Runderpest 

P ence, put up by the Government fo r  the purpose o f p reventing  stock  

moving south  in to  the Colony and sp read in g  the d ise a se  in to  those  

p a r t s .  Some p o r t io n s  o f  the fen ce  may s t i l l  be seen  to  th is  day.

V eld  burning was common and occurred throughout the y^ar when­

ev er  g ra ss  was dry enough to  b u m . W idespread v e ld  f i r e s , many 

m ile s  broad, come e i t h e r  from the north  or the northw est and were 

c a r r ie d  b e fo re  the wind f o r  hundreds o f m ile s ,  dying  down a t n igh t  

and fla m in g  up again  in  the l a t e  m orning. O cca sio n a lly  farmers 

burnt the t a l l  g r a s s ,  which would reach to  tfio sa d d lo f]  aps on th e ir  

h o r s e s .  In t h is  way the grass  was fo r c e d  to  sprout a ga in , th e r e ny 

p r o v id in g  groen herbage out o f so a so n .

Tho ru n d erp est o f 1897 i s  claim ed to  have w iped oux m ajori­

ty  o f c a t t l e , in c lu d in g  the d rau gh t oxen o f  "ihe wood—ricu i t  

even l e d  to  a m inor w ar, because the n a t iv e  t r ib e s  wero no w i l l in g  

to  have t h e ir  in fe c t e d  s to c k  sho: yy p o l ic e .  Because o. the

decim ation  o f  c a t t l e  through ru n d orp est, morinc sheep farm ing began 

to  assume g roa t prom inence. I t  was not u n t i l  H utchinson and Gprue ,

Government.. . / 5



Government V eterin ary  Surgeons had conducted  some experim ents at 

Koopmansfontein from 1905 to  190? ,u s in g  among others burnt bone and 

steam ed bonem eal, th a t  a p r o p h y la c tic  f o i  " la o siek te"  was found.

How c a t t l e  farm ing again  became the main occu p ation .

Below the GEhaap p la te a u  r in g  fe n c in g  of farms was s ta r te d  early  

in  the 1880s , but i t  was n ot u n t i l  "i-plO, when the f i r s t  h o los fo r  

w ater  were sunk and w in d m ills  were put up th a t boundary fen c in g  on 

the p la te a u  was commenced. ih e  advent o f tho w a te r d x ill  and windm ill 

h era ld ed  a new e r a . Whereas up to  th a t  tim e, s to ck  were concentrated  

round the w e l ls  and on ly  farm s w ith  p eren n ia l sp r in gs cou ld  be fanned, 

"dry" farm s cou ld  now be e x p lo i t e d .  C a tt le  farm ing b e n e fite d  from 

the f e n c in g  and the s to c k -w a te r in g  f a c i l i t i e s  provided . Fencing  

i n d ir e c t ly  caused the. w ood-cut t e r  and hunter to  s o i l  out to  others j 

c o n d it io n s  were becom ing l e s s  fa vou rab le  fo r  th e ir  stock  and trad e.

In a d d it io n  i t  i s  c la im ed  th a t  fe n c in g  made dairy  ranching, sponsored  

by the Cape Government to  supp ly  b u tte r  and ch eese  to  the d ig g in g s, 

p r o f it a b le  and sheep  farm ing lu c r a t iv e .

A fte r  the f i r s t  w orld war 1 a r g o -s c a le  in f lu x  o f s e t t l e r s  frco  

the Orange Free S ta te  fo llo w e d  ;nd w ith  th e ir  s e t t l i n g  more emphasis 

was p la c ed  on sheep  fa n n in g . These s e t t l e r s  are reputed to  have be­

l i e v e d  th a t  sheep a te  the shrubs in  p re feren ce  to  g r a sses  and did  

b e t te r  on them. O vorgrazirg  became p r ev a len t and w ith  land cheap 

a t  one Rand* a morgen® no thought was g iv en  to  v e ld  management.

In 1919 S ir  A rnold T h e ile r  (1920) and h is  c o lle a g u e s  e s ta b lish e d  

th e  cause o f " lam siek te"  and confirm ed the e a r l i e r  recommendations 

as to  the fe e d in g  o f b o n e flo u r  to  s to c k  and the removal o f carrion  

from the v e ld  as p r e v e n tiv e  m easures. The chronic  d e f ic ie n c y  u. 

phosphorus in  the herbage c o u ld  be mat by bonemeal supplem entation  

and c a t t l e  were l o s s  prone to  p ick  up bones and c a r r io n . This d is  

cev ery  gave c a t t l e  farm ing a lo n g  needed boost and l^d  to  i t  bee

fir m ly  e s ta b l i s h e d .

Ring and oven camp fe n c in g  was now in  f u l l  sw ing.

*  One morgen ■= 2 .1 4  a c r e s .

0  One Rand * 10 s h i l l i n g s  s t e r l i n g .  Q a i g e r i a . .  . /6



G e ig e r ia -p o iso n m g  outbreaks in  1926/27 and again in  1929/3") d eci­

mated a la r g e  p art o f the sheep f lo c k s  and the 1933 drought was tha 

cau se  of hundreds o f  c a t t l e  oy in g  from p o v erty .

V erm in-proof fe n c in g  was commenced in  1929 and was accompanied 

Tyr a pronounced ch an ge-over  from sheep to  c a t t l e  and from merino to  

mutton sheep  ty p e s . The ra ilw a y  l in e  To the a sb esto s  and manganese 

m ines a t  Postm asburg had by then p assed  Ley on d Koopmansf o n te in , and 

cream c o u ld  be so n t to  the fa c to r y  a t K im berlav,

Hy 19 3 0 , most o f  the lan d  had be on taken up by farm ers, to  the  

w est as f a r  as the Langeborge and to  the -  orth as fa r  as th» Kuruoan 

r iv e r .  On la r g e  b lo ck s  o f farms how ever, waxer co 'ild  not be found 

and th ese  rom ^inol u n occu p ied . They vzero only taken up in  recent  

y e a r s  when deep d r i l l i n g  fo r  w ater  became p o s s ib le .

The 1931 /33  drought h i t  f ir c e r o  v-^y hard and i s  remembered, 

a lo n g  w ith  the 1897 ru n d erp est npid^mir j e r ia .p m s c n t r j

epidem ic and the 1949 drought, a 3 one o f the w .r a t  years on record. 

When the th r e e -y e a r  lo n g  d: ougl.t broke in  19s tL : v e ld  was in  a de­

p le te d  c o n d it io n  and the c a r r y in g  c a p a c ity  mush reduced. The 

v e ld  took y e a r s  to  r-icovor. come o ld  farm ers m aintain  th a t the 

v v ld  has n 3v s r  reco v ered  y e t  ""iia4: n e s t  ci 11 0 p resen t day ^.lls

on the v e ld  cou ld  be a s c r ib e d  t o  he drought o f  1933.

As i l l u s t r a t i v e  o f  the number o f  l iv e s t o c k  kept ir  the area , 

Tabic I .  c o v e r in g  .norc thar «• t h ir d  o"' Q ''ontury. iJ  g ivjn*



TABLE I .

LIVESTOCK Y, UllBERa Pi TV70 GRÎ UALAH D WEST DISTRICTS.

IK THOUSANDS. ^

Census Y oar.

Barkly W est. H erbert.

C a ttlo iS h o ep  & G oats:R atio . C attle*3hoop & G oats*Ratio.

1918 19
:
1 302

1
« 1:16

1
14 * 247

t
1 1*18

1921 36 1 368 t 1:10 19 * 267 * 1*14

1924 28 1 327 1 1:12 20 * 248 « 1*12

1927 32
t
t 534 1 1:17 16 * 287 * 1*18 

|

1929 48
i

424 : 1 :9 15 « 361 « 1*24 
1

1934 55
l
1 360 : 1*7 8 : 

|
266 1 1*33 

|
1936 46

1
t 308 : 1*7 14 * 381 * 1*27 

|

1939 65
1
1 239 : 1 :4 23 * 359 * 1*16 

$

1946( , ) 92
t
« 184 1 1 :2 22 > 274 * 1*12 

1

1949 l s ' 68
t
1 166 : 1 :2 24 * 341 : 1*14 

*

1952 59
l
1 122 1 1*2 21 * 

1
349 * 1:17

*

1954 56
1
1
1

124 * 1 :2 23 * 314 « 1*14 
_J------------

( r )  1918 to  1954 A g r ic u ltu r a l C e n s u s e s  o f the Union of South

A fr ic a .

( 3 ) D i s t r i c t  o f Bc.rkly V/oat reduced .__________  ___________

The census f ig u r e s  confirm  tho view s o f o ld  farm ers th at there  

has boon a pronounced aw ingover s in c e  1929/34  t0  keep ing ol

c a t t l e  and few er sm all s to c k  and th a t  s in c e  1946 a f a i r l y  s ta b le  l a t i o  

o f la r g e  to  em ail s to c k  has been m a in ta in ed . S a tu ra tio n  p o in t in

l i v e s t o c k  number a was probably reached  by 1939* id

n e ith e r  the numbers o f l iv e s t o c k  nor the r a t io  o f largv 0 sm all s  00k

w i l l  vary much in  tho f u tu r e .

The low er r a t io  of la r g o  to  sm all s to c k  in  the Herbert as

pared w ith  tho Borkly West d i s t r i c t  i s  in  p o r t tho r e s u l t  of d r ier  

c o n d it io n s  in  the form er d i s t r i c t  which render tho area lo s s  s u ita b le  

f o r  la r g o  s to c k .  Ihc la r g o  r.-shero o f sheep  i s  a cause fo r  alarm ,

b e c a u se .. »/8



*

8.
"because w ith  such s.vid.o r a t io  o f c a t t l e  to  s n a i l  stock  i t  i s  only 

w ith  d i f f i c u l t y ,  i f  a t  a l l ,  th a t s ta b le  v e ld  can bo estab lish ed *  

G eia e r ia  th r iv e s  under the e x is t in g  u n sta b le  v ego tn tior .a l c c n d it lc n s .  

Thus farm ers con tin u e  to  fa c e  the danger o f severe  outbreaks of 

G e ig c r ia -p o is o n in g  a t  tim es when the q u a n t it ie s  o f herbage accep­

ta b le  to  sh eep  are m in im al. This has boon shewn again and again 

d u rin g  the l a s t  two decades by tho occurrence of sp orad ica l "ver- 

m oersiok te"  outbre Jcs in  the H erbert and Hay d i s t r i c t s .

>  ■
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B. D e te r io r a tio n  of v e ld  and "vermeerboa11 and "b ltterbos"

problems#

Tho p ic tu r e  o f what tho v e g e ta t io n  was l ik e  on the Ghaap p la­

tea u  in  the e a r ly  days b e fo re  se tt le m e n t  on a la rg e  sc a le  took plaoe  

had to  be r e c o n str u c te d  from the fo llo w in g  sou rces: ( i )  The memories

of e a r ly  s e t t l e r s ,  ( i i )  T ravel accounts o f B ir c h e ll  (1 8 2 2 ), L iving­

s to n e  (1857) and Smith (1 8 3 5 ) in to  the in t e r io r  of South A fr ica ,

( i l l )  The b ehaviour o f v e ld  under g r a z in g , and ( iv )  The judging of 

s u c c e s s io n a l  tren d s in  the v e g e ta t io n  as ob ta in ed  from to ta l  and par­

t i a l  p r o te c t io n  from g r a z in g .

I t  was r e p e a te d ly  em phasised by C laasen (1 9 6 1 ), ford (1961) and 

Pat cm ( 196I )  th a t  the g r a s se s  grew out so  lq II  th a t th e ir  in flo r e sc e n ­

c e s  would reach  to  the sa d d le  bottom s o f a r id e r  on horseback, From 

the same so u rces  i t  was le a r n e d  th a t the v e ld  was too  w ild  fo r  su ccess- 

f u l  sheep  fa n n in g , the on ly  f e a s ib l e  e n te r p r is e  under " lam siek t*" con­

d i t i o n s ,

Tho p r a c t ic e  o f tam ing or "maktrap", whereby p o rtio n s of tho v e ld  

were burnt and s e v e r e ly  grazed  by c a t t l e  had to  be reso r te d  t o .  This 

rendered  tho subsequent growth of herbage more accep tab le  to  ehoop. 

When c a t t l e  numbera in c r e a s e d  and c a t t l e  ranch ing assumed prominence 

in  the l a t e  n in e to e n -tv v e n tie s , the p ro cess  had r e s u lte d  in  a reversa l 

o f the s u c c e s s io n  which had r e g r e sse d  to  th e  s e r a i  s ta g e . It  

s a f e l y  be assumed th a t  c a t t l e  never had the f u l l  b e n e f it  o f Griqua- 

la n d  West v e ld  when s t i l l  in  the t a l l - g r a s s ,  open savanah s ta g e .

The r e c o l le c t io n s  o f the o ld er  in h a b ita n ts  Ici.ve  l i t - I t .  doubt 

th a t  the v o id  w ts an opon sr. van ah w ith  1 arch on an thus and 01e a> 

t r o c s  and shrubs b e in g  sh o r te r  in  s ta tu r e  cm s o i l s  w it.. * . - . l o  dcp 

and in c r e a s in g  in  s i z e  on the deeper s o i l s  a l o n g  w aterco u rses , 

drainage l i n e s  and on crumbly lim oston e  s u b s tr a ta .

I t  appears most l i k e l y  th a t  tam ing o f the v e ld  was d ir e c te d  

m ainly  agr .in st the t a i l o r  grow ing, h a r d ie r  and lo s s  p a la ta b le  g rasses  

l i k e  Cyabopogon p ju r in o d js  and A r is t ld a  v o s t i t a  on lio ^  v o id , an 

a a in s t  Snorobolus a c i n l f o l i u s  and Hotercpogon c o n to r tus on d c lo o i .e -

v e ld . • . /1 0



v e ld . Tha p a le  ta b le  a p ec iea  l ik e  F ingorhuth ia  r.fr lean a . Theme da 

tr ian d rn  ard Cpnchrus c i l i a r i a , among o th c ra , bore the brunt of the 

tam ing and s u f fe r e d  m ost. S e ra i apocica  l ik e  Sragroatla  lehmar.nlana 

b e n e f ite d  ^nd p ia ie e r a  l ik e  A r ia tid a  c u r v a ta . am eapogon brachyata-  

chjrus, j j  a g .a  racomosua and p o s s ib ly  Cropotium caponso. along with  

the n ox iou s S o ig e r ia  a fr ic a n a  and the woody Chrysocoua t e n u if o l ia ,  in ­

c r ea se d  in  abundance.

Shaw (1875 ) oonuented  as fo llo w s  on t h is  p rocess of degeneration  

o f the v o id : "The hardy p la n ts  o f the Karoo commenced to  tra v e l north­

wards and added th e ir  e n e r g ie s  to  the e x to r p n tin g  o f  the indigenous 

and proper f lo r a  o f the r e g io n . S p eo ios l ik e  Chrysoooma. P en tsia  

and eo on, la r g e ly  d evelop ed  in  the Karoo, oame in ;  moreover, being  

of a b i t t e r  and nauseous c h a r a c te r , they enjoyed  im m u n ity ... This Ka­

roo v e ld  ia  e x te n d in g  even in to  the Vaal r e g io n , and ia  a common bush 

in  the l a t e l y  occu p ied  p a r ts  o f the diamond f i e l d s ,  the Crown Colony 

o f  G riqualand W est. I t  i s ,  w herever i t  g o e s , a sure index o f a 

changing c lim a te  and p e r s i s t e n t  m oistu re  weakens i t . "

Stoyn (1^ 43) su p p orts t h is  v iew  when ho s t a t e s : " I t  i s  e s s e n t ia l  

th a t farm ers sh ou ld  r e a l i z e  th a t  our p a stu res  have already been so  s e ­

r io u s ly  damaged by o v er g ra z in g , v e ld  burning and in c o r r e c t  graz in g , 

th a t  monaces to  the l iv e s t o c k  in d u stry  such as " lam siokte" , in te r n a l, 

p a r a s it e s  and p la n t  p o iso n in g  are c o n t in u a lly  in c r e a s in g  w h ile  the 

m ilk  y i e l d ,  v ig o u r , wool prod u ction  and breed in g  c a p a c ity  of s to c k  

are c o n t in u a lly  d e c l in in g ."

S tod d art ( 1 9 4 5 ) s t r e s s e s  the f a c t  th a t  "too many anim als bring  

about d e te r io r a t io n  of the v e g e ta t io n  r e s u lt in g  in  s p e c ie s  poorer in  

both n u t r i t io n a l  v a lu e  and s o i l  p r o te c t io n  v a lu o . U sually  there a l ­

so  i s  a red u ctio n  in  the amount o f v e g e ta t io n  prod u ced ."

Van der 3 c h y ff  (1 9 4 8 ) i s  in  f u l l  agreement about the course of 

e v e n ts  and t h e ir  e f f e c t s  os s o t  out above. Ho found "vormujrbos 

adm irably -daptod to  invade or m u lt ip ly  in  weakened or tram pled-out 

g r a s sv o ld . He p o in ts  ou t c e r ta in  c h a r a c te r is t ic s  o f the p lan t which 

he th in k s  w i l l  favou r i t s  s u r v iv a l , nam ely, the burrowing of i t s  seed

i n t o . • . / l l



in to  tho ground, germ ination  m ainly in  the lov/or temperatures of 

sp r in g  and autumn, as w e ll  is w in te r  su r v iv a l o f in d iv id u a ls  germi­

n a t in g  in  autumn. But he em phasises th a t those c h a r a c te r is t ic s  w i l l  

only  op erate s ig n i f i c a n t l y  where the v o id  has been im poverished and 

where th ere  i s  l i t t l e  c o m p etitio n  from o th er  p la n ts .

P h i l l i p s  (1956) c la im s  th a t  the area i s  in  imminent danger of 

in c r e a s in g  d e s s ic a t io n  as the outcome o f mismanagement o f l iv e s to c k .

C o s t e l lo  (1 9 5 7 ) i s  em phatic on tho p o in t of imbalance between 

s p e c ie s ,  when he a s s o r t s  th a t ," th e  ran ge , due to  the great chance of 

i t  becom ing overgrazed  and eroded , i s  probably more su b je c t  to  imba­

la n c e  than any o th er  n a tu r a l com m unity,"

The a l le g a t io n  th a t  the damage was m ainly to  the t a l l e r  grasses  

i s  in  l i n e  w ith  what Disc (1959) found in  W iscon sin , where tho predo­

m in an tly  u p r ig h t growth h a b it  o f tho t a l l - g r a s s  p r a ir ie  sp e c ie s  ren­

dered th en  h ig h ly  s u s c e p t ib le  to  g r a z in g  by l iv e s t o c k ,  tho more x or ic  

s p e c ie s  b e in g  l o s s  s u s c e p t ib le  to  g r a z in g  in ju ry  tnan tho moro o e s ic  

o n e s .

I t  must be borne in  mind th a t  G riqualand Wost was s e t t l e d ,  w ith  

few  e x c e p t io n s , by r e l a t i v e l y  poor farm ers w ith  l im ite d  resources  

and only a few head o f  s to c k .  With sm all numbers of l iv e s to c k  in ­

v o lv e d , summer g r a z in g  was e x c e l le n t  and w in te r  grazin g  and browsing

p rov id ed  m ain tenance. V ir tu a lly  no fe n c e s  o x is to d  and tho e a r ly  

s e t t l e r s  woro known to  trok  many m ile s  w ith  th o ir  stock  fo llo w in g  ou

o f-se a so n  r a in s  and b u m s .

Tho few  hor.d o f  s to c k  had tho run o f  the country and grazed the

m ost p a la ta b le  g r a sse s  o n ly . This r e s u lt e d  in  thorn b e in g  weakened

and d e c r e a s in g  w ith  in c r e a s in g  s to c k  numbers. Meanwhile the

was becom ing f u l l y  s e t t l e d ,  but tho e a r ly  s e t t lo r s  d id  not mind a t  

a l l .  The country was open and th ere  was always doqu . tu gr 6  

sp a r e . In sp r in g  and autumn the ungrazed g r a sse s  would bo burned 

ovor , and in  the fo l lo w in g  w in te r  or summer tho grazin g  v,ould be 

f in e  a g a in . But the l iv e s t o c k  s a tu r a t io n  p o in t  of the vo id  was slew  

l y  but in e v it a b ly  b e in g  reach ed . From then on farmers v,oro



to  th e ir  own p r o p e r tie s  and no lo n g e r  cou ld  they fo llo w  the rains  

w ith  t h o ir  s to c k  or bum  in d is c r im in a te ly  or obtain U nlim ited grazing  

from xm occupied crown la n d .

On what was tamed fo r  sh eep , the c a t t l e  fa m in g  pattern  u n fo l­

ded. 5pitm an (1786) and Humphrey and Mehrhoff (1958) agree that 

the p a s t u r e s ,s u b je c te d  to  the changed c o n d it io n s , wore producing 

much l e a s  fo ra g e  than they  once d id .

But in  most c a s e s  the tam ing o f  v o id  had gone too  fa r .  The 

low  p rod u ction  and poor q u a l i ty  o f the >orbngc was being a ttr ib u ted  

to  a low and e r r a t ic  r a i n f a l l .  The J o in t  Committee (Anonymous, 1933) 

how ever, summed up the poor c o n d it io n  of the v e ld  very a p tly  by 

s t a t i n g ," i t  appears to  be the in e v it a b le  and lo g ic a l  r e s u lt s  of con­

s i s t e n t  n e g le c t  and bad management fo r  many y e a r s."

On m ost farm s, Chrysocoma t e n u i f o l l a , in  p a r t ic u la r  on gravelly  

s o i l s  and in  w e ll-d r a in e d  s i t u a t io n s ,  had taken a firm  hold  and Q eigs- 

r ia  a fr ic a n a  r e p e a te d ly  was the cause o f heavy lo s s e s .  In sp ite  of 

se v er e  d istu rb a n ce  o f  the v e g e ta t io n ,so m e  s p e c ie s  managed to  p e r s is t .  

Shantz and Turner (1 9 5 8 ) a ls o  found th a t ,  'Vo m atter how severe the 

d is tu r b a n c e , i t  seems an axiom th a t  some kind o f v e g e ta t io n  w i l l  per­

s i s t  or become a d ju ste d  to  the new c o n d it io n s ,  even in  sem i-d esert  

reg io n s  and even when s o i l  d e te r io r a t io n  i s  extrem e."

Parker (1952) summed up the p r o cess  of v e ld  r e tr o g r e ss io n  when 

ho a ffirm ed  th a t ,  " u n d esirab le  range p la n ts  invade or in crease  on 

range a r e a s | u s u a lly  tho d e s ir a b le  s p e c ia s  have been k i l l e d  or 

weakened by to o  freq u en t and too  c lo s e  g r a z in g ."

The abundance o f rock outcrop s and the general s to n in o ss  of the 

v e ld  o f G riquulcnd V e st  nay however have been an agency chocking the 

r a te  o f d e p le t io n . Lamb and Chaphnm (1943) confirm  th :s  as a p o ssi  

b i l i t y ,  in  th a t  they  found a h igh  s to n e  cover o f  65 por c e n t , to  

in c r e a s e  s o i l  tem perature and to  m ain ta in  a h igh er  s o i l  m oistu  

to n t ."  B u m s, K ulk nm i and Godbole (1931) a ls o  a ffirm  the 

t h a t ,  " s to n es  which occur, p a r t ic u la r ly  on tho h i l l y  n roas, give 

c e r ta in  amount o f p r o te c t io n  to  th e  g r a sse s  growing amongst them and



a ls o  a c t  aa a k in d  of m u lch ."

Tho fc.c . th a t , im m ediately  fo llo w in g  r a in s ,  and in good r a in fa l l  

y e a r s ,  p io n e e r  and s o r a l  g r a sse s  grew in  p rofu sion  and th at therefore  

an abundance o f  h erb age, h ig h ly  a ccep ta b le  to sheep was a v a ila b le ,  

i s  probably the reason  why G cig u r ia -p o iso n in g  did  not occur sporadi­

c a l ly  every  season  or r ig h t  throughout whole sunaons. B it during 

prolonged  dry p e r io d s , th e se  s h o r t - l iv e d  p la n ts  soon w ithered  away, 

and in  the absence or low  in c id e n c e  o f p eren n ia l t u f t  grasses which 

are a b le  to  go on prod u cin g  herbage lo n g  a f t e r  p ioneer p la n ts  and 

s e r a i  g r a s se s  have d isa p p ea red , G e ig e r ia -p o iso n in g  made i t s  appearan­

c e . I t s  d is a s tr o u s  e f f e c t s  in crea sed  whenever droughts occurred and 

where l e a f y ,  t u f t  g r a s se s  had been k i l l e d  out by overgrazing.

With Chrysocoma to n u ifo l ir .  the p r o cess  o f in vasion  and increase  

appear to  bo s l i g h t l y  d i f f e r e n t .  Under se v er e  grazing  and w ith a 

70 per c e n t o f su r fa c e  rock , tram pling  o f  the s o i l  became an impor­

ta n t  f a c t o r  conducive to  i t s  sp read . As the th in  la y e r  of s o i l ,  

never o f g r e a t  depth , wore th in n er  and was blown in  under the shrubs, 

C, t o n u i f e l la  took h o ld  o f the denuded a r e a s .

I t  w i l l  p r e s e n t ly  bo shown th a t th e  taming of tho v e ld , or the 

c a u sa tio n  o f r e tr o g r e s s io n  o f  the v e ld  to  a graz in g  su b -c lin a x , was 

in  i t s e l f  n o t a condumnable p r a c t ic e .  E x c e lle n t  production must 

have r e s u lt e d  i n i t i a l l y ,  but the o b je c tio n  to  taming of v o id  was not 

one of p r in c ip le ,  but one o f d eg ree . The p rocess  had been taken 

too  f a r ,  in  most c a se s  to  la rg e  bare p atch es in  the v e ld  where Chrjr 

Socoma and O o ig er ia  found easy  en try  and bogrn to  in crea se  once they

had g a in ed  a fo o th o ld .

Acocks (1953) c la im s  th a t  the change due to  tam ing, although

advantageous to  sheep farm ing, was h ig h ly  u n d esira b le  because

gjcompanying in c r e a se  in  poisonous p la n ts  end a rap id  advanc

the Karoo in  the form o f  " th ic k e ts  of l o s s  v a lu ab le  shrubs and tr e e s

l ik e  Rhus c i l i a t a . A cacia  m c l l i fo r a  v a r . de 1 ir.ens and 

th a , w h ile  v a lu a b le  fod d er  shrubs l ik e  l a r c h onr.nthus minor 

in g  the u su a- f a te  o f u s e fu l  p la n ts  -  b e in g  k i l l e d  cu t."

C h a r a c t e r i s t i c s . . » / l4
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C. Eo tP -b lishoent o f the Koopmrjiaf on te ln  P asture Rasoarch 3 t.-vn nn .

The Koopmansfontoin P asturo  Research S ta tio n  cm e in to  being in 

1940 as a soquol to  the u rgen t req u e sts  fron  farmers ask ing for  an 

e lu c id a t io n  o f the " v e m o o r s iek tc "  problem. Thousands o f sheep 

woro d y in g  from p o iso n in g  a f t e r  e a t in g  G oigoria  -.nd thero was 

n o th in g  farm ers c o u ld  do to  co u n te ra c t i t .  S u r p r is in g ly , no pres­

su re  was brought to  boar on th e  Government regard ing Chryaoc caa and 

i t s  encroachm ent, a lthou gh  i t  probably c o n s t i t u te s  a g rea ter  threat  

to  farm ing than G o ig o r ia . This may be ex p la in ed  by the fa c t  that 

l o s s e s  from G e ig e r ia -p o iso n in g  wore more obvious and sp ec ta cu la r , 

w h ile  Chrya ocoan has d e b i l i t a t i n g  e f f e c t s  l i k e l y  to  prove more se ­

r io u s  in  tho lo n g  run.

Farm ers, through t h e ir  fnrm er a s s o c ia t io n s ,  requested  the Go­

vernment to  e s t a b l i s h  an oxporunontal s ta t io n  where the G cigeria -  

problcm c o u ld  bo in v e s t ig a t e d .  They h e ld  th a t tho research  should  

fo c u s  on anim al—p la n t  e c o lo g ic a l  a s p e c t s , in  c o n tra s t  to  the chemi­

c a l  and t o x ic o lo g ie s !  a s p e c ts  which had, up to  then , rece iv ed  spora­

d ic  a t te n t io n  through the work o f Ik T o it  (1526) and Rimington and 

R oets (1 9 3 6 ) .

Eore now, was a fr e s h  approach. Void reclam ation  was to pave 

tho way t o  improve the herbage and to  Icsrar tho in c id en ce  of O eige- 

r i a , thus le s s o n in g  the p r o b a b il ity  th a t G eig e r ia -p o iso n in g  would 

occu r . Tho Department o f A g r ic u ltu r e , a c t in g  on t h is  presumption, 

acq u ired  a farm known to  be h .& v ily  in fe s t e d  w ith  G eigori^  and with 

G o ig c r ir .-p o iso n in g  ,n common occu rren ce . Various v e ld  management 

experim en ts were p lanned  and put in to  p r a c t ic e  on tho research  s to

t io n  from 1944 onwards.

Tho o b je c t  o f th e se  e x p e r i m e n t s  was to  f in d  ou t, in  terms of

c a t t l e  and ahoop ,s e p a r a te ly  and j o i n t l y ,

( i )  how much s to c k  'he v e ld  cou ld  c a r r y ,

( i i )  w hether the v a r io u s  system s of management would in flu en ce  

tho c a r ry in g  c a p a c ity  and s t a b i l i t y  Oj. vcl-*-,

( i i i )  whothor theru would bu b o ta n ic a l changes in  vhc ^ vld ,
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( i v )  w hether the In c id en ce  o f  G ol^ .rip .-poiacxilng would d ic in iah  

under the v a r io u s  wcya in  which the v e ld  la  managed.

A p o in t  of v iew  w id e ly  h e ld  ty  p astu re  research  workers was 

t h a t ,  once th e  v o id  cou ld  he improved to  som ething rosom hling i t s  

o r ig in a l  c o n d it io n , G eig o r ia -p o iso r .in g  would ha a th in g  of the p a st .

Crocker (1 9 5 2 ), in  r e fe r r in g  to  g ra z in g  o f  fo o t  experim ents, 

warns th a t  u n le s s  such in v e s t ig a t io n s  are supported hy wore a c tiv e  

programmes, they are to o  n e g a t iv e  to  he very  p rod u ctive . He r e -  

*  *  gards i t  as ex trem ely  d ou b tfu l i f  they are ev er  worth undertaking

u n le s s  s i t u a t io n s  to  which they  r e fo r  are c le a r ly  understood.

In Table I I  d e t a i l s  are g iven  of g r a z in g  e f f e c t  experim ents 

con d u cted  a t  the K oopnansfontoin  P asture Research S ta tio n  from 1944

to  1957 .



TABLE I I .

VELD JANAGZLENT ZXPERI13NTS AT KOOPI^NSFONIEIM.

:E x p t.j  Rate of Veld tS iz e  oCocaaencodi No« s Graz in B v steo tR a ti Sub-t Conclu
3 1 .1 0 .4 4  : 6 L ; lB /8m. L in e. *15.7 .53 .

D o lo n ite . j
II : L t " IV x - Lime. x It II
II : 7 D t « II x  - Dolomite.; II II
II i 8 L : " V 1 — Line. : 48m. It
II : 8 D t " II x — Dolomite.x II II
II t 9 L *lBSs8s / l 6m VI X 1/8 Line. : II IICXI » 1 L :lS/m. I : - " 1 10m. If
II t 2 L i " I I x  - " X If If
II « 3 L 1 " I I I 1 - " : II II
II x 3 D : " II x - Dolomite.t 12m. It
II x 4 D : " IV 1 - 1 It II
It x 5 D x " V x  - " X 24m. 6 .7 .57 .
6*48 . xlO L xlB/l2m. I I I x - Line. x 36m, II
II xlO D 1 " II x - Dolomite. 1 II II
If xll L xlB/5n. II X - Line. x 18m. 11
II i l l  D 1 " II X - Dolomite.x It M
It xl4 L xlB&4S/l2m. VI » :/4 Lime. i 48m. H
II xl4 D x  " It • H Dolomite, x »• II
II xl9 L :1B&16s/24b II 1 1/16 Lime. z II If
II xl9 D x " ft x " Dolomito.x If If
2. 50. 1 1 D slS/m. I : - " 1 10m# II
II 1 2 D x " I I x - " X 11 II
II x 4 L : " IV x  - Line. x 12m. II
II $ 5 L 1 " V X - " X 24m. II
It xl2 L x3S/2n. IV I - "  x 12m. I I

I I sl2 D x » I I I  — Dolomite.x 12m. I I

I I :13 L :lB&4S/9u. VI X 1/4 Lime. 1 36m, It
II xl3 D x ” n X " Dolomito• x I I II
I I :15 L :1B&4S/I5n. w X " Line. 1 60m. 11

I I xl5 D :  " VI X " Dolomite. 1 I I I f

I I x 9 L zlB&8s/l6n. I I X 1/8 " X 48m. I t

8 . 52. xl6 L :1B&1S/I2n. VII X l / l Lime. x I I I

I I xl7 L x " IV X  " " 1 I I I I

I I •18 L •2B&1S/22U. " i  - ‘J Z 1- » , 88n. II

The r a t io  o f c a t t lo  to  sheep In E xp ts .19  L and 19 D were changec 

from l / l 6 to  1 /4  on 1 . 7 .5 2
The aye ten  o f E x p ts . 13 L and 13 D, 14 L and 14 D, and 15 L 
15 D woro changed from a y s ton VI to  system  VII cn 1 .7 .5 2 .

B eastf S = Sheep; m = morgen; one moigen = 2 .1 4  acresB
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D. P h ysiograp h ic  fca tu ru o  o f tho area .

Topography; W ellin g ton  (1 9 4 6 ) , b a s in g  h is  physiographic d o lin ita -  

t io n  p r im a r ily  on a l t i tu d e  and su r fa c e  form and secon d arily  on drain­

age, a sp e c t  and g e o lo g y , c l a s s i f i e s  Oriqualand West as South-African  

Pro-Karoo H ighvold . "In tho w est the area i s  hounded by the Asbes­

to s  and Kurunan h i l l s  which r i s e s  500 fo o t  above the surrounding 

co u n try . In the e a s t  end sou th  the area i s  bordered by the 500 

f e e t  h igh  escarpm ent o f the Campbell Rand; in  tho north i t  i s  d i f f e ­

r e n t ia te d  c h ie f ly  by the c l im a t ic  o f f a c t s  on su rfa ce  c h a r a c te r . . . .  

g rea t areas of the p la te a u  su r fa c e  b e in g  covered  w ith  lim e ac e t io n  

r e s u l t in g  from the lew  r a in f a l l  and high evap oration ."

'Tho su r fa c e  r e l i e f  v a r ie s  from alm ost f l a t  to  g e n tly  undulating, 

broken by i s o la t o d MkoppiesIf The e a ste r n  edge of the p la teau  fo m s  

an escarpm ent. The H arts r iv e r ,  a tr ib u ta r y  o f the V aol, forms w ith  

the B ootsap r iv e r ,  tho main drainage l in e  towards the e a s t .  Towards 

tho f a r  w est the Hash ow ing, L ath i ar in  and Kurunan r iv e r s  drain the 

area . The south and s o u th -e a s t  arc drained  by the K lein  R io tr iv tr ,  

Sand rivor and Gamagara r iv e r s .

The monotony i s  only r a r e ly  broken by pans and d ep ression s, 

from a few  in ch es to  a cou p le  o f f e e t  deep and from a few yards to  

a m ile  or more in  d iam eter . O ccasion a l w atercou rses occur. They 

are u s u a l ly  not more than a few f e e t  low er than the surrounding  

c o u n try , excep t n ear tho escarpm ent where th ey  deepen.

L a  to  the o r ig in  o f th o se  p an s. Geyser (2950) advanced the 

theory th a t  they 11 are the r e s u l t  o f some or other d isru p tio n  of the 

normal d ra in a g e , tho d isr u p tio n  u s u a l ly  b e in g  tho r e s u lt  of stream  

c a p tu r in g ." He regard s pans as temporary lan d  forms which occur in  

a t r a n s i t io n a l  p e r io d  between one drainage system  and another. The 

pans on tho Ghaap p la te a u  le n d s  support to  t h is  theory in  that they 

s t i l l ,  in  tim es o f  abnorm ally heavy r a in s ,  form sh a llow  drainage 

l in o s ,  one o verflow in g  in to  a n o th er .

Tho research  s ta t io n  i s  c e n t r a l ly  s i t u a t e d  on t h is  p la teau  a t  

4 ,5 0 0  f e e t  above sc?  l e v e l  a t  2 8 312 1 south la t i t u d e  and 24 4' oast

1 ongi tude • . .  / l  9
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g iven  in  Table I I I .

•ABLE I I I .

RAINFALL (ML . /JE !7SRATURE ( t ) AT KOOPI.ANJFONa,FIN ; 10/1 rfl

M onths.
: J u l : Aug: Sepi 0 c t:ITOY; Pec; Jan:Feb;Ifars Anr.Mnv.

R a in f a l l : 

L ow est.

He an. 

H igh en t. 

T onpcraturei 

Abs. maxinum. 

Mean u a x ia u a . 

Mean nininura. 

Abs. n in in u n .

0 0 0 0 0 0 8 6  3]  0 0 0

6 8 15 4 20 46 61 66 8$ 41 15 1?

26 116 52 87 66 123 214 158 235 148 56 124

<̂ 5 29 32 .5  36 38 38 35 35 32 28 25

17 20 24 27 29 30 31 29 27 24 21 17

- 1 2 5 9 12 14 15 15 13 9 4 1

- I O - 8 - 5 - 3  2 6 2 5 4 -3  -6  -9

Tem peratures arc g iv en  as road in  a standard Steven s on screen .

For the p er io d  1941 to  1958 the annual i n f a l l  v a r ied  between 

151 and 588 m.m., a v era g in g  370 a .m . per y e a r . Eborsohn (1 9 5 9 ), in  

an a n a ly s is  o f r a in f a l l  recorded  a t  the research  s t a t io n ,  showed 

th a t  77 p er  cen t o f the r - in  occurred from Do cor.: her to  A p r il, e ig h t  

per cen t from may to  J u ly  end 15 per cen t from August to  November.

,/itfc wide f lu c t u a t io n s  in  day and n ig h t tem peratures tho c l i — 

n. to i s  t y p ic a l ly  c o n t in e n t a l ,  and f iv e  months o n ly , c o in c id in g  w ith  

the ra in y  se a so n , i s  f  ^st f r e e .  "Days range fr o c  'M ild' in win tor  

to  'Warm’ in  sp r in g  and autumn to  'H ot' in  summer. N ights range 

from b . i ld '  in  summer to  'C o o l' in  sp r in g  and autumn to  'C old' in  

w inter" (E b orsohn , 1 9 5 6 ) .

Koppon, as quoted by Schu lze (1 9 4 7 ), in  b asin g  h is  c l a s s i f i c a ­

t io n  on tem perature and r a in f a l l  a v era g es , in c lu d es  Griqualond West 

in  h is  B Sh w' r e g io n , s ig n i f y in g  a r id -s to p p e , hot and dry, and w ith  

the dry season  in  w in te r . T h om th w aite , a ls o  quoted by Schulze



(1 oc_»_ c i t ,  ) br.aing h is  c l a s s i f i c a t i o n  upcn tho p r e c ip ita t io n ,evapo­

r a t io n  and toaporaturo  e f f i c i e n c y  in d ic e s ,  d e l ic i t a  the area as 

D B 'd , i . e .  s o n i-a r id ,  neso-therr.;al .and m oisture d e f ic ie n t  in a l l  

se a so n s .

B annerji (1952) d e s c r ib e s  sr.v'innah as having a "pronounced pe­

r io d  o f  drought fo r  more than s ix  months a f to r  tho rainy season in 

sunnor, p lu s  high tem poraturos and h igh  evaporation" , w h ile  ockimpor 

(1 9 0 3 ) r e fe r s  to  savannah as "xerop h ilou s grasslan d  con ta in in g  i s o ­

la t e d  t r e e s ."  P h i l l i p s  (1 9 5 6 ) regards tho c lim ate  as su b -d eser t,

"the hazards o f  which e x i s t  in  the u n c e r ta in  len g th  of the dry season  

( 7 -10  m onths) and in  tho a c tu a l break, in t e n s i t y ,  sequence and propor­

t io n a t e  d is t r ib u t io n  o f  th e  r a in s ."

S o i l s : The c o i l s  are c l a s s i f i e d  by Van der Mervvo ( l 9 /,l )  as Kalahari

D esert s o i l s  b e lo n g in g  to  tho K alahari Sand on Limestone Sub-Group.

Ho sa y s :  "They are o f windblown o r ig in ,  tho K alahari Sand being the 

sou rce  of th e  s o i l  m a te r ia l .  This a e o lia n  m ater ia l wr.s deposited  

on th e  g e o lo g ic a l  s t r a t a .  V/ell develop ed  normal s o i l s  c o n s is t  of a 

l i g h t  brown to  red d ish  brown to  b r ick  red  sand, f a ir l y  evongrninud, 

co h eren t f r i a b l e ,  w e l l  f ix e d  by r o o ts  o f  v e g e ta t io n , d e f ic ie n t  in  

humus and v a ry in g  in  th ic k n e ss  from a. few in ch es to  about e i $ i t  foo t  

w ith  l i t t l e  or no chan go in  te x tu r *  a n d  S tru c tu re  and in  many in sta n ­

c e s  in  c o lo u r ."

"U nderlying the sandy h orizon  o f the w e ll  developed s o i l ,  w ith  

a sharp t r a n s i t io n ,  i s  found a d ir ty  w h ite  to  w h ite  lim eston e la y er

which v a r ie s  c o n s id er a b ly  in  t e x t u r e ."

"When exposed  on the su r fa c e  or co n cea led  by a th in  la y e r  of 

san d , the su r fa c e  la y e r  o f  t h i s  "B" h orizon  c o n s is t s  o f bou lajr  

l im e s to n e , extrem ely  hard , breaking up in to  b ig  b locks or bou lders. 

T his la y e r  i s  alw ays w e ll ^   ̂ ^ rough which c e r ta in  v eg e ta tio n

(V aolbush) manages to  send i t s  r o o ts ,  probably down to  tho w..tor 

ta b le ."

"Tho th ic k n e ss  o f  bou lder lim e sto n e  v a r ie s  x rom 12 to  24 ,  tin 

d o r la in  by a s o f t e r  la y e r  c o n s is t in g  of nodular powder. Ct.C ^



m ixed, which ranges in  th ic k n e ss  from 12" to  many f. ut ,  passin g  gra­

d u a lly  in to  a m ech an ica lly  d is in te g r a te d  rock mixed w ith  lim estone."

He makes tho deduction  th a t the u n d er ly in g  g e o lo g ic a l form ation does 

n o t c o n tr ib u te  any s o i l  m a te r ia l na such to  b u ild  up the p r o f i le ,  

e x c ep t the l i n e  which i s  d is s o lv e d  by tho s o i l  n o is tu r o . The lim e­

s to n e  h o r izo n  i s  formed by the evap oration  of w ater charged with the 

d is s o lv e d  CaCO^, r i s i n g  to  the su r fa c e  by c a p i l la r y  a c tio n . He a l­

so  conten ds th a t tho lim esto n e  la y e r  i s  b u i l t  up in the s u p e r f ic ia l  

sand  d e p o s i t ,  from below .

V e g e ta t io n : Shantz and Liar but (1923) co n sid er  the Ghaap p lateau  as

p a r t  of tho A cacia  T a ll-G ra ss  Savannah form ation . Adams on (1938) 

c l a s s i f i e d  tho v e g e ta t io n  as savannah, w ith  troos or bushes, u su a lly  

d acid u ou s, s c a t t e r e d  in  a grass undergrowth. Hobbs (1938) regarded 

tho area  as "tho utm ost n e s t in g  p o in t  o f kainhrvri g r a ss , xorophytie  

b u sh veld  and K aroo,"

Acocks (1953) c a l l s  tho v a r ia t io n  o f  the Vryburg Shrub Rishvcld  

o ccu rr in g  a t  the resea rch  s t a t i o n ,  "dense T:\rch on an thus bushveld, com­

p osed  of shrubs and som etim es sm all t r e e s  in  a mixed g r n s a w ld .* , .

On the low dykos of more crumbly tu fa  than the g e n e r a lly  slobby tufa

o f  the f l a t s  and < t  the edges of the numerous and remarkably large

and sm all pans and sh a llo w  drainage c h a n n e ls , 'Ihcmedc has p e r s is te d

b u t te r  than e lse w h er e  This form o f  tho Vryburg Shrub Bushveld

i s  the s w e e te s t ,  such g r a sse s  as D i/^ itr r ia . Chryscpogon and Bustnohjrs

f in d in g  f. s a fe  refu ge  in  tho c r e v ic e s  between the s la b s  o f tu fa .

On tho o th er  hand, G cig er ia  p a sso r in o id o s  syn . \fr ic a n c  i s  her® uO»t 

abundant, a s tu n te d  form which i s  rep u ted  to  bo the most dangerous 

to  sh eep . Hero and th ere  ono g e ts  the im pression  th at the turfy  

s o i l  may once have formed r c o n t in c iS  cover  over tho tu fa , but ± t  

s o ,  i t  ha.s d isap p eared  w ith  s u r p r is in g  com p leten ess."

l\vo main su b -ty p o s o f v e ld  are reco g n ized  as composing ir.rcho— 

nanthus b u sh veld , namely Lim evold nd  D o lo n ito v c ld .

( l )  L im evold:

The shrub on t h is  type c o n s is t s  c f  bushes throe to ten fo o t
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in  h e ig h t ,  s in g ly  or in  clum ps, hr inching f r e e ly  frora the ground 

surfr.ee -nd seldom  w ith  n c le a n  trunk excep t in  the case o f Oloa 

c .fr ica n a . The dominant shrubs are Tarchonanthus minor, Tcrchcnan-  

thus camphoratua v a r . l i t a k u n e n s i s , R us 1 :ncoa and Premia ccna. 

A s s o c ia te d  w ith  those are Suclec c v o t* , Z isiphus mucronata, an occa­

s io n a l  Rhus p y ro id o a , Maytenus cym osus, Eh re lir . r lg id a , Royona h ir -  

s u ta  and Rhus c i l i a t a . Vho shrubs have a ty p ic a l pep pore om  appear­

ance and th e  canopy cover  a ffo rd ed  v a r ie s  botwoen f if to o n  end forty  

per c e n t .

The g r a sse s  on l in o v c ld  arc c h a r a c t e r is t ic a l ly  tu fte d  w ith a 

p u r p lish  to  red d ish  t in  go when m atured. Theme da tr irn d rn , Chryoopo-  

gon aontPJiua, Cyabopogon p lu r in o d is , F in gerh u th ia  a frlcanr., Sporo- 

b o lu s  f im b r ia tu s  and Eu a t  achy 3 p a sp a lo id cs  are the p r in c ip a l peren­

n ia l  s p o c ie s .

K arrrid  s u f f r u t ic e s  aro r e p resen ted  by iu to r a  a tropurpur^q, 

noch.ua d iv a r ic a tu n , In d ig o fe r a  p a te n s , B lep h aris  m nrginatus, Barlo- 

r ia  b ech u an cn a is, A ster  u u r ic a tu s , P te r o th r ix  sp in e sc o n s , Koliohry-  

sum l u c i l l o i d u a , Ncr.r.x m lc r o p h y llt , Sol an a : n ig r ic a n s  and h yporto lia  

v e r r u c o sa .

S t e a d i ly  g a in in g  ground, and a t tim es p o iax iou e  to  s to c k , a.'o 

G eig e r ia  a fr ic o n a , Chrysocoma to n u if  o l l a , O m ithoglossuci g] aucum and 

D ipcadi sp p .

Mmeorous sandy dup raasions or "pu n n etjics"  occur sc a tte r e d  

th ro u ^ io u t the l in o v c ld .  Shrubs are seldom  prosont in  th e se , but 

Panicum c o l oraturn, Sporobolus fim b ria tu s and themeda trian d ra  are

common in  thorn.

Tram pling by s to c k  has the e f f e c t  th a t  th s  ponacnont c ^ n sti

tu o n ts  give way to 3r- y r o s t i s  1 elmianniana. 4Z*5.

t id a  c u r v a ta , Enneapc.yon brachyj i ac .yus and TjhgjW* L c o f , L “ 

g o r ia  a fr ic a n a  s o l  don occurs in  th eso  tram pled aro ..3 in t^e P 

t j i e B " ,  c o n tr a s te d  w i t h  tram plod areas e lse w h er e , where 

i n f e s t s  r e a d i ly .

( i i )  D o lcm itevo ld .

The shrubs on t h is  v o id  type aro la r g e r ,  up to  f i f t e e n



'*>. a « i n m t  ^ SC8 3r6 " lth  ,h0n-

S i la a t h a ,  i r l a t l a o  .  ~

ad ly  t r a t p l0  ̂ r.reas lo g o  tha 

t °  i r l f t l d a  c u r v s t . ,

° ” a - ‘ry3Jt;" -  t c n u lfo lT T  Ooi-  KT° E,1J ~ Udl''t ^  A  l o h a m . , . . .  

i ln „ , OT0 l n v r i e a

In v a d “ a b o th  - d  d d i o o u d v c a  ”  8000 e=S8S

- * ■ — - - •  * • » -  — . , .
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TABLE IV.

?LANT SUCCESSION IN TARCHQL' AITTHUB BUaHVBLD AT KOOPMAMSPOWTy.-nr.

LIU: VELD.  dolohteveld.

CLIIIAX SHRUBS.

P lea  a f r ic a n s .

Tarchonanthua eaicphoratua v a r . l i t a k u n e n s ls . 

Tarchonnnthua m inor. A cacia  m e l l l f e r a  var . d e tin en s.

Grcwia oana.  Rhus le n o e a .

Rhus pyroid .es.

Royena h ir s u t a .

Rhus c i l i a t a .

A x is t ld a  v e s t l t a # 

Cymbopogon pia r in o d i s .

oporobolus f im b r ia tu s . 

F in g erh u th ia  a fr ic a n a .  

Eustachus p a sp a lo id es

Tragus k o e le r io ld e a . 

B ra g r o a tis  obtuaa.

A ster  a u r ic a t u s .

CLIMAX GRASSES.

Sporobolue a c i n l f o l l u s . 

H eteropogon c o n to r tu s . 

Themeda tr ia n d r a ,

Chrysopogon aon tan u s.

D ig i ta r ia  e r ia n tb a . 

Cenchrus o i l i a r i s . 

Enneapogon sc o p a r iu a .

3UB-CLIMAX SPECIBS.

Erf.gr os t i e  lehm anniana.

E ra .grostls  denudata. 

P ogonarthria  aquarroaa.

PIONEER SPECIES.

A r is t id a  c u r v a ta .

Oropetium c a p en se .

Enneapogon bracb ystach yu s.

Tragus ra cea o su g .

Chrysocoma t o n u i f o l ia .

Q eigor ia  a fr ic a n a .



. Xn a v e g e ta t io n  e u „ . y  undertaken .o e e r d ln g  to  the , b . . l - p 01nt 

r e t te d  o f  Tidnarah and Savenga (1955) o f v e ld  In good con d ition  and 

o f  badly damaged v e ld ,  the fo llo w in g  oom poaltlcn  in  te m e  o f W  

area  co v er  was found .
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^ S £ 2 s t U  le h m a n n l.,^ .

capons* . 
Chiyaopo^on oontttnug. 

^ b0P°/T?n i)Iu r in 0r i i^
^ ■ 0aP°ff°Jl brachystnnhy,,, 
~ , g i t a r ia  e r ia n th n . 

^ . me4a t r i a ndra.
^jfperua e s c u le n tu a . 

^ o r o b o lu s  fim b ria  tu g . 

^ G « r l a  a fr ic a n a .
—r i s t i d g  cu rv a ta . 

■jr^-chiaria o r u £ ifo r o j£ ,

^ P eoh^  d j^ a r ic a tu o .  
l £ aguj  k ^ o la r io id e s .  

•̂ ■0dc>̂  jflcom p letn g .

— £U3pal o i d*g . ,
S ra g r o s t i s  e c h in o o b lo id e a .. 

— n t z ^  AphaerocnphnT -  .

A r ia tId a  v e a t i t a .

boohuanenaig. ,

C hiyaococa t e n u i f m , . . .
A3 te r  a u r ic a tu g .

—ragUa jracem osus.
JndigoT ara p a te n s .

_L alafrida _d en £ ifiora . 
Cpmmelina a fr ic a n a . 

^"eaPQ ffon aco p a r in a . 
H fiteropoffon c o n to r t ,i* .
-ghua c i l i a t a .

A r ia t id a  unipluaii n _

A j-tom an thara re pans.

Panicum _£ioI_oratum, 

g y p c r te l tn  verrucoeum .

T otal p ercen tage  co ver

r ):
manage d. ! IllSPmna

3 .8 0 : 1 .1 5
1 .5 0 : O.95
1 .33 : 0 .10
O.87 1 0 .1 5
0 .6 3 0 .9 0
O.87 : 0 .10
O.80 :
0 .4 5 1 O.45

:
t

;

0 .3 7  

0 .3 7  
0 .3 0  

0 .3 0  

0 .2 7  

0 .1 3  
O .lo  
0 .0 7  

0 .0 7  

c .0 3  

0 .0 3  

0 .0 7  

0 .0 3  i 
0 .03  :
0 .0 2  i

0 .0 3  :

I
t
l
s
1

t

t

0 .3 0

7 .20
2 .0?
1.63

0 .3 7

1 .2 3
1 .00

0 .20

0.03
0 .2 0

t
»
«
I
I

I

3 .67

2.20
0 .27
0.03

O.69

0.03

0.13

0.03

0 .44

0 .05

0 .25

I

t

•
I
:
l

t

0 .03

0 .17

0 .0?
0 .4 0

t
:
i

t

t

1
t
1 0.03

0 .05

0 .0 5

t
1

1

_
l

t -

0 .33
: -  

1 0 .10
0 .3 0 : O.43
- : 0 .03

0 .13 t  -

0 .1 0 —

0 .07 -

0 .07 ___________ -

25 .7 0 8.08
1 2 . 6 0

' ' '  4 aurveyec
:ay 195= fo r  the new research  programme.



27.

In a survey  done a ccord in g  to  the m od ified  l in e - in te r o e p t  

method d esc r ib e d  by Eberaohn (1 9 6 1 ) , on good and poor v e ld , shrubs 

wore found to  have the fo llo w in g  p ercen tage canopy cov er .

TABLE VI.

PERCENTAGE CA1I0PY COVER OF UPPBR-STOREY VEGETATION OTI 

LIME AND DOLOMITE VELD AT KOOPMANGFOETEER.

i  L im eveld . t D olom iteveld .

S p e c ie s . t Good ^ Poor W i Good Poor ^

Tarchcnanthua m inor.
:
s 1 7 .1 0 1 .3 5 3 .1 5 2.05

T.cam pboratus var l i t a k u -  
n e n s is

0 .8 5
*

2 .6 5 7 .7 0 3.00
i

Rhus c i l i a t a . 1 .3 0
I

6 .7 0 5 .75 4.55

Grewia can a . 2 .10 1 .5 3 2 .85 1.80

O lea a fr ic a n a . 1 .2 0 - 2 .4 0 0 .20

Rhus la n c e a . - - 0 .6 0 -

Royena p a l le n s . 0 .2 0 - 0 .1 5 0.45

B u clea  o v a ta . - 0 .2 0 0 .1 0 0.45

Asparagus africanum . - 0 .0 5 0 .3 0 0 .10

Zizyphus m ucronata. - 0 .4 5 — 2.70

Rhus p y r o id e s . - — ■ 0,35

L ebeck ia  m acrantha. - - — 0,65

Rhus drogo&na. 2 .7 0 - - -

Royena h ir s u t a . — 0 .5 0 - —

E h r e tia  r ig id a . 0 .6 0 - -

May terms cym osus. 0 .25 0 .4 0 — -

T ota l canopy cover  (^ ) 26 .30 13 ,85 2 3 .0 0 16.30

( j ) ,  ( k ) , (m) and (p ):  R e s p e c t iv e ly  camps 2 0 , 4 3 , 1 and 2 surveyed

in  May 1958 f o r  the new research  programme.

The good lim e v e ld  in  t h is  example had a G eigeria  count of 19 

p er 300 randomly d is tr ib u te d  squares o f 200 cm' each , w h ile  in  the 

poor l im e v e ld  the count was 139 per 300 sq u a r e s .

I n . . . / 2 8
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In an I n v a a t ig a t lm  or, the n u t r it iv e  v a lu e  o f South A frican  

v o id , IXi V o lt ,  L o w  and lia la n  ( 1940a) found herhag, s p e c ie ,  CT.e e d  

l lv e o t o o k  in  G riqualand K o t  to  have a phoaphorove percentage  

r a iy in g  t o  tween 0 .1 1  and O.14 In eunmer and h o le ,  0 . 0 ,  l„  w lnt. r(  

w h ile  the p r o te in  P ercentage v a r ie d  between 7 .0  and , . 0  in  aunaor 

and betwoen 5 .0  and 7 -0  in  w in te r .

In  Table V II , e x tr a c te d  from a ta b le  g iven  ty  Du T o it , Ih la n ,

van der H e r., and Louw ( 1940b ), the m onthly a v a ila b il i ty  of p h oe-’

phatea f o r  c a t t l e  and sh eep  on v e ld  o f  th e  Ohaap p la tea u  (Degion 7) 

are g iv e n .

TABLE V II.

PSRCEiITAGE PHOSPHATES PASTURES OP REGION 7 . AWn tut

LY,..fflTAKE OF STOCK : CATTLE + 16 LB. DRY PAdTim* AND

+  LB. DRY PASTURE PER DAY.

Months.
iJaniPohiM ar

Grammes PgC .̂ ob ta in ed  : 

hy e te a r s  in  g r a z in g .: 22
t

Grammes ob ta in ed  : 

by sheep  in  g r a z in g . : 2 .3

25 ; 20

t

Apr: Lay: Jun: J u l:  Aug: Sep:0ct:Nov: Dec

19 :14

2 .6 : 2 .1 : 2 .0 : 1 .7

12
I

i i : i
:

: : : :
10 : 9 : 9 :14 i ! 4

1 .5

19

1 .1 : 0 .9 : 1 . 0 : 1 .5 ;1 .5 :2 .

D a ily  minimum requirem ent o f  a 1,000  l b .  growing s t e e r  i s  23 grammes 

and th a t  o f  a 60 l b .  grow ing sheep  i s  2 .5  grammes.
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Animal p roduction  from the v a r io u s  la rg o  to  sm all stock  ra tio s  

d id  not d i f f o r  much, oxcopt th a t thorc i s  a tendency fo r  per cap ita  

ga in s to  be in v e r s e ly  p r o p o rtio n a l to  the number o f c a t t l e  and shoen 

in  the r a t io #

^ ixod  s to c k in g  r a te s  in  the d r ie r  a r e a s , where the annual rain­

f a l l  may vary between two-hundred and six -h u n d red  m illim e te rs  and 

whore the p r in c ip a l  l im i t in g  fa c to r  in  herbage production  i s  m oisture, 

a»a im p r a c tic a l and f a i l  to  make optim al use o f herbage# Recurrent 

over-u se  and under-use r e s u l t s  in  th a t  in  summer the v o id  i s  being  

undcrgrazed w h il s t  in  win e r  ov erg ra z in g  takes p la c e .

The same c r i t ic i s m  a p p lie s  to  f ix e d - r o 4a t io n , y e a r -lo n g  grazing  

sy ste m s. The o v e r ru lin g  im portance in  the amount and e r r a t ic  d is­

tr ib u t io n  of the r a i n f a l l ,  where r a in s  may commence as e a n y  as Au­

g u st or as la t o  as I4arch, in v a lid a t e s  a l l  f ix e d - r o ta t io n a l  grazing  

sy ste m s.

A s im ila r  c r i t ic i s m  may be urged a g a in s t  f ix e d - r a t io ,  large  to  

sm all s to c k  numbers. In y e a r s  o f below normal r a i n f a l l ,  herbage i s  

sh o r t  in  s t a t u r e ,  low in  q u a n tity  but e x c e l le n t  in  q u a lity  and sheep 

t h r iv e . On th e  o th or  hand, y e a r s  o f abundant r a in s  r e su lte d  in  t a l l  

growth and herbage h igh  in  bulk  but poorer in  q u a l i ty ,  and c a t t le  did 

t t o r .  F ix ed  r a t io s  o f c a t t l e  to  sheep  take no cocr.iaanoe o f these  

anomena; e i t h e r  c a t t l e  or ahoep w i l l  s u f f e r  depending upon the par- 

k ar r a t io  in  u se  and the amount and d is tr ib u t io n  and time c f  the 

comm . cement o f  the r a in s .

Shrubs wore browsed m ainly  in  1 a ,te -w in ter  and sp r in g , ^ho most 

c r i t i c a l  tim e o f  the y ea r  fo r  both l iv e s t o c k  and g r a s s e s , but a*ly  

when l i t t l e  or no o th er herbage waS a v a i la b le .

The p r a c t ic a l  b e n e f i t s  o f a g r a z in g  ra te  in  harmony w ith  her­

bage p rod u ction  i s  th a t  both v e g e ta t io n  and l iv e s t o c k  ara in  balance 

and no undue s t r e s s e s  "f® thrown on u itiivr#  The c o n d itio n  here i s  the 

one su g g e s te d  by Campbell (1 9 5 2 ), nam ely, o f  " secu rin g  maximum l i v e ­

s to c k  g a in s during  the r e la t iv e l y  sh o rt p astu re  season ."

Among o th e r s , the p r a c t ic a l  b e n e f i t s  o f  camps are l e s s  s e l e c t i v e

g r a z i n g . . . / 31*



gra z in g  hocause o f g r e a te r  s to c k  c o n c e n tr a tio n , allow ance fo r  planta

to  a t ta in  s u f f i c i e n t  l o a f  area fo r  e s s e n t ia l  m etabolic  p ro cesses , tho

p reven tion  o f  ever w id en in g  bare areas a r is in g  round w aterin g  p o in ts,
stock

the p r o v is io n  o f sp r in g  g r a z in g  r e se r v e s  and the f a c i l i t a t i o n  of'ma­

nagem ent. U n t i l  more i s  known about the growth-rhythm of tho prin­

c ip a l  s p e c ie s  which c o n s t i t u t e  tho an im a ls’ d ie t ,  a system  of ro ta -  

t io n a l ly  g r a z in g  two camps, sh o u ld  uoot tho requirem ent* o f both vo -  

g e t ' . t i  ts and l i v e s  took ,

A p r a c t ic a l  way in  which t o  make th e  most of in crea sed  herbage 

growth during se a so n ; o f  abundance i s  to  s to ck  h e a v ie r . A lso to  

arrange the b reed in g  season  o f cows in  such a way th a t the time du­

r in g  which t h e ir  demands arc h e a v ie s t  sh ou ld  c o in c id e  w ith  the s ix  

to  seven-m onth p er iod  o f summer growth of herbage. In a d d itio n , 

su rp lu s  s to c k ,  which o th erw ise  would have boon s o ld  a lrea d y , could bo 

h e ld  back fo r  seme tim e . C on verse ly , during dry se a so n s , ligh+or

s to c k in g , w ith  the e a r l i e r  d ign ooa l of m arketable and su rp lu s l iv e ­

s to c k , appears to  bo tho boat way to  co u n tera c t the d isa str o u s  e f ­

f e c t s  o f droughts and horbago d e f ic ie n c y  in  s p r in g .

The p r a c t ic a l  v a lu e  o f th e se  experim ents l i e s  in  the fa c t  that 

they  have d isp roved  some popu lar id ea s  w hich a t one time or other

wore doomed a d v is a b le . A lso  th a t  tho farm plan must be more f l e x i ­

b le  to  cope w ith  v a r ia b le  r a i n f a l l .  The;- on ly w i l l  farm ing be in  

com p lete  harmony w ith  tho environm ent.

The data are a ls o  in te r p r e te d  to  fu r n ish  ev id en ce  th a t G e ig - r iv  

p o io o n in g  c f  l iv e s t o c k  appears to  be n o t so  much a r e s u lt  of the 

amount o f O elgor la  p la n ts  p r e sen t on the v vl d ,  but ra th er  o f the 

amount of o th er  herbage in  r e la t io n  to  G c lg er ia .

Tho work su g g e s ts  e x p lo r in g  the p o s s i b i l i t y  oi s to c k in g  the v e ld  

to  tho l e v e l  o f herbage p rod u ction  in  good y ears and of t id in g  stock  

over y e a rs  o f  s c a r c i ty  on supplem entary fodder as su g g ested  b\

Crompton (1 9 5 2 ) ,

The h igh  degree o f  to le r a n c e  to  g r a z in g  o x h ih it .d  b> number

clim ax  g r a sse s  and ‘ he fo o t  th a t  tho u b iq u it io u a  S r a ^ o s t i s  lohmon-



nlana  i s  h ig h ly  favoured  hy s to c k , su g g e st  th a t t h is  v e ld  has a l l  

tho in g r e d ie n ts  needed fo r  s u s ta in e d  production* I t  i s  e s s e n t ia l  

th a t a thorough knowledge be acq u ired  o f the way in  which tho compo­

nent p a r ts  o f th e  v o id  sh ou ld  be m anipulated to  a t ta in  maximum, sus­

ta in e d  l iv e s t o c k  p ro d u ctio n , commensurate w ith  con servation  and im­

provement o f s o i l  and v e g e ta t io n .



F . Ackn owledgcmen 13 ,

To the S e c r e ta r y , D cpartaent o f A g r ic u ltu r a l Technical S erv ices , 

th r o u ^  i lr .  W. van der Merwo, D irecto r  of the O t a n g o  Free S ta te  Re­

g io n , I  07/0 a s p e c ia l  debt o f  g r a titu d e  fo r  perm ission  to  use the 

d a ta , accum ulated over a p e r io d  of 14 year  a a t  the Koopmansf oritein 

Pasture. R esearch S t a t io n ,  f o r  the purpose o f t h is  d is s e r ta t io n .

Thanks a-~e due to  v a r io u s  p r o fe s s io n a l  and te c h n ic a l o f f ic e r s ,  

and o th ers  who from tim e to  tim e rendered c r it ic is m  or who aided in  

the e x e cu tio n  o f  the f i e l d  work.

To Dr. J.W .C. U o s te r t ,  C h ief P r o fe s s io n a l O ff ic e r  (P astu res)  

of the O .F .3 . R eg ion , I  am deep ly  in d eb ted  fo r  h is  su p erv is io n  and 

h e lp fu l  s u g g e s t io n s . To Dr. E.R. Roux, a c t in g  head o f the Botany 

Department o f th e  U n iv e r s ity  of the tfitw a tersra n d , I  w ish  to  convey 

s p e c ia l  thanks f o r  a llo w in g  th is  t h e s i s  to  b . p resen ted  in  that De­

partm ent, and a ls o  fo r  h is  share as j o in t  su p e r v iso r .

To Dr. R.L. D avidson, o f la t e  S en io r  L ectu rer  in  the Botany De­

partm ent o f  the U n iv e r s ity  of the W itw aters^and, and now at Arm!dale, 

Now South 'V ales, I  w ish  to  ex p ress  my s in c e r e  thanks fo r  h e lp fu l  

s u g g e s t io n s  and c o n sta n t encouragem ent. H is p e r s p ic a c ity  i s  espe­

c i a l l y  v a lu e d .

The author w ish es to  thank the N a tio n a l D iv is io n  of ^otany for  

ch ock in g  p la n t names; Mr. 3 . 0 .  R oinach, B lo o c tr io ia n  a t  the Groot- 

fo n to in  C o lleg e  o f  A g r ic u ltu r e , fo r  id v lce and a s s is ta n c e  regarding  

s t a t i s t i c a l  an a l) i s ;  Mr. D.F^4. C la a sso n , l a t e l y  o f the Chemistry 

s e c t io n  a t  the Glen A g r ic u ltu r a l C o lle g e , fo r  a n a ly s is  o f s o i l s ;  and 

Mr. P .J .  Niemann, Animal Husbandry O ff ic e r  a t  G len, who u n s t in t in g ly  

a s s i s t e d  in  e x p la in in g  c o n v ersio n  of l iv e w o ig h ts  in  o t o t a l  d ig es­

t i b l e  n u t r iv i t s ;  Dr. C.E.M. Tidmarsh, A s s is ta n t  C h ief o f tne N atio ­

n a l D iv is io n  of Crops and P a s tu r e s , fo r  c r i t ic i s m  01 the o r ig in a l

d r a ft  o f Chapter I I I .

G ra tefu l acknowledgement it, made to  - ie e s r s . A.K. Fold  and 

W.H. Cl'-ason o f Koopmansf on to  i n , and Lr. G. Paton ( 3 n r .) o. U loo, 

t h e ir  co o p e r a tio n  in  su p p ly in g  the author w ith  th e ir  r e c o l l e c t i o n s  of

farm ing. • » /3 4
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farm ing c o n d it io n s  in  tho e a r ly  days o f se tt le m e n t on tho Oh cap p la -
.

to a u .

F in a l ly ,  I  w ish  to  thank my w ife  fo r  her understanding and pa­

t ie n c e ,  and f o r  ta k in g  tho l i o n ' s  share in  r a is in g  the ch ild ren . 

This t h e s i s  i s  d e d ica ted  to  them.
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G . D e f i n i t i o n  o f  A f r i k r .  n a  w o r d s  u a o d  i n  t h o  t o x t .

S e r g o

B ittu r to a

Brrund^iioktc

F onteln e

Kal’.cveld

K r a a l(e l)

L.amgiolcte

((Khtrap

P an n otjioa

R an d jiovo id  

V eld .

VemeorBoa

V cru cersiok te

-  jlou n ta in a .

- Chryaocnma t c n u i f o i la.

-  Scab.

-  S p r in g a . "

-  N atu ra l pr.3 lu.rag0 'H lim eston e  surface rock.

-  Lo b r in g  s i^ ck  to g e th e r  in  a s n a i l  en c lo su re , 

u s u a l ly  of a to n e , from where they w i l l  not a tray 

and v.'here they are reason ab ly  sa fe  from predatory 

a n im a ls .

-  B otu lism .

-  Tho d e l ib e r a te  overgraz in g  of natural t a l l ­

g ra ss  p a stu re  to  make i t  more accep tab le  to  

sh eep .

-  C ir c u la r  or alm ost c ir c u la r  saucer-shaped de­

p r e s s !  Tis in  the ground, from a few yards to  a 

m ile or more a c r o ss . °n ly  Q fev'- fo e t  in  d- f th#

-  N atu ra l p a s tv j -g e  o f h i l l s ,

-  N atu ra l p a stu ra g e .

-  Tho p o ison ou s p la n t C-jigoria n fr ica n n .

_  L i v e s t o c k  p o iso n in g  caused  by G cigerio  ^ fr ioon a .



EXPERDZZHTAl PROCSDUiiE,

A, E xperim ental /j i im a ls *

E ighteen-m onths o ld  grade A frik aner s t e e r s  and twelve-month* 

o ld  P ers ia n  w eth ers were acqu ired  to  ev a lu a te  the d if f e r e n t  grazing  

exp er im en ts . Prom the o u ts e t  and whenever fr e sh  anim als were in ­

trod uced  a t  the b eg in n in g  of se a so n s , anim als wore a llo c a te d  a t ran­

dom to  the d i f f e r e n t  exp er im en ts . In the case  o f an animal dying 

on the e x p er im en ts , i t  was rep la ced  by another as s im ila r  in  l i v o -  

w o ig h t , age and typo as was p o s s ib le .  '.'ethers remained on the expe­

r im ents fo r  a p e r io d  o f two y e a r s ,  a f t e r  which they wore removed, 

s o ld  and r e p la c e d  by fr e s h  y e a r -o ld  w e th e r s . Except a t the termina­

t io n  o f the ex p er im en ts , s t e e r s  remained on the experim ents ^or three 

y e a r s , a f t e r  which they were s i  ughtorod .

Mich o i l s  (1952) i s  a g a in s t  the use o f o ld er  s t e e r s  in  exp er i­

m ents, because ho m ain ta in s th a t e v a lu a tio n  i s  not p o s s ib le  w ith  

t h is  c la s s  o f  s t - e r ,  in  t h a t ,  "from the y e a r l in g  s ta g e  onwards, the 

requirem ent fo r  h ig h ly  n u t r i t i o u s ,  p r o te in  r ic h  fodder p ro g ress iv e ly  

d e c lin e s  as the r a te  o f growth d im in ish e s ."  Concerning the f in ish in g  

of s to o r s  o f f  th e  v e ld , ho s t a t e s ,  " I f  the n a tu ra l grasslan d  as i t  

d r ie s  o f f ,  form s reason ab ly  good and n ot to o  lib rou o  sta n d in g  hay, 

some f a t t e n in g  can be c a r r ie d  o u t, though the p roportion  of animals 

brought to  prime c o n d itio n  fo r  s la u g h te r  i s  l ik e l y  t c  bo ..mall*

As w i l l  bo seen  from the experim ents to  be d e sc r ib e d , the ra te  of 

g r a z in g  com prised  an im portant fa c to r  in  tne attainm ent o- prime con

di t i  on *

The removal o f s te o r s  and sheep  from experim ents a t  tim es of 

food  s c a r c i t y  to  p reven t undue l o s s  o f  w eigh t or ou r ig h t  lo s s  by 

death p r esen ted  d i f f i c u l t i e s .  The method fo llo w e d  was to  romove 

s to c k  when they  dropped 20 per cen t below t h e ir  peak l iw w o ig  

any se a so n . 3 to ck  removal caused  the liv c w o lg h t  m aintained fo r  

th a t  p a r t ic u la r  season  to  bo low er , owing to  there b ein g  fewer



g ra z in g  d a y s , w h ile  the t o t a l  d ig e s t ib le  n u tr ie n ts  obtained frore 

m aintenance was a l s o  lo w er . In f a c t ,  lo s s e s  wore low er  

than what they  a c tu a l ly  would have be on, had tho stock  remained on 

tho e x p c n m o n ts . In s p i t e  of so .m in g ly  tim ely  rem oval, c f m  

deaths on the exp er im en ts , due to p overty  cou ld  not be e n t ir e ly  

avo id ed .

W eighing o f exp er im en ta l anim als conformed to  the reccxnmorda- 

t io n s  o f  tho  /ju o iican  J o in t  Committee of P astu re and Range Research 

Techniques (Anonymous, 1 9 5 2 ) , and c o n s is t e d  o f w eigh ing animals 

j u s t  a f t e r  d a y lig h t  on each w e i g h  d a y  a f t e r  a 24-hour period  of gra­

z in g  and w ater  s ta r v a t io n .  Whiteman e t  a l (1954) co n sid er  the 

w ith -h o ld in g  o f s to c k  from w ater  and g ra z in g  fo r  24 hours p rior  to  

w eigh in g  to  in c r e a s e  exp erim en ta l e f f i c i e n c y .  In th ese  experim ents, 

fo u r te e n -d a y  w eigh in g  in te r v a ls  in  the. case  o f s t e e r s  and 26-day in ­

t e r v a ls  in  tho c a se  o f  w e th e r s , wcro adopted .

S in g le  l iv o w o ig h t  reco rd in g s on s t e e r s  and group liv ew e ig h t  

reco rd in g s  on v,others wore c a r r ie d  out on a "Fairbanks" c a n t ile v e r  

w eig h b r id g e . ’..e ig h ts  were recorded to  the n e a r e st  f iv e  pounds.

Caro was e x o r c is e d  to  adhere to  f ix e d  tim es and methods o f stock  

c o l l e c t io n  in  the f i e l d ,  and in  w eigh in g  procedure. To f a c i l i t a t e  

id e n t i f i c a t io n  o f in d iv id u a ls  and tho p r o g r e ss iv e  record in g  o f l i v e — 

V e ig h t s ,  a l l  s lo u r s  wore c a r —tagged .

Lush o t  a l ( 1928 ) found throe—day c o n se c u tiv e  w eigh ing to  e l i ­

m inate 42 per  cen t of the e r ro r  c o n ta in ed  in  a one—day w eig h t.

P a tto rg o r  (1 9 4 7 ), w orking w ith  both range—grazed  and fo o d -1 ot bul­

lo c k s  and comparing tho average w eigh t o f th ree  c o n secu tiv e  days 

w ith  a s in g le  l iv o w o ig h t , co n sid ered  th a t th r e e —d ay  w eigh ts were not 

j u s t i f i e d  u n le s s  th e  v a r ia t io n  of g a in s  was s m a ll . R yr.iond (1 9 5 0  

found anim al production  adequate fo r  d e te c t in g  la rg e  d iffe r e n c e s  

when com paring p a s tu r e s .

L c C u llity  (1957 / supported  group 1 iv o -w e ig h t record in g  in  that 

"the e x tr a  p r e c is e n e s s  o f in d iv id u a l w e ig h ts  would not warrant the 

a d d it io n a l d iscom fort or work fo r  the s t a f f ."  Xoch e t  al (1958

p r e fe r r e d .. ./3 8



p r e fe r r ed  shrunk w eig h ts  to  f i l l  w e ig h ts , fo r  shrunk w eights were 

in f lu e n c e d  l e s s  hy f lu c t u a t io n s  in  f i l l  and wore consid ered  to  ho 

a more a ccu ra te  measure o f -weights and- g -\in s . Hcrvey ( 1958) held  

t h a t ,  "the h o st e v a lu a tio n  o f the range improvement measures i s  the 

amount o f hoof produced per acre ra th er  than the average weight 

gain  o f  the v a r io u s  s t e e r  lo ts * "

3 took management m easures in c lu d ed  imm unization aga in st "1am- 

s io k tc " , q u arter  e v i l ,  an th rax , b lue tongue and pulpy kidney; regu­

l a r  h on d d rcssin g  a g a in s t  e x te r n a l p a r a s it e s  was p r a c tise d ; phos- 

p h a tic  supp lem en tation  in  the form o f bonaoeal a t the ra te  of 23 

grommos phosphorous pent oxide per g toor  and 2*5 gramimes per wether 

was su p p lie d ;  _od l i b  a v a i l a b i l i t y  of s to c k  s a l t ;  dehorning of a l l  

s t e e r s ;  f r e s h  d rin k in g  w ater  d a ily ;  and a l l  sheep were regu lar ly  

drenched againr v .- l  p a r a s ite s *

The r e a c t . an im als in  d if f e r e n t  experim ents was measured

by moans o f  l iv o w e ig h t  ch a n g es , y i e l d  o f t o ta l  d ig e s t ib le  n u tr ien ts  

(T ,D .N *) ,  d oath s, area  o f the growth cu rv e , s l a u ^ t o r  d e t a i l s  and 

in  the c a se  of s t e e r s ,  r o tu m  p er morgen and ra te  o f in te r e s t  on 

c a p i t a l  in v ested *  Animal r e a c t io n  to  d if f e r e n t  graz in g  in t e n s i t i e s ,  

g ra z in g  system s and la r g o  t o  sm all s to c k  r a t io s  wore regarded as 

•'he most im portant c r i t e r i a  o f  the s u i t a b i l i t y  o f  +ho d if fe r e n t  ex­

p erim ents in  p ro v id in g  f o r  s to c k  a l l  the year  round,

( i )  L lvcw oight gain  in  sommeri  S tock  gained  w eight r a p id ly  a f te r  

the f i r s t  r a in s  in  sp r in g  or summer. '.'e igh ts reached a peak 

s i x  months l a t e r  a f t e r  which they  e ith e r  remained co n sta n t, 

or d e c lin e d  u n t i l  the onset o f the n>-xt ra in y  season when 

they  in c re a se d  onoo more*

( i i )  L ivcw oight l o s s  in  s p r in g ; A fter  anim als reached peak condi­

t io n  they l o s t  w e ig h t t o  a g r e a te r  or l e s s e r  degree u n t i l  the  

f i r s t  summer r a in s  occurred , a f t e r  which they p icked  up condi 

t io n  again*

( i i i )  L lvow oiqht gain  a t the end o f every soasont This c o n s t i t u t e d  

the n e t  gain  between the commencement and co n c lu sio n  of every



( i v )  L ive w eight m ain ta ined  per morgen; This vms c a lc u la te d  ac­

co rd in g  to  the form ula g iven  by Nevens (1 9 4 5 ), as fo llow s:  

Avorr.^o w eigh t ovor season  x  Length o f season in  days 

Number of morgon por s t e e r  or per sh eep .

(v )  Y ie ld  of T ota l D ig e s t ib le  N u tr ie n ts  ( l . P . l O : This was mea­

su red  by means o f l iv e w o ig h t  m aintenance, g a in s  and lo s s e s  in  

l iv e w c ig h t .

For c a t t l e :

M aintenance = L ivew oight m ain ta in ed  per morgen x

1000

Gains » T ota l sea so n a l g r in  per s t e e r  x 3 5 3

Number o f morgen per s t e e r  

L o sse s  ■ T ota l se a so n a l l o s s  per s t e e r  x  9.73

Number o f morgen per s t e e r .

For sh eep :

M aintenance = L ivow oight m ain ta ined  per morgen ^

100

Gains -  T ota l sea so n a l gain  per sheep x  ^ 3

Number of morgen per sheop  

L osses  = T ot" l se a so n a l l o s s  per sheep x  2*73

Number o f morgen per sheep

In Aanexurc 1 a d e t a i le d  e x p o s it io n  i s  g iven  o f  the sources of

the form ulae u sed  to  a r r iv e  a t  the y i e l d  o f t o t a l  d ig e s t ib le  nu­

t r i e n t s  obtained#

Arms by (1917) concedes to  the use o f l iv e w c ig h t  as a measure of 

th e  aggreg a te  e f f e c t  o f  a r a t io n , depending upon the ob ject in  v iew . 

" If  i t  bo one undertaken to  answer a commercial q u e s t io n , "-ho in ­

c r e a se  in  l iv e w e ig h t  du rin g  a c o n s id e r a b le  p er io d , i f  determ ined  

w ith  the n e c e ssa r y  p r e c a u tio n s , may be e n t ir e ly  adequate s a tie a 

sure o f the r e s u l t s  ob ta in ed ."  Hancock (1952) a ls o  supp01t s  the 

measurement o f  xho output of animal products in  order t :  comp-.-v va 

r io u s  k in d s o f p a stu r es  and p astu re  management sy stem s.

rmekamp (1 9 5 2 ) used  sta rch  u n it s  to  estim a te  y ie ld  o f p astu res ,

w h ile . . « / 4 0
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w h ile  Bckor e_t a l  (1955) p r e fe r  tho use o f s ta rch  eq u iva len ts ( q.E .)  

which ! : i l f o r d  ( i9 6 0 )  r e j e c t s  when a p p lied  to  su b tro p ica l g ra sses , in 

th a t S .E . i s  based on tem perate fe e d in g  sta n d a rd s. Be suggests in 

tho p la c e  th e r e o f  th a t the most s u i ta b le  c r i t e r i a  fo r  exp ressin g  the 

n u t r i t io n a l  v a lu e s  o f s u b tr o p ic a l g r a sse s  are d ig e s t ib le  crude pro­

t e i n ,  n itr o g e n  b a la n c e , dry mat to r  in tak e and dry m atter d ig e s t ib i­

l i t y ,  However I v in s ,  quoted  by C a stle  (1 9 5 5 ), ho ld s that evalua­

t in g  a p a stu re  in  term s of T .D .N. does not g iv e  a r e f le c t io n  of the 

va lu e o f  a p a s tu r e , but r a th er  of the production  of a p a r tic u la r  

h erd , on a p a r t ic u la r  p a stu re  under s p e c i f i c  management.

However, s in c e  such c lo s e ly  matched herds and f lo c k s  wore used  

and v o id  was s im i la r  when the experim ents to  be describ e*  were s ta r ­

te d , T .D .N . was u sed  as one of the c r i t e r i a  fo r  com parison.

B ias or and Hamraos (1956) sound a w arning in  the. j^or so, use of an i­

mal g a in s  as c r i t e r i a  o f p astu re  production  in  th a t "the ra te  of  

gain  p er an im al, when p a stu r ed , i s  much more in flu e n c e d  by w in ter  

gain  and c o n d it io n  of anim als when g ra z in g  s t a r t s  than by animal 

age ."  In the experim en ts to  be d e sc r ib e d , animal group w eights  

wore id e n t ic a l  or n e a r ly  s c ,  f o r  each experim ent a t the commonco- 

ncnt o f s e a s o n s , and w in te r  ga in  and c o n d itio n  o f anim als wore there­

fo re  d isreg a rd ed  as f a c t o r s  in tr o d u c in g  v a r ia t io n *

( v i ) C a lc u la tio n  of the area  below the grn,;th-curvo of experimen­

t a l  an im als: Bavengc (1961) su g g e ste d  the use o f the ru le

o f  Simpson fo r  c a lc u la t in g  the area below  tho growth-curve of 

each  an im al. This area i s  then u sed  as a s in g le  measure­

ment of the r e a c t io n  of the animal t o  a p a r t ic u la r  treatm ent. 

S e e in g  th a t  U v o w c ig h ts  wore taken a t  14-dny in te r v a ls  in  the 

e a se  of s t o .r s  ;nd  26-day in te r v a ls  in  the case of sheep , the 

requirem ent th a t read in gs sh ou ld  be eq u i—d is ta n t  i n  -ime, 

m et. In the c a se  o f s t e e r s ,  in d iv id u a l l i v e w e i g h t s  wore 

a v a i la b le ,  w h ile  in  the case  o f  sh eep , the mean l i v e  weight

o f groups wore u sed  fo r  area c a lc u la  io n .

( v i i )  31.au A  to r  p a r t ic u la r s : From 1950 onwards, the o ld e st  s t e e r

f r o m . . . / 41



from each oxporimunt v/aa raraovcd a t the end of each season, 

s la u g h te r e d , xrarin ca rca se  graded and weighed to the nearest 

pound. In a d d it io n  the wot h ide w eight was taken to  the 

n e a r e s t  pound* O ffa l was com pensated fo r  on a caroaao- 

w oigh t b a s i s .  P r ic e s  ob ta in ed  wore the c o n tr o lle d  f lo o r  

p r ic e s  fo r  each grade and no au ction  p r ic e s ,  which might 

have been in f lu e n c e d  by supply and demand, were used . For 

com parative p u rp o ses , the d i f f e r e n t  grades obtained  were cre­

d ite d  w ith  the fo llo w in g  p o in t s : -  

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

Grade I I I  — 3 and Grade IV -  1*

The f in a l  s la u g h te r in g  a t th e  term in ation  of the experi­

ments in  1957 com prised  a l l  the s t e e r s  from the d iffe r e n t  

ex p er im en ts , a lth ou gh  some of them had then been lo s s  

th roe y ea rs  in  the exp er im en ts .

In a r r iv in g  a t the n e t  retu rn  r e a l i s e d  f -  experiments 

in  which s t e e r s  wore grazed , the purchase p r ii o f an e i g i t -  

e.n -m onths o ld  s t e e r  was taken a t  B24 per head and l ic k s  and 

in o c u la t io n s  were e s tim a te d  to  have c o s t  R2 per s t e e r  per 

y e a r . N et p r o f i t  per morgen per year  was obtained  by sub­

t r a c t in g  s to c k  exp en d itu re  from the g ro ss  return r e a liz e d  by 

s t e e r s  during the p er io d  the experim ent was in  e x is te n c e ;  

t h i s  f ig u r e  was d iv id e d  by th e  area  of t-.j  experim ent, and 

m u lt ip l ie d  by th e  number o f  y ea rs  over which the experiment 

ran .

Rate o f in t e r e s t  on c a p i t a l  in v e s te d  v.as obta in ed  by di 

v id ir ig  the d if f e r e n c e  between g ro ss  return  and s to ck  expendi­

tu re  during the p e r io d  by t o t a l  c a p ita l  in vestm en t, and ox 

p r e s s in g  the answer as a p e r c en ta g e . Fcr comparative pur­

p oses  i t  i s  m a in ta in ed  th a t no v e ld  d e te r io r a t io n  "took plac  

and t h a t ,  as $  r e s u l t ,  lan d  c a p i t a l  remained in t a c t .



3 . G razing aystem ai

B xp orim m tai anim als wore grr.zod accord in g  to  sov .n  d iffe r en t

system s of g r a z in g . These are g iven  "below.

3Y3T3H I .

F our-densor.a l, Three-Camp, One-Herd 3ystom .

11 F ir s t  Year :« Second Year i t Third Year sj 
.--------------------------------:» ' ■■■ — —: i-----------------------------

Camp No. :tS p  *Su lAu :V?i i:S p  :3u  :Au :Wi :>Sp iSu tAu ;W1 

i .  ;;  o ! / / / ;  o ! / / / / / / / / / / / / / / / / !  o = ! / / / / / / / „
_________t i  i i »  » : i  ■ J ________ U.

1 i
2 .  i : / / / :  G * / / / / / / / ? »  G : / / /  

::  i ; ________ :» :
it t l

3 . /////////////' 0 ..///: 3 .///////.. 0 .///* = •////
2 _ 2*__ 5__ :______ :i  _ i. _ j 1 ___

3p = Spring} 3u = Summer! Au = Autumn! 'Vi = '.Tin to r ;  G = Graze 

in  camp and season  in d ic a te d !  / / /  = Hast cnmp in  season  in d ica ted .

SYSTEM I I .

T h ree-S ea so n a l, 3plit-3u,.im or, t lr e o -C a u p , One-Herd System.

s j  F ir s t  Y ear. :  tSec end Y ear, t  $ Third Year, tt  
s ;    * *---------------------------

Crjun Ho. is  Sp-s k fl- .7 f ic -:«  Sp-s Ms-: W in -:: Sp-s lis-tW in-: * 
s s  Lis : Au : t e r  ; :  Ms : Au s+cr s s Ms : Au : t e r  ij.

X / / / / / / / /  i 0 l i / / / / i  G i / / / / i !  G i / / /  / / / / / / / /
s : : : :  : » : 8 -L--------- ------LI

1 .

; !  o  i / / / / / / / / / / / / / / / / / / /  ' = ' = / / / / •  °  ' / / / / ; '
• ;   •_____ Li--------i------- 1------- U

: / / /  ; o I / / / / ! !  o ! / / / / / / / / / / / / / / / / / / / / =  0 ::3.
s :
I :

3p—Us = S p rin g  to  midsummer! Ms-Au = Midsummer and ..utumn!

G = Graze in  camp in  season  in d ic a te d !  I l l  - ca"T ir  3vi'a

i n d i c a t e d .



Throo-oor-aonal, SplitM Y intor, Throti-Canp, One-Rord Syjton.

t : F i r s t  Y .ar ■:» Second Yj?.r :: 1'hird Year ; t

Camp Ho. : : Sum-: Au-jW (2): : 3um-j Au-;V,r(2 ) :  iSuia-: Au-$’Y(2): i 
__________ : m o r .:W (l) ;d p . : i;m jr .t\7 (l) i3 p . : i

i .  / / / / / / / / / / / '  (■ I i / / / A  o : / / / /=  i 0 ! / / / / / / / / / / /
____________________________: : :  : r. : :  :

2 . t i
i t  Q  

s t

11////////////////////, G ,,////, 0 ,////,,
____________________________________________________ : ____________: :  :  i  t  i

3 . I!//// 
::

i t
0 : / / / / : ,  0 : / / / / / / / / / / / / / / / / / / / / ,  G , ,

_______________________i_ ____ :  :_________  i .  _  _ 'i_
Au-W(l) = Autumn -and e a r ly  w in te r ;  './(2)-3p  « Late w in ter  and 

sp r in g ; G ■ Graze in  camp and so as on in d ic a te d ;  / / / /  -  Rest 

camp in  season  in d ic a te d .

a Yd' 2L IV
K iis  i s  u n c o n tr o lle d  g r a z in g , whore thv whole area a v a il  able 

to  the s to c k  i s  used  c o n t in u o u s ly , w ith  no r e s t  comps or r e s t r ic ­

t io n s  to  th e ir  movement. S tock  have a c c e ss  to  <ho whole area a l l  

the tim e , and no c o n c e n tr a tio n  of s to c k  i s  over p r a c t is e d .

SYS'IBk V.
Two-Scas o n a l, Five-Camp, Iwo-Hcrd System .

s i P i: 
i : Yo

[■st : i secon d  : i  Third i t  Fourth i t  F ifth  11 
i r .  : Year. ? i Year. ::  Year. i Year. : i

i : Ms 
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:; Mw
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Ms i l ir r  t Ms : t Hw i Ms ;:  Mw t Ms j ; t Ms 11

11
] * 11G—A 
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G-B : : / / / / / / / / / :  sG-B s / / / / t t G - A  : / / / / / / / / / / *  G-A it

: i
3 . : i 0—B 

: :
/ / / / X G_A : / / / / / / / / / / t G-A 1 : / / / / ! G-B X / / / / / / / / / X

4 . mm 0-A X ////.G -B  X / / / / / / / / /X o - B  I////X G -A  i / / / / / l

5. :: / 11] / / / , / / j  i G—E \ / / / / ” a-t ! / / / / / / / / / / !  0 -4  '>',////>?-* ’ =

L*a to  I b v  » midsummer to  m idw inter; ! i t /  to  Its = M idwinter to mid­
summer; G—A =» Graze w ith  "A" herd in camp and so an on in d ica ted ;  

G—B a Graze w ith  "B" herd in  camp 'ind  season  in d ic a te d ;  / / / /  = 

Rust camp in  season  in d ic a te d .



F ivo-3oaa<nal, Fivc-Canp, Iwo-Hcrd dystca .
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In tho even t o f c^jnpi b e in g  unable to  support th e ir  stock  

during any scad on, anim als were turned back to the ccuaps f roD 

whence they  came. I f  thcao ctuapa a lc o  bee one .grazed out, nniaals  

v/ero ro#oved fro:, tho o x p er iu cn ts  when they  had dropped 20 per 

c e n t o f t h e ir  peak l i v e  w e ig h t . Animals wer_ returned to  th e ir  

canips as soon as gr z in g  be cane a v a ila b le  a ga in , u su a lly  a f te r  

r a in s .

C. V e g e ta tio n a l T echn iques.

Tho e f f e c t  of anim als upon v e g e ta t io n  was measured by means 

o f ve go t a t  ion  changes o ccu rr in g  under tho d if f e r e n t  experim ents# 

Two methods o f e s t im a t in g  s p e c ie s  frequency wore usod. The ear­

l i e r  ono used  was accord in g  to  a m o d ified  method of Raunkiaer as 

quoted by Murray (1 9 4 6 )#

A th r e v - f e o t  d iam eter m etal c i r c l e  was ropoatodly p laced  on 

tho ground and tho number o f  p la n ts  and th o ir  sp e c ie s  occurring  

w ith in  the c i r c l e ,  was l i s t e d .  The method sam ples the frequency  

o f tho v a r io u s  s p e c ie s  and n c i tho cover  a ffo rd ed  by the vegeta­

t io n .  This method ..-as usod up ■'0 1947 and fo r  r e -a n a ly s ia  in

1953 .

Quadrats wore lo c a te d  a* predeterm ined p o s i t io n s ,  with end 

queda*'’t s  50 yards from the s id e  f e n c e s , w h ile  middle quadrats were 

in  the c e n tr e  o f camps. he ex a ct p o s it io n s  of quadrats were 

narked w ith  a s ta k e  d riven  i r t o ,  and alm ost f lu s h  w ith  tho ground, 

thereby ren d er in g  th» quad rats permanent. These quadrats wore 

r o -a n a ly se d  in  March 1953 a t  the c o n c lu s io n  of the f i r s t  s e t  of  

ex p er im en ts .

F ig .  I  shows the predeterm ined p o s i t io n s  a t which quad.' .ts



p o s it io n s  o f guadrnts in  ro lr .t lo n  to  the s id e  fen ce s  of conns.
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7.110 aocond uuthod , used  fro u  1950 onwards, iv  s ia i lr .r  to  that 

d o sc r ih td  hy Von Broenbeon (195% ), oxcopt fo r  tho f a c t  th a t the 

ce n tr e  chain  only was u se d , and reco rd in g  s i t e s  were between $0 and 

100 yards away fro n  tho s id e  fe n c e s .  The cen tre  chain was s itu a ted  

botwoon two poinanont raarkc-rg, one alw ays up a g a in s t  a shrub and a 

ta g  was p la ced  on the n e a r e s t  fen ce  to  f a c i l i t a t e  r e lo c a t io n  o f  tho 

s i t e .

Tho method o f r e c o r d in g  tho s p e c ie s  p resen t was as fo llo w s:

F ive  m etal r in g s  o f two f - o t  d iam eter wore p laced  in  f ix e d  p o s itio n s  

a lo n g  the con tro  chain* Each r in g  was d iv id ed  in to  four quadrants 

by moans o f a m etal c r o ss  which was p la ced  on the ring* -ho spe­

c i e s  o ccu rr in g  in  each r in g  wore l i s t e d  to g e th e r  w ith  tho number of 

quadrants in  which they  o ccu rred . T his gave a frequency number 

of 0 -4  fo r  oack r in g , a t o t a l  o f  0 -20  fo r  each ch a in , or on aggre­

gate  o f  O-oO fo r  each camp* throe ch a in s  b e in g  p laced  in  6Vor„ c~np 

F ig . I I  shows the predeterm ined p o s i t io n s  a t  which ch ain s of

quadrats were p la c e d .

FIG. I I *

P o s it io n s  o f ch a in s in  r e la t io n  to  +hc s id e  fe n c e s  of camps.
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Rog-.rding the e s tim a te s  o f p lant freq u en cy , throe aspects  

must he hom o in  mind. F i r s t l y ,  the counts were only undcrtrken 

in  th e  t h i .d  season  a f t e r  commencing the oxporic^n s .  I h is  moans 

th a t  c o n s id e r a b le  v e g e ta t io n  changes co u ld  have taken p lace before  

the i n i t i a l  e s t im a te s  were made. In th e  second p la c e , tho methods 

of survey  a id  n ot in c lu d o  an estim a te  o f  shrub frequency. The 

shrubs which are m entioned In the p la n t frequency ta b le s  were is o la ­

ted  s e e d lin g s  and are no r e f l e c t io n  o f the number of shrubs in v o l­

v ed . In a d d it io n , e s t im a te s  o f d oIgorla  frequency wore not under­

taken a n n u a lly . A fterw ards i t  tr a n sp ir e d  th a t i t  i s  a n e c e ss ity  

because o f vviue v a r ia t io n  in  p o p u la tio n s  *rom year to year.

T his f lu c t u a t io n  in v a lid a t e s  co n c lu s io n s  drawn from i n i t i a l  and ter ­

m inal counts only#

In order to  in v e s t ig a te  animal p r e fe r e n c e s , v e ld  u t i l i z a t io n  

d uring  d i f f e r e n t  season s :Jid p la n t / s o i l  in te r r e la t io n s h ip s  on tho 

v e ld  under th e  c o n d it io n s  imposed by tho d if f e r e n t  egepejiuents, c r i ­

t i c a l  o b se r v a tio n s  of th e se  phenomena were me do in  summer, autumn 

and sp r in g  each y e a r . To accom plish  t h i s ,  a l l  camps were traversed  

on f o o t  a lo n g  the d ia g o n a ls , fo llo w in g  a l" orn ate  d iagon a ls in  sue  

c s s s w e  y e a r s .  A ll o b se r v a tio n s  wore recorded  on f i e l d  sh e e ts  and 

l a t e r  in d exed .

D. d o l l  sampling and a n a l y s i s :

S o il  sam ples wore c o l l e c t e d  f r e e  a l l  g ra z in g  experim ents 

t h e ir  c o n c lu s io n . Ten s i t e s  per experim ent were sy s te m a tic a lly  

ch o sen . At each s i t e  a s p a d e - ^ lock sam ple, two in ch es th ic k ,  

the 0 -3  in c h , 3-6  inch and 6 -12  inch h o r izo n s  was cu t a f te r  lo a v es  

and l i t t e r  wore removed from tho su r fa ce  o f the s o i l .

The ten  su b -sa cp lc c  ob ta in ed  from each horizon  woiv 

pod to g e th e r . A fter  thorough m ixing o f the s o i l  V  was nalvod nd  

quartov-od, and a com posite sam ple, w e ig h in g  approxim ately t -o  pounds 

was obi in od  fo r  m echanical and chem ical a n a ly se s ,  

then  p assed  through a 2 m .u. s c r e e n , e x c ep t foj. organic

w h ic h # .. A®



which cn.se i t  was p assed  through a 0 ,5  m,m. sorocn and crushed.

A ll  chonic-nl and mechanic: 1 a n a ly ses  were done "by h r. D.F.II, 

Claasaen of the Chem istry s e c t io n  a t the Glen A gr icu ltu ra l C ollege. 

I n te r n a t io n a lly  accep ted  methods o f a n a ly s is  v/erc used ,

E. S t a t i s t i c a l  a n a ly s is  o f the d a ta .

The in d ex  o f d isp c r io n  , ( j f2 ) was u sed  fo r  the s t a t i s t i c a l  

a n a ly s is  o f s p e c ie s  freq u en cy  e s t im a te s  accord ing  to  the method 

d e sc r ib e d  by Von Broembaen (I 9 5 l)»  I t  was assumed that a corre­

l a t io n  e x is t e d  betwoun the o b serv a tio n s  c f  the four quadrants of 

each m etal r in g .  Comparisons were made only between seasons w ith­

in  the same experim ent and not between d i f f e r e n t  experim ents. For 

the purpose o f the a n a ly s is  the p resen ce  or absence of sp e c ie s  in  

quadrats was ugod . For experim ents w ith  one camp, 6C quadrats, 

fo r  th ose  w ith  taroo cam ps. 180 quadrats and fo r  those with xivo  

camps, 300 quadrats v/erc a v a i la b le .  S in ce  frequency recorded only 

p resen ce and absence o f  s p e c ie s  in  q u a d ra ts , the e stim a tes  ware not 

a d d i t iv e .

For the m od ified  method o f Rnun^Jfcr, as quoted by a.urray 

( I 946 ) ,  no s t a t i s t i c a l  t o s t  of s ig n if ic a n c e  was p o s s ib le  because 

d e t a i l s  o f the number of p la n ts  counted  per quadrat in  1947 were 

l o s t ,  on ly the aggregate  number o f  p la n ts  p resen t in  a l l  quadra.s 

per experim ent b ein g  a v a i la b le .  Ihoro i s  no wry in  which the rc 

p o n t a b i l i t y  o f tho data co u ld  be a n a ly sed . o in ce  the actu-..l n^m-or 

of p la n ts  was recorded  in  tho Raunkr.ior method, the count o f d if fe ­

r e n t  s p e c ie s  wore a d d i t iv e .

For s t a t i s t i c a l  a n a ly s is  o f l iv c w e ig h t  data , "he area of the

grow th-curve was c a lc u la te d  accord in g  tc  "he ru le  of Simpson,

g iv en  by Havenga (1961 ) .  '..'hen +ho growth—curve r^as of

p a ired  anim als or tv /) p a ir e d  groups of an im als wore co...p^red

torn ino  w hether the area  o f the one animal or group of u.-

s lg n l f l e a n t l y  g r e a te r  than th a t o f  tho o th er  animal or group of

an im als over tho whole p e r io d , the U -+oat o f  lla^r-W hitncy, a*

g i v e n . . • 49



given  by S io g c l  (1 9 5 6 ), wrs u sed .

Then throe or more growth-curvo arena v/ero couparod to  deter­

mine which wore the g r e a te r  over the whole p er io d , -he H -te st  of 

K r u a k a l l - 'n l l ia ,  as g iven  by S ie g e l  (1 9 5 6 ), w:.a f i r s t  done to deter­

mine w hether th e  areas wore drawn from the s me u n iv ersu r . Sub­

se q u e n t ly , the U -tc a t  of llann-VThitnoy was a p p lied  on e ith e r  one 

p a ir  Af  a n im a ls , or on two groups of p a ired  an im a ls, depending upon 

what wr in  the exp er im en ts ,

o b a b ll ity  c o n su lto d  wore xablo A -  page 247, Table 

C  -  i  b le  K -  pages 247 t o  277 In "NonparametrlC S ta tia

t i c s " ,  oy S , S ie g e l  (1956)



THE EFFECT OF STOCKING RATE AiTD RQ̂ ATIOK.M

GR A Z n ro  o i;  i^ f  p r o d u c t i o n .

Current farm ing p r a c t ic e  on the Uhaap p la tea u  i s  to  allow  

c a t t l e  to  breed  w ith ou t r e s t r ic t io n  and w ith  l i ' t i e  regard to  the 

s to c k in g  r a te  and to  s e l l  o f f  c a t t l e  in  some quasi-m arketable  

c o n d it io n , H iring  every  w in te r  and sp r in g  cows are l o s t  from po­

v e r ty ,  and in  a d d it io n  la r g e  numbers d ie  during droughts. Some far­

mers r e s o r t  to  buying up s t e e r s  a t  the commencement of the r a in s , l e t  

them grow out during summer and a u tu m n a n d  s e l l  them in  w inter and 

s p r in g . Very l i t t l e  supplem entary fe e d  i s  g iven  excep t to  la c ta t in g  

cows u sed  in  d a ir y -r a n c h in g . The void  i s  grazed con tin u ou sly  and

s to c k  i s  put in  every  camp a t the d ic t a t e s  o f the fa n n e r 's  fancy or

as animal m easures may r e q u ir e .

Even on farms planned accord in g  t o  the S o i l  Conservation Act 

(Anonymous, 1 9 4 6 ), a l a i s e z - f a i r  p o lic y  p r e v a i l s .  In terms of the 

Act farm ers arc h elp ed  f in a n c i a l ly  in  the c o n str u c tio n  of s o i l  con­

se r v a t io n  fe a tu r e s  such as w a te r in g  p o in ts  and f e n c e s , In return  

th ey  are bound by law  n o t to  exceed  c e r ta in  numbers in  s to c k in g  and 

to  graze camps in  a p r o sc r ib e d  r o ta t io n . In p r a c t ic e  l i t t l e  a tten ­

t io n  i s  p a id  to  th ese  p r e s c r ip t io n s .

Because o f the w h o le sa le  r e tr o  pression  o f the v e ld , the poor 

c o n d it io n  of c a t t l e  and a h igh  r a te  of death l o s s  duo to  p overty , 

two s e r i e s  o f exp er im en ts, em ploying s t e e r s  as y e a r -lo n g  grazers  

o f v e ld ,  were c a r r ie d  cu t tc compare:-

A. Two g r a z in g  i n t e n s i t i e s  u s in g  g r a z in g  system  I I I ,  and

B. Two g ra z in g  system s a t  a s to c k in g  ra te  o f e ig h t  morgen per 

a t  j .:r .

T h eir  purpose was t o  determ ine how the v e ld  oould  bo managed 

s o  th a t c a t t l e  wouia d e r iv e  maximum b e n e f it  commensurate w ith  v e ld  

c o n se r v a tio n  and improvement.



CHAPTER I I I .

THE EFFECT OF STuCKli-TG RATE AITD RO'iATIORAl 

GRATira OK BEEP PRODUCTION.

Current farm ing p r a c t ic e  on the Ghaap p la teau  i s  to allow  

c a t t l e  to  "breed w ith ou t r e s t r ic t io n  and w ith  l i t t l e  regard to  the 

s to c k in g  r a te  and to  s o i l  o f f  c a t t l e  in  some quasx-m arketahle 

c o n d it io n . During every  w in ter  and sp r in g  cows are l o s t  from po­

v e r ty ,  and in  a d d it io n  la r g e  numbers d ie  during droughts. dome far­

mers r e s o r t  to  "buying up s t e e r s  a t the commencement o f the r a in s , l e t  

them grow out during summer and autumn, and s e l l  them in  w in ter e.id 

s p r in g . Very l i t t l e  supplem entary fe e d  i s  g iven  excep t to  la o ta t in g  

cows u sed  in  d a iry —ran ch in g . The v o id  i s  grazed con tin u ou sly  and 

s to c k  i s  put in  every  camp at the d ic t a t e s  o f the fa n n e r 's  iancy or 

as animal m easures may r e q u ir e .

Even on farms planned a ccord in g  to  the 3 o i l  Conservation Act 

(Anonymous, 1 9 4 6 ) ,  a l a l s e e - f a l r  p o l ic y  p r e v a i l s .  In terms of the 

Act farm ers arc h e lp ed  f in a n c ia l ly  in  the c o n str u c tio n  of s o i l  con­

s e r v a t io n  fe a tu r e s  such as w a ter in g  p o in ts  and fe n c e s . In return 

they are "bound "by law n o t to  exceed  c e r ta in  numbers in  s to ck in g  and 

to  graze camps in  a p r e sc r ib e d  r o ta t io n .  In p r a c t ic e  l i 1 -̂o ctten  

t io n  i s  p a id  to  th ese  p r e s c r ip t io n s .

Because o f  the w h o le sa le  r e tr o g r e s s io n  o f the v e ld , the poor 

c o n d it io n  o f c a t t l e  and a high  r a te  of death lo s s  duo to  poverty , 

two s e r i e s  o f exp er im en ts , em ploying Steers as y e a r -lo n g  gr:-.zera 

o f v e ld ,  were c a r r ie d  cu t to  com pare;-

A. Two g r a z in g  i n t e n s i t i e s  u s in g  g ra z in g  system  I I I ,  and

B. Two g r a z in g  system s at a s to c k in g  ra te  c i e ig h t  morgen per

s t e e r .

T h eir  purpose was t o  determ ine how the v e ld  cou ld  be managed 

s o  th a t  c a t t l e  would d e r iv e  maximum b e n e f it  commensurate w ith  v e ld  

c o n se rv a tio n  and improvement.



A, GRAZE! G I::\E:3ITIE3.

Under "both r a to s  o f g raz in g  tho experim ents T.ere carried  out 

on lim e and d o lo n ite v e ld  accord in g  to  g ra z in g  system  I I I .  'Ihey

were i n i t i a t e d  in  Juno 1948 and d isco n tin u ed  in  Ju ly  1957. ':ablo 

V III g iv e s  d e t a i l s  of tho four exp erim en ts.

TABLE V III .

GRAZING DTTEU2ITY V.’ITH CATTLE OH VELD.

Experiment No. P a r t ic u la r s .

10 L Lim eveld: 3 s te e r s  to  36 morgen.

11 L t 3 s te e r e  to  18 morgen.

10  D D olom iteveld : 3 s te e r s  to  36 morgen.

11 D I 3 s te e r s  to  18 morgen.

V eld and s t e e r  in te r a c t io n  was measured “fay means of

(1 )  Frequency e s t im a te s  o f  p la n t s »

(2 )  F ie ld  o b se r v a tio n s ,

(3 )  S o i l  a n a ly s is ,

( 4 ) L ivcw eigh t ch an ges, deaths and departure from system s,

( 5 ) L iv cw eig h t-cu rv e  a r e a ,

( 6 ) S la u g h ter  d e t a i l s ,  and

( 7 ) G eig e r ia  p o iso n in g .

( 1 ) PLANT FREQUENCY ESTIMATES;

In T ab les IX and X the change in  s p e c ie s  frequency between 

1951 and 1957 i s  g iven  fo r  lim e v e ld  and d o lo m itev e ld  r e s p e c t i v e l y .

i ABLE I X . . . / 5 2



TABLE IX.
PLANT RE3P0II3S 10 T/'U GRAEI'G IKTgloITISo ^ITH

CATTLE Or LIKE VELD AT KOOpmSPONTEBT.

CLII-iAX 3 P 5 C IE 3 ;

Thei^u.g t r i and.ro  .......... ................
Chrysopo^cn montanus . . . . . .  . . . .
F in ^ erh u th ia  a fr ic a n a  ........................
Cym'bopogor. p ln r in o d la  ................... ..
D ig ita r ia  erianthr. .............................
Bpcrobolus f im b r ia tu s  ........................
E ustachys p a sp a lo id e s  . . . . . . . . . . .
A riatid .a  v ^ s t i t a  . . . . . . . . . . . . . . . .

Frequency per l8 0  quadrats
E xpt. 10 L(l2m) : Ezpt. 11 L(6b)

m i m i m i 1957

27 38 6 8
19 20 15 6*
18 6“ 11 ’ 2*
16 24 18 22

5 5 16
3 0 3 0
2 0 1 0
0 0 1 1

3ERAL SPECIES:

Era.gro a t is  lehm anniana . . . . . . . . . .  91 136
Tragus k o e le r io id o s  . . . . . . . . . . . . .  21 0

90
6

150

PIONEER SPECIES:

Oî jTĉ l̂PLi £a£onse . . . . . . . . . . . . . . .
Snncapofi'on brrchyatachyua . . . . . . .
A r is t id a  cu rv '.ta . . . . . . . . . . . . . . . .
Lra£us rocoraosua . . . . . . . . . . . . . . . .

20 42** 33 79;
19 45 20 36
16 18, 9 5,

9 2* 18 5

WEEDS:

G eiguria  a fr ic a n a   .......... ..
Chrysocoma t e n u if o l ia  . . . . . . . . . . .
Tribulua t e r r e s t r i s   ............ ..

KATR:JID SPECIES:

Ast^r mu r ic a tu s  . . . . .  
Eonechc i livarica tu m  
I n d ig o f-r a  patens . . .

39
14

0

‘13
2
2

31
21
0

11 38” 15 11
0 8” 9 15
0 6” 3 3

OTHER SPECIES:

W oody..........
Herbaceous

*#*#»##»**####*######
##*#*########»#«#»###

9
32

8
81*

2
19

Woody s p e c ie s  com prise the genera A aytcnua, l a r c h  or anthus and 

A sparagus.
Herbaceous s p e c ie s  com prise the genera D lc p h a r is , Pharnaceuc, 
V a la ir id a , Eormannia, Euphorbia, B r .r ler ia , H ib isc u s , Com^clir.^, 

S ericorom a, O za lis  and S+achyu.
(a )  = Surveys acco rd in g  to  ihe method by Von Broembsen (.1951/* 

* = S ig n i f ic a n t  d if fe r e n c e  a t  F = 0 .0 5 .

let S ig n if ic a n t  d if fe r e n c e  a t P = 0 .0 1 .

TABLE X ...A '3



TAHL5 X.
PLATi R56P0H3E TO TOO ORAZE'G IK'iSI.dlTIEo WITH 

CATTLE Oil DOLOniTEVSLD A\ KOOF^ANjroUTEIS.

Frequency per 180 Quadrats ^
E xp t. 10 D(l2m) : Expt, 11 P(6m)

CLIiiiJC SPECIES: 1251 1251 1221 1251

D ig ita r ia  e r ia n th a  ........................ ..
Hetcropogon co n to r tu s  . . . . . . . . . .
Sporotiolus fim 'briatus .................
Cymbopogon p lu r in o d is  ......................
Chrysopogon nontanus . . . . . . . . . . .
Thenoda tr ia n d r a  . .  . . . . . . . .  . . .

i i
7
3
3
3
2

12
11

1
3
0
1

7
5
4

i i
2

3
2
3
3

18
7

SERAI SPECIES:

E r a g r o s tis  lohmanniana ................. 107
4
2
0
2

159**
4
5 

11
0

127
0
1
0
0

144 -

14“
0

PIONEER SPECIES:

Oropotium capense ................. ..
A r is t id a  cu rva ta  . . . . . . . . . . . . . . .
Enneapogon brachystaohyus .............

51
35
34
32

0

83”
11

22”
2

77
7

24
30

0

138”
9

1

WEEDS:

Chrysocoma t e n u i f o l ia  . . . . . . . . . .
G cigor ia  a fr ic a n a  . . . . . . . . . . . . . .
T ribu lus t o r r e s t r i s  .................

18
2
1

10
5
0

2
1
1

%=
2

KARROID SPECIES:

A ster  rauricatus ....................................
2
1 5«19

1
1

0
5

OTHER SPECIES:

Herbaceous .......................................... .. 10
5
j 1 0 3 *

Wrn-tv s p e c ie s  com nrise tho genera Asparagus . Rhus, H aytenus, Tarcho-

nanthus and E u clea .
Herbaceous s p e c ie s  com prise tho  

f r id a ,  O x a lis , H ypoxis, Cyperus,

, Wala-

Amaranthus . P en tz ia  and Hermannia.

xse = S ig n if ic a n t  d if fe r e n c e  a t  P * 0.01 
( s )  = Surveys accord in g  to  a method by Von Broembsen (1951) •

B e ca u se .. . /5 4
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Because o f l a t e  commencement o f i n i t i a l  p lant counts and in ­

adequacy of the method, only la r g e  changes in  the sp e c ie s  frequency 

w i l l  he co n s id er e d .

Theme da tr ia n d ra  and Cymhopogon p lu r in o d ia  are conspicuous as 

the s p e c ie s  which were h o s t  a b le  to  to le r a  a g raz in g  by c a t t le  under 

both i n t e n s i t i e s  and on both v e ld  ty p e s . In a d d itio n  Cbrysopogop 

montanus  and P ig it a r ia  e r ia n th a  t o le r a te d  l ig h t  grazin g  on lim e. 

Sporobolus f im b r ia tu s , Chrysopogon montanus, D ig ita r ia  erian tha and 

Seteropogon c o n to rtu s  appeared to  be e q u a lly  to le r a n t  to  both l ig h t  

and se v e r e  g r a z in g  on d o lo m itev e ld . F ingerhuth ia  africar.a  on both 

s e v e r e ly  and l i g h t l y  grazed  lim e v e ld  was in to le r a n t  to  c a t t le  grazing.

The frequency of Cinysocoma t c n u l f o l ia  d e c lin e d  excep t in  the 

case  o f  s e v e r e ly  grazed d o lo m ite . Because oi high season al var ia ­

t io n ,  no in fe r e n c e s  from the p la n t counts c f  G e ig c n a  a fr io a n a , fo r  

the two season s in  which p la n t  counts were made, are j u s t i f i e d .

(2 )  FIELD CBoBRVATToHS:

S te e r s  p r e fe r r ed  E rr.g ro s t i s  lehm anniana, F ingerhu th ia  atricana  

and Thomeda t r i m  dr .and d iscr im in a te d  a g a in s t  Cyrabop ogon plurinodia  

and He toropegon co n to rtu s  under l i g h t  g r a z in g . Fran midsummer on­

wards as the g r a sse s  reached m a tu r ity , s t e e r s  p re ferred  grass leaves  

tc  s te m s. Under severe  g r a z in g  n e ith e r  p ro tra c ted  p referen ces nor 

con tin u ed  d isc r im in a tio n s  took  p la c e  and a l l  herbage was taken w ith  

a la c r i t y .  The annual A r is t id a  enrvata  was w e ll  grazed in  e a r ly  sum­

mer but then avoided  u n t i l  seedheads were again ea g er ly  sought a f te r  

in  w in te r .

From m idw inter u n t i l  th e  occurrence of r a in s , when s te e r s  took 

to  g r a s s ,  they l ig h t l y  browsed on sh rubs, p r e fe r r in g  I archonanthus 

m inor. Under sev ere  g r a z in g , shrubs were h e a v ily  browsed through 

the y e a r  and even larch  on an thus camphcratus v a r . 1 1 v.kunt.nsi_3 (whic 

shod i t s  le a v e s  during d ro u g h t), Rhus c i i i a t a  and ..rcw ia can£ were 

ta k er . These s p e c ie s  wero norm ally avoided  under .tigh t grp.~ing.

In  sp r in g , E r a g r o stis  lei.monr-iana was the l i r s v  t<" oprou ., 

lowed by Chrysopogon m ontm us, Cymbopogcn ; Turin h d s , s-.rabo and

o t h e r . . .



other g r a s s e s .  Cyubopogon p lu r in o d ls  anr1 IIeteropog-?n eor.tortua 

ware grazed  in  sp r in g  only under sev ere  g ra z in g . G rass, e ith e r  green 

matured or dry, was always a v a ila b le  in  one or other l ig h t ly  grazed 

camp. In s e v e r e ly  grazed camps g r a sse s  were cropped short long  

b efore  the on set o f the f i r s t  summer r a in s .

Under l i g h t  g r a z in g , g r a sse s  were v igorou s and formed a c o n ti­

nuous s ta n d  w ith  bare areas co n fin ed  to  exposed  rock . Undor severe  

g ra z in g  g r a sse s  on l in e  v/oro la r g e ly  rep la ced  by annuals and rude- 

r a l s ,  mid t u f t  g r a sse s  were co n fin ed  to  cracks and c r e v ic e s  in  the 

rock . T u fts  were recu ced  to  a few s h o o t s ,  and bushes beccoc stunted  

s h r u b le t s ,  th ree  to  f  our f o o t  in  h e ig h t ,w ith  only t h c i .  trunk bran­

ches rem ain ing.

Under l i g h t  g r a z in g , shrubs c o n s t itu te d  a con tin u ou s, wt 11-  

l o a f  ed upper s to r e y . U t i l i z a t io n  was o f such an order th a t stems 

of g r a sse s  and some lo a v e s  and tw igs o f  shrubs remained uneaten at 

tim es o f  camp changes and a t  the onset o f summer rains^

(3 )  SOIL ANALYSIS:

In T ab les XI and XII p a r t ic u la r s  are g iver  of p h y sica l and che­

m ical a n a ly ses  o f s o i l s  o b ta in ed  from lim e and doloruitovold respec­

t i v e l y ,  a f t e r  b e in g  s u b je c te d  to  the d i f f e r e n t  r a te s  o f grazing fo r  

a p er io d  o f n ine y e a r s .



( a)
UECMNICAL AND CHEl.JC.a OF LJ VliLD JOILJ IMI^R

r/./o g a z in g  iNTarsiTiES \iTH pattlb ;.t ^uupivuiJSPouTEn.

i Experiment 10 L ( l2 n ) ’ siJxpcriaent 11 L(6m)

Soi l  h or izon  ( in c h e s )  : 0 -3  ' 3 -6__ * % "12 ; 8 u'~j__ V _ 1 &-12
—  - : : : »: :

H : 6 .8 3  : 6 .8 4  : 7 .38  :t 7 ,50  : 7 .06  ; 6.65
, : : :s : »

R e sista n c e  a t 60 F.

M echanical a n a ly s is (%)$

Sand (•> ,02mm).

S i l t  ( .0 2  -  .002  mm).

Clay ( <  .002  mm) •

CaCC3 ($ )

p w ) u )  

c (i6)
N f t )

C : N r a t i o .

'Y a ter -so lu b le  s a l t s ( ‘^^ f r ) ;

1500 3 1370 s
l

1300

t
I

1
1

8 2 .2 9  =84 ,83  384 ,79
l t
: 7 .4 5  $ 6 .7 8 5 .56

slO .26 8 .3 9 9 .65

3 0 .0 0 0 .0 0 0 .0 0
1
3.0021 .0009 .0003
t
s 1 .0 8 0 .8 1 0 .5 1
l
: 0 ,1 2 0 .0 9 3 0 07
t
3 9 ,2 :1 9 .3 .1 ,7 .6 ,1

.0003 j : . 0 0 C '  3 . 0 0 1 0  , , 0 0 0 /
:: s *
: s  1,22 : 0.93 : 0.62
s :  s  3

Na. ..0008 3.0009  
: 2

.0008

K. : .0 0 0 8  3.0003 .0002

Ca. •.0033 :.0031 .0041

Mg. 1.0001 3.0002
2 S

.0010

HC03 1.0085 t,(x 90
3 3

.0142

C l. «,0035 3.-028 .002,

( z )  - IjS C itr ic  a c id  s o lu t io n .

(n ) *» S o i l  3 Water s* 1 : 2.

(a )  = Analysoti by D.F.M. C laasson .

: 1
: i

l lm o v c ld  s o i l  under l i g h t  6ra.-i.nc b eo a .e s  »oro a l h r a i n e ,  the

under b o t h  i n t e n s i t i e s .  -  w-v.0 - c 

under se v e r e  grazing-.
0 trr- _ .A '7



U S C H m C A L  A i;p CHEr:iC/vL /j l ^ y s ^ s ^3 J OF D0L0?‘ITB V 5L? So i l s

1VU GRAZrJG IKTE.oli 15.. V/I'i; CATS’LL Ax KUCFI^ISFOHTEIH.

S o i l  h orizon  ( in c h e s ) : 0—3 : 3—6
i.a.frrv
6-12

• • j. xi.

: :  0-3 3-6
JAom;

6-12

PE
t
i 7 .51 7 .58 7 .7 3

:
:: 7 .55 7.70 7.6?

R e s ista n c e  a t 60°F. s 1000 800 900 ::  1220 1200 950

M echanical a n a ly s is  (%): 1 ::

Sand {'*'.02 mm). .*78 .21 79 .61 68 .28
1 *
: 582.25 8O.95 60.00

S i l t  ( .0 2  -  .002  mm). -.1 2 .1 0 1 0 .6 9 22.71 ::  9 .37 10.78 7.56

Clay ( <  .002  mm). : 9 .6 9 9 .7 0 9 .01 : 8 .38 8 .27 12.44

CaC03 ( # ) . s O.46 0 .49 9 .5 0 :: O.46 1-75 0.55

r  ( * ) ( = ) . 1.0046 .0050 .0075 :: .0 0 3 4 .0030 .0024

c ( # ) . : 1 ,1 4 1.-22 1 .2 6 :: 0 .71 0.74 0.66

N ( * ) . 1 0 ,1 1 0 ,1 1 0 .1 1 i t  0 .0 9 0 .09 0.08

C$11 r a t i o . l l  0 .2 :1 11.1 *. 1 1 1 ,5 :1 :  8 .1 :1 9-0:1 7 .9 :1

W a ter-so lu b le  s a l t s  ^ n I i s

Na.
l
:.0 0 1 2 .0011 ,0008

::
5 s«0008 .0009 .0010

K. : .0 0 1 4 ,0011 .0009
* 2
: ,0010 .0003 .0002

Ca.
t
; .0055 .0 0 5 9 : .3056

0 e
: ; .0 0 4 6
t 8
::  , 0 0 0 7

.0042 .0052

Mg.
•
: .0 : 0 8 .0001 ,9012 .0007 .0008

ECOj.

C l.

1 .0135

1 .0 0 3 5

, 0:64

.0035

,0165

,0030

2 2
:" .0x59  
:;
: .0035

.0185
1

.0027

.0154

.0032

(z )  = Y/o C i t r ic  a c i i  s o lu t io n *

(n ) = S o i l  : Water :s 1 : 2-.

(a )  = u jia lyacs "by D^F.1,. Cl ansa on«

With in c r e a s in g  d epth , tho s i l t  f r a c t io n  of d o j.^ .itc  s o i l  under 

l i g h t  g ra z in g  in c r e a s e s ,  w h ile  tho c la y  fr a c t io n  d ecro a ses , +ho 

phosphorus s ta tu s  in c r e a s e s ,  the en rh on -n itrogen  r a t io  r id en s and 

the sodium co n ten t d e c r e a se s . ' hoso ten d en c ies  ar - re/cr^od  

s o i l s  under se v e r e  g r a z in g . Both tho phosphorus and carbon s ta tu s  

of d o lom ite  s o i l  under l i g h t  g ra z in g  tend to  be h i gnu r than thnt 

under se v er e  g ra z in g .



50.

( 4 ) LI Vr?." EIGHTS:

In Tr.'bles X III and XIV the- avorcge l iv e w e ig h t  gains and lo s s e s ,  

l lv o w o ig h t  m ain ta in ed  and t r t n l  d ig e s t ib le  n u tr ie n ts  obtained are 

given  fo r  s t e e r s  g ra z in g  lim e and d o lo tn iteveld  a t two stock in g  in ­

t e n s i t i e s .

t
*

:;.BLE X I I I - - A ' '*



TABLE X III*

GAINS Al̂ D LOSSES FSB STEER^ i LIVETEIOHT i!ADETAINED AND T.D.II. OBTAINEJ nr 

POUNDS PER LIORGSU UNDER TWO BATES OF GRAZING ON LII1EVSLD.

Seasons.
t Total 
iRr.infall(m .m .

: axp
iSummer

)i Gain 
:

Ce -LU
Soring

L oss.

1j  [ .le i

Net
Gain

m ,/s te e r ; .
Liveweight
maintained 
per morgen

T.D.N.: 
per s 

morgen»

Summon Spring  
Gain iL oss.

:

Net
Gain.

Livewei gh t» T. D.N • t
maintained: pert 1 
per morgentaorgont

1948/49 151 i 258 101 167 28805 386 t
1

185 : 155 30(P> 43787
:

540 «

1949/50 : 588 i 471 163. 310 37715 535 « 396 i 189 207 59400 829 :

1950/51 470 1 225 24 201 21216 304 i 192 « 53 139

66(=)

- l b (r t

39H7 538 :

1951/52

1952/53

s 288 

: 418

» 289

1 348

18?

133

102

215

24111

22582

322 : 

331 «

173 : 107 
1

I 64 : 180

37196

33768

480 t 

402 «

1953/54 378 1 418 88 330 23499 373 : 323 : 95 228 30008 491 «

1954/55 459
s
s 264 151 113 24516 325 : 172 : 132 40 39481 268 : 

•

1955/56 I 563
S
: 341 81 260 24904 368 1 268 : 45 223 45743 662 :

1956/57 427 : 335 83 252 26082 379 : 222 s 88 
;

134 49457 658 : 
:

Ke an/season i 419
i
1 329 112 217 - «

:
233 i 116 117 -

t

l
Monn/aorgen/a0as on. : 27 9 18 25937 369 t 39 $ 19 20 41995 541 «

(n) -  Weights rre the moan of throe s te e r s .

(p) .  S teers removed from 26/10/49 to  IC /l/jO .a s  a r e su lt  of short­
age of grazing .

(a) « One s te e r  died from poverty. Stoors removed from the experi­
ment due to  herbage shortage.

(r ) -  Stoors removed from experiment from 30/12/52 to 10/2/53 duo to
herbage shortage.

( t )  -  Two s te a r s  died from poverty, ______________________
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'i'AELE XIV

OiJUS M J LOoSES PER 3VEI!R^n  ̂ : LIVEY/EIGTTT M A TN TAUT ED AMD T .J.N . OgT-'JUB.l  ̂ IH

POUNDS PER UORGBIT UNDER TTrp RATER OF GRAZING DOLOMITEVELD*

Somsars.
Total 

R a in f a l l ( a .a ,)

1948/49 : 151 « 217 : 139 * 78 27040

1949/50 : 583 : 469 : 141 1 323 35435

1950/51 : 470 i 293 : 82 l 211 20571

1951/52 * 288 : 22? : 133 1 94 25384

1952/53 : 418 1 376 : 101 * 275 25163

1953/54 ' 378 : 419 : 111 1 308 24782

1954/55 459 s 243 : 147 t 96 2384"

1955/56 563 ? 321 : 36 1 235 24752

1956/57 : 
2

427 : 311 i 
: :

82
t

229 25661

2
Mean/sonson. * 419

: 1 
: 320 : 108 212 —

Uonn/morgen/a«nson. : 27 i 9 16 25962

(n) -  ’".'eights are tho mean of thro o s te e r s >

E ^ t .  10 D (12  a^rteer) RT .̂t. 11 P j j  P./atOLT^.
Sumac r 
Gain.

Spring: Mot sLivoweight 
Loaa. : Gain m aintained  

3_______: par anynr.

T.D.N.: 1 
per ::

morgen:«

343

513

474

328

388

303

312

370

367

386

:: 
11 
: s 
t : 
:: 
11 
: 1 
11 
t s 
11

::
::
::
: 1

JLL 
1 1 
t :
11 
11

Summer 
Gain.

Spring: Me - m lfeseigh t 
L oss, r Gain maintained 

: tDer Donren

T.D.K.i 
per » 

morgen:

152 142 v » ; 43428
:

523 «

4+2 204 208 59700 835 1

216 82 134 22002 551 $

189 222 -3 3 (tsl 43577
t

509 1

260 173 87 42322 570 t

383 203 180 434,9 632 :

195 19/ -2 4H 84 498 :

306 90 218^ 37249 568 :

266 131 135 42616 605 t
1

265 161 104 -

44 27 17 41724 588 :

(p) -  Stoovs removed from 26/IC /4 9  to  IO/1/ 5G due to herbage short—
C-gU.

( t )  -  Ono s te e r  died from poverty.

(e) -  Stoors r amoved from 10 / l /5 2  to  1 2 / '^ ^  - due to n ?  h reago being
l e f t  to  graze. _____
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P er io d  on 
Jb cp oriagn ^ : -  r r r ,

:— L L ^ ..q ^
-L 1 2 -_ L

■  1  

--------------------------------------------- . - _ 5 . - ' _  : ,  'w r m ,

O 2 :       L T :_*V .UJL j

8 V l  ’ ■"' : .’2402 .oos'i’o ,  ,  r .  d
• - 4 3  to  1 4 .8 .5 1  >2-37 . » « 5 , « 1 8  ^ l e L p l :  .OO^IO „ >  n  ,  

T  t e  1 - 7 -52 ^ i = , m a  W , * a . M l’ . d o l i c  3 > u  ,

, r ;  , e  1 5 ,7 *M  ; z -”  ^ 2? w ; 2 . 5 8 ; , > « ,

• -51 * •  1 3 -7 .5 4 = 3 . 9 =65970:E.?6 ,•51804 . 5 . 4 8 , 1 0  =,>  «  » 

7 .7 .5 3  to  . 2 . 7 .5 5  = 177 =57964=3.25 =58623i o . 66 : . 245:

* ° 10 ’ '5 £ : 245 ! 57757=E.3'= =47503 ='4 . 47 .'<.001 ' jo  9 >  11 g 

1 4 .7 .5 4  to  6 .7 .5 7  = 410 =64793: 419 I ' ^ . c r ^ z e  3 , 1 1 0

7.55 to  6 . 7 .5 7  s 520 = 34960 50.3 =29245:2.861 . 03.,'  3 . 3 .

U .7 .5 8  t .  8 . 7 .5 7  604 0 6 9 1 4 :  625 : l 8823 = 3 . t 7 4 . 001:10 ,  <  11 g

• ' V Z*'Z # ", y/'J 0



S te e r s  graz in g  e i t h e r  l in e  or daL onitevold  a t the rate  of one 

s t e e r  to  tw elve norgen had a s ig n i f ic a n t ly  b igger  livew eight- curve 

than s t e e r s  g ra z in g  a t the ra te  o f s i r  morgen per b e a s t. This ap­

p l ie d  in  the case  o f  seven out of ten s t e e r s .  In one p a ir  of steers  

the r e v er se  h e ld  good, w h ile  in  the case o f two other pa irs no s ig n i­

f ic a n c e  cou ld  be e s ta b l is h e d .

(6 )  SLAUGHTERIH Gd >

S la u g h ter  p a r t ic u la r s ,  c a p ita l  in vestm en t, p r o f i t  and rate of 

in t e r e s t  earned are g iven  in  Table XVII fo r  the two grazing in ten si­

t i e s  on lim e and d o lom itevo ld  r e s p e c t iv e ly .

TABLE -------  .
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I ABLE XVII.

SIAUOHTER PAETICLIARB^'^ IJiB PDJ/JICIVil R E T U R N S O F( z)

UNDER A.'O iL'.TSL OF GRAZC<G AT KOoPfL'Ji AFOKIFTW.

Lim eveld.
l Expt.IO L : 5 x p t , l l  Li
: 1 2 c /s te e ]

Farm l iv e w c ig h t  in  l b .

Warm c arc as e -v.tg ig h t  in  l b .  

D ressin g  p e r cen ta g e .

Grade.

Wet h id e —.veight in  lb .

C ap ita l in v estm en t.

Land a t  R12 per morgen

S te e r s  a t  R24 each .

Replacem ent s t e e r s  a t R24 ea*

L icks and in o c u la t io n s .

Total c a p i t a l  in v estm en t.

Grog .e tu r n  fr^rn 10 s t e e r s  s 
ever 9 y e a r s .  :

I
L ess s to c k  e x p en d itu re . :

1178 

639

54

Prime

73

R432

R240

5 54

6m /stee r :

E xcess of g r o ss  return  over  
sto c k  e x p en d itu re .

Area o f e x p t s .  in  morgen.

P r o f i t  per morgen per y e a r .

Rate of i n t e r e s t  per annum.

R726

R530.57

___

926 

460 

50 

I I  

53 

216

240

R 7 2 ^ )

, . 5 4  .

582

396 .32:
t

366 ,

R336.97

36
t

R 1 .0 4 :  
:

5 .16 /i:

1
1

3 0 .32 :

18 !
:

18c :
1

0 .5 S f:

.  Dolomitevdld. 

.gxpt.lO D;Exnt.n

12m /steer:6m /steaT

1178 

634 

54

Prime

72 

432

240

. , J >4

726

635.03

___

342.03  

36 

R 1 .06

5.23%

937 

50

II  

53

216 

240 

48 (k)

. . .

558 

309 .’i

^ 4 2 ___

47.43

18

29c

0.94%

(n)

(z )

( t )

(k)

P a r t ic u la r s  are the n^nn c f  ten  s t e e r s  fo r  every exp er im en t.

F in a n c ia l p a r t ic u la r s  arc the t o t a l  f 01 every e x p er im en t.

Three s t e e r s  d ied  as a r e s u lt  of povert; and had to  be re­
p la c e d .

Two s t e e r s  d ied  as a r e s u l t  of poverty  and had to  be re—



On a per s t e e r  b a s i s ,  s t e e r s  from l ig h t l y  grazed ve ld  dressed  

and graded b e t te r  and y ie ld e d  h e a v ier  ca rca ses  and h ides than steers  

from s e v e r e ly  grazed v e ld .  C onsequently , l ig h t  grazing resu lted  in 

fou r  tim es as much p r o f i t  or. d e lo m itev e ld  and s ix  tim es as much pro­

f i t  cn iim e v o ld  when compared to severe  g ra z in g .

The meagre p r o f i t s  ob ta in ed  fr r a  sev ere  grazin g  le d  to extremely

poor r a te s  o f in t e r e s t .

( 7 ) GEIGERIA-POISONIN G;

During the course of n in e  years no "verm eersiekte" nor any 

d eaths as a r- i u l t  o f G e ig e r ia -p o iso n in g  occurred in  any of the expe­

r im en ts . T herefore t h is  c r i t e r io n  f a l l s  away as a means of judging

th ese  g r a z in g  r a t e s .

DISCUSSION:

The ev id en ce th c t  b o ta n ic a l chan see  did n e t  d i f f e r  appreciably 

under th e  two r a te s  o f g r a t in g , a f te r  n in e  y e a r s , docs not en tire ly  

agree w ith  r e s u l t ,  ob ta in ed  by Card, Fuellem an, Van Boren and 

lo.de (1943) in  I l l i n o i s ,  M a y  (1956) in  Southern Rhodesia, and »ith  

f in d in g s  in  B yto in g  (Anonyuous,195l ) -  -'-ll ih eee  ir .v o stig a .v r s  fomd 

th a t  sev ere  g r a t in g  le d  to  on in crea se  o f both weeds and annual, tad 

to  a d ecrea se  in  p eren n ia l s p e c ie s .  In the c a s j  - se v er e ly  gr 

d olom ite  th e  frequency o f c lln a n  g r a sse s  remained constan t w hile  

th a t  o f  p io n e e r  and s e r a i  s p e c ie s  a c tu a lly  in crea sed  under severe gras-

in g  cn both l in o  and d o lc c i t c v c ld .

A* an ex p la n a tio n  fo r  t h i s  anomaly I t  i s  su ggested  th a t part of

the c r a z in g  p ressu re  under sev ere  graz in g  was dr.-wr o ff  

source o f herbage in a d v e r te n t ly  om itted  from the co u n ts , namely diTuWv 

The h e a v ily  browsed c o n d itio n  o f shrubs in  the case  o f severe  grazing  

compared w ith  th a t of shrubs under l i g h t  s to c k in g  re. ve ^

The d e c lin e  in  frequency of clim ax s p e c ie s  on se v er e ly  grazed 

Iim evo ld  and the g r e a te r  abundance of s e r a i ,  k arro id  and h er .ace  

s p e c ie s  in  e l l  experim ents su g g e st  a rearrangem ent of the component, 

o f  th e  sward towards what nay bo c a l le d  " b io t i c  sub-clima%

ro t t l e »«»/66



c a t - i e  g r „ l n g .  chang. in h a b ita t  ccourm d. Cnnn* ( 1924) „

o f  the o p in itn  th at u n d e, a r id  c o n d it io n .,  "the r e la tio n e

between the p la n t ,  and the h a b ita t  ra th er  than between the p la n t, '

th c u e e lv o e .” In other w ords, he regard , i n t e r - p e e l e ,  n m p e tlt im

in  a r id  zones o f l e s s  im portance than the in d iv id u a l p la n t ' ,  s t iu g f l ,

fo r  s u r v iv a l .  P h i l l i p ,  (1931 ) a l s o  o r p r e sso , h im se lf  very rtrm giy

on the c lo s e  r e la t io n s h ip  e x is t in g  between p la n ts  and aninnls, in

f a c t ,  he reg a rd , them as " in te r -r e la te d , c o -a c t in g  c o n s titu e n t, of 

r j i  in tagrr .tod  c rxurAunity. "

The v e ld  cn which those experim ents were la id  out was auch 

c lo s e r  to  the clim ax in  the case  of lim e than in  the case of dolo­

m ite . On dolom ite v o id  the s ta tu s  quo was m aintained from 1951 to 

1957, hut not so  in  the case  of s e v e r e ly  grazed l in e v o ld  where the 

developm ent was d ec id ed ly  towards a h ir t ic  su b -clim ax . Given the 

n e c e ssa r y  tim e, v e ld  under l i g h t  graz in g  would in  a l l  probability  

end up in  much the same c o n d itio n  as th at under sevcro grazing.

Although v o id  e n c lo su r e s  e x is t e d  a lo n g sid e  and throughout the 

du ration  of th ose  exp er im en ts, no p lan t counts wore undertaken and 

a v a lu a b le  c o n tr o l fo r  the g r a z in g  experim ents was l o s t .  In th is  

con n ection  Hanson (1952) em phasizes th a t in  the event of areas under 

two i n t e n s i t i e s  o f treatm ent b e in g  compared, an a d d it io n a l chock 

a g a in s t  a n a tu ra l area i s  d e s ir a b le ,

uhe d i f f i c u l t y  ex p er ien ced  in  c o n tr o l l in g  Cyr.bopogon p lu n  odis 

on lim e and HeteropoKon con to r tu s  on dolom ite was in  largo measure 

caused  by them being  grazed  as a l a s t  r e so r t  on ly . Consequently 

they la r g e ly  grew unchecked

iho d e c lin e  in  frequency o f F in gerh u th ia  a fr ica n a  under both in ­

t e n s i t i e s  on lim e and of Chrysopot, ~iontanus and Di.-rito.ria eriantha  

on s e v e r e ly  grazed  lim e i s  due to  those g r a sse s  b e in g  h igh ly  pre­

fe r r e d  by c a t t l e .  1'heir  s u s c e p t i b i l i t y  to  severe  grazing makes 

those s p e c ie s  s e n s i t iv e  in d ic a to r s  of v e ld  co n d itio n  in that an abun­

dance o f them would su g g e st  c o n d itio n s  approaching the clim ax. Con­

v e r s e ly  , caou ld  they occui in fr e q u e n tly  or be e n t ir e ly  absent, i t  

would in d ic a te  n s ta g e  low in  the s u c c e s s io n .



I t  i s  an a u sp ic io u s  c - in c id e n c e  th at E r r fro stia  lehuanni.-^n and 

t r  inn dr a , both p a r t ic u la r ly  so u ^ it  a f t e r  by c a t t l e ,  should 

r J so  prove t -  be most tn lu ra n t to  g r a z in g . In a d d itio n , i t  i s  for_ 

tunate th a t  sunuer annuals and p io n eers  p e r s is te d  and oven increased 

fo r  they provided  abundant herbage ju s t  a f te r  the f i r s t  ra in s.

T his ca sed  the g ra z in g  p ressu re  on f r e s h ly  sprouted and therefore  

h ig h ly  v u ln e r a b le  p eren n ia l t u f t  g r a s s e s . Those ephecerals do not 

e n te r  in to  com p etition  w ith  p e r e n n ia ls  fo r  m -istu re and in addition, 

Hui :phroy (1959) ah w ed  th a t  su u ie r  annuals were more e f f i c i e n t  in 

t h e ir  w n ter-u se  than p e r e n n ia ls . He a ls o  found that perennials 

u sed  l i t t l e  w ater u n t i l  l a t e  summer when they  came in to  CTnpetitJ.cn 

w ith  shru os ;uid h a l f —shru b s. T hese, in  tu rn , used water most heavi­

l y  in  la to - s u m o r  and again  in  sp r in g .

The ap p rec ia b le  deer .se in  Chrysocooa to n u ifo l ia  m  lime as 

a g a in s t  a s ig n i f ic a n t  in c r e a se  in  the case  of se v e r e ly  grazed dolo­

m ite and an in s ig n i f ic a n t  d ecrease  nn l i g h t l y  grazed dolomite nay be 

duo, in  p a r t , t c  s o i l  development in  the case  of lim e , prevention of 

s o i l  developm ent in  the ca se  c f  s e v e r e ly  grazed dolom ite and retar­

d ation  o f s o i l  developm ent in  the case  o f dolom ite being ligh tly  

grazed .

The lim e s o i l s  from th ese  experim ents w o r e  found to  contain n 

nuoh 1 ever percen tage o f s i l t  than c la y ,  w h ile  the rovorso was true 

in  the c a se  o f d o lo c iite v e ld . In tu rn , s o i l  from se v e r e ly  grazed 

d o lo m ite , as a g a in s t  s->il from l i g h t l y  grazed do lom ite, contained ap­

p r e c ia b ly  more sand c o n ten t but much l e s s  s i l t  and l e s s  c la y . I" 

England, H erring (1958) found th a t c a t t l e ,  by e x c e s s iv e ly  treading  

ch a lk  g r a ss la n d , "may break the su r fa ce  of v e g e ta t io n , expose the 

s o i l  .and re ta rd  th e  ra te  of s o i l  developm ent by keeping i t  in a re la ­

t iv e l y  ju v e n ile  s t a t e . " "Vith regard to  brush encroachment and graz­

in g  i n t e n s i t y ,  H arris (1958) found th a t y ie ld s  o f sagebrush increased  

.as a r e s u l t  o f in c re a se d  a t -e k in g  r a te s .  In the B ig Horn Mountains 

of Wyoming (Anonymous, 1 9 5 7 c ) , the crown areas of s.agobrush were 

found to  have in c re a se d  under a l l  g ra z in g  trea tm en ts. The increase



wns found to  bo nlu^at tw ice  r.a luuch under heavy grazing as under 

l i g h t  grazing# l a i s  r ca eu b lcs  the r o su lta  obtained on severely  

grazed d o lo m ite .

I t  i s  to  be dep lored  th t  annual counts of Goigerir. aGricona 

v/ere n o t undertaken. At th e  ti...o the la rg e  annual v a r ia tio n  in 

i t s  frequency cou ld  n-'t bo fo r e s e e n . duch counts would no doubt 

have thrown nuch l i ^ i t  ^n : he r e a c t io n  of th is  sp e c ie s  to  conditions 

in  the b io t i c  s u b -c li iia x  under c a t t l e  graz in g .

The iuethods of b o ta n ica l a n a ly s is  used did not include the

shrubs and i t  i s  th e re fo r e  im p ossib le  to  judge the e f f e c t  of the and-
‘

n a ls  on th e se  p la n t s .  However, shrubs provided herbage in la te  win­

te r  and sp r in g  in th e  case  o f l ig h t  graz in g  and a l l  the year round in 

the ca se  of sev ere  g ra z in g . K a ils ,  Hale and Lnox (1957), working 

w ith  c a t t l e  in  b u rn t-over  ranges in  G eorgia, found a s im ila r  resu lt 

in  th a t g r a sse s  c o n tr ib u te d  the bulk of c a t t l e  fe e d  throughout vhe 

y e a r , w h ile  the c o n tr ib u tio n  of browse p la n ts  v a r ie d , reaching as 

much as 31 and 13 per cen t in  December and A p ril r e sp e c t iv e ly  but 

c o n t r i ’sa tin  ■ l i t t l e  during June and September.

•Th th e r  the red u ction  o f shrubs to  dwarf sh r u b le ts  was another 

sto p  n ea rer  to  t h . i r  ev en tu a l d e s tr u c t io n  or w hether they would sur­

v iv e  in  th e ir  s tu n te d  growth form i s  open to  co n jec tu r e . Of the 

w i ld - o l iv e  ( 01 ;a r .f- lo a n a ) A c-cks (1939) b e l ie v e s  " it  i s  almost im­

p o s s ib le  to  k i l l  th ose  p la n ts  bp graz in g; anybody who has travelled  

about th e  Capo P la tea u  must have soon the stran ge l i t t l e  dwarfed 

o liv e s  a lon g  roads ind on c oiumonn.ges where they defy even the 

In th ese  exp er im en ts, shrubs proved most accep tab le  to  and th*

s ta y  of s t e e r s  under sovere  g ra z in g .

On the o th er  hand, the only shrub in  the l i g h t l y  g?..^cd exp 

rimer.ts ev er  to  be browsed a t  a l l  was archm an - UP miilaS’ 

maj1' e v e n tu a lly  lo a d  to  t h is  sp --c ies b e in g  k i l l e d  o u .. A coc" (

c o n fir m ed -th is  b y  s t a t in g ,  "while v a lu a b le  fodder shrubs l ik e  __r£.12r 
nanthus minor are s u f fe r in g  the u su al f a te  o f u se fu l p la n ts  being 

k i l l e d  o u t."

A f-A to r  which no.v have had a pronounced e f f e c t  cn stock  produo



tin n  v/r.3 the c l'y u r e  c f  the stum er-grazed, caup during •’utunn, winter 

and s p r in g , although abundant browse -,as p resen t in  such cuaps.

T his u t -s u r e  i s  co n sid ered  to have been d e le te r io u s  to stock , espe­

c i a l l y  in  the case  of s t e e r s  under severe  graz in g . Iheae steers  in­

v a r ia b ly  had to  f a l l  back on shrubs to  s a t i s f y  th e ir  hunger and the 

a v a i la b i l i t y  of an a d d it io n a l two scrgon of shrubs per s te e r  in  

th ese  months m ight have enab led  s te e r s  under severe  grazing to hive
%

been overw intered  w ith  l e s s  l o s s  in  l iv c w e ig h t . I t  n igh t a lso  have 

h e lp ed  c o n sid era b ly  in  e a s in g  the w eight o f grazing  pressure ^rou the 

a lread y  ah ort-crcp p ed  g r a s s e s .  On the other hand, the long rests  

camps r e c e iv e d  once in  throe y ea rs  were probably of great value to 

shrubs in  en a b lin g  thou 1 rega in  v igou r a f te r  two years of severe 

brow sing.

The f e e  - th at under sev ere  g ra z in g , a l l  grass sp ec ie s  •.:oro 

e q u a lly  w e l l  grazed by the tim e s te e r s  were s h i f t e d  fr -u  one oteap to 

an o th er , i s  corrob orated  by the f in d in g s  of - ribo (195^y found 

th a t  anim als in  great need  r e a d ily  consumed not only unpalatable a»  

to  r ia l  but eve:, p la n ts  co m p le te ly  in d ig e s t ib le  and oven poisonous to 

thou . I t  i s  a ls o  in  accordance w ith  the r e s u lt s  of Hurd and tlcyd  

( 1958) who, in  am in v e s t ig a t io n  of the r e la t iv e  preference of speeiea 

on suxmcr c a t t l e  ranges in  Wyoming, found th a t , by in te n s ify in g  graz­

in g  p r e ssu r e , g r e a te r  u t i l i z a t i o n  of the p re ferred  sp ec io s  to-k  place;

but no change in  p r e fe r e n c e .

The eager g raz in g  o f A r i^ tid a  ourvata scodheads appears to be

c o r r e la te d  w ith  i t s  f e e d in g  v a lu e . In t h is  r e sp e c t , H anrici (1923), 

in  an in v e s t ig a t io n  of the phosphorus c -n te n t  of Bechucnaland 

found w hole p la n ts  of A r is t id a  and rague during seed in g  to  contain  

th ree  tim es as much phosphorus as whole p l-n ts  of other g r a sse s .

I t  appears con tr  d ie ta r y  th a t n e ith e r  simmer g a in s , spring  

l o s s e s ,  n o t g a in s , amount of l iv c w e ig h t  n a in t  .ined  n *  ̂ 86

t i b l e  n u t r ie n t s ,  under both  sev ere  and l i g h t  g raz in g  oi e ith e r  li^ a  

or d o lr u ite v e u d , were r e la te d  to  t o ta l  annual r a in f a l l .  nvid  ̂

w orking under Arizona c o n d it io n s  a t  the Santa Rita. S x p e r i - e n Ra°  g

fo u n d ., ./TO



f “Und prod u ction  of herbage to  bo h ijflily  v rir.blo and c lo s e ly  r e la -

pertod  to  r i n f '.11. He f^und herbage production  to  be, "840 pounds

acre in  a favou rab le  year as a g a in st  26 pounds per cere in  a bad 

y e a r ."

I t  i s  h ig h ly  inprobable th a t such a la rg e  v a r ia t io n  in  the 

prod u ction  of herbage between bad and good y e a r s , 0.3 instanced  by 

R eid (1 9 5 7 ), occurred in  th o se  experim en ts. Even i f  the grasses 

grow poorer in  bad y e a r s , shrubs wero always a v a ila b le  to  supplenent 

the g r a s s e s , oven during the w orst se a so n s . Acocks (1929) considers 

th ose  fod d er tr e e s  and bushes a p r ic e le s s  a s s e t ,  in hat they are 

p r a c t ic a l ly  d rou gh t-p roo f.

On the o th er  hand, i t  i s  p o s s ib le  th t i t  was not so  much the 

t o ta l  an^unt o f r a in f a l l  which in flu e n c e d  s to c k  production as the 

amount o f  e f f e c t iv e  ra in  and i t s  d is tr ib u t io n  over the growing season.

The r e s u l t s  ob ta in ed  by liuirhoad and M cNeil (19^6) in  douth Australia  

len d  support to  t h is  v iew . th ese  w orkers found the time of f ir s t  

ra in s  and t h e ir  subsequent d is tr ib u t io n  to  have had a d ir ec t  bearing 

on the t o t a l  v .e igh t and ga in  during the y e a r .

t  B eing  grazed  on a h ig h er  plan^ of n u tr it io n  enabled s te e r s  cn 

l i g h t l y  g r a z 'd  v e ld , in  comparison w ith  s t e e r s  on se v e r e ly  grazed 

v Id , to  put on more and to  lo s e  l o s s  w eight and to  end o ff  seasons 

in  b e t to r  c o n d it io n . Hariian (1 9 5 2 ), a t  I l l i n o i s ,  found such a close  

r e la t io n s h ip  botv/ccn s to c k in g  ra te  and animal gain th at be propounded 

a m athem atical form ula Tor com puting g r in s  per ere from gain per head 1

and s to c k in g  r a te .  F ischkr.ocht, H arris m d "odward (1953) a lso  

a r r iv ed  a t a c l o s v. r e la t io n s h ip  between in te n s i ty  of s to ck in g  and ^
. . . w

average d a ily  gain  on c r e s te d  w h oatgrass. demple and Hein (194k) 

a t  B c l t s v i l l e ,  and B e e t le , Johnsor., Lang, M«ay and Smith ( l9 6 l )  in  

n o r th -c e n tr a l Wyoming, a ls o  found th a t heavy grazin g  reduced gains per 

s t e e r  but in c re a se d  ga in s per a c r e , w h ile  f o ? l ig h t  grazin g  tr.ey found 

the r e v e r se  to  a p p ly . H u r itt  (1951) i s  o f the opinion tha , although

subnorm 1 liv e w o ig h ta  and lo s s e s  cannot be e n t ir e ly  avoided whan 

drought p r e v a i l s , o b serv a tio n s n do on the experim ental range in die c. to ^



th n t , through c o n s e r v it iv e  s to c k in g , w eight lo s s e s  can he uininized.

The s lo w er  gain  in w eigh t of s t e e r s  on h e a v ily  grazed veld  in  

comparison w ith  th a t of s t e e r s  on l i g h t l y  grazed v e ld , at the coa- 

raenconent o f the ra in y  season  when l i g h t  showers arc frequ en t, might 

he a sc r ib e d  to  more v ig o io u s  grass t u f t s  and lon ger  lea v es  being pro­

duced f a s t e r  in  the case o f l i g h t  graz in g  trea tm en ts. J a n tti  and 

Kramer (1956) o f fe r  the same e x p la n a tio n . Ykoy showed that in ta c t , 

tr a n sp ir in g  p la n ts  absorbed w t e r  a g a in st  a s o i l  m oisture tension of 

15 at..osp horos and nope, in  c o n tr a s t  w ith  1 -2  atmospheres in  d efo lia ­

ted  p la n t s .

The h ig h er  l iv e w e ig h t  m aintenance and appreciab ly  more to ta l d i­

g e s t ib le  n u tr ie n ts  obta in ed  from the s i x  morgen grazing  ra tes  is  due 

to  s t e e r s  g r a z in g  in d is c r im in a te ly  and browsing a l l  p lan ts more se­

v e r e ly .  C on verse ly , s tc o r s  from the tw elve morgen sto ck in g  in ten si­

t i e s  grazed  and browsed the p la n ts  more s e le c t i v e ly  and l e s s  severely

S te e r s  g r a z in g  matured herbage w ith  a h igh er  f ib r e  content under 

l i g h t  s to c k in g  m ight have boon r e sp o n s ib le  fo r  the 1 ewer livowoigfat 

increm ent p er  morgen. In t h is  con n ection  Patton and Giesekor (1942) 

found th a t  h ig h e r  l ig n in  c o n ten t of c r e s te d  w heatgrass le d  to  lewer 

d a ily  g a in s .  The 1 aver summer g r in s per morgen from l ig h t  grazing 

m ight a ls o  have been due to  s t e e r s  r ach ing  th e ir  c e i l in g  a b i l i ty  in  

per s t e e r  g a in s and su g g e s ts  a h e a v ier  grazin g  ra te  at th is  time of 

the y e a r .

The tendency fo r  ca rca se s  coming from l ig h t  grazin g  to  grade 

b e t te r  than th o se  turned out by se v er e  graz in g  i s  confirm ed by Kin­

c a id , Hunt and L itto n  (1958) a t  V ir g in ia . They found carcase grade 

tended to  improve as pasturage per s t e e r  in c re a se d . The higher p r i­

c e s  r e a l iz e d  by ca rca ses  o f s t c  rs under l ig h t  graz in g  in  f a c t  were 

a d ir o c t  r e s u l t  of b e t te r  grad in g . In t h is  connection  Black nd 

Savage (1946) s t a t e ,  in  te r  a l i a ,"one f a l la c y  of heavy grazing has 

been c o n s is t e n t ly  d e n r n s tr 1 tad  in  the g r e a t ly  reduced gains per head 

and low er market v a lu e  o f the c a t t l e  produced."

Per c a r c a s e , l ig h t  s to c k in g  r e s u lte d  in  more b ee f being  p- educed-

C o n v erse ly .. . /7 2



C T .vorso ly , severe  g ra z in g  produced jo r e  b eef per morgen, though of 

a poorer q u a l i t y .  3ho enhanced .-eight of b eef reduced per aergen

d id  n ot compensate fo r  the poorer grad ing and a long w ith outright 

l o s s e s  by d eath , le d  to  a p r o f i t  red u ction  of 86 .and 77 cent 

per morgen r e s p e c t iv e ly  fo r  l in e  and d o loca iteveld . ihe increase in 

the p r o f i t  p er nor gen from l i g h t  s to c k in g  ia  r e f le c te d  in the h ig ier  

r a te  o f i n t e r e s t  on c a p i t a l  in v e s te d . This amounts to  l ig n t  grazing 

ex ceed in g  se v er e  g r a z in g  in  r a te  of in t e r e s t  by more than four per 

cen t per annum.

The f iv e  s te e r s  which were l o s t  from severe  grazing arc in a 

la r g o  measure r e sp o n s ib le  fo r  the poor p r o f it  and low rate  of in te ­

r e s t .  In the event o f the c o s t  of replacem ent s te e r s  being ignored, 

the p r o f i t  in c r e a se s  to  60 c e n t  per morgen and the ra te  of in terest  

r i s e s  to  more than two per c e n t per annum.

The absence o f Q e ig e r ia -p o iso n in g , in  s p i t e  of large  numbers of 

G olgeria  a fr lc a n a  b e in g  p r e sen t at t im e s , len d s  support to  the view 

th a t  i t  i s  n o t so  much the t o t a l  p op u la tion  of th is  poisonous plant 

which i s  th e  cause o f " v o m c e r s ie k te " , but ra th er  the proportion of 

t h i s  p lan t in  r e la t io n  to  o th er  in g e s te d  herbage. '.hroughout the 

experim en ta l p eriod  th ere  must have been a high proportion of non- 

t o x ic  herbage .v a i la b le ,  and thus no anim als d ie d .

The main co n c lu sio n  a r r iv e d  at fro:.; t h is  in v e s t ig a t io n  i s  that 

f ix e d  s to c k in g  r a te s  are not j u s t i f i e d  in  c a ses  where summer weight 

g a in s  are h ig h  and sp r in g  liv c w e ig h t  l o s s e s  ap p rec ia b le . " variable  

s to c k in g , in  numbers and in  k in d , w ith  graz in g  as ha. v%, as w i l l  nmi 

t a in  c a t t l e  in  good c o n d it io n , scorns to  be c a l le d  lo r .  ahlen(l95Z) 

fo r e s e e s  the d i f f i c u l t y  of b a la n c in g  herbage production w ith stock  

consum ption. He c la im s t h a t , "The g r e a te s t  s in g le  fa c to r  of in stab-  

l i t y  in  the e x p lo ita t io n  of n a tu ra l g ra ssla n d s  i s  th e ir  -te n  ex  

v a r ia t io n  in  se a so n a l prod u ction ; t h is  lea d s  e ith e r  tr waste 

fodder reso u rces  in  th e  p er io d  of f lu s h  or to  overstock ing  when

growth r to i s  lew ."

In tne ca se  of s t e e r - ,  a v a r ia b le  s to c k in g  r a te  w i l l  amount



to  m arketing o f e ld er  s t e e r s  in  l a t e  autumn and m aintaining the youn­

ger  s t e e r s  a t h a l f  the s to c k in g  ra te  through w in ter  and sprin g . :he 

author (Bhors'jhn, 1961a) has shown th a t we one r -s  te a r s  can he main­

ta in e d  e x c lu s iv e ly  t i  v e ld  during w in te r , w h ile  s te e r s  a year r>ider 

r e g is te r e d  sm all l o s s e s .  In gr-vm-eu-* s t e e r s  w in ter  livow oight 

l^ s s  "became a p p r e c ia b le .

K^aen r  in s  s e t  in  in  the noxt growing season , we an era w i l l  have 

to  be acqu ired  in  order t^  double the w in te r  and sp r in g  stock ing  

r a te .  ’7 ith  cc.vs c a lv in g  down in  Decomher-January and ca lves  being 

weaned a t  e ig lit  m onths, wcanors shou ld  be f r e e ly  a v a ila b le  in 3ep- 

tom ber-O ctober.

In the c a se  o f cow s, a d if f e r e n t  system  of b a lan cin g  herbage 

prod u ction  w ith  s to ck  consum ption "re c a l l e d  fo r . The w r iter  (Eber- 

sohn, 1953) su g g ested  th a t  cows shou ld  be mated so  th a t the la s t  

month o f pregnancy and th e  f i r s t  months o f la c t a t io n  ( t h is  being the 

p er io d  of maximal n u tr it io n a l  demand) sh ou ld  c o in c id e  w ith  the s ix  to 

seven  month p er io d  of summer growth, of herbage. Under th is  system 

co-vs run dr; in  l a t e  w in te r  ~nd spring# This system  would synchro­

n iz e  the n u t r it io n a l  needs o f the ccwr w ith  the high productive capa­

c i t y  o f v e ld  in  summer and autumn, and i t s  maintenance capacity  under 

l i g h t  g r a z in g  in  la te - w in te r  and sp r in g .

During drought y ea rs  an added refinem ent in  a d ju stin g  the stocking 

r . t j  w i l l  be n e c e ssa r y . H u r it t 's  ( 1951) r-commendations fo r  the 

llor+hom  Great PI in s ,  w h.reby cow s, h e i f e r s  and s t e e r s  are m >re 

s e v e r e ly  c u lle d  and are c  .rketod e a r l i e r ,  appear a ls o  to be worthy 

of co n sid er  t i m  in  y ea rs  when herbage c o n d itio n s  on the Gh.v.p P la­

teau  are un favou rab le .

’/e ld  improvement, in  the sen se  th a t p eren n ia l g rasses have in­

c r ea sed  in  freq u en cy , d id  not r e s u l t  from th ese  gr z in g  in te n s ity  expe­

r im en ts . I t  i s  co n sid ered  th a t  the v e ld  rev erted  to  a b io t ic  sub-

c lin n x  under c o t t lo  g r a z in g , a co n d itio n  in which clim ax grasses are 

e i t h e r  m ainta ined  or doorcase somewhat in  abundance and se ra i grasses  

in c r e a se  in  freq u en cy . This c o n d itio n  may prove to  bo reasonably  

s ta b le  and would appear to  be as p rod u ctive  as the clim ax s ta g e .

ANNEXURE 1 . . . / 7 4
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r-iL" c o r v z r .o i o i ;  o f  i i v ^-.t e ig e t  :l-,d t t a h :i :d . g a h ^ex) uh  l o s i  r j i o  t ii 'iat .

DIG53TIBLE ITUTRIZKTS. (T .P .y .j

A ccording to  Novens (19*'5), l iv a w e ig h t  u n in ta in ed  par u n it area 

i s  an e s s e n t i a l  a d d it io n a l.c e a su r o  o f gain  •'r l o s s .  "It occurred 

th a t  l i t t l e  or no l i v o r e i j h t  ga ins were na.de by animals even ’.Then the 

p astu re  was h e a v ily  stro k ed  w ith  e i t h e r  y'amg or nature c a t t l e .

Yet the p astu re  nay provide la rg e  Oiuounts of feed  which serves as a 

m aintenance r a t io n ."  He proposed the c a lc u la t io n  fo r  livow elgh t  

m aintenance per acre to  be

Average w eight of a n in a ls  x  Days on pasture  

Number of a c res  per anim al.

The f a c t o r  fo r  c o n v e r tin g  liv^ .w eight m aintenance in to  to ta l di­

g e s t ib le  n u tr ie n ts  fo r  m aintenance was c a lc u la te d  by Havens (1945) 

from the m aintenance requirem ents of 750-pound h e ife r s  .nd was e s t i ­

mated to  bo 7 .76  pounds o f T.D.N. d a ily  per one thousand pound l iv o -  

v e ig h t .  Niemann (1 9 6 1 )» in  a p ersonal com m unicaticn, suggested that 

the fa c to r  f nr  m aintenance cou ld  be l in e a r ly  c a lc u la te d  from the 

m aintenance requirem ents o f 75C—pound h e i fe r s  and arr iv ed  at a factor  

of 8 .2  pound f .D .N . d a ily  per one thousand pounds liv o w e lg h t . ^his 

i s  based on the l a t e s t  fe e d in g  stan dards of M orrison (1 9 5 0  whereby 

a 750-pound m eta b o lic  w eigh t h e i f e r  needs 6 .1 8  pounds a .D .J . da ily  

f^ r  m aintenance.

The average bodyw eight during each unbroken p eriod  on ne veld  

was used  to  e s tim a te  the l .D .N . requirem ents fo r  maintenance during 

th a t  p e r io d . 11.i s  conforms witr. th e  p r a c t ic e  fo llo w ed  by Brundngo,

3w eetnan, Hodgson and Bui a (1956) •

I t  i s  r e a l iz e d  th a t  the fa c to r  fo r  m aintenance should  have been 

a r r iv ed  a t c u r v o -1 in e a r ly , r i s in g  from 75^ pounds to  1000 pounds and 

more. But because c lo s e ly  matched groups of an im als, w ith l i v e -  

v/c ig h ts  v a ry in g  bet’.voon 5^0 and 1200 pounds, were used  in  the e x p o r i  

ments and because th e  " .D . f .  f ig u r e s  obtained  w i l l  not be used in  an 

a b so lu te  sen se  but o n l y  co m p ara tively , +he a d d it io n a l e f fo r t  i n v o l v e d



would not bo nonantod fo r  by the axtro. precisunoas ^''.ined.

Reid o t a l ,  quoted by Huffman (1959;# ro of the op in i-n  that eat t ie  

under range c u d i t i m s  req u ire  4 °  r-or cen t or.ro . D.K. fo r  o a in te -  

nrnce as c capo.ro d to  s t a l l - f e d  can l a r i s .  Adding 40 per cent tc  the 

f a c to r  of 8 .2  a ir  ady a r r iv e d  a t ,  r e su lte d  in  a f in a l  estim ate of 

1 1 .4 8  pounds T.D.A. d a ily  requiruuont per 1C -0 pound liv o w cig h t.

K nott, Hodgson and E llin g to n  (1934)# in employing the energy- 

c o n ten t of p r o te in  and f a t  in  animal gr.in , arr iv ed  at a f ig u re  of 

3 .5 3  pound c D .’J .  fo r  each pound gain in  b^dyweight of dairy c a t t le ,  

i lo s e ly ,  S tu a rt and Graves (192?) a r r iv ed  a t  a f ig u r e  of 4 .3  pound 

T.D.iT. fo r  each pound o f  ga in  fo r  1 a t  to n in g  s t e e r s .  Since there is  

n c ic s o r  resem blance between the gains of s te e r s  on v e le  *n̂ , and

g r in s in  d a iry  cows than th ere  i s  between e ith e r  of those and steers  

b e in g  r a p id ly  fa t te n e d , the- f a c t o r  of 3 .5 3  was p referred .
‘t^SF

Allowance fo r  l o s s  in  liv o w c ig h t  i s  more d i f f i c u l t  to make.

Scr.ie in v e s t ig a to r s  uso the same amount of r:.D .N . fo r  correctin g  

e it h e r  ga in  or lo s s  in  l iv c w o ig h t . K n ott, Hodgson and E llington  

(1934) p r e f .r  a low er f ig u r e ,  again  estim a ted  fra o  the roqviroaonts 

o f  d a iry  c a t t l e ,  o f  2 .7 3  pounds t .D . i  - fo r  every  pound of lo s s  in

bod yvo igh t.

T .D .K . requirem ents fo r  m aintenance, gain  and lo s s  in  livow eigbt 

of sheep are not a t  a l l  as w e ll  in v e s t ig a te d  as in  the case o f c a tt le  

Regarding the e f f i c i e n c y  o f farm an im al, in  the conversion  of feeding  

s t u f f s ,  L c itc h  and Goddon (1953) s t a t e  th a t , " It has nrt  been p 

s ib le  to  nalec an e x te n s iv e  study of mutton and 1 tab p rrd u c .i n aino 

3 r  ouch of the l i f e  of the sheep i s  spent on pasture and i t  i s  im­

p o s s ib le  to  e s tim a te  e i t h e r  th e  consumption o f grass or i t s  feed ing  

v a lu e . Apart from a s l i g h t l y  h igh er  e f f i c i e n c y  of p in to in  c nve 

a io n , th ere  i s  l i t t l e  d if fe r e n c e  between the lamb and the b u llock .

F o llo w in g  on t h i s ,  the T.D.H. requirem ents fo r  producing one 

pound o f bodyaveight in  shoe; was talien as 3 .53  pound and 2. ,3 Pound 

T.D.H. was taken fo r  every pound lo s s  in  bodyweigh . o i^ ila r  y , 

fo r  the d a ily  m aintenance requirem ent of sheer vi . i a bodyv.e gh
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100 pounds, 1 .1 4 8  pound l . D . l .  vvns u sed . This i s  in  c l  sae agreement 

v/ith  the fr .c tr r  of 1 .1  pound ! .D .j t . fo r  maintenance per 100 pounds 

bodywelght requirem ent m entioned by Starke (1946) and quoted by him 

as hav ing  been used  by Smuts and rn ra ia#
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B. GrL'.ZIIIG oYaTEia.

l lic so  oxporinonts wore i n i t i a t e d  in  Oct eta r 1 9 4 4  nnd wore 

t e m in a te d  in  Ju ly  1953. They wore a l l  conducted m V t h  H ue nnd 

d n ln a it  o v o id . T his data f^raod part ?f the ua to r ia l  nf a thoais  

suTx-iittod hy ths author to  tho U n iv e r s ity  of the "Jitwatorsrand for  

tho degree nf p a s to r  of bciunco in  tho Botany Dopartuent. Table

XVIII g iv e s  dot a i l 3 o f the a ir  g raz in g  syst^ u  exporin anta .

TABLE m i l .

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

Experiment h o . P a r t ic u la r s .

6 L.

7 L .

8 L.

6 D.

7 D.

8 D.

Lim eveld: System I I I  

: Sya ten IV 

! System V 

D a lo o ito v c ld : Syatorn I I I  

1 Syaton IV 

1 ays ton V

3 atocra t^ 24 norgen. 

3 a tea r s  to  24 n organ. 

6 steo ra  to  48 morgen# 

3 stoora  to  24 norgen# 

3 stoora  t ' 24 morgen. 

6 a tsa r s  to  48 uorgen.

Veld and s t e e r  in te r a c t io n  waa measured hy means of

(1 ) Frequency e a t iu u to s  o f  p la n ts ,

( 2 ) F ie ld  o b se r v a tio n s ,

(3 )  S o i l  a n a ly s is ,

(4 ) L ivew eight ohrJiges, d eath s end departure from system s,

(5 )  L i vow e i  gh t - c  urve a r e a ,

( 6 ) S la u g h ter  d e t a i l s ,  and

(7 ) G c ig e r ia -p o iso n in g .

(1 )  PLTdiT FREQUENCY BSTIIhTTES:

In T ab les XIX and XX the change in  the number of p lan ts  

quadrat during the experim ental p eriod  i s  g iven  fo r  lim e and 

m lte v o ld  r e s p e c t iv e ly .
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Tho method, o f p lan t counts was inadequate in  th a t quadrats 

were to o  sm a ll, r e p lic a t io n s  too few and the i n i t i a l  counts under­

taken to o  l a t e .  Because o f th ese  shortcom in gs, large  changes only 

in  the number o f s p e c ie s  w i l l  be co n sid ered .

Under a l l  sy stem s, heme da tr la n d r a , Chrysopogon montanus.

Sp or oh o lu s fim b ria tu s and Cyn.boppgon p lu r in o d is  on both ve ld  types 

and D iy ita r ia  er ia n tl.a  can d o lo m ilev e ld  and under system  V on lim e, 

stood  up to  c a t t l e  g ra z in g . C on d itions under system  V appear to  

favour the in c re a se  of i.eteropogor. con to r tu s  on dolom ite end Cymbo-  

pogon p lu r in o d is  on lim e . F in gerh u th ia  a fr ica n a  and Zustachys 

p a s p a lo id e s . n e ith e r  on lim e nor on d o lo m ite , were able to  to lera te  

c a t t l e  g r a z in g .

The in c id e n c e  of c lim ax  s p e c ie s  d ecreased  except under system 

V on both v e ld  typ es and under system  I I I  on do lom ite . Serai spe­

c ie s  (ex c e p t under co n tin cu s  g r a z in g ) , p io n e e rs , h erbs, weeds and 

k arro id  s p e c ie s ,  p a r t ic u la r ly  on l im e , in crea sed  between counts,

The la r g e s t  number of Chrysocoma t e r .u i f o l ia ta t the end of the experi­

m ental p e r io d , occurred under co n tin u o u sly  grazed lim a and dolcm ite- 

v e ld . On dolom ite the p op u lation  of karro id  sp e c ie s  remained 

reason ab ly  s ta b le  w hilo i t  in crea sed  on l ia e v e ld .

Owing to  pronounced season a l v a r ia  ion in  the occurrence of 

Goigeric-. a f  r ic a n a , no ded u ction s from the counts of two iso la te d  sea­

sons are j u s t i f i e d .

(2 ) FIELD CBdERVAlKlTS:

E r a g r o s tis  1c hmann i  an a , ?ingcrhut' .ia  a fr ic a n a , Pi g i ta r ia  er ian -  

tha and Themeda tr ia n d ra  were p re ferred  by c a t t l e  above a l l  0 her 

g r a s s e s . Cymbopogon p lu r in o d is , lietoropogon co'itprtus and A ristid a  

y e s t i t a  were grazed  only whon young. Enr.eay ogon scop ariu s was fa ­

voured when i t s  seed s wore r ip en in g .

In  la t e  w in te r , w ith  g ra sses  cropped sh o r t, s te e r s  took to  

browsing the sh ru b s. r. arc hen an thus minor was p a r t ic u la r ly  sought 

a f t e r ,  and was observed to  be slow  in  recover in g  a f te r  a d r o u g h t .  

Continuous grazin g  fo r c 'd  s te e r s  to  commence browsing as early

autumn.. »/63



autumn, and to  con tin u e r ig h t  up to  the occurrence of the f i r s t  ra in s. 

The annual recurrence o f such lo n g -co n tin u ed  use caused the ground 

around the bushes to  bo s e v e r e ly  tram pled. In the same process 

tw igs and th ic k  branches a ls o  woro broken o f f .  S teers  always pre­

fe r r e d  g r a sse s  to  shrubs, when g ra sses  were a v a ila b le ;  and i t  was 

im m aterial w hether the g r a sse s  wore green or dry. At the emorgenoe 

of the f i r s t  new b lad es of g r a s s , u s u a lly  annuals, s te e r s  l e f t  off  

brow sing the shrubs and con cen tra ted  on the new growth.

Under continu ous g ra z in g  the number of g r a s se s , e s p e c ia lly  

D ig ita r ia  and E ustachys or. lim e and Bnneapogon scop ariu s on dolomite, 

dying from the cen tre  o f the t u f t s ,  wero c o n s id er a b le . Grasses be­

came dwarfed in  s ta tu r e  and s p e c ie s  favoured  by s te e r s  were prevented 

from se e d in g .

Grass t u f t s  in  camps r e c e iv in g  a fu ll-sum m er r e s t  fo llow ed  by 

autumn and e a r ly -w in te r  g r a z in g , sprouted  more v ig o ro u sly  in spring  

than t u f t s  in  camps exposed to  all-sum m er g ra z in g , fo llow ed  by autumn 

and w in te r  r e s t in g .  E r a g r o s tis  lehmanniana was the f i i s t  grass to  

turn green in  s p r in g , fo llo w e d  by Cymbopogon, Chpysopogon, :herne da 

and o th er  g r a sse s  and sh ru b s.

In camps under split-aum m or system  V, m aturation of grasses was 

retard ed  and s h o r t , l e a f y  herbage was a v a ila b le  w e ll  in to  w in ter,

Wher-. camps were su b je c te d  to  f u l l —summer r e s t  g ra sses  matured early  

and the r e s u lt in g  herbage proved l e s s  accep tab le  to  s te e r s  throughout 

w in te r .

When abundant r a in 3 succeeded  a se v er e  drought, as happened 

in  1950 and 1953 , A r is t id a  curvata  c o n s t itu te d  the p r in c ip a l pioneer  

grass and the f i r s t  herbage a v a i la b le .  In normal r a in fa l l  seasons 

Enneapogon brachystachyus and ' r tus racemosus were prominent as the 

main p io n e e r s . Grazing of camps in  -a r ly  summer prevented A. c u r v .ta

from running to  se e d .

Tuft g r a sse s  occupied  the ground unevenly in  the c <.00 of conti 

nuous g ra c in g  on both v e ld  typos and a ls o  under the th ree—camp system  

on lim e . In f a c t ,  they wero alm ost w h o lly  con fin ed  to c r a c . - s ,  in

a m o n g .../8 4
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aaong rocks and under the shrubs. In tu ir ., annual g r a s se s , weeds 

and o th er  herbaceous growth predom inated, and in  some oa-os occupied, 

alm ost e x c lu s iv e ly ,  the deeper s o i l  in  pans and lo w -ly in g  areas.

(3 ) SOIL ANALYSIS:

In Tables XXI and XXII p a r t ic u la r s  are given of p h ysica l and 

chem ical a n a ly ses  o f s o i l s ,  d er ived  from experim ents on l in e  and do- 

lo m ito v o ld  r e s p e c t iv e ly ,  which had been exposed to  the d iffe r e n t  

g ra z in g  system s fo r  the duration  of th ese  experim en ts.
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ISCHAICICA1 AIID C-nE!:iC/iL AIJALY. ô OF LII2VS1D 30ILS UKDF.l 

THHSL GR.\ma. SYSTK'-S T'lTR CATTLE AT KOOP’lAl-i3PVJN1 EE:.

S o i l  h or izon  :E % P t.6L -Jyst,III  .h z r t .J L -S y st .IV  »Sxpt>8L~S:.dt.V
( i.ie ):e3 ) 1 0-3 : 3 -6  1 6-12* 0 -3  : 3 -6  : 6-12$ 0-3 t 3-6 » A.io

: : : : 1 : s 7
pH. i 7 .2 3 :  7 .1 4 :  6 .8 7 :  7 .32

Lstance atR egis- 
60 P. 136C- 1330: 1280: 1150

h ech a n ica l ana- :  
l y a i a :(^ 17  ;

5and(> 0 .0 2  a m .):8 2 . 4 9 :8 4 .1 2 :78. 1 4 :81 .61
: : 5 i

3 i l t ( 0 . 0 2 -0 .0 0 2 : 6 .1 6 :  5 .5 6 :  4 . 5O: 6 .7 8  
nun.) : : : :

C lay (< 0 .02  nun. ): 1 1 .5 3 : 1 0 .3 2 -1 7 .3 6 :1 1 .6 1  
: : : :
: 0 .00: 0 .00: 0.00: 0 .0?CaCCL(Z).

P.(#) M

c.(F)

% .(#)

C : II r a t i o .

V’a to  1—3 ol uTol e 
3 a l t s ( ^ ) ^ " ' :

Ha.

K.

Ca.

*-g.

HC03*

C l.

0 0 1 8 :.0 0 1 4 :.0 0 0 4 : .0 0 2 5  
: : * :
: 1 .1 7 :  O .9 6 : 0 . 71: 1 .2 0
: : :
: 0 . 1 0 : 0 . 1 0 : 0 .0 6 : 0 .13

S I .4 : 1 -9 .2 :1 1 2 .0 :1 ;  Q .2:1 3 0 .1 :1 3 2 .9 :1 :8 .4 :1

: : : : : :

6 .9 2

1120

79 .90  

5 .6 0  

1 4 .50  

0.00

: 1
6 .79 : 7 .4 3 :  7 .57 : 7.58 

: : :
: : :

1100: 1340: 1250: 1050 
: :

: : :
: : :
: : :

7 9 .47 :79 .45 :74 .39 :73 .27  
: : :

4 .7 1 :  8 .66:12 .73:15 .18

1 5 .8 2 :1 1 .8 9
1

0 .00: 2.99

.0 0 0 8 : .U 0 0 7 : .0030 
: :

O.8 7 : 0 . 66: O.92  
: :

0 . 0 9 : 0 . 05 -- 0 .11

; . 0009:.0011  - . 0010: . 0010 ;.0 0 1 0  
• S e w ?
: . 0017; . 0017: . 0017: . 0011:.0005  
: : : : :
: .0 0 3 5 : .0 0 3 3 : .0 0 2 8 : .0059;.0035  
: : : ; s
: .0 0 0 4 : .0 0 0 3 -.0 0 0 4  .0 0 0 6 :.0 0 0 2  
: : : : :
: .0 1 0 1 ; .0 0 9 5 : .0 0 8 6 : .0 1 8 3 : .0 1 0 3  
: : : : :
: . 0035: . 0030 ; .O03O:.0 0 2 4 :.0 0 2 4

12.88:14.55
:

3 .97: 6.80 
:

.OO2 4 : .0019 
•

I.C 4 : 0.98 
:

0. 11: 0.08

9 .5:132.4:1  
*
:
:

: 3 I
.OOC9:.OOu7: .000?:.000?  

: : :
. 0004: . 0017: , 0010s .0005

.002 4 :.0 0 5 7
t

. 0005%.0003

. 0068;.0185  
l

.0^ 30:.0021

,Ou63:.0O6l
:

.0 0 0 5 : .0007 
:

.0200:.0187
l

.0 0 2 7 : .0024 
1

(a )  = A nalyses by D.F.M. C laajaou.

( z )  = l/o C itr ic  a c id  s o lu t io n .

(n ) = S o i l  : Water : :  1 : 2 .

With in c r e a s in g  depth of s o i l , there i s  no d iffe r e n c e  in  the 

ten d e n c ie s  between system s I I I  and IV; hut the s i l t  fr a c t io n  from 

system  V in c r e a se s  w ith  in c r e a s in g  depth of s o i l  and i s  h igher w i t h  

a corresp on d in g ly  1 aver sand fr a c t io n  compared w ith  a decrease in  

the case  of system s I I I  and IV. Under system  V the phosphorus

s t a t u s . . . / 8 6



s ta tu s  o f s o i l s  from a l l  h o r izw is  i s  h igher than th at of s o i l s  

under c i t h e r  o f the other two system s. In the 0-3 inch horizon, 

the carb on -n itrogen  r a t io  o f s o i l  under system  V i s  narrower than 

th a t of the other two sy stem s.

i

1  ABLE XXII • • • 7



'IECPJUn ICAL AMD CHB.ICAL ;jT^YoI]ov / OF DUL^JTS SOILS LmnRR 

'i’HREE GRAZKG oY ÎT). 3 "rITP CAlTLE -VI l:vcr:^SPur':3I}:.

S o i l  horizon  :E z p ? .6 D -3 y s t .I I I .  :2x p t . 7D-S:/3 t .IV  «Sxpt.8lK3ya i .v .  
( in ch oa )  : 0-3 : 3-6 : 6-12: 0-3 : 3-6 : 6-12: 0-3 : 3-6 t 6-3?

pH< : 7. 5 0 : 7 . 5 2 : 7 .42
: : :

R e s is ta n c e  a t  s 
60 F, : 1000

t
M echanical ana- :  
l y s i s : ( £ ) Y  :

Sand.(> 0 .0 c  mu. ) :82.32

S i l t ( 0 . 0 2 -0 .0 0 2 :  5 .86  
mm. ):

C lay(<0.002 mm.)* 11 .82

CaC03 .( f , )

P.(^) (z)

c. (#)

n . ( ca )

C : N r a t i o .

VTater-a o lu ^ le  
saltsC^o) .

Ra.

K.

Ca.

% .

HCOy

C l.

U.04

.0027

0.84

O.lu

8 .2:1

.0016

.0006

.0055

1450: 1360 
:

I
1

8 1 .7 1 :8 2 .2 9
:

6 . 3 0 : 6 . 2u 
*

1 1 .9 9 :1 1 .5 1

7 .53

1230

79.79

6 .83

13.38

7 .4 8 :  7 .68  
1

1220

79 .82

930 1390

82 . 8 6 :81.42

6 . 68: 4 . 48 : 8.02 
: :

1 3 .5 0 :1 2 .6 6 :1 0 .5 6  
: :

0 .0 0 : 0 .0 0 : 0 .8 1 : 0 .0 0

.0016  ..0021  
I

0 .9 5 :  1 .37
*

0 . 10 : 0.14
t

9 .7 : 1 1 0 .1  1 
1

*

.0012:.0010
i

.0 0 0 8 : .0 0 1 7
:

. 0041: . U054

. 0007; . 0012:.0005

.0169

.0027

.0 1 4 2 . .0 1 4 6  

.00275 .0027

. 0022:.0009
*

0 .8 6 : v .8 6  

0 . 10 : 0 .0 8  

8.8 :110. 2:1

.0010

.0010

.OO46

.0005

.0139

.0030

.0011

.0004

.0039

6 .98:  7 .18: 7.49 
*
*

1060: 1250 
:

: : :
: : :

I
81.96:82.67  

*
6 . 8 1 :  7.53

:
11.23: 9.80 

:
0 .0 0: 0.00 

:
.0 0 1 4 : ,0 0 4 9

1
0.63= 1.04

0 .0 6 :  0.00 
I

.00175.0020  

0 .8 7 :  0 .74

0 .08  

40.6:1

.0009

.0003

U .0 9 ;  0 .0 7 :  0.10 
:

8 . 3 : 1 :8 . 6 : 130. 1:1 
:

.0007

.0008

, 0or 035

.0 0 1 0 :.C o ; .0002 
: : 

. 0136: . 0156:.0100

.0008:.0009

.0003:.0003  
*

.0035:.0055
t

,0o05:.0u04

.0 1 0 7 : .0 1 6 2  
:

. 0030: . 0032: . 0 0 3 2 : .0030: .0035 
: : : * _

( 3 ) = A nalyses by D.F.K. C la A -^ n .

( z )  = l ‘Z> C it r ic  a c id  s o lu t io n .

(n ) = S o i l  : 7ater ::  1 : 2 .

There i s  no d iffe r e n c e  in  the depth ten d en cies  of s o i l s  under 

ysterns I I I  and IV, but under system  V the sodiun conten t o f the  

to i l  in c r e a s e s  vrith in c r e a s in g  depth w h i l s t  i+ decreases with in -  

sreasinfT depth in  the ca se  o f system  I I I .  O eil under system  IV



has the lo w e st phosphorus s ta tu s  fo r  a l l  horizons w ith system V 

s o i l s  the h i^ ie s t  s t a t u s .  The c la y  fr a c t io n  fo r  a l l  horizons un­

der system  V i s  the low est w h ile  i t s  s i l t  fr a c t io n  i s  the h ighest  

of a l l  three system s,

(4 ) LIVEUEIGKTa:

In T ab les XXIII and XXIV the average liv e w c ig h t gains and 

l o s s e s ,  l iv e w e ig h t  m aintained  and t o t a l  d ig e s t ib le  n u tr ien ts  ob­

ta in e d  arc g iven  fo r  s t e e r s  g ra z in g  lim e and dolom ite v e ld  under 

th ree  g ra z in g  sy stem s.

ABLE XXIIt . . . / 8 9







As regards l iv e s to c k  r e a c tio n  there i s  l i t t l e  to  choose between 

the d i f f e r e n t  grazin g  sy stem s. On lim e , continuous grazing ex­

c e l l e d  by a sm all margin w h ile  the five-cam p system proved best on 

d o la n ite v c ld . Continuous grazin g  was resp o n sib le  fo r  tne la rg est  

1 lvov /eigh t lo s s  in  sp r in g .

There appear to  be no c o r r e la t io n  between the t o ta l  r a in fa ll  

during any p a r t ic u la r  se a so n , on the one hand, and l iv e  weight gains 

and l o s s e s ,  t o ta l  d ig e s t ib le  n u tr ie n ts  or liv ew o ig h t maintenance 

on the o th er  hand. No ev id en ce e x i s t s  in d ic a t in g  e ith e r  a dimi­

n u tion  or an in c r e a se  in  l iv e s t o c k  production over the nino years.

The r e sp e c t iv o  system s d id  not m a te r ia lly  d i f f e r  in  the manner 

in  which t o ta l  d ig e s t ib le  n u tr ie n ts  were d iv id ed  among ga in s, lo sse s  

and m aintenance. On an average, 77 per cen t of the to ta l  d igestib le  

n u tr ie n ts  vere used towards m aintenance. Of the 23 per cent, that 

went in to  l iv e w e ig h t  g a in , 9 per cen t was l o s t  again in spring .

None o f the system s cou ld  provide fo r  s to c k  in  the 1949 drought 

and continu ous g ra z in g  f a i l e d  a second time in  1947 and 1952, in 

e a r ly  summer. J to o rs  were removed from the experim ents for longthy 

p e r io d s . This was r e so r te d  to  in  order to  prevent them dying from 

poverty  which occurred in  throe out o f n ine seasons in he case of 

continu ous graz in g  and onco w ith  each of the camp system s.

(5 )  L I V Z  .'EIGHT-CURVE AREA:

In Tables XXV and XXVI the area o f the liv e w o ig h t curve of 

matched p a ir s  o f  three s t o e r s ,  fo r  lim e and dolom itoveld  rean ective ly  

to g e th e r  w ith  l e v e l s  of s ig n i f ic a n t  d if fe r e n c e s  between areas, are 

g iv e n .

TABLE XXV.../92
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( 6 ) SLAUGHTERINGS.;

In Table XXVII p a r t ic u la r s  arc g iven  of s la u g h te r in g s , cap ita l  

i n v e s t m e n t ,  p r o f i t  and r a te  o f in te r e s t  fo r  the d if fe r e n t  grazing  

system s on lim e and dolom i+eveld  r e s p e c t iv e ly .

TABLE X X V II.../95
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The f iv e - c a m p  sy s to m  on l im e  and c o n t in u o u s  g r a z in g  on dclcro ite  

r e s u l t e d  i n  t h e  l i g h t e s t  c a r c a s e s ,  th e  p o o r e s t  p r o f i t  and th e  lowest 

r e t u r n  on c a p i t a l .  In  g e n e r a l ,  t h e r e  i s  l i t t l e  t o  choose between 

s y s te m s  and  v e l d  t y p e s ,  b u t  t h e  th re e -c a m p  sy s tem  on lim e and the 

t h r e e  and f iv e - c a m p  s y s te m s  on d o lo m ite  y i e l d e d  th e  most favourable 

r e s u l t s ,

(7 ) aEiaSRIA-POISONIIIGt

No c a s e s  of  " v c r m e e r s i e k t e "  n o r  any o t h e r  d e a th s  o c c u r re d  cr. 

any o f  th e  e x p e r im e n ts #

D ISC U aSIC N :

The r e a c t i o n  o f  t h e  v e l d  t o  u se  by c a t t l e  u n d e r  d i f f e r e n t  g raz­

i n g  sy s tem s  was e s s e n t i a l l y  s i m i l a r  t o  t h a t  o b t a i n e d  u n d e r  d i f f e r e n t  

g r a z i n g  i n t e n s i t i e s  d e s c r i b e d  e a r l i e r *  Themeda, Cjymbopogon* Chry-  

ijjop ogon and  P i  g i t  a r i a  c r i a n t h a  w ere  a g a in  t o l e r a n t  t o  g r a z i n g ,  w hile 

F i n g e r h u t h i a  -.nd Tra .-us  k o s l e r i o i d o s  p ro v e d  i n t o l e r a n t  t o  g r a z in g  

by c a t t l e *  The same te n d e n c y  o f  a  d e c l i n e  i n  c l im a x  s p e c i e s ,  ex­

c e p t  f o r  P i g i t a r i a  on d o l o m i t e ,  and  th e  h i g h e r  i n c id e n c e  o f  s e r a i ,  

p i o n e e r ,  k a r r o i d  and  h e r b a c e o u s  s p e c i e s  e v id e n c e d  in  th e  g r a z in g  in ­

t e n s i t y  e x p e r im e n ts *  i s  o b v io u s  h e r e *  T h is  s u g g e s t s  a re a rran g em en t 

of t h e  c o n s t i t u e n t  s p e c i e s  o f  th e  sw ard  to w ard s  a  b i o t i c  su b -c l im ax  

u n d e r  c a t t l e  g r a z in g *

The v a r io u s  g r a z i n g  s y s t e m s ,  i n  s p i t e  o f  t h e i r  d i v e r s i t y  r e ­

g a r d i n g  th e  r e s p e c t i v e  l e n g t h  and  s e a s o n  o f  g r a z i n g  and r e s t i n g *  

d i f f e r e d  l i t t l e  in  t h e i r  e f f e c t  on th e  v e ld #  In  t h i s  c o n n e c t io n  

t h e r e  I s  d i s a g rc o m o n - among o t h e r  i n v e s t i g a t o r s #  Some found  r o t a ­

t i o n a l  g r  z in g  t o  b - . n e f i t  t h e  v e l d .  O th e r s  a g a in  found  co n t in u o u s  

gra z in g  su p er io r  to  g r a z i n g  s y s + .ms in  t h is  r e s p e c t ,

Trum ble  (1949)* w orking w i t h  c u l t i v a t e d  p a s t u r e s  u n d e r  d ry la n d  

c o n d i t i o n s  i n  S o u th  A u s t r a l i a ,  fo u n d  t h a t  c o n t in u o u s  g r a z i n g  was n o t  

d i s a d v a n t a g e o u s ,  p r o v i d e d ,  " a  s u f f i c i e n c y  o f  p h o t o s y n t h o z i s l n g  l e a f  

s u r f a c e  o f  t h e  s p e c i e s  m ost d e s i r e d  i n  t h e  p a s t u r e  l a  m a in ta in ed #

Ho a f f i r m s  t h e  n e e d  f o r  t h e  mowing m ach ine  and  a d ju s tm e n t  o f  s to c k in g

ratea***/97



r a te s  accord ing to  season a l growth c o n d it io n s . Ho further emphasizes 

th a t n e ith e r  ra te  nor system  of graz in g  can be planned on a r ig id  

b a s is  because o f th e ir  dependence on circum stances th a t are unpre­

d ic ta b le .

pastu re  in v e s t ig a t io n s  conducted by the Commonwealth S c ie n t if ic  

and In d u str ia l Research O rgan isation  in  " e s te m  A u stra lia  (Anonymous, 

I 9 6 0 ) , showed th a t Hyparrhonia h ir tr ., a d e s ir a b le  .sp e c ie s  under 

those c o n d it io n s , w ith sto o d  continuous g ra z in g . Davidson, P h illip  

and Donald, quoted by Donald and Black (1 9 5 8 ), poin ted  out that ro­

t a t io n a l  grazin g  appears to  o f fo r  no advantage over continuous graz­

in g  in  regard  to  h o ld in g  a p asture a t the optimum lo a f  area index; 

"provided the s to c k  d e n s ity  i s  ju s t  s u f f i c i e n t  to  remove the food 

j produced, continuous g ra z in g  w i l l  g ive  maximum pasture production."  

fe a tu r e  research  workers a t Potchofstroom  on che Irnnsvaal Highveld 

(Anonymous, 1958) found t h - t  under continuous grazin g  the basal e are a 

of p la n ts  was reduced w h ile  th at o f r o ta t io n a lly  grazed plan re­

mained c o n sta n t,

A ld rich  (1959) su g g e s ts  th a t the g r e a te s t  disadvantage of con ti­

nuous graz in g  i s  the repeated  d e f o l ia t io n  of the most paint..b io  spe­

c ie s  and root d e p le t io n , and th a t th ese  p r o cesses  ev en tu a lly  resu lt  

in  the disappearance of the p referred  s p e c ie s .

Kumar and Godbole (1933) found improvement in  both q u a lity  and 

q u a n tity  o f grass in  the adoption o f a system  of in te r m itte n t  in ten­

s iv e  g ra z in g  in  Western I n d ia . These workers found camps helped to  

e s t a b l i s h  g r a ss , which under continuous use would have been trampled, 

uprooted  or k i l l e d  in  th e ir  e a r ly  and most su s c e p tib le  stage  of 

growth. They a ls o  found th a t the d iv is io n  o f a grass area in to  se ­

v e r a l compartments and the r o ta t io n  of the grazin g  in  such compart­

m ents, enabled  fr e sh  growth of grass to  take p la c e , and th is  u l t i ­

m ately  in crea sed  the y i e l d  of the a rea .

S c o tt  (1 9 5 2 ), in r e fe r r in g  to  N atal sw eetvold  in  which many 

annual g r a sses  abound, regards i t  as e s s e n t ia l  to  a llo t/ th ese  gr-s  

to  s e e d  ao o ften  as p o s s ib le  in  order to  a llow  fo r  regen eration  of



the s p e c ie s .  In a d d it io n , he emphasised the need fo r  a system of 

management which aimed at a r e s t  in  sp r in g  to allow  for  reserves  

to  g ive  fo r th  new growth, a sood r e s t  +a- a llow  for  regeneration mid 

an autumn r e s t  to  a llow  fo r  tra n slo c a tio n  and build-up of reserves.

Khan (1952) found th a t when h o a v ily  grazed rangelands were 

c lo se d  to  grazin g  fo r  a season  or two ahe y i e ld  of grasses was im­

proved both in  q u a lity  and q u a n tity . Navoh (1955) at Rehovot, I s ­

r a e l ,  s u c c e s s f u l ly  used  c lo s e  management to  suppress woods, end de­

ferm ent t c  a llow  seed in g  and to a ffo r d  p r o tec tio n  of the f i r s t  

autumn growth.

Khan and B h atti ( 1956) in  P a k ista n , found th at p eriod ic  closure  

of v o id  b e n e f ite d  Chrysopogon m on tico la , Hcteropogon con to itu s  and 

P ennisetup  o r ie n ta le ,  w h ile  Cynodcn dacty lon  and Dicunthium annula-  

tum were r e la t iv e l y  r e s i s t a n t  and the need fo r  c lo su re  w 3 much l e s s .  

At the K atherine Research S ta tio n  in  the A u stra lian  K or them  'ierr i-  

to iy  (Anrnynous, 1959)» a r o ta t io n a l g ra z in g  t r i a l  o f two we oka 

grazin g  and e ig h t  weeks r e s t  a t  three i n t e n s i t i e s  over a thrue-year  

p er io d , g  vo s a t i s f  .ctory r e s u l t s .

Kong and i ie r r i l  ( I 96C) found a fo u r -p a stu r e , th ree-herd  system, 

whereby the g ra z in g  of one camp i s  d eferred  f or four months, to  

r e s u lt  in  b e t te r  rango c o n d itio n  and forage production as compared 

to continuous g ra z in g  undvr id e n t ic a l  graz in g  i n t e n s i t i e s .  Haynes 

( 1943) ,  w orking on u n f e r t i l i z e d  p astu res of the humid, north-eastern  

U nited  S t a t e s ,  found sm all md in s ig n if ic a n t  d iffe r e n c e s  between 

continuous l ig h t  graz in g  and r o ta t io n a l g ra z in g . haynes and Noal 

( 1943) found ero sio n  lo s s e s  on a twenty per cen t s lo p e  under l ig h t ly  

-nd r o ta t io n  a l ly  grazed p lo t s  not s ig n i f ic a n t ly  dii^eror. u. In 

a d d it io n , the percentage o f a v a ila b le  foragv u t i l i z e d  by g r .z in g  

anim als was l e s s  under r o ta t io n a l than under continuous grazing.

The sm all d i f f e r e n t ia l  e f f e c t  in  the b o ta n ica l com position of 

the v a r io u s  system s might h i duo to  the o verru lin g  importance of 

m oisture and tem perature, f .c t o r c  which 3pe4 o i l  ( l .a 9 ,  c - .im s  may 

t h .  o f f s e t  o f other f a c t o r , .  U trcm o temper tu r o , I W t W



P la n t Growth wore so ld on  experienced  during the n ine sea so n s. I'o is-  

tu r c , in f a c t ,  was d e f ic ie n t  a t some time or o th er , during a l l  

n in e  se a so n s, w ith  a prolonged  drought in 1949.

U n fo rtu n a te ly , a lthough v e ld  reserv es  war. pat -.side at the 

commencement of th ese  experim en ts, no p la n t counts were undertaken 

in  th ese  ex c lo su ro s  con cu rren tly  w ith  those of the grazing system s. 

C onsequently , the e f f e c t  of weather f lu c t u a t io n s ,  and in p articu lar  

drought end ir.s e f f e c t  on the v e ld , remain unknown e n t i t i e s .  I t  

i s  p o s s ib le  th a t the 1949 drought and the good r a in fa l l  years immo- 

d i a t i l y  fo llo w in g  i t  m i^ it hr.vc had an e q u a liz in g  e f f e c t  on the 

f l o r i s t i c  com position  o f the d if fe r e n t  aystem s. In th is  connection  

Coupland (1958) found, on badlv  d ep leted  grasslan d  in Jho Canadian 

Great P la in s ,  th a t the decades f o i l  a,-ing drought were characterized  

by secondary p la n t s u c c e s s io n  back towards the clim ax w ithout any 

d i f f e r e n t ia l  e f f e c t  between grazing  exp erim en ts. Memey (1958) 

in  /.r izom  found that the d e n s ity  of weeds in creased  during years 

w ith  normal and above normal r a in f a l l .

he rev ers io n  of the v e ld  to  a b io t i c  sub-clim ax i s  fortunately  

c h a r a c te r iz e d  by g r e a t ly  in crea sed  nunH-rs of U ragrostis lehmonniana 

and other s e r a i  and p io n eer  g r a s se s . S tock  took these r ea d ily  in 

e a r ly -su x a e r , thereby r e l i e v in g  some of the graz in g  pressure from 

tho p eren n ia l t u f t  g r a s s e s .  These b e n e f ite d  g r e a tly  at a stage

when they wore most s u s c e p t ib le  to  d e f o l ia t io n ,

The p reven tion  o f g r a sse s  from running in to  see-d under continu-

rus use su g g e sts  a more In ten se  uso o f p referred  s p e c ie s . -h is  i s

confirm ed by experim ents conducted at tho L anitou  Experimental Fo­

r e s t  (Anonymous, 1 9 5 7 a ). Those workers found an in verse  r e la t io n ­

sh ip  to  e x i s t  between in t e n s i t y  of use and percentage of p lan ts  

f lo w e r in g . The unevenness of the sward under continuous grazing  

need not r a is_  undue alarm s in c e  "'est (1952) p o in ts  nut th a t , "in 

dry country- attem pts to  overcome the e f f e c t s  of s e le c t iv e  grazing  

by in c r e a s in g  the g ra z in g  pressu re  in  order to  obtain even grazing  

seem in v a r ia b ly  to have a bad e f f o e 1 both on he void  and on >ho



graz in g  anim al."

A se r io u s  d e fe c t  common to  'both r o ta t io n a l system s was the 

c lo su r e  o f some camps in  la te -w in te r  and sp r in g . Under conditions  

in  the five-cam p system  t h r e e - f i f t h s  o f the area , and in the case  

of the three-cam p system , tw o -th ird s  of the area was c lo sed  to  graz­

in g  in  th is  way. L u te-w in ter  and sp r in g  proved the most c r i t i c a l  

season  fo r  s t e e r s .  With a l l  the area a v a ila b le  w ith shrubs in  

abundance and a ls o  some g r a s s e s , l e s s  severe  lo s s e s  in  iivcw oight  

might have r e s u lte d  than was a c tu a lly  the c a se .

In g e n e r a l, l iv e s t o c k  r e a c tio n  to  d if fe r e n t  grazing  systems 

• ras s im i la r .  This i s  in  conform ity w ith  r e s u lt s  of Black and 5a- 

aago (1 9 4 8 ) who found r o ta t io n a l  graz in g  *0 improve the vegetation  

but n ot to  have any advantage over con t grazing  in  resp ect of

l iv e w o ig h t . Heady (1961) in  a  review  c f  continuous and sp e c ia liz e d  

g ra z in g  sy stem s, cooes to  the owing c o n c lu sio n , "a sp e c ia liz e d  

g ra z in g  system  has ne advantages in  l iv e s to c k  production over con ti­

nuous g r a z in g , a t  l e a s t  w ith  gocd or e x c e l le n t  ranges um.er comparable 

s  booking i n t e n s i t i e s  and degree of care in other management prac- 

t i  c e s . "

Gains in  th e se  experim ents a+ Koopmansfontein wore found to
‘

r nJi50 ‘between 70 and 439 pounds por s t e e r  f 01 the summer months, 

the mean fo r  .11 season s and system s b e in g  between 296 and 329 poinds. 

This i s  a t  the h ig h er  l i c i t  of what Norman ( l9 6 l)fo u n d  at Katherine 

in  A u s tr a lia , He found s t e e r s  to  g a in  between 100 and 300 pounds 

from the b eg in n in g  o f the wet sc ’.son un i l  one or two months a fte r  

the r a in s  end.

The low er lo s s  in  liv c w e ig h t  exp erien ced  by s te e r s  under grazing  

system s m ight hav . been the r e s u lt  o f s te e r s  being changed over to  

r e s te d  v e ld  in  sp r in g . This enabled  them to  graze th e ir  f i l l  over 

a sm a ller  a r e a , thereby reducin g t h e ir  maintenance requirem ents and 

having more n u tr ie n ts  from the in g e s te d  m ater ia l a v a i l a b l e  "O st,.ve  

o f f  l o s s  in  c o n d it io n . But whether the c o s t  o f e r e c t in g  two or more 

d iv id in g  fen ces  i s  j u s t i f i e d  to  e f f e c t  an end o f season gain  greater



by th irty -od d -p ou n d s per a to o r  in tho cr.ao of dolom ite %nd ro t to 

b e n e f it  s t e e r s  r.t r .ll  in  the cruse of lim ovo ld , i s  doubtfu l.

The 1 cr.’er  gr.in in  summer on lim evold  under the i'ivo-ctuap sys­

tem cou ld  not bo h e ld  t g a in s t  the grrzin g  system  - s such, s in ce  the 

some system  on do lom itoveld  rosul bod in the b e st  production. I t  

cou ld  ra th er  be a scr ib ed  to  the high in c id en ce  o f Cyabopo,%en in  this  

experim en t. This spec a was n'-t r e lis h e d  a t a l l  in summer and 

s t e e r s  wore th e re fo r e  Ov^uged t o f a l l  back on fewer pal tab le  grasses 

on which to g a in  in  condl ion#

In the l iv e w e ig h t  t a b le s  a d is t in c t io n  i s  made between gains, 

l o s s e s  and m aintenance# Hcv/ever, these c r i t e r i a  are a l l  in te r ­

dependent and culm inate in  t o t a l  d ig e s t ib le  n u tr ie n ts . With higher 

summer g a in s  more liv e w e ig h t  must be m ainta ined , and w ith higher  

sp r in g  l o s s e s ,  l e s s  l iv e w e ig h t  need bo m aintained . On an average 

fo r  a l l  sy stem s, fo r  every  100 pounds T#D.K• ob ta in ed , 77 pounds 

wore d iv e r te d  to  m ain ta in in g  s to e r s  and 23 pounds were used fo r  

g a in in g  w e ig h t. Nine pounds out of every 100 pounds >• D.J. ob­

ta in e d  were l o s t  in  sp r in g . This lo s s  i s  low when T. D.K. obtained 

only i s  co n s id er e d , but ap p rec iab le  when weighed aga in st l iv e w e i^ t  

g a in s .

The time to  remove s t e e r s  from experim ental v e ld , in cases  of 

herbage sh o r ta g e , was d ecid ed  upon rather s u b je c t iv e ly .  Tor th is  

reason the a c tu a l len g th  o f time animals were oft the ‘Xpertmen --3 

cou ld  n ot bo h e ld  s tr o n g ly  a g a in st  any system  in  p a r t ic u la r . A 

f  c t  o f importance i s  th a t  s te e r s  had to  be removed -t .11, This 

would su g g e st  th a t to  ex p ect : system  in  i t s e l f  to  overcome the 

w orst droughts w ith ou t pay ing  regard to  other measures oul* b< .r  

u n r e a l i s t ic  approach. Moving sto ck  to  b e t te r  p astu res o- supple 

m entation during p er iod s of herbage minima appears to  be the only

s o lu t io n  in  surm ounting in c id e n ta l  droujh t.

Tho f i v e —camo system  on lim e and continuous f  a sin g  on dolo­

m ite  y ie ld e d  tho p oorest c a r c a s e s . This i s  in  ngr went wi "h Icmer

l i v e w e i g h t  m aintenance and 1 .D .K . ov t"inod by s te e r s  undo^ these



d it io n s .  The reason fo r  the poor production from these two ays terns 

cou ld  to  th a t th e ir  v o id  had among the lo w est clim ax grase numbers 

of a l l  shou ld  Cymhopogon he d isregard ed  in <ho c^un+s. The fa c t  

i s  that s t e e r s  d iscr im in a ted  a g a in st th is  s p e c ie s .  I t  i s  in p rofit  

per morgen per year and in  r to of in t e r e s t  that continuously  grazed 

dolom ite and the five-cam p system  on lim e proved in fe r io r  t ' the 

other sy stem s. I t  i s  a lso  on those sco res  th a t continuously  grazed 

lin o v o Id  y ie ld e d  lo s s  than the th r ee -c 'n p  system  n̂ l in e .

Experiments 6 L and 6 D were conducted a t ,a grazing in ten sity  

of a s te e r  to  e ig h t  morgen. In a d d it io n , they had T ily f iv e  sea­

sons in  common w ith  the tw elve and s ix  morgen per s te e r  experiments 

already d isc u sse d . B earing th is  in  mind, n con sid erab le  increase in 

the p r o f it  per morgen and ra te  of in t e r e s t ,  from the s ix  to the 

oij^ it morgen s to c k in g  i n t e n s i t i e s ,  took p la c e . A mu th le v e r  in­

crease  occurred from the e ig h t  to  the tw elve morgen per s te e r  grazing 

r a te s .  Thin su g g e sts  th t  e i^ i t  morgen per s t e e r  might he ap­

proaching optimum average g ra z in g  in t e n s i t y  in  terms of p r o f it  and 

in t e r e s t  on in vestm en t.

In terms of T.D.K. acquired  and liv o w e ig h t m aintained per mor­

gen, both e ig h t  and s i x  morgen s ta c k in g  in t e n s i t i e s  r e su lte d  in simi­

la r  amounts. This im p lie s  th a t in crea sed  nu* r ic n ts  re not procur­

ab le  • t  he v i e r  than e ig h t  morgen per s te e r  grazin g  r a te s ;  in going 

up the s c a le  t o  the tw elve  morgen i n t e n s i t i e s , on the one hand, l iv e — 

w eight m aintenance and t o t a l  d ig e s t ib le  n u tr ie n ts  shw/ a dec^u.aso, 

but on the o th er hand, th ese  y ie ld e d  the ig h e st  p ro fi  ̂ per morgen

cand the h ig h e s t  r a te  of i n t e r e s t .

In s p i t e  o f extrem ely heavy G eigarl: a fr lcan a  popul ticx is, no 

"vorm cersioktc" occurred. As 4r. ex p la n a tio n  i ; i a auggsetud th t  

pasturage p r e fe r :b io  tc  s t e e r s  wore always a v a ila b le  and that they 

wore never o b lig ed  to  s u b s i s t ,  in  p art or e n t ir e ly ,  cn t: i s  bush.

I t  was o c c a a io n a lly  grazed , but never in  amount; d e le te r io u s  to  the

h e a lth  o. the vinimala.

The most Import n t co n c lu sio n  .rr iv ed  at and p r a c tic a l value of
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thoso cxp orin en ts i s  th a t n o ith o r  frcu  the v o g o ta tio n r j, nor froa 

tho s to ck  production a sp e c t , i s  thoro much t o  choose hotv/oen the va­

r iou s system s used . Farmers who had heou fo llo w in g  a continuous 

g ra z in g  system  wore q u ite  j u s t i f i e d  in doing s o . I t  i s  tho 

ch eap est end saves two fen ce s  on th e  three-cam p and four on the f iv e -  

camp system . However, i t  must "bu emphasized that thoso remarks 

apply s t r i c t l y  to  circum stances where camp s iz e  v ar ied  from eigh t to  

tw en ty -fou r  morgen w ith  w ater in g  p o in ts a maximum d istan ce  of 150G 

yards from the fu r th e s t  p o in t in  n„ny p a r t ic u la r  camp.

In +h is  co n n ec tio n , i t  i s  i llu m in a t in g  to  have Heady ( 1961) 

attem p tin g  to  answer the q u estio n  o f, "why does def 0 r rod-r ot t i  on 

grazin g  show s ig n if ic a n t  r e s u lt s  in  tho management o f land while i t  

has n ot been proved su p e r io r  under experim ental t e s t ."  He suggests 

th a t te e  answer might l i e  in  oth er  fe a tu r e s  of management when a 

rancher b eg in s d o fo r r o d -r -tr t i~ n  sy stem s. /xiong o th ers, a change 

in  s to c k in g  r - t e ,  rcd i; cr ib u tion  of anim als and brush control is  

m entioned. For c o n d itio n s  r u lin g  in  Griqualand W est, tho follow ing  

improved a t Ack management measures nay be added: regu lar .nd s u f f i­

c ie n t  p h o sp h o ru s-lick s}  more w ater in g  p o in t 3( c lo s e r  c u ll in g  of 

non -p rod u ctive  an im als| r e g u la r  immunization aga in st endemic disea­

se s  )  reg u la r  drenching ..g a in st  in te r n a l p a r a s ite s f  breeding and 1 ro­

t a t in g  seo.sons c o in c id in g  w ith  tho p eriod  of maximal production of 

the v o id ;  the use o f a s u f f i c i e n t  number of s ir e s  and gsner . l ly  1®” 

proved s u p e r v is io n «

In p r c t i c o ,  ' two—camp ays+oa , s im ila r  t o  th at described  by 

Kos to r t  (1 9 5 2 ), whereby °ne cr—p i s  grazed con tin u ou sly  whixO the 

other i s  b ein g  kept as a w in ter  and sp r in g  re se r v e , seems t o  suggest 

i t s e l f .  Camps should  be gr-zed  and r e s t e d  in  . I t c m a t o  groi/ing soa 

so n s . R e s t i n g  of camps should coLmionce a few days a f te r  tho f ir s t  

good sp r in g  o r oarly-auum or r a i n s .  Camps enould continue be res 

u n t i l  a f t e r  t h o  f i r s "  k i l l i n g  f r - s t a  the fo llo w in g  1 v- • than

should  bo .̂h camips be made a v a i l a b l e  t °  s to c k  r ig h t up n he time

the occurrence of th e  f i r s t  good r a i n s  a . to r  win e x .

Al-TNBXURB 4«»«A°4
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CHAPTER IV .

THE EFFECT OF STOCKIIIG RATE .Til) ROTATTOliU GRAZEJG 

ON oHESP PRODUCTIUH.

The n m .ctico  among aheop farmor& on tho Ghanp p lateau  la  to

hroed shoop \.lth 'iu t  r e s t r ic t io n  of th e ir  numbers. In the old days

they \ /e r . grazed under the care of a herdsman during the daytime and 

kraalod  a t n ig h t .  A fte r  the in tro d u ctio n  of verm in-proof fencing  

sheep wore fr e e  ranged. Thoy wore grazed a l l  over tno farm without 

regard to  v e ld  management or improvement fo r  maximal production. 

,:V orm oorsijkte" occurred g e n e r a lly  and deaths due to  starvation  were 

cor.mi on.

Because of the advanced degree of v e ld  impoverishment and re­

cu rr in g  outbreaks of "verm oersickte" of in c r e a s in g  s e v e r ity , two se­

r ie s  of exp er im en ts, em ploying wcthurs as grazers of v e ld , were in i -  

t ia to d  to  comp-are i

A. Two r a te s  o f s to c k in g  under continuous grazin g , and

B. F ive graz in g  system s a t a s to c k in g  ra te  of one sheep per

morgen.

The p .rposo o f th ese  experim ents * as to  determine how tue veld  

cou ld  ho managed and a t what grazin g  in t e n s i t y  i t  ho grazed an that 

aheop would d er ive  maximum b e n e fit  commensurate w ith  v e ld  conserva­

t io n  and improvement.

In th is  r e sp ec t  Davies (194°) gave e a r ly  d ir ec tio n  regarding the

nature of in v e s t ig a t io n s  to  be undertaken, "In the sem i-arid  pastoral 

areas on which the ca rry in g  ca p a c ity  i s  below a sheep to  1 .5  acres, 

th e  p reven tion  of d e te r io r a t io n  of the p lan t c'w or by expl i -a t iv *  

g ra z in g  i s  the most im portant phase o f pasture s e a r c h ."
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'/no oxp oriocn ts v/oro o a rr io d  out m  lim o nnd d o lnmitcveld 

r c sp o c t iv o ly  undor both r a te s  of groping. Data from experiment 4 D 

for-*od part of the m a ter ia l of a th e s is  subm itted by the author to  

tho U n iv e r s ity  of the W itwntorerand fo r  the degree of Uastor of 

S cien ce  in  the Botany Department. Table XXVIII g iv es  d e ta ils  of 

the four g raz in g  in t e n s i t y  exp erim en ts.

•TABLE XXVIII.

GRAZ Iff 0 Ii:TEIUIiT w ith 3HFEP ON VBLD.____________

Experiment Nol ____________P a r t ic u la r s .__________________ _

12 "~Linovold 1 13 sheep continuous m 12 morgen.

. L » 12 sheep continuous on 12 morgen.

D n l o m i t e v c l d  : 18 s h e e p  c o n t i n u o u s  on 12 morgen.

; 1 2  sheep continuous on 12 morgen.
1 2  D.

B xp orin inta  4 L, 12 L rod 12 » were cemoeneed in  P c tn u iy  1 * 0  

end experim ent 4 D fo u r  yeere  o u r l le r .  "hey wore d l.oen tln u od  In 

J u ly  1957 ex cep t f o r  experim ent 4 D which wee te m ln n te d  in  July 1953.

Veld end sheep in te r a c t io n  was measured ty  menns of;
"

(1 ) Frequency e s t im a te s  of p la n ts ,

( 2 ) F ie ld  obser'r t io n s ,

(3 ) S o il  a n a ly s is ,

( 4 ) L ivow eight changes,

(b ) L ivow eigjit-curvo a rea , and

( 6 ) G o ig e r ia -p o iso n in g  and o th er  l o s s e s .

( l )  PT.AUT FR50|T.rEiICY B S - 1. ATEG:

In T ables XXIX and XXX th 3 change in the frequency o f  p lants  

d -r in g  the experim ental p e r i o d  i s  given fo r  lim e and dolom iteveld

r e s p e c t iv e ly .

i / J L E  X X IX .• ♦ A 0®
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TABLE XXIX.

PLAifl REBP0H3E TO 1% GRAZING DJTEtToITlES WIT'S 

SHEEP OK LIKE VELD AT KuuP^AKSFUNTED:.

Frequency per 6u Cj'j.adrata 

S x p t.4  L (ln /a h ) : Expl.12 Lf"Am/ah^

CLULiX SPECIES:
± m i s i  m i

Themed"- tr i-.n d ra . • • • • » • •
Chryscp og^n n^nt.-uma . . .  
D i^ ita r in  eri.-.ntha. . . . . .
F ineerh uth ia  - fr ic a n a . . .  
Sporohnlus f iuhrir.tua . .  
C.yrabcypofî n n lu r in o d is . . .

SER.IL SPECIES:
E rayrostia  letuaanniana. . . . . . .
E. ohtusa. . . . . . . . . . . . . . . . . . .
Oropotiup c .ponae. . . . . . . . . . . .

PIoKEBR SPECIES:
Enneapo-ton brachys tachyus .  • • •
A r is t id a  c u rv a ta . •  ............ ..
Tragus raccnosus . . . . . . . . . . . . .

"/EEDS:
O eigeri a a f r i c a n a . . . . . . . . . . . .
Chrysocona t c n u i f o l ia . .  . . . .
T rlbu lus to r r c - j tr is .  ............ ..

KARROID SPECIES:
A ster  a u i i c a t u a . . . . . . . . . . . . . .

OTHER SPECIES:
Woody. .................................................  0
Herbaceous..................    34

6
2
6
2
9
0

3
0

20

21
24

18
2
0

0”
1
5
o
9
o

8
1

29

38*

%
48

4
2

H*

0
2
3
2
0
2

9
0

16

26
39

8

4
0

0
0
0
0
0
0

7
0

23

lb

1$
0

3
36

3
13 59 -

Waody sp. c ie s  c c a p r ise  the genera E u clea , ^'.re u ,.n t..u s ,

Asparagaa and A cacia .

Herbaceous s p e c ie s  e m p r is e  the genera hulbas'*yli^» ^  - I ^49-

rcma, B a r le r ia , S ta c h y s . C orn elina, Cyp, ru s, EurhorUa, Halaxri da, 

i -r a e a , B le p h a r is , Pharnacouc and Ixiaranthua.

* = S ig n if ic a n t  d iffe r e n c e  a t P = C.05

m» = S ig n if ic a n t  d iffe r e n c e  a t P = 0 .01

hod by Van Braembsen (I95 l)*Surveys accord ing  to  the mothoo. by

TILLS XXX.../109

i
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3IIEEP OH DOLU: ITSVSLD AT ■ItXriL'JlSPuN'I’SE;.

liunber of p la n ts  ,  Frequency^n^por _  .
pc-r 15 gundrata 60 qaadrata^ 4
Hicpt.4 S ( lo /a h )  1 Sxpi.12 DC^/jm/sh)

CLII4.:X 3P3CIS3;
Thoaodo t r i ^n l r u # #####*#»#«#

1947 1953

Chn'sopog°n n m ta n u s. . 
D i^ -it-ri e r l ’Xi thn.  » . . . »  
F inpcrhuth ia  a f r i c a n a . . .  
iporn'bolus f i:  ib r ia tu s .
C y a b o p o a r n  a l u r i n - d i s ....................
IIutcrcpo^TTi ca n t^ r tu s . . . . . . .
Enneapogon ac ^p.ariua  .
Bustacnys paspal - ' idos . . . . . . .
A r ia tid a  v e s t i t : . . . . . . . . . . . .

S u b -to ta l

14
17
22
0
1

50
42

5
5

35R-‘-L SPECIES:
E raprnstia  lehis:.nnla,na. .  . • .  • 
E. o b tu s a .   ..................... ..

den u data,
opetiur. capensr . . . . . . . . . . .

3r ch i.aria  cruaj formi a . . . . . .
r rag-i s k o e l e r i o d e s . . . . . . . . . .

S u b -to ta l
PIONEER SPECIBS 1

112

Inneapognn brachystachyua. . . .  
' .r is t id a  cu rvet a  .
-rague raoor.icoU3 . . .  . .  . . . . . . .

S u b -to ta l____________

15
12
24

J L

‘"EED3:

af r i c a n a . . . . . . . . . . . .
ih iys oc amr t cnut f  a l i a .  .......... ..

; t a r r - s t r i s . .............. ....

6
5

S u b -to ta l
:.'.RRuID SPECIES: 
ndipcfer.a patc-na 

iTHER SPECIES:

gili:d t o i:x

4
40
35

0
4
0
7

47
1 
4

1 * 2

558

333
15

224

J J 2

84
2

17
103

16
37

S u b -to ta l 22 53
358 1428

1951 1957

6
0
V
0
0
0
2
1
0
u

20
47
28

2

0

0
12

0"
0
0
0
0
u
0
1
0
0

68 463 24 18
0 0 0 1

43 95 0 7%,
0 0 23 53
0 0 0 1
1 0 u 0

3 C2 3 *
16*

0
0
0

0
74*

cody s p e c ie s  comprise the genera S u c lcn , . rca r. x .ta ^ y  ''',us 
Asparagus. ,

crb acenud s p e c ie s  com prise the genera -;:a liu , Sericor^m t̂ . • —*
s ta c h y s , C m acJina, C y p r u s , e la f r id e , ^ r a e a ,  _3I o} - - r ^  an 
Pharnaccun.

= S ig n if ic a n t  d iffe r e n c e  a t P = O.O5 . 
at = S ig n if ic a n t  d iffe r e n c e  a t F u .0 1 .

:1: rE E ri;iE iH
Murray (1 9<*,6 v • "fVinAustie • •/



Because of tho inadequacy r f  the uethod of p lant counts, largo  

changes only in  the frequency w i l l  be con sid ered .

Climax g ra sses  were unable to le r a te  severe grazing by sheep 

but they w ith stood  moderate grazin g  at the rate  of a sheep per mrr- 

gen* F inaorhuthia  a fr ic a n a  on both v e ld  typos cuid Thome da trtandra 

on lim e d id  n o t  stan d  up t"  e i th e r  moderate or severe grazing. oeral, 

p io n eer , k o r m id  and o+her sp ec ie s  remain' d s + ablo under both inten­

s i t i e s  on lim e v e ld  and under the severe  in te n s ity  on d o lT iito  but 

in crea sed  under the moderate grazin g  r a te  on dolom iteveld .

In p a r t ic u la r  tho in c re a se  in  Z ragr^ stis  lehaanniana, Sr.neapogee 

brachystachyus c.n.1 Tragus r cc.:. -sus on dolor i t e  are notewortliy*

In a d d it io n , under both moderate and severe  grazing  Heteropogm ocp- 

tc r tu s  d e c lin e d  and Sust-.chys r asc .lo id c s  was p r a c t ic a lly  elim inated.

Severe g ra z in g  on lim e v e ld  r e su lte d  in  a s ig n if ic a n t  increase  

of Chrysocona t e n u i f o l i a .  Under the moderate in t e n s i t i e s  i t  was 

kept in  check .

0,ving t c  pronounced sea so n a l v a r ia t io n  in  tho occurrence of 

G eigeria  a fr ic a n a  no deduction s from the counts of two iso la te d  sea­

sons are j u s t i f i e d .

(2 )  FIELD GBoSHVdTIONS;

Sheer p r e ferred  ri home da triandrr. and E r a g r .s t is  lehmanr.iana to 

a l l  other g r a s s e s . During tho grea ter  p r ' the yo .r they d iscr i <

m inated a g a in s t  CvmboDogcn e lu r ln o d ls , d iscr im in a tio n  being most pro­

nounced under the moderate and lo s s  so  under the severe grazing inten­

s i t i e s .  In sp r in g , however, when fr e s h  sprouts of other g r -sse s  

were grazed o f f ,  sheep grazed tho green sprouts of th is  specivS froa  

in  among o ld  grass in  the t u f t s  u n t i l  the onset of r a in s . Deeper 

s o i l  s i t e s  were occupied by -'.r istid a  curvata .

P eren n ia l g ra sses  wore co n fin ed  to  rocky outer ps vxeep 

m oderately grazed  dolom ite where g r o sses  formed a continuous stand.

Under tho sev ere  i n t e n s i t i e s ,  p a r t ic u la r ly  in ov..s n~ 

dant r a in , a few p eren n ia l g ra sses  managed to  seed . i J l  g ra sses ,
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w ith  the ex cep tio n  r f  Cymbopogon p lu r in ^ d ie , were gradually grazed 

down to  the ground and n n area s e le c t io n  was ev id en t.

Sheep s ta r te d  browsing shrubs e a r l i e r  in  w inter under the se­

vere in t e n s i t i e s  than under the moderate i n t e n s i t i e s .  Tarchonan-  

thus minor was always p re ferred  to  other shrubs, and was b n rso d  

u n t i l  only th ic k  branches rem ained. Sheep to-'k other shrubs reluc­

t a n t ly ,  r e tu rn in g  to  T. min~r whenever new growth became a v a ila b le ,

;.t the end o f the dry season  a l l  shrubs were devoid of lea v es  as 

fa r  as sheep cou ld  reach .

Towards the term in ation  of the experim ents Sragrosti s  lehman- 

niana and ; arch onanthus canphoratus van. l ita k u n e n s is  co n stitu ted  the 

the bulk of a v a ila b le  herbage. An ex cep tio n  here was found in  mo-
8

derate g ra z in g  on dolom ite where t u f t  g r a sse s  abminded. In both 

lim o v e ld  e x p e r im e n t s  and a ls o  in  th e  sev ere  grazing  experiment on 

dolom ite the grazin g  p ressu re  v.vs e x c e s s iv e  and caused p lants to be 

u n th r if ty  ,and the su r fa ce  s o i l  to  be blcwr in  under the shrubs and 

f e n c e s .

(3 )  SOIL AIIA1Y3I3;

In T ables XXXI and XXXII p a r t ic u la r s  arc given of mechanical 

and chem ical an a ly ses of s - i l s ,  d erived  from experim ents on lime and 

dolnm itovold  r e s p e c t iv e ly ,  a f t e r  being exposed to  the d iffe r e n t  graz­

in g  i n t e n s i t i e s  fo r  the duration  of th ese  experim ents.

TABLE X X H .../H 2
L _



MECH-̂ 'ICAL /.'ID

TWO OR-’.ZHIQ Ri.TEi? WITH SREEP AT KvuplL'^SP^TEDi.

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

; : u—3 ° 3—6 : 6-12:: 0—3 : 3—6 ;S o i l  horizon ( in c h e s ) .

pH.

R esista n ce  a t 60 F,

IlGch ni cal analysis (#):

Sand (>0.U2 mm.)

S i l t  ( 0 .0 2  -  0 ,002  mm.) 

Clay (<0.002 mm.)

CaC03 ( £ ) .

?  W ) (,).
C ( * ) .

H ($) .

C : N r a t io .

W ater-so lub le  s a l t s  

Na.

K.

Ca.

Mg.

hco3

C l.

t : $ : :: i i
:: 7 .3 0 :  6 .9 0 :  7 .^ 4:: 7 .35: 6 .85: 6.63
: :  : : :: : :
:: 1330: 1450: 1420::  1150: 1520: 1490
:: : : : :  :
::  : : ::  : :
::  : : :: : :
: : 8 4 .5 1 :8 3 .8 6 :8 2 .6 9 - :80 .39 :83 .-a :82 .65  
: :  : : ::  : :
::  5 . 8 7 i  5 .5 1 :  4 .8 2 ::  8 .8 3 : 5.35* 4.51 
:: : : : : 1
: • 9 .6 2 :1 0 .6 3 :1 2 .4 9 :  :1 0 .7 6 :1 1 .24:12.84

:: : :
0 . 00:: 0 . 09: 0 . 00: 0.00 

i t  :  :
.0 0 0 4 ::.0 0 2 5 :.0 0 0 6 1.0003 

:: : : 
0 . 41 ::  O .93: 0 .60: O.47 

:: : : 
0 .U5 :: 0 , 11 : 0 . 07: 0.05 

:: : * 
8 . 2:1 : : 8 . 8 : l : 8 . 8 ild D .2:1 

:: : :
:  t  :  1
: t : *

. 0013::.0011 :.0019 :.0009  
: :  : *

, 0014: : . 0007:.0003 :.0002 
s : s *

. 0042: : .0 0 3 7 : .OO4I : .0028 
: :  : 1

. 0005: : ,O ul2: . 0006:.0017 
::  : * 

.U158::.U115:.U109:.0105
:: : 1

. 0032::.0 0 2 4 :.0 0 3 0 :.0 0 2 4

: 1 :
:: 0 .00: 0.00 
::  : 

0022:.0007  
: : :
::  0 , 7 1 : 0 ,6 8  
:: :
:: 0 . 0 9 : 0 .07  
::  : 

:8 .4 :1 :9 * 4 :1  
: : :
::  :
::  :
: : . 0011 :.0012  
:: :
: : , 0 o l 5 t .0007  
:: :
: : . 0048-,0044  
:: :
: : . 0 0 0 4 : . 0 0 0 6  
>: :
: : . 0152: . OI44  
: : : 
::.0 0 2 4 :.°O 2 7

(a ) = A n alyses by D.F.M. Cl ascor.,

( 2 ) * 1^ C itr ic  a c id  s o lu t io n .

(n ) = S a il  : Water :: 1 : 2 .

There i s  no d iffe r e n c e  between the s a i l s  of the two grazing  

r a te s  as fa r  as th e ir  depth ten d en c ies  are concerned, 

upper horizon the phosphorus, carbon and n itrogen  s ta tu s ,  the s i l t  

and c la y  f r a c t io n s ,  in  ad d ition  to  the m.gncsium content of s o i l s  

under moderate grazin g  are h igh er  than th ese  s H 3 ande

g r a z in g .. . /H 3



c ' u n  a n a  d i  

e.to  h i g h 01"



f '  ■ '

’

*
*  •

l v

m  I ,

1 1 4 .

iA aL B _,jggai.
/ \

iHAMICAL :JJD CHEMICAL .'JI/JIYSES13 j OF DULuMI',EV3L3 SOlli U%D2R

CTU GRAZ DIG IL'.TES WITH oIIEEP Ai KuOPIL'JISM'iTHI. 

S o l  1 h o r i z o n  ( i n c h e s  J

pH.

R esistance  a t  6u F. 

Mechanical r-nalysis ( ^ ) t 

Sand (X>.02 mm.)

S i l t  (0 .0 2  -  0 .002  mm.) 

Clay 0 .002  mm.)

CaC03 ( # ) .

P (5b) (z)

C (#).

N ( # ) '

C 1 H r a t i c .

W ater—s c l u h l o  s a l t s  ( /j)   ̂ ^ * 

Na.

K.

Ca.

Mg. 

hco3 .

:> Expt. 12 D i : Expt. 4 D
• 1 ( 2 / 3 r . i . /3h o e p ) .  rj__ ' J n . /sheep).

; :  0 —3 : 3 -6 : 6— • 0 j : 3 -6 : 6-12 
:s  . ~ -■ V:** t I %

6 .9 8 . 6 . 8 - 6 . 8:!:: 7.-40; 7 .48; 7.55
j ;  : : ::  s : '''#
:: 1050; 132C 13CO$; 7.200: 1050, 1150
: 1 : :: : :
: :  : : • 1 : :
:: * :: : :
: ; 8 1 , 20:79.51  s80 . 06: 83,02:02.11:81.20  
: : : : * • : :
:: 5 . 36: 5 8 9 : 5*43:• 9 .65 . 8 . 12: 6.41 
■ • : : : • " *
: : 1 2 . 8 4 :1 4 .6 0 :1 4 .5 1 :1 9 .18: 9 .77,12.39  
:: : : :« 1 ‘
::  0 ,0 3 :  O.uO: 0 .0 0 : :  1 .7 1 : 0,72? 0.22
; t : : $: 1 : %
, : vou;', .u  j2 7 : oo] 0 . •ooib  «o*>3 • ,^ 1 9
• • ; 5 • * ^
31 l . o i ;  0 , 8 6 , 0 .5 4 :•  1 ,6 7 : 1 .16: 0.60
j* * 4 • » •
::  0.7 2: 0.11? 0 -0" . O.JJ: 0 ,1  j :  0.0?
. :  1 s : :  : :
: : 8 , 6 :1 :7 .9 5 1 :7 -3  H * ' l  6 .3 :1 :8 .2 :1
:: : : :1 ! !
: :  : • s : 1 
: :  : ; * * • *
; J .0013? .0012: . 0* :.0 .u X f.. ,uvlO« .0010 

. ,  .u u l l :  , 0004: .O'.’O:’; • , 0V12? .003 0$ ,0003 i  

:: .Ov'5" ■ .002 V ,002';? ? .0057: .0054: .0015

! .  .G(X2- ,vu>.V 5 ? - V- ' i . 'U.3i ,0024
•  m 4 S ^
:,0 l62:.L L b5'.U v3G -::  3: ,0141

3 * . ; :
! j . 0027: .0027: .C ogl; * .0028: , 00441.0038

V1 e  — —* —

( s )  = A n a ly s e s  by D .F ." . .  C laas?

( z )  = Vjo C i t r i c  a c i d  s o l u t i o n ,

(n )  = S o i l  : W a te r  : :  1 : 2 .

With in c r e a s in g  depth of s o i l ,  there i s  n-’ di?--r>-n 

t e n d e n c i e s  between the g raz in g  r a te s .  In the 0-3

s i l t  and c l a y  fr a c t io n s  o f the graz in g  r a te s  -re  i -  aav ... - 70 : j
l a t i m  t o  each o t h e r ,  h i g h  c l ^ y  under savors grcalr.r ^ " ' 3  ^ s ^ . a t c d  

w i t h  low s i l t  c o n t e n t .  S o i ls  u n d e r  moderate g r : . - - ;  hna I

c a rb o n  and  n i t r o g e n  s t a t u s  and a w ider carb 'n  v -  -  1 | j

L _

- —



a l l  horizon s than a r i l s  under severe gr-.zing .

( 4 ) LTVETEIGHT5:

In Tn*lee XXIII and XXIV the average Ixvoweight gains and 

1 nesea ,  l i v e w a i g h t  m aintained and t o ta l  d ig e s t i .I o  n u tr ien ts  Cb- 

ta in od  are given fo r  sheep grazin g  l i a e  and d o lo a ite v e ld  under two

r a te s  of g ra z in g .



116. 
i m s  XXXIII

GAINS ABD LOSSES PER 3HgS? « LIVZWEIGHT MAIM- 

IN POUNDS PEI LiJRGEN ujf LUIS VELD UNDER

TAINED AND T.D.N. QBUl^EI) 

TOU GRAZIilG RATES.
t

t >  Bxpt. 12 L -  (0 .67 m or^n/uheep). t Expt . 4 L -  (1 morgen/sheep) ,

I

Seasons. i

Total
R a in fa ll

(mm.)

«t
11 Summer 
; iGains

Spring
Losses

tLivevzeigbt 
Net tmaintained 

G ainr.tpor morgen

Net 1 
T.D.N.per t 

morgen. :
Summer
Gains.

Spring
Losses

tLivowoightt Net 
Net t main ta in 0 dt T•D.N. 
Gainstper morgent liorger.

!
1949/50. : 588

i :
»: 36 3 3 3 (° ) | 33121

t
459 1 37 r

t
32 : 22081 370

1950/51. 470
> 1
tt 12 5 7 t 30166 389 21 2 19 t 21658 317

s
1951/ 52 . 1 288

t :
tt  15 20 - 5 (^ 1  36720 429 : 18 17 1 t 29988 348

1952/ 53. « 418
11
t; 15 13

IrpJt
2 t 38090 

(x»2Pi)t
-6 ; 43016 

(P$)t

463 t 
|

24 9
(np ,):
15 t 26530 366

1953/ 54 . «
t

378
11
ts 11 
11

17 482 t
t

19 14 5 : 47916
(pc) t

396

1954/ 55.  1
s

459 :: 25
i 1

24 1 : 43253 
(svgpa).

531
1

19 19 0 2 t 47085 
( p v j t

375

1955/ 56. J 563 , ,  21 27 -6 % 33306 383 t 15 8 7 t 35490 260
1

1956/ 57. 427
11
tt 24 
{ ;

16
(Pi)'

6 ■Lt 19824
l

1
300 t 

1
21 15

(p2) ‘
6  ̂ 1 20i6u 

1
187

lie an per « 
season. * 449

I s
t> 20
X •

16
t

4 1
*

#

•
22 11

t
11 t -

Mean per morgen 
season.

per X X

tt 30 24
t

6 t 34687
1

430
1

22 11 11 t 31364 
1

327

V  V  P2' ^8' e tc ‘
Sub-notation deno+ea the nu-nber of animals 
in v o lv ed .

b -  Sheep died from Hydrocyanic po ison in g ,

t  -  Sheep sick  from G eigeria po ison in g .

r .  Sheep removed fr-m 5 / l l / 5 2  -  10 /2 /5 3  due to  her', age s h o r t a g e ,

n .  Sheep removed from l l / l l / 5 2  -  10 /2 /53  due to  herbage s h o r t a g e ,

p .  Sheep died from poverty .

x -  Sheep removed 29/12/53 -  23 /2 /54  due to  h e r b a g e  s h o r t a g e ,

v -  Sheep died from G eigeria po ison in g .

o -  Bwea replaced wethers on t h e  e x p e r im e n t s  from th is season
onwards.

a -  -'e i^ its arc the mean o f 1 0  a n d  1 2  s h e e p  f o r  e x p e  r1 m<. n ■ L
and 4 I* __ ______

TABLE XXXIV,. . / l l 7



UBLE XXXIV.

livkvteiqht jiahj-

Seaaons,

1945/46.

1946/47.

1947/48.

1948/49.

1949/50.

1950/51.

1951/5P.

1952/53.

1953/54.

1954/55.

1955/56 ( o \

1956/57.

PAINS AHD LOSSEa PRR SHEEP

MORGEN On  n jT .fit,:rn> v irm T  t,

Expt. 12 D -  (0-^7

268

300

466

151

588

470

288

418

378

459

563

427

11 
11 -
1 1
t ! -
1 1
I I  -

II
:: -  
11
"  15 
11
i : 26
! 1
11 22
11

51
11
*• t 34
< t
it  24

1
:
t
1
1
1
1
I

0

0

13

7

15

15

26

9

44

19
(pu): 

: 12 : 12 :

11 
11 
11

27

20

16 : 
*

21 s

! 13723
l
1 28178

: 42228
1
* 42638
1

53806 

35585

4190411 ;
(p)«

-1 1 23162

Mean per seauona l49/*57 1
'4 V '5 3 . , ,  27

I'ean per morgen per se a -:  1 
SOn '4 9 /'5 7 , ,4 5 / ,53. 1: 41

1
1
1 10
I
I
I 16

17

25 .'5732

24

Net jj 
7 . D.N. per*; 
morgen. :j

::
11 
11

x x
: 1 
x 1

> 1 
11
1: 
1: 
1 r

23?

461

548

729

789

444

559

290

: 1

11 
11 
1: 
11 
11

5=7

:: 
:: 
: 1
1:
: s 
1!

• 1 s .
Mean per season 1949/l953t 29 s 5 .
, ,  1: 1 :
Kean per morgen per s e a -: :  $
son 1949/1953._ _  _  _  , ,  44_ : 8 : 36 , 31693

-e ig h ts  are the mean of 18 sheep fo r  experiment 12 D and 12 
sheep for  experiment 4 D.

Sheep removed 8 / l l / . ! 9  -  IO/1/ 5U, due to  herbage shortage. 
Shoep died from Hydrocyanic poison in g.
Sheep died from poverty.
Sheep s ick  from P eigeria  poisoning.

ENves replaced wethers on the experiments from th is  soar one 
onwards.

: 1
-  ;:

1 1
1:

^94 :1

'IAxNED ANN T.D.N. OB'iATNF.n

m

r

81
Pi
t
0

TWO GRAZING ratbs.

Expt. 4 D -  (1 morgcn/sheoo). «
t

Summon Sprin 
G ains.: Losse

Not
Gain

Liveweightj 
maintained: 
per m or Aron:

Not * 
T.D.N. p en  
morgen. :

17
1
t 13 
:

4 35616 i
:

433 :
24 « 1 5 9 39092 389 i
28 $ 3 25 *̂ 32942 .

1
469 :

33 : 18 15(r 28465 : 394 :
38 : 11 2? (a 36822 : 527
16 i 5 11 26741 : 35C 1

31 : 4 2?(* 16524 : 288 :

36
:
: 4 3 2 (9 34848 :

1
516 :

- : - - 1
2

- : -
2

- :
2

» s
;

- -
3

- 2 - - t
2

8

t
2
: 9 
3

19 :

3
2

t

28
3

: 9 19 31381 !
2

421 2

30
2
3 6 24 -

2

2

30
2
2 6 x 24 28734 i 420 i



On a per sheep h a s is ,  summer gains from the two grazing in ten ­

s i t i e s  on lim oveld  were s im ila r .  The same ap p lies to  d iffe r e n t  

grazin g  r a tes  on d o lom ite , hut here higher summer gains than on

from the two grazin g  r a te s  did  not. d i f f e r  much. On lim e, however, 

severe  grazin g  r e su lte d  in  an 80 per c it sp rin g  lo s s  as against a 

50 per cont sp r in g  lo s s  fo r  moderate graz in g .

On a per morgen b a s i s ,  sheep on se v e r e ly  grazed lim e registered  

a h igh er summer gain  than sheep on the moderate sto ck in g  ra te . But 

as a r e s u lt  of the low er liv o w e ig h t  lo s s  in  sprin g  moderate grazing 

ended the season  w ith more net ga ins to  i t s  c r e d it .  Per r or gen 

summer gains on se v e r e ly  grazed dolomite were higher then an moderate 

g razin g . In s p i t ,  of more w eight l o s t  in  sp r in g  lo rn  severe gtarttijL  

sheep s t i l l  ended the season  w ith  more? n e t  gains than svc order 

moderate g ra z in g .
ME

Both v e ld  typ es y ie ld e d  more to ta l  d ig e s t ib le  nv.trxuh . and re­

s u lte d  in  h igh er  liv o w e ig h t  maintenance under severe g r a in ? .  On 

lim e , both s to c k in g  r a te s  f a i l e d  to  carry th e ir  Sheep the

1952/53 season  and sev ere  graz in g  f a i l e d  once *10re m trhe next sea­

son . On d o lom ite , moderate g raz in g  t n i l .  1 once in  tii 1 1949/50 sea­

son .

(5 ) AR2A OF THE LIVB’/EIOHT-CUBVus

In Tables XXXV and XXXVI t h is  measurement of sheep . .action  to 

grazin g  i s  g iven  fo r  lim e and d e l om itovoid r e s p e c t iv e ly .

lim e were recorded . On dolom ite , sp r in g  lo s s e s  and net gains



TA3LJ XXXV.

AREÂ n ' THE LIVZ/ZIGE'.-CUaVZ v? oH3E? GRAZOIO

I.TTrRVRLT) IP.! I£ r .  i'.'U GIL\Zi:iG RAl'Eo.

: iExpt.A L i:E x p t .l2  L t«C aloulated t lo ig n if ic a n t  
. .  1 m. Q-67 m. r v a lu e s  of ;; D ifferences

P eriod  on Experiment:s Area. : : Aroa.
1: ::

2 8 .2 .5 0  - 1 7 .6 .5 2 . : 1 2625 : 1 2386
11 ::

1 8 .6 .5 2  - 1 2 .7 .5 5 . : 1 3065 t : 
5 ;

2752

1 3 .7 .5 5  - 1 9 .2 .5 7 : 1 1142 : 1 1067
L : — —  — — — -** —

: P f  (P<0.U10)

: :2 .S 8  :U .U 05:i4 L> 12 L 
i : s :s
: s2 .91  :0 .u u 2s:4  L>12 L 
s  s  s  s :
• 1 .66  : u,u49s s N.S»
: t : s s 1

(n ) = Tho area of the liv e w o ig h t-c u r v c  was c a lc u la te d  from the

average llv e w e ig h t  of 13 sheep and 12 sheep fo r  Experiments 

12 L and 4 L r e sp e c t iv e ly *

zodorato  gra z in g , w ith  two out o f throe l o t s  of experimental 

shoop, r e su lte d  in  s ig n i f ic a n t ly  g r ea ter  areas of the liv o w eig h t-  

curvo in  comparison w ith  sev ere  g ra z in g .

I ABLE XXXVI,

PBT.CT- I-HE LIV3K3IGHT-CUBVS O F . ^ ^

DuLOlntevelE JJ l  pep. '' '

I
I

: r r E D

5 .2 .4 6  -  2 5 .5 .4 8  
26 . 5 .4 8  — 14• ^.51  
3 5 .8 .5 1  -  1 5 .7 .5 3

11 
: 1 
11 
1 1

3407
3794
1827

11 
i t

11

11 
: 1

%

-  t 
1

8 8
-  8 I
-  8 8 

8 8

1 5 .8 .5 0  — 1 7 .6 .5 2
:: 
t : - 1: 2116 ::  

«:
— I 

1
-  : 8

8 t

1 8 .6 .5 2  -  1 2 .7 .5 5  
1 3 .7 .5 5  -  1 9 .2 .5 7

11 
1:
t i —

: > 
1:

3313
1231

8 8 
8 8

-  8 
— 8

-  8 3
-  8 3

(„ )  .  The area of the l iv o « e i» t - = u r v o  was c a lc u la te d  f r «  the

average U v e .e lg h t  o f 18 eheep and 12 eh.op fo r

T O  T i  nnrl A  D T C  S  P O  C  t  Iv e ly  «



The two d o lo m ite  g r a z in g  ra+o exp erim en ts were not execu ted  s i ­

m u lta n eo u sly  and as a conseq u en ce sheep  w ere n o t matched. Phis 

p rec lu d es  com parison o f the a rea s  of the liv cw eififc t-cu rv o s to  he 

made. S o a r in g  in  mind th e  l a t e  commencement o f the sev ere  grazing 

r a t e ,  th e  a rea s  o f th e  l iv o w e ig h t-c u r v e  of shocp under moderate 

g r a z in g  wore c o n s i s t e n t ly  h ig h e r  than th o se  o f sheep under severe

grazing!

(6 )  OEISEm-POISOimiG Ah'2 lAKhR LuaaEJi

M oderate g ra z in g  on dol on.ite r e s u l 1 ed in  two ehoop dying from

h y d ro cy a n ic  p o is o n in g  and one sheep  as a r e s u l t  o f p o v er ty . Undar 

th e s e v e r e  in t e n s i t y  two sh eep  were l o s t  from p overty  and one sheep 

from h y d ro cy a n ic  p o is o n in g . Ho O o ig e r ia -p o iso n in g  occurred .

On s e v e r e ly  ga-azad lim o v o ld , l o s s e s  amounted to  20 sheep dying 

from p o v e r ty , e ig h t  from G o ig o n a -p o is o n in g  and fo-ur as a r e s u lt  of 

h y d ro cy a n ic  p o is o n in g ;  under th e  m oderate i n t e n s i t y ,  e le v e n  sheep 

d ie d  from p o v er ty  and two as a r e s u l t  o f  O e ig e r ia -p o iso n in g . A ll 

d eath s due to  G o ig e r ia -p o is o n in g  occurred  s in c e  J u ly  1955 from which 

d a te  owes wore b e in g  grazed  on the ex p er im en ts .

DISCUSSION»

At th e  commencement o f th e  exp er im en ts th e v o id  was composed 

o f a number o f c lim a x  g r a s s e s ,  o th er g r a s s e s  and h erb s . Turing the

co u rse  o f  th e s e  g r a z in g  r a te  exp er im en ts th e  v e ld  r e v er ted  to  a b io t l .

su b -c lim a x  under sh eep  g r a z in g . T his su b -c lim a x  s ta g e  i s  fa ir ly  

h ig h  in  th e  s u c c e s s io n  under m oderate r r a z in g  and i s  maue up 

f a i r  number o f c lim a x  g r a s s e s  and o th e r  s e r a i  s p e c ie s .  In o 

w ith  t h i s ,  th e  su b -c lim a x  s ta g e  under se v e r e  g ra z in g  i s  low in  tbe  

s u c c e s s io n  and c o n s i s t s  m ain ly  o f s o r a l ,  p io n e e r , weed, k rrr o id

and o th e r  s p e c ie s  wi+h few or no c lim a x  g r a s s e s .

The d e c l in e  and ev e n tu a l d isap p earan ce o f clim ax  g r .s .e s  from 

s o v o r o l,  gr»=od v o id  . a ,  to  a t t r l t u t e d  to  =<=• lu u a l removal t y  stoop  

o f a l l  le a v o s  and s to c s  of gv ,s a o s . "Ao p la n ts  -o r e  « h o r .f o »



unatlo  to  B et seed  or to  rep le n ish  root re serv es  adequately. This 

in  turn prevented  se e d lin g s  from re-occupying the ground and er io tin g  

t u f t s  from r e g a in in g  f u l l  v ig o u r . The r e s u lt s  obtai.noI in these 

experim ents i s  contrary to  the exp erien ce  of Biddiscombe, Hutchings,

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

the number of p lan ts of the p erenn ia l grass component tended to be 

higher w ith heavy s to c k in g  in  v e ld  composed mainly of S t i£ a , pjtlorlg 

and M e it a r ia . I t  i s  however p o ss ib le  th a t the heavy stock ing  used 

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

ra te  experim ents under d is c u s s io n . This cou ld  account io r  the d if­

f e r in g  r e s u lt s  ob ta in ed . Boyko (1952) d escr ib es  the ar id  zo ies as 

b ein g  s itu a te d  on the border reg ion s o f su r v iv a l p o s s ib i l i t i e s  for 

the variou s s p e c ie s  and of v e g e ta tio n  as a whole} he cautions agaimt 

even the sm a lle s t  change in  the fa c to r s  in vo lved  in  that they may 

play  an a lto g e th e r  d e c is iv e  r o le  in  p lan t s u r v iv a l.

Under m oderate, continuous graz in g , however, d if fe r e n t  condition, 

e x is t e d .  S u f f ic ie n t  stems and lea v e s  or p ortion s of lea v e s  were 

l e f t  -ingrazed by shoep. *his enabled p la n ts  t ^oed, hereby pr 

p agatin g  th em se lv es . In a d d it io n , root re serv es  accumulated and

vigou r was r e sto r e d  to  the clim ax g r a sse s .

Fin..-qrhutblf. q fr ica n a  again provqd in t a la r .n l  avan to  oodaratt 

UB, .  The r e s u l t s  ob ta in ed  w ith  th is  sp e o ie s  under c a t t l e  grating  

experim ents i s  oon firn ed  by t h is  f a c t .  This s p e c ie ,  seems to  held ;

out promise as an im portant c r it e r io n  of v e ld  u se , both where o e t t l .  jj

and where sheep re b e in g  grazed .

The in c r e a se  o f Ennc-apogon braohystachyus and n ^ u s  rj.ci.mo8 _

on l i g h t l y  s to ck ed  dolom ite runs contrary to  the experience of B id d le

combe e t  a l (1 9 5 6 ). These workers found l ig h t  s to ck in g  provided a

s ig n i f ic a n t ly  low er percentage o f annuals in  the to ta l  gree

s to c k . The decrease o f A r is t ld a  cuvvata on sev ere ly  grazed l io e

and do lom ltovo ld  d i f f e r s  from the sp e c ie s  response obtained V

and Young (1954) in  Texas. These in v e st ig a to r y  found thro

.n e c io s  ( A r ls t ld a a n p .)  to  in crea se  under heavy sheep grazing  but
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to  decrease under c a t t l e  g ra z in g . The divergence in  the rosronse 

of annual gra sses  nay p o s s ib ly  be a scrib ed  to  the natuxo of the year 

in  which the f in a l  counts were undertaken. I t  was most l ik e ly  a 

favourab le  season  r or germ ination and growth of £. brachystachyus and 

Tragus racemosus but not fo r  A. cu rvata . I t  i s  u n lik e ly  that the 

seed  supply of A. curvata became exhausted through years of c lo se  

g razin g . Seeds of th is  grass are c a rr ied  fa r  and wide by the wind 

and the an im als, and the canes were surrounded by large  tra c ts  of 

v e ld  in  which A. curvata grew in  p ro fu sio n .

The movement of s o i l  from the ground between bushes towards 

the shrubs i s  exp la in ed  by Kucera (1958) whc found tra n sie n t types 

of v e g e ta t io n  not as e f f e c t iv e  in  re ta rd in g  surface lo s s  of s o i l .

He e x p la in s  th at such types have c h a r a c te r is t ic a l ly  e a r l ie r  develop­

ment and la ck  the deep root system  which are ty p ic a l of perennial 

t u f t  s p e c ie s .

The e lim in a tio n  of Eeteropogon con to r tu s  and Cyrnbopogon pl.u r l-  

nodja , although th ese  g r a sse s  are low in grazin g  preference for most 

of the y e a r , cou ld  p a r tly  be duo to  sheep c o n tin u a lly  grazing cut 

the green sp rou ts from in  among the old  stem s and lea v es  in  the 

t u f t s  during sp r in g . This n - doubt caused groat in ju ry  to  thsse  

g r a sses  a t a most vu ln erab le  s J:.ge and le d  to  th e ir  d ec lin e  and

eventu al d isappearance.

The in c re a se  in  Chrysocom. t o n u ifo l ia  under sev ere ly  grazed 

lim e i s  a t tr ib u ta b le  to  reduced com potition afforded by fe>.t,r o l i  

max g r a s se s . Shaw (1875) cla im ed  th a t the b i t t e r  and n a u sea *  cha- 

r a c te r  of Chrysocoma gave i t  immunity from grazing and ament 

was r e sp o n s ib le  fo r  i t s  unhampered propagation .

Sheep appeared to  favour the same g r a sses  whioh c a t t le  f a -  

voured. In a d d it io n , sheep obtained  a g r ea ter  proportion of 

herbage from browse p la n ts . This in feren ce  i s  in a g r e e m e n t  , . i t h  

th a t a rr iv ed  a t by Sampson (1944) fo r  burned cnaparral in  Cali 

He found sheep to  u t i l i z e  a l l  typos of brushland more c on p i . o y 

c a t t l e  and to  e x h i b i t  few er season al p referen ces in cnoice of

fo r a g e . U n fo r tu n a te ly .../1 2 3
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U n fortu n ately , shrub surveys were not undertaken in  these oxne- 

r in en ts  and q u a n tita t iv e  data on shrub re a ctio n  to  browsing i s  there­

fo re  u n a v a ila b le . I t  i s ,  however, q u estion ab le  whether the shrubs, 

and in  p a r t ic u la r  Tarchonantbus minor, would survive continual defo­

l ia t io n  and de-branching o f such severe degree as evidenced in these 

experim en ts.

C oetsce ( l9 6 l )  i s  o f the opinion that Tarchonantbus minor had 

been browsed to  e x t in c t io n  by sheep over la rgo  tr a c ts  of the area.

As a consequence, a f te r  f r o s tg  occur and g ra sses  are no longer re­

l is h e d ,  sheep are ob liged  to  f a l l  back on G eigeria  a fr ica n a . In 

t h is  s e n s e , the d e s tr u c t io n  of T. minor may w e ll be considered as a 

co n tr ib u to ry  cause of G e ig er ia -p o iso n in g . Acocks (1953) a lso  sub­

sc r ib e s  co the view  th a t T. minor i s  being  s te a d ily  grazed out.

The s im ila r  ga in s r e s u lt in g  from the d if fe r e n t  ra tes  of graz­

in g  in  summer cou ld  be because sseep  obtain  s u f f i c i e n t  herbage for  

maximum ga in s on one as w e ll  as cn two—th ir d s  of a morgen of e ither  

lim e or d o lo n ite v e ld . On se v e r e ly  grazed dolom ite, enough herbage 

was l e f t  over from summer to  t id e  sheep over w in ter and spring. 

Contrary to  t h i s ,  lim ev e ld  under severe grazin g  r e su lte d  in sheep 

lo s in g  c o n d itio n  to  a dangerous l e v e l .  This in d ica te s  a shortage

of graz in g  during th ese  months.

The c - n c lu s i 'n  a r r iv ed  a t  i s  th a t severe  grazing  as opposed to mo­

derate g raz in g  le d  to  low er summer ga ins on a per stock  u n it  b a s is .

But when t h is  was exp ressed  on a per u n it  area basi^ , the reverse  

a p p lied . This i s  confirm ed by Roe, S ou thcott and -urnor (1959), 

in v e s t ig a t in g  n atu ra l p a stu res  in Mew ^outh ,/a leo . workers

found the same r e la t io n sh ip  between ra te  of gain  pe1" and per

a c r e , "the l i g h t e s t  ra te  o f s tock in g  s l i g h t ly  increa. wool produc

t io n  per head, but the h e a v ie s t  ra te  g r e a t ly  Increasing  p r o d u c t!*  per 

acre ."  Heady ( l9 6 l )  throws some l i g h t  on "his anomaly wsen he con 

e lu d es t h a t ,  "Hot u n t i l  the animal p o te n t ia l  to  produce has teen sur­

passed  w i l l  d if fe r e n c e s  in  the pasture bo measured in animal products# 

The high sp r in g  l iv o v e ig h t  lo s s  of sheep under severe gr



conforms to  r e s u lt s  quoted ty  J ^ e les  (1956) in  that the number of 

sheep turned out f a t  was in v e r se ly  proportional to  the d en sity  of 

s to c k in g . Gard, Pucllem an, Van Doren and Kanmalade (1943) obtained 

a s im ila r  r e s u lt  where the gross annual return from moderate grazing 

amounted t o  ^ 6 . SO, w h ile  a l o s s  o f ^ l . 1 0  was su sta in ed  from a com­

parable area of se v e r e ly  grazed lan d .

The h ig h er  m aintenance and more t o t a l  d ig e s t ib le  n u tr ien ts  ob­

ta in e d  per u n it  area under severe  grazin g  as opposed to  those obtain­

ed fr e e  moderate graz in g  i s  in  accordance w ith  r e su lt s  obtained by 

Roe and A llen  (1 9 4 5 ). T heir work in d ic a te d  that one way of increas­

in g  the e f f i c i e n c y  of use of n a tiv e  p astu res i s  by in crea sin g  the

ra ta  of s to c k in g .

Although la r g e r  amounts o f  T .D .h. r e su lte d  irom con inuou>, se­

vere  s to c k in g  on lim e v c ld , t h is  in creased  e f f ic ie n c y  of use was ob­

ta in ed  at the c o s t  o f ap p reciab le  numbers o f sheep dying irom poverty, 

With the ex cep tio n  of moderate grazin g  on dolom ite, the net gains of 

sheep d e c lin e d  between 195 %d 1957. This su ggests  in a b i l i ty  of 

the v e ld  to  keep sto ck  in a .n r i f t y  co n d itio n  towards the c lo s in g  

s ta g e s  of th ese  experim ents and i s  symptomatic of severe damage to 

the graz in g . This a p p lie s  p a r t ic u la r ly  to  severe grazing on dolt

m ite .

Deaths due to  poverty  and G eig er ia -p o iso n in g  may b e st  be consi­

dered to g e th e r  because of the d i f f i c u l t y  w ith which they were diag- 

n osed . Cn d o lo m ite , those lo s s e s  were few and amounted to  o n ,-h a lf  

p er  cen t per annum as a g a in s t  two per cen t fo r  moderate and three per 

c e n t fo r  sev ere  graz in g  on lim e . Those le a s e s  again tend t i  1* d i-  

r o c t ly  p rop ortion a l to  the grazin g  r a te . An examination of *hese |  

deaths in  th e  l ig h t  of severe  spring lo s s  in  con d ition  makes i t  abOB* 

d an tly  c le a r  th a t the amount o f a v a ila b le  herbage i s  c lo s e ly  corre-  

la te d  w ith  Gei, ir ia -p o is o n in g  vnd s u r v iv a l .  With h ia v io r  grazing  

per u n it  area l e s s  herbage i s  a v a ila b le  per sheep and a h igh er  proba- 

b i l i t y  e x i s t s  of the occurrence of G oigerin -p o ison in e and pov*. y

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



f e e t  in  h e ig h t in d ic a te s  the length.', to  which sheep w i l l  ,~c to  sur­

v iv e  on v e ld  ^rom which most gra sses  have disappeared. Rowlands 

(1959) c cements on th is  phen omen on and r e fe r s  to  the fa c t  th at, "the 

v e s t ig e s  of the sh eep 's  fo ra g in g  in s t in c t  are more marked in some 

sheen than in  others and more marked in a l l  sheep than in c a t t le ,  

from w hich, by the p.r:oes3 "f d -u o s t ic r .t im  , i t  i s  slow ly boing e l i ­

m inated."

Steyn (1943) was one o f the f i r s t  of a lon g  l in e  of workers 

who claim ed th a t the s o lu t io n  of "verm jersiekte" did not l i e  in the 

d isco v ery  of a remedy' but in  the c o rrec t con tro l of grazing . In 

these experim en ts, tw o -th ird s  of a morgen of v e ld  was wholly inade­

quate fo r  sheep and th is  in te n s i ty  had d isa stro u s  e ffo c  s on the vsld  

One morgen per sheep appeared to be the lo v e r  l im it  of grazing inten­

s i t y  fo r  w eth ers. The minimum ra te  of grazin g  for  ewes heavy in 

lamb or with lambs a t fo o t  can be expected  to  be nearly  twice that 

of w eth ers. The in creased  demands of producing owes caused the veld 

to  f a l l  short o f th e ir  demands. -o  such anim als, G eigerla riricana  

provided sustenance and e a t in g  th is  caused ewes to  - a l l  easy prey

to  " ven n eersiok te" •

The p r a c t ic a l  im p lic a t io n s  of those experim ents appear to  be 

th a t a graz in g  ra te  of a dry sheep to  tw o-th ird s of a morgen on lime- 

veld  overtakes both v e g e ta t io n  and s to c k . Such concentration  of 

s to ck  le d  to  the v ir tu a l  e lim in a tio n  of p er e n n ia l, le a fy  grasses and 

an alarm ingly  high ra te  of stock  deaths from both poverty and v er-  

m oereiek te" . H igher up the s c a le  a grazin g  in te n s ity  of one morgen 

lim o v e ld  per sheep appeared to  be the minimum stock  concentration  

at which f a ir  production , commensurate w ith  v e ld  con servation , was

f e a s i b l e .

On d o lom ite , tw o -th ird s  of a morgen per non-producing sheep 

y ie ld e d  s a t is fa c t o r y  r e s u lt s  both as regards l iv e s to c k  and 

At a ra te  o f one ur-rgon per dry sheep the upper l im it  of 

c e n tr a t io n  was reached.

AUUEXUTIE 6 . . . / 1 2 6
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( 5 ) L ivew eight-ourve area , and

( 6 ) G eigorin -n o iaon in g  and othar lo s a o s .

(1 ) PLANT COUNTS,

In Tables XXXVIITand XXXIX the change in  plant counts and 

freq u en cie s  during the experim ental p eriod  i s  given fo r  lim e and 

d olom iteve ld  r e s p e c t iv e ly .

ABLE XXXVIII..A30



TABLE XXXVTH*

PLViST RSSPuHSE TV FIVE ORA API G SYST'ELIb WIl'H SHEEP JH LIUEVELD

Uua'ber of p la n ts  in 'n  ̂ 15 quadrats.

of a u '& r itJ l
Exnt. 1 L. E.cpt. 2 L. Expt. 3 L.
3yat« I d yat, I I  3 y j t .  I l l

19A7 1953 1947 1953 1947 1 953
TT.TMAX SPECIES»
Themoda  .................................  51 15 38 36 34
F ingorhuthia  a fT ic .^a .....................* 4. 4 40 3 ^ *
Chryaopogon m ant anus......................................................  r
Sporobolus   ................. 10 5 0
Bustachys  .................  9  ̂ y ^  0
D ia lta r ia   ........................  0 Q y 3 u
Cymbopogon. p lu r ln o d ls .................  3 0 Q
A r is t id a   ............................  ^  ̂ y 0 0
A» u n l p l u i n l s a   ..................................  o 0  0 54 0 0
Pan! cue. co l  oratum.  ...........   •

S u b -to ta l __________ 141 _111__ m -----126------- M ----- 4 L _

SUCCESSiuliAL SPECIE^:
E ragrostls   .................... 144 105 44 51 >3 155

E. donudata........................................   ̂ J y 0 u 4
Enneapogon  ...................  0 2 ' 0 12 u 0
Oropotium  ..........................   ̂ % 10 u 14 0
Tragus  ......................

S u b -to ta l_______________163___ 1 2 1 -------- ^ ^

n s z s .  t m m i  30 291
Bnneapognn b rach ystach yu a .. . .  5«  ̂ 33 373 24 1 5 0

Tragus  .............   1 5 4 1
Ar is t id a   .......................  v - .

3ut . t o t a l _______________ S8 2298---------  5 8 _ i = 2 -

,  , 29 204 9 324 1 187
Q o ig o r ia  a f r i   ............................ z 4 33 4 14
T ribulus  ......................  ̂ v 0 U 0
Chry^ocoma  .................  ,  n i n

  ------------  3°  i l - i a ---------- S - & -

KARRvID SPECIES: 0
o 3 0  4 u

llonochma  ...............................................  1 0 1
lis te r   ............................... 0 1 0 1 0 u
In d igo fora  p a te n s ..........................   ̂ q____

S u b -to ta l — — , 2  -  1 ~— ■

OTHER SPECIES: . .  •, 1
  0 30 6 ^9 *
Woody......................................................  82 19e 14 66 15 48

the a i s s a t .

.  S ; S ;

I*!: : : : %
>iv Hurray (1946) •

AT KOOPMAN dFulTTETii.
—  ' . .  1 1 . . n

Froquoncy per quadrats, 
60

Expt, 4 L# Expt. 5 >
3y s t . IV S yst. V
1951 i?57 1951 i?5,7

6 0* 17 9 _
2 0 29 3”
2 1 14 28*
9
0

9
0

1
20 12-

6 5 10 5
0 0 12 16
0 0 1 0
0 0 1 2
0 0 0 0

3
0
0

20
0

21
27
24

18
0
2

0
3
0

0
34

8
1
0

29
0

38"
16
31

48*
2
4

0
1
u

0
36

49 210"  

0 1
u 0.

59 
21 15?

115 158”
62 3 4 *
66 88*

116
u
6

0
2
2

229^
3

11

4-
26*

2

1 1
218 230
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Bgcc-mao of tho inadequacy of the aethod of p lant counts, largo 

changes in  the "botanical com position only w i l l  be consid ered .

On both v e ld  ty p o s, Themoda tr ia n d ra , except under continuous 

grazin g  o r. l im e , Chryjopogm aontanus, dp or obelus f iu tr la tu s  and 

D i.T itaria e r ia n th a , excep t under the three-camp systems on lim e, 

proved to le r a n t  t -  grazin g  by sheep under the d iffe r e n t  systems of 

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

t im s  Fin/Tcrhuthin a f r i c n a , 1 ragus k o e le r io id e e  and Sustach^s jgas- 

p a lo id es  proved to  be in to le r a n t  to  grazin g , w hile H eterop^on oon- 

t o r tu s , Cyabopogon r lu r in -d is  and Enneapogon scoparius were kept in

check.

The c o n tro l o f Cbrysocoma to n u ifo l ia  was a ffe c te d  unucr n i l   ̂

system s of graz in g  and on both v o id  ty p e s . High season al variation  

in  the occurrence of G eigcria  a fr ica n a  does not warrant Inference#  

to  be drawn from the p lan t counts o f two is o la t e d  seasons only.

From the p la n t response p o in t of v iew , there i s  l i t t l e  to  choose 

between the d if f e r e n t  system s used .

(2 ) FIELD OBSERVATIONS:

E r o e r o s tis  l . t e w a i l .  producing n o . le d v o . f r d .  bdtb t u f t ,  

and nodes, -ond Themed, tr lan d x- - e r e  the f i r s t  g r s s .e .  to  s , r ~ t  In 

sp r in g . They wore fo il-w e d  by F ir .y r h u th ^  a fr ica n a , C arysopoge  

aontanus, rvmbopogon r lu r in o d is  and o th e rs , erian th a  being

the l a s t  to  green up a f t e r  w in te r . O u t- .f - .e a .r n  w in ter  or .p r in g  

r a in , r e s u lte d  in  v ig o ro u . . f r o n t in g  fo llo w ed  by a c tiv e  g r c t h  a ,

aoon as tem peratures rose a f te r  w in ter .

On 3U.-iLicr-uaed cam p., g r a s . . .  in to le r a n t  to  g ra tin g  .p r= u t.d

w ith lo s s  v igou r  compared w ith g rasses in  camps th..t gra

at oth er  t im e , o f the y e a r . lu r in g  m ild  w in ters w ith  abundant 

carry -over  o f m o istu re , e it h e r  from autumn or w inter r a in . ,  

g e ta tio n  remained a c t iv e  throughout w in te r . dum rer-grat.d cam ,.

sprouted  e a r l ie r  than was the case w ith  s u m m e r - r e s t e d  camps, b u t

for  a short w h ile m ly  compared
f  m n m a T ' njunnB



w ith : one continued sp rou tin g  on summer-spared camps. Cymhopo^on 

was the most v igorous grass to  sprout and continued to  do so for  

an ap p reciab le  t in e .  With now shoots of th is  sp ec ie s  emerging 

fron  o ld  t u f t s ,  sheep grazed these shoots from in  among mature and

dry stem s and le a v e s .

Only in  the case of other sp e c ie s  being  a v a ila b le  did sheep dis­

crim in ate : g a in s t  Cymbopogon, 3 ; orob elu s, Heteropogon con tortu s. 

A r is tid a  v e a t i t a . D ig it a r ia  e r ia n th a , Ennoap^gpn scoparius and atoms 

of a l l  g r a s se s . E. lohmanniana. Themeda. Tragus k o e ler io id e s  and 

F ingerhuth ia  were p referred  above a l l  o th ers . In ear ly  summer, 

sheep grazed A. curvata and prevented i t  from seed in g . At th is  

time a ls o ,  shoop r e a d ily  took a l l  the grasses  w ith  no s ig n  whatsoever 

of e ith e r  sp e c ie s  or a r e a -s e le c t iv e  gra z in g , Upc*i en ter in g  a camp 

in  midsummer sheep p referred  grazing  grass lea v e s  to  stems and in­

f lo r e s c e n c e s .  In w inter sheep experienced  d i f f i c u l t y  in  u t i l iz in g  

the rank growth on a l l —summer s y  red camps.

On lim e w ith  abundant larch  onanthus minor a v a ila b le , sheep 

browsed t h is  sp e c ie s  in  preference to T. camphorr.tus var . lU atajnensis, 

Rhus c i l i a t a , R. p yro ld os, R ^ la n cca , Grcwia oana, Euclea cvata, 

Zl=yphus aucronata and Royor.a h i r ^ . 0% a°lom itc  h-wevor, no such

p referen ces were e v id e n t.

In w in te r  and autumn sheep re lin q u ish ed  gra sses  in  favour of 

shrubs. Sheep p e r s is te d  fo r  some time in  browsing shm b even 

a f te r  the occurrence of the f i r s t  summer ra in s and before gr as ^  

eamo abundantly a v a ila b le . In years o f high ra in fa lx  sheep took 

sh n b e  e a r l i e r  than in  normrl or ir  dry sea so n s, in  which c^se 

g ra sses  v . r .  grazed o f f  f i r s t .  le v e r e  and extended browsing of 

both le a v e s ,  twigs and branches caused shrub v* raenve- s lo  ^

drought, in  f a c t ,  in  some c a se s  no recovery took p la c e . ,hon un­

d istu rb ed  b)' a tock , % cw sh o o ts  grew up to  two f  e t  in a s in g le

growing season .

G o ite r  ir. _ fr ic a n a  su rv ived  = o i , t  and n i ld  v in io ra  and p r o v ld .d

the. etily green in  overgrazed c vans during a p n .ig . a- aul-eucaa

g ra zed .. . / l 34



g i\-20d campa, G> a fr ica n a  appoarod raoro v igorous and moro numerous 

than in  camps grazed during other sea so n s . In such camps, oven the 

annual g r a s se s , norm ally not rea d ily  taken hy sheep, were short 

cropped. * *

Thome da p a r t ic u la r ly  favoured the crumbly lime s o i l  on the 

sh ou lders o f pans and d ep ressio n s , seldom ly occurring in sid e  them. 

3rorobolus vras found more abundantly on the southern- and south­

ea stern  s id e s  of bushes and buah-olumps. Chrysopogon w s confined 

m ainly to  rock outcrops or su rface  lim e sto n e , Enneapogon brachys-  

tachyus to  bare s o i l  among r-xsks and . ' .r i s t i ia  curvata and ragus 

raccmosus to  deeper s o i l  In pans and a long temporary w atercourses.

In th e s e , G. a frican a  seldom ly occurred, th is  sp e c ie s  rath er prefer­

r in g  s i t e s  w ith  o n ly  a th in  f ilm  of s o i l .

Conchrus c i l i a r i s  occurred in  a few bush—sh e lte r e d  h a b ita ts  m 

dolom ite o n ly . I t  was p referred  above .a ll other grasses in  spring 

and grazed w ith a v id ity  at other tim es. This sp e c ie s  remained green 

w e ll in to  w in ter  and as soon as wanner w eather s e t  in , i t  became 

a c t iv e ,  stems turn in g gruon .and now le a v e s  emerging from the nodes.

All-summer grazin g  im paired the v igou r of tu ft  g r a sse s , but 

a f te r  an all-summ er r e s t  i t  was f u l ly  r e sto r e d . Shrub recovered  

w e ll a f t e r  two con secu tive  summer r e s t s .  R estin g  of camps in 

e ith e r  e a r ly  or 1 •tc-summor under normal r a in f a l l  c o n d itio n s , proved 

too sh o rt a time to  a llow  fo r  seed in g . L  f u l l  summer r e s t  was re­

q u ired  in  such sea so n s, w h ile  during years w ith  abundant summer

r a in f a l l ,  h a l f —a—season s u f f ic e d .

U t i l i z a t io n  fo r  half-a-sum m cr, or in  e ith e r  spring or mtumn, 

l e f t  some form of ground co v er , w h ile  all-summ er use at th is  rate of 

s to c k in g , l e f t  a camp bare. On lim ovo ld , the grazing pressure under 

a l l  systaao was df such an order that by the middle of e in to r ,  a l l  

g ra sses  were cropped sh o r t . Sheep would LLen commence browsing 

shrubs - retu rn in g  in  sp r in g  to new, emerging sh o o ts , and continuing

th is  p rocess u n t i l  the onset o f summer r a in s .

Under nm e of the graz in g  system s wore camps ever l e f t  as bare
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In g e n e r a l, s o i l s  aro s l ig h t ly  more a lk a lin e , •‘■he c lay  fraction  

in crea ses  and the s i l t  fr a c t io n  and phosphorus conten t decrease with 

in c r e a s in g  depth. C onsidering the upper horizon on ly , resp ectively  

the h ig h e s t  and low est sand fr a c t io n , and phosphorus, carbon and n i­

trogen c o n te n ts , and a ls o  the r a t io  of carbon to  n itro g en , were re­

corded under system  I on the one hand and system  IV on the other 

hand. In the case of c la y ,  system  I recorded iho l e a s t  and system

IV the h ig h e s t  f r a c t io n .
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The c la y  fr a c t io n  of those s o i l s  in crea ses  w hilo tho s i l t  frac­

t io n  d ecreases w ith  in c re a s in g  depth of s o i l .  Phosphorus, carbon 

and n itro g en  are g en e r a lly  h igher in  the upper s o i l  horizons than in 

• the low er la y e r s .  The sodium, calcium  and potassium contents of 

th ese  s o i l s  fo llo w  the same trend . C onsidering tho 0-3 inch s o il  

horizon  o n ly , the h ig h e s t  a c id it y ,  sand fr a c t io n  and ch lorine ccntent, 

and among the h ig h e st  carbon to  n itrogen  r a t io s  on the one hand, 

and the lo w est phosphorus, carbon, n itr o g e n , sodium, calcium  and bi­

carbonate con ten t were recorded from s o i l s  under the five-cam p sys­

tem. S o i l  from continuous grazin g  were h ig h est in  s i l t ,  phosphorus, 

carbon, n itr o g e n , carbon-n ltrogen  r a t io ,  calcium  and bicarbonate con­

t e n t ,  and lo w est in  c la y .

(4 ) LIVEWEIQHTSt

In T ables XLII and X L I I  liv e w e ig h t p a r tic u la r s  are given for 

sheep graz in g  lim e and dolom itevold  under f iv e  d if fe r e n t  systems of 

grazin g  ranagemont.
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In the f i r s t  p eriod  only did system I I  r e su lt  in  a s ig n if ic a n t ly  

la rg e r  1 ivew eigh t-cu rve  area than e ith e r  systems I and I I I .  In the 

second p er iod  system  I I I  r e su lte d  in  a s ig n if ic a n t ly  la rg e r  livew eigh t- | 

curve area as compared to  system  I I .  For the th ird  and subsequent 

period s no s ig n if ic a n t  d iffe r e n c e s  were e s ta b lish e d  between e ith er  

system s I ,  I I  and I I I  on tho one hand or system s IV and V cn the 

other hand.



In th<- f i r s t  poriod  continuous grazing  r e su lte d  in  a s ig n if ic a n t ly  

la r g e r  liv e w e i^ it-c u r v o  area than e ith e r  systems I I I  and V. In 

the l a s t  p er iod , system  I r e su lte d  in  a la rg er  liv e* e ig h t-cu rv e  

area than system  I I ,  During none of the other periods were s ig n i­

f ic a n t  d iffe r e n c e s  in  liv o w eig h t-cu rv e  areas e s ta b lish ed  between sys­

tem s.

(6 ) GETGERi:.-P0I3UNIHQ AND OTHER DEATHSi

No "verm eersiekte" occurred on dolom itoveld  experim ents. Eap- 

ev er , one sheep was l o s t  tc  uydrocyanic-poison ing under system I I ,  

w h ile  two sheep were l o s t  under continuous grazing , three sheep 

under system  I I  and four ”hoep under system  V as a r e su lt  of poverty* 

No lo s s e s  occurred among sheep grazed accord ing to systems I and I I I .

On lim e v e ld , G eig er ia -p o iso n in g  caused the death of one sheep 

under system  I ,  one sheep in  system I I I ,  two sheep where v e ld  was 

con tin u ou sly  grazed and the lo s s  of four sheep under system V.

H ydrocyanio-poison ing occurred tw ice under system I I .
j fy H

Poverty lo s s e s  wore ap p rec iab le . Jystem III  accounted for  

Tie sheep , continuous grazin g  fo r  e leven  and the five-cam p system

fo r  fou rteen  d eath s.

During the 194 7 /48  season camp changes during a Geige ria -p  o is cu­

in g  outbreak soon cured sheep . In l a t e r  years a change of camp 

n e ith e r  h elped  in  cu r in g  or preventing  "verm eersiekte" nor in abating  

the in c id en ce  of p-'vorty l o s s e s .

DISCUSSION:

L  genera l d e c lin e  in  clim ax grasses and a c o r r e s p m d i n g  increase  

in  the abundance of s e r a i ,  weed and herbaceous s p e c ie s , p a r tic u la r ly  

E ragrostia  lohmannlnna and Snnoa; rigon b r r . c h y s t a c h y u s  in a l l  cases  

and Oroeetium canense and Tragus r a c e m o s u s  le s s  gen era lly  suggests  

a z c a r r a n g w n o n t  of s p e c ie ,  t^ a r d a  e b i - t l c  sub^ lim nx under sheep _ 

g ra z in g . % is  co n d itio n  i s  s im ila r  t o  that of v e ld  under c a t t le

graz in g .
The. • • A47



The in to lera n ce  to  grazing eh mm by Fingorhuthia afrlcana and 

Buat-chys p a e p a lo id ej , and the a b i l i t y  of Thomeda trian d ra , Chryao- 

p0g0n mmtanua, Sporobolus fim briatus and Pi g i t  aria  erlantha to 

w ithstand  u s e , agrees c lo s e ly  to the to leran ce exh ib ited  by those

sp e c ie s  under ca- lo  grazing#

The sm all d i s s im i la r i t ie s  in  p lant response between the d if fe ­

ren t system s might be ascrib ed  to  the overru ling  importance of mois­

tu re , which proved an e q u a liz in g  environmental fa c to r  of the great sat 

magnitude. 3 p c id e l (1952) claim s th a t m oisture i s  able to  mask the 

e f f e c t s  of other f a c t o r s .  Biddiscombe, H utchings, Edgar and Cuthbert- 

aon (1956) found th a t autumn and sp rin g  deferment in  Now :>outh 'ales, 

as a g a in st continuous graz in g , had a n e g lig ib le  e f f e c t  or. the density 

or basal area of sp e c ie s  c o n s t itu t in g  the sward. Roe, Sou'hoott 

and Turner (1 9 5 9 ) ,In an in v e s t ig a t io n  of the n ative  pastures a lso  

in  New South W ales, found in s ig n if ic a n t  d iffe r en ce s  between continuous­

l y  and r o ta t io n a lly  grazed v e ld , both as regards b o tan ica l compo­

s i t io n  and pasture production .

The c o n tro l of Chrvsocccna to n u ifo l ia  e f fe c te d  was most encou­

raging and might have been a consequence of the g rea ter  use sheep 

made o f t h is  p la n t . *  c o n tin u a lly  d e fo lia t in g  aad browsing of 

growing p o in ts  at stem a p ic e s , sheep succeeded in heaping Ch ^ s ocoma 

ab ort, thereby p reven tin g  i t  from p r o l i f i c  seed in g  and in  that way

a r r e s t in g  i t s  in c r e a s e .

The p reference o f ehoep fo r  graoe le .v o e  i .  protohly  keceuae *

* h igh er  p ro te in  co n ten t in  the lea v e s  than in  s te n s . Honrlol (1940) 

found green lea v e s  of Thoned. jr U n d r a  under fnureen ith  e e n d l t l * .  to  

con ta in  n ea r ly  tw ice as =uch, and h r ™  lea v e s  s l ig h t ly  n or , protein  

than the h a u l - , .  Cook, Cook and H arris (1948) a l .o  found ehoep pre­

fer r e d  grazin g  lea v e s  to  stems on a l l  types of grazing in  Utah and in  

a l l  sea so n s. Although stems were found to  ho tw ice as abundant a , 

le a v e s , th ese  workers found stems comprised only 44 per cen t of the

in g e ste d  herbage.
The h ea v ier  browsing of shrub by sheep a n d  r e lin q u ish in g  of

. /  1J.8
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undoubtedly a con tributory  cause of th e ir  d e c lin e . The r e la tiv e  

s c a r c ity  o f Conchrua o i l l a r i s  and I t s  fa ilu r e  to  increase over 

tw elve years ru les  out t h is  sp e c ie s  froo  ever becoming of m^re than 

lo c a l  in te r e s t  in v e ld  management.

Sheep production from the various system s n  lim eveld  did not 

d i f f e r  ap p rec iab ly . The in v e s t ig a t io n s  of Biddiscombe e t  a l (1956) 

at Trangie in  Hew South ’.Vales le d  to  a s im ila r  r e s u lt .  These workers 

found d eferred  g ra z in g , when compared w ith  continuous grazing, to 

have l i t t l e  e f f e c t  on aval" able fee d , wool production or bodyveight. 

Contrary to  th ese  r e s u l t s ,  Dickson (1959) found ro ta tion  a] grazing 

su p er io r  a t very high  s to c k in g  ra tes  when food supply became the 

major l im it a t io n .  I t  i s  p o ss ib le  th at the grazing  rate of one mor- 

gen per sheep used in these experim ents was not s u f f ic ie n t ly  severe 

fo r  d iffe r e n c e s  between system s, s im ila r  to  those obtained by Dick­

son ( l o c . c i t ) , uo show upw

On r o t a t i - n a l ly  grazed do lcm itu veld , sheep liv ew o ig h t gains, in 

four out of e ig h t  sea so n s, were t e l e  th a t of sheep m continuously  

grazed v e ld ,  agreein g  w ith  r e s u lt s  obtained by D ickson(l959) already 

mentioned and by Roe e t  a l (1959) who found the m o a n . liv ew eigh t of 

sheep on r o ta t io n a lly  grazed v e ld  to be c o n s is te n t ly  bolcw that of

sheep on con tin u ou sly  grazed v e ld .

Fr-n the r e s u lt s  In gen era l I t  must he dedueed th a t , regarding 

p rod u ctim  frnm sh eep , v e iy  l i t t l e  d iffe r en ce  e x is te d  between the

yriri ous sy3"tonis in  ox iston coe

S ig n if ic a n c e  can n e t  he attached tc  dates e f  rem-val of .tacit  

fro o  the experim ent. In tim es o f herbage sh o rta g e . Sheep from s y . -  

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

were s t i l l  tc  th e ir  c r e d it ,  w h ile  sheep from system  I wera removed 

more than two months la t e r  when th e ir  n e t  gains amounted to  12 pounds. 

F „ , d ates of removal to  have s ig n if ic a n c e  .sheep under system  IV 

should  have remained on the experim ents u n t i l  th e ,  f e l l  to  the 12 

round g a l .  l e v e l .  Or ccnv r s . l y ,  s h e , ,  from system I .b r a id  have

been removed much e a r l i e r ,  a t  the time when th e ir  net gain dropped

tO .e .A ^



to  15 pounds. The same reason ing a p p lies  in the er.se of do lan iteveld  

experim ents. Sheep under system  I I I  should have "been rem^vod eai*- 

l i e r  than 26th October 1949, or v ic e  v e r sa , sheep from systems IV 

and V should have been kept on the v e ld  u n t i l  they in  turn f e l l  to

11 pounds n et g a in .

Death lo s s e s  on dolom itevold  were few and only those occurring 

under system  V need e x p la in in g . Of a l l  the system s, on both lime 

and d o lom iteve ld , poverty lo s s e s  wore most numerous undsr system V.

The reason fo r  t h is  i s  not a t a l l  c le a r , but i t  might have been due 

to  the slow r o ta tio n  accord ing to  which sheep were tran sferred  twice 

a year on ly . In the dormant season th is  took p lace in  midwinter 

when sheep were unable to  u t i l i s e  the dry, t a l l  and rank growth. I t  

must be borne in  mind th at system  V was devised  by Irv in e  (1941) 

prim arily  fo r  c a t t l e  under Transvaal bushveld c o n d itio n s . Among 

o th ers , Whitmore (1951) found w in ters in  the bushveld to  be re la tive ly  

f r o s t - f r e e .  Curing of grasses as standing hay would thus be pos­

s ib le  and herbage would s t i l l  be accep tab le  to  c a t t le  from midwinter 

onwards. In co n tra st to  t h i s ,  severe f r o s t s  occur a t Koopmanafon- 

t e in .  From the middle of Liny to  September th is  tended to  make the 

already dry g rasses l e s s  accep tab le  to  c a t t le  and even more s c  to

sheep .
The la rg e  number of sheep l o s t  as a r e su lt  of poverty as against 

only one-quarter as many from G e ig e r ia - p clean in g , of which s ix  were |  

ew es, su g g ests  th a t poverty i s  by fa r  the more Important fa c to r  to

c o n sid er .
The main c o n c lu s l-n  to  bo drawn from these gracin g  system ex­

perim ents i s  th at th ere  i s  l i t t l e  to  be gained from ro ta tio n  grazing  

system s as opposed to  continuous use of v e ld . he c o s t  ox an addi 

t io n a l two or more fen ces  does not appear to  be j u s t i f i e d .  P rcv i-

s ic n  fo r  sp r in g  in  th e  f - m  of sh o r t, spared v e ld  and a f a ir  amount 

nf Tamhonanthus minor w ith in  easy reach of sheep, seem to  meet the 

requirem ents o f both v e g e ta t io n  rnd s to ck . C a tt le , being gh 

browsers than s h e e p ,appear to  be e s s e n t ia l  to  provide sh o r ter  herbage,

!



more aooeptatue to  sheep#

I t  must, however, "be s a id  "by way of cau tion , that these expe­

rim ents were executed  over a r e la t iv e ly  short period and that the 

f u l l  e f f e c t  of continuous grazin g  m  the vegeta tion  nay take seme 

time to  m anifest i t s e l f .  A two-camp r o ta t io n a l grazing system 

wherehy camps are a lte r n a te ly  grazed and rusted  for  the f u l l  groping 

p eriod , w h ile  hath are u t i l i z e d  in  the dormant season , i s  suggested. 

Spared v e ld  and le a fy  T. minor cou ld  than be made a v a ila b le  to sheep 

in sp r in g  and -n ly  one a d d it io n a l fen ce would be required .

AH1IEXURE 8 . . . / 1 5 2



CHAPTER V.

THE EFFECT uF GRAZING niTgldlTY. RUTATIvN/J, GAZING ARP RATIO 

UP LA ROE TO 3KALL STUCK UK CATTLE oHEEP PRODUCTION,

I t  i s  customary fo r  farmers who keep both c a t t le  and sheep on 

the Ghaap p la tea u , to  breed th ese  animals in d iscr im in a tely  and with 

l i t t l e  regard to  th e ir  numbers, th e ir  r a t io s  to  one another cr the 

way in  which they are grazed . The r a t io  of large  to  sm all stock  

u su a lly  depends on the p r ic e s  r e a liz e d  fo r  the products of e ith er  

c a t t l e  or sheep and not on the e c o lo g ic a l p o te n tia l of the vegeta­

t io n . L i t t l e  a t te n t io n  i s  given to  v e ld  management fo r  maximum 

production on a su sta in e d  b a s is .  IXiring draughts and during spring 

many c a t t l e  d ie from p overty , and "vermoeralekte" among sheep i s  

r i f e ,  both in  sp rin g  and in  autumn, x

The a v a ila b le  herbage in c lu d f bctl) shrubs, t a l l  grasses and _ 

grasses and herbs of sh ort s ta tu r e . Farming w ith only one kind of 

S to c k  does I n ju s t ic e  to  the a v a ila b le  grazing . Sheep discrim inate  

a g a in st t o l l  g rasses and consequently shrubs are sev ere ly  browsed. 

When c& ttle  a lm o  are kept much of the sh orter  herbage i s  not grazed

or i s  only used  w ith d i f f i c u l t y .

I t  was thought th a t a combination of both large  and small stock

would u t i l i z e  the a v a ila b le  herbage more e f f i c i e n t l y .  -hesc consi

d eration s gave r is e  to  three s e r ie s  of e x p e r im e n ts , in which both

s te e r s  and wo the vs were grazed on the v o id  to  compare.

A. Three grazin g  i n t e n s i t i e s ,  employing grazing system VI at a 

r a t i o  of one boast t o  four shsopf

B. rhroo erazim ; ayutoaa a t the s ta ck in g  rate nf rn0 uni 

tw elve aoreon, u n its  Being one Beast and me sheep and me

one B oast and fou r  sheep? end 

c .  F ive r a t io s  o f large  to  so ,a ll .to o k , grazed according to 

grazin g  system s VI and V II, and at two stock in g  r a te s .

The purpose of th ese  ev p er lm o n ts  wcs to  determine what may Be 

regarded a .  a s e graz in g  In te n s ity  and r a t io  o f large  to  sm all
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Because of the inadequacy of the plant counts large changes on­

ly  in  the frequency of sp e c ie s  w i l l  be considered . Chrysopogon non-

tanus, D ig ita r ia  er ian th a  and hemeda tr ian d ra on both v e ld  types 

and P ingerhuthia  a fr ica n a  on lim e and Sporobolua fiir.bidatua on di o- 

m ite to le r a te d  grazing  by c a t t l e  and sheep. Ihe frequency of 

bopogon r lu r in o d is  on l in e  and Hetoropogon con ortua on d c lcu ite  

(except under so /e r e  grazing  where i t  d eclin ed ) remained sta b le  under 

jo in t  graz in g .

A general decrease of clim ax s p e c ie s ,  except under l ig h t  grazing 

on do lom ite, and an in crease  of s e r a i ,  weed, karroid  and other spe­

c ie s  took p la c e . Owing tv  a pronounced degree of seasonal variation  

in  the occurrence of Ge ig e r ia  a fr ic a n a , no in feren ces from the ylant

counts of two seasons only are j u s t i f i e d .

Severe grazing  r e s u l t e d  in  t h e  in crease  of Chrysocoma ten a ifo l ia  

on lim eveld  w h ile  under moderate and l ig h t  grazing the changes were 

in s ig n if ic a n t ;  on dolom ite the in cid en ce of th is  sp e c ie s  remained 

the same under a l l  grazing  i n t e n s i t i e s .  Except for  ligh*  crazing <xi 

dolom ite , 'here i s  l i t t l e  to  choose between the d iffe r e n t  stocking  

r a te s  in  r e s p e c t  of changes in  plar.t frequency.

(2 ) FIELD OBSERVATIONS:

A r is tid u  curvata . OrOpotium c a ^ n se  and racemosus abounded

on the f l a t s ,  in  pans and d ep ression s and seldcm ly occurred in the

shade of bushes or among p erenn ia l t u f t  g ra sse s . On dolom ite, Gci-

c e r ia  a fr ic a n a  was found only on eoams of lim estone and where lime

was to  be found near the s u r fa c e . In sharp contrast to +r.e f la  s ,

the r id ges and rock outcrops supported a v a r ie ty  of perennial gr

Snnearocon b ^ o M . t a o ^  was the p r in c ip a l p ioneer grass s i.eo le s  to

invade bared rocky ground.

shrub, were more *r ' "

the r ld g ea . Perenntal e r e s e .e  wore ousted f r o .  the f l a t s ,  tn P -n , 

end amen, b u sh es. They found th e ir  l a s t  refuse under shrubs and in  

e r o v ie e , between rocks where they were never grated , s  short and where



they were not as prone to  tr-unpling aa on the f l a t s .  iragua k oelo -  

r io id oa  in  p a r tic u la r  was repeated ly  observed to be moat su scep tib le  

to  tram pling by l iv e s to c k .

Pnns which abounded in  dher.Mda trlandra and dporobolus fim bria- 

tus in  1952 had by 1957 reverted  to  E ragrostla  lehmanniana and A ris- 

t id a  curvata . This was e s p e c ia l ly  true in the case of severely  

grazed v e ld  and le s s  n o t lc 'a b lo  as the sto ck in g  rate decreased. On 

l i g h t ly  grazed v e ld  p erenn ia l grasses formed a continuous stand 

throughout the camps, broken only in  the cen tre of pans. Panicum 

coloratum was encountered growing in  m oistor depressions in such 

camps.

E. lehmanniana, Enncapogon brachys4achyus, T. k o e le r io id e s* 

Chrysopogon m or. t anus, Hctcropogon con to r tu s , Enneapogon scopariua. 

Theme da and Art.: tida  ves t j  t a were the f i r s t  grasses to  become active  

a f te r  w in te r , w h ile  Cyiabopogon sprouted la t e r  but continued sprouting  

lo n g  a f te r  sprouts from other grasses had w ithered  away. Those 

sprouts provided va lu ab le  forage a t a most c r i t i c a l  time of the year. 

The order in which soma o f the grasses matured were as follow s*  

Enneapogon brachys i.achyus, Tra.nas racomo^us, A n sx id a  curvata. Era— 

gros t i s  lehmanni n a, Thome da tr iu n d ra , Cy::. hop ogon [ lu r in o d is  and 

D ir ita r ia  c r ia n th a .

Both c a t t l e  and sheep p referred  E. inhnanr.i'.na. Theme da. F inger- 

huthia and Chrysopo^;on to Sporobolus and Digi t,j.ri'.. They d iscrim i­

nated a g a in st E; neapogon sc o p a r iu s , A r i ; t i  ia  v o s t j t a , Cymbopogpn 

and H eteropogon. Lowevor, during w inter a f te r  the grasses stook

lik e d  b e st  were cropped sh o r t , and a lso  during dry y ea rs , ti l-  -■ ‘-'Jd 

sp e c ie s  were grazed. In gen era l, when matured, p eren n ia l, ^cafy 

grasses were favoured above storjoy, annual g ra sses . In e a .ly  sprin g  

w ith a c tiv e  sp rou tin g  th ese  preferences were m aintained, but sheep  

were observed to  graze groan sprou s from among dried lea v es  and 

stems in  t u f t s  O f  Cvmbopogon, Ik:-.cropogon and Bnnoapo^gn scop ariu s, 

le a v in g  the mature stems and 1c tve-i ungrazed.

Sheep grazed grass lo a v es  f i r s t  and ignored stems and in f lo i

c e n c o s , . . / l 6 l



oencea u n t i l  such time when, cwing to  lack  of an a ltern ate  food 

sou rce, they could return to  these lo s s  favoured parts of p lan ts. 

C a tt le , on the other hand, were much le a s  pronounced in th e ir  l ik e s  

and d i s l ik e s ,  p re ferr in g  t a l l e r  growth than sheep. But when c a tt le  

were forced  to graze a l l  gra sses  as happened in  the case of the se ­

vere grazin g  in t e n s i t i e s ,  s te e r s  grazed the ve ld  ju st as short as 

sheep were a ole to  crop the g r a sse s . Preferences and d is  crimina­

tio n s  were e a s ie s t  to  d iscern  a t the time stock  were transferred  to  

th e ir  late-summ er campa.

Tarchonanthua minor was at a l l  tim es preferred  to  T. camphoratua 

v a r . l it a k u n e n s is . P lea a fr ic a n a , R. pyroidea, Zlzyphua mucronata and 

o th ers . On d o ln n it, Id, w ith  l e s s  abundant T. minor, stock  wore 

observed to  ,c g r ea ter  use of the other shrubs. Stock, and

in  p a r t ic u la r  suoep, commenced browsing even when stems of grasses 

were s t i l l  a v a ila b le . In the case of severe grazing th is  occurred 

as ear ly  as March, but in the case of moderate and l ig h t  stock ing  

stock  u su a lly  took to  shrubs from Juno onwards. Sheep were con sis­

te n tly  observed to  be making more use of shrubs than c a t t le  were 

making.

With carry-over autumn m oisture and consequently p r o l i f ic  sprout­

in g  and growth of grasses up to  the commencement of summer ra in s, 

very l i t t l e  browsing took p la ce  in  sp r in g , and shrubs were observed 

to  grow shoots of tw elve to  e igh teen  inches in len g th . On severely  

grazed v e ld , s te e r s  continu ed  to browse fo r  a short whilo even a fte r  

the commencement of the f i r s t  r a in s , u n t i l  grass blades grew out long  

enough to  be grazed with e a s e .  Sheep, in turn, l e f t  o f f  browsing

shrubs sooner a f te r  ra in s s o t  in .

A r is t id a  curvata was ea g er ly  grazed by s te e r s  in oarly-eummer 

and was prevented from seed in g  by such u se . Grazing at other aeasm s  

l e f t  i t  p r a c t ic a lly  untouched. Sheep again , favoured magus race 

aosus and Enr.earogon braohystachyus imm ediately a f er tne commence

ment of the r a in s .

At the time when sto c k  were 'ran sferrod  f^om one camp to

a n o th er .• . / l 62



another, se v er e ly  grazed v e ld  and in  diy years even camps under mo­

derate graz in g , except fo r  the bush, were l e f t  bare and exposed to  

wind and sun 'until the next graving season . A lso, the animals f i ­

n ish ed  the herbage in  camps some time before they were due to  be 

moved and even th ick  branches and stems of shrubs were browsed.

Dead grass t u f t s  and others dying from the centre outwards wore c co­

rn on on se v e r e ly  grazed camps, e s p e c ia l ly  on lim e.

A whole summer r e s t  enabled a l l  g rasses to seed  and shrubs to 

recu p era te , Late-summer r e s t in g  of camps a lso  r e su lte d  in grasses 

running in to  seed  under l ig h t  grazing but not under e ith e r  moderate 

or severe s to c k in g . G eigeria  a frican a  was more abundant on both 

early-summer and whole summer grazed camps than on both lato-summer 

or a l l  summer r e ste d  camps.

(3 ) SOIL ANALYSIS:

In Tables XLIX and L p a r tic u la r s  are given of mechanical 

and chem ical analyses of s o i l s  obtained from experiments or. lim e and 

dolom it v e ld  a f te r  being su b jected  to  +he d iffe r e n t  grazing rates for  

the duration of those experim ents.

TABLE XL IX / l6 3
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TABLE XL IX.
(a )

MECTIAfllCAl AMD CHETdCAL ANALŶ Eo y OF LIMEVELD 3uILS UWmgR 
THFra GRAZING RA'iES 7/ITH CATTLE AIID oHBEP AT KOup%:UPUNTRT»

:: Expt. 13 L. ::  Expt.14  L. s i Sbcpt.15 L.
S o il  horizon  ‘2-----1 U-n i.t/   U------------- i». - \  Unlt/l^m . „

( in c h e s ) .  is 0—3 : 3—6 1 6—12*: 0—3 s 3-6 : 6—12:: 0—3 % 3—6 1 6-12

pH.

R esistan ce  at 
60 F.

M echanical anas 
J y s is  (^Js

$ s  1 s : :  : s  : s  : :
s :  7 . 4 5 :  7 . 5 8 s  7 .5 3 : s  6 . 7 8 :  6 . 7 0 :  6 . 3 5 m  7 . 6 2 s  7.60* 7.75 
: s : s : s : : s : 1 t
: :  :  s  : :  s  s  s  s  s  t
I S  1 2 3 0 s  1380s 95V: :  1360; I 45O, 1 4 7 0 : 1  1 ? 2 0 ,  1 0 8 0 1 1210
:  1 s  s  :  s  s  s  s  s  :  *
1: s $ : s s s si s s

J y s is  (ft): : s : : : s s s s s i 1
:: : : s: : : :: s <

S.and(?0 . 02Bm.)i :74. 02: 73 . 24: 72. 55: : 82. 56182.82: 77. 29: : 76. 89: 78. 0-2i 70.85 
: s : : : :  : : : 1 * $

04 1 vn n o - f K o n o - o n . T f i - l P - O l : • 7 .S4: 6 .22s 7 .70s:10 ,99s 7.53:11.99

C aC O y#)

P .

C .(^) 

N .W

s s : s s : : 5 : $
3 i l< 0 . 02- 0 . 002: :1 3 .2 6 :1 1 .7 6 :1 2 .01:: 7 . 54: 6 . 22: 7 . 78s :10.99s 7 . 53:11.99 .

mm*):s : s *: 1 1 ! 1 1 * . I
C lay(<-'0.0O2mm.)s:12.72il5.0O:15.44M  9.90:10  .  96:14 . 93s :12.12*14.45«17.16  

:s s : s • s * ! *
:: s s ss s : * * 8 *
: :  0 , 95: 2 . 44 : 1 . 57s: 0 . 00: 0 .00; O.uO;; 0 ,31: 0 . 35: 1.92 
, .  : ■ ::  : s :: s 8
: s , 0025s .0023- .v v l8 :  s.0018s .0009: ,U0U5: ? . 0023: .0 0 1 7 : .OOlJ 
:* s s : s : : 88 1 . . $ _
:: 0 ,56 : 0,5V: 0 ,4 8 ;:  O.99: 0 . 89: 0 ,8 1 ::  0 , 71: '- . 65: 0*54

: . ;  ; s s s s 1 .
: ■ U .osi 0 . 0 7 '- u. 06: s 0 .1 1 : 0 . 09: U.u8 s: u .09: 0.08s 0.07
s: s s 88 8 4 8 * 8 8  ̂ -i I

C s N r a t io .  117 . 3 :1 87 . 7 :1 s 3 . 0 :1 : : 9 .6 : 1 : 9 .6 : l i l0 .1 8l :  : 8 .3 : l : 8 .4 8l 87 .6 s l
ss : 8 88 8 8 j J 1

W ater-so lub le : s 8 8 8 " 5 " ’ 5 1 ",
:: : 8 84 8 ■ 8= | ]

I 's.Cv0Q!.0OO5i.00U7: : ,O v ll: . 0010; .W 2 9 s: . 00v6s .OOU?: .00t’9 I

: •’ .  0006 i .0003 : .0 0 0 2 1 .0 0 1 5 :  .0010 , .0005: s .00t‘5: .0003: .0002 | 

' ‘ .U 04l! .01.30’ .0033:1 .0037: .0024s . 0 0 2 2 :;.OV378. 0039: .«>4S  I

! • . c u l l :  .W 14: .O U lll • .vv07: . 0V03: .OU05: :.W 20: .0001* .0 ^ 9  j

!! .0173? .0160? .OI67! ‘ .0142: .o v 85s . 0 1 1 8 : : . 0l 62*.0 1 6 7 : .Ol8S 

!!  .U024-..0021! .0021?! .0030: . 0 0 3 0 : .0 0 2 7 :8 .0024: .0027: .0027 j

Ha.

Ca.

ll£>

HCOy

Cl.

(e )  = A nalyses by D.F.K. Claaa.en*

(z )  -  1# C itr ic  acid  s o lu t io n .

(n) 4= S o il  s V a te r  :: 1 8 2 .

Depth. . ./1 6 4

J
■ m i



Depth ten dencies o f s o i l s  from the d iffe r e n t  grazing in te n s i­

t i e s  are s im ila r . However, the a c id ity ,  sand fr a c t io n , carton and 

n itrogen  content and C : 17 r a t io ,  and sodium, potassium and chlorine  

con ten ts are h ig h e s t , w h ile  the s i l t  and c la y  fra c tio n s  and phospho­

ru s, calcium , magnesium and him rhonate conten ts are low est under 

the moderate grazing  as compared tb those under severe and l ig h t

grazin g .

w - T - U
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The depth ten dencies of s o i l s  from the three grazing in te n s ity  

experim ents show great s im i la r it y .  Regarding w ater-so luh le  s a lt s ,  

s o i l s  from the moderate in te n s ity  had a I w o r  eodivu.., p^tatisixin, 

calcium , magnesium and M -carbonate conten t when compared to  s o i l s  

from severe and l ig h t  grazin g . The h ig h est sand, s i l t  and d a y  frae 

t ie n s  were obtained r e sp e c t iv e ly  from se v er e , moderate and l i tdit 

g razin g . The h ig h est phosphorus, carbon and n itrogen  sta tu s of 

s o i l s  r e su lte d  under moderate grazin g ,

(4 ) LIV&VEIGHTi

In Tables h i  and LII the summer g a in , spring lo s s ,  not gain, - 

liv ew o ig h t m aintained per morgen and to ta l  d ig e s t ib le  n u tr ien ts  

obtained under three grazing in t e n s i t i e s  w ith c a t t le  and sheep are 

given  fo r  lim e and dolom itovoid r e sp e c t iv e ly .
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In -fchoso Instan ces where the livov/ei^ it-curvG  of st-sera d if ­

fered  s ig i?  fteanti.y» l i ^ i t  grazing r e su lte d  in  the larger  area in  

nine and moderate sto ck in g  in  one determ ination. Of the remaining 

e i^ i t  comparisons in  which s ig n if ic a n c e  between areas was not e s ­

ta b lish e d , l ig h t  grazing  proved su p erior  in s ix  and moderate and 

se . t in g  in one comparison each.

ivew eight-cu rve area dotcrm ir.atiais in  the case of 

,eking r e su lte d  in  the la rg e r  aroa in two ca so s, cue 

ot nuich was s i g n i f i c a n t ,  moderate ,grazing in  another two and severe 

grazin g  in  one case only# ' 'V.

(6 ) JLhUGHTERIhGS:

In Table LV s la u g h ter  p a r t ic u la r s , c a p ita l investm  a t ,  not pro­

f i t  and ra te  o f in t e r e s t , ap p licab le  to  s te e r s  on ly , are given for  

the three grazing  in t e n s i t i e s  on lim e and dolom iteveld  r e sp e c t iv e ly . 

D eta ils  of s lau gh ter in gs o f sheep were not a v a ila b le .
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The absence of evidence that y ie ld s  d eclined  with the reversion  

of v e ld  to  the b io t ic  su b -c lir .ea  g ives every reason to  expect produc­

tio n  fr<xn such v e ld  to be maintained*

The appearance of Chrysocoma on severe ly  grazed lim eveld and 

i t s  s t a b i l i t y  under other s tock in g  ra tes  and a lso  on dolomite i s  

a ttr ib u ta b le  to  the yearlon g  grazing in te n s ity  of one beast and four 

sheep being too severe fo r  lim e v e ld . The ground was l e f t  unoccupied 

by the reced in g  g r a sse s , a cond ition  em inently s u ita b le  for invasion  

by other p la n ts . The most l ik e ly  reason why Chrysoccna fa i le d  to  

in crease  on dolom ite i s  th a t on th is  v e ld  typo, rocks and ridges  

wore very common. Trampling and overgrazing of the v e ld  to the 

same ex ten t as on lim e was not p o s s ib le . In a d d itio n , because of 

i t s  imrervi ous nature in comparison w ith  lim esto n e , rain  c a ll in g  

on dolom ite rock flow s down onto the s o i l  w h ile  on lim estone water 

i s  absorbed by the rock. This rendered m oisture r e la t io n s  more 

favourable on dolom ite. This enabled grasses to  be more to leran t _ 

to  severe d e fo lia t io n  on dolom ite and he v e ld  le s s  l ia b le  to  Chryso-

c oma-ei.cronchnon t  •

Acocka (1953) confirm s the tendency fo r  Karoo invasion  to  commen­

ce and to  be more severe  on f la t s  than m h i l l s ,  mountains and rocky 

s i t e s .  Shaw (1875 ), in commenting on the invasion  of grass areas 

by Karoo bush es, views the encroachment o f d  -ysocoma as a d e f in ite  

index of e ith e r  a changing clim ate or 0: d e ter io ra tin g  moisture condi 

r io n s . I t  i s  s in g u la r ly  unfortunate that no credence can be placed  

cn the frequency counts o f Oci.-eri; from the surveys of two seasons  

only . The behaviour of th is  sp e c ie s  under the d iffe r e n t  stock in g  

r a tes  end the p o s it io n  i t  occupies in  the b io t ic  sub-cllm ax * ° u l l  

have been i llu m in a tin g  to  fo llo w . d ire  need fo r  annual counts

over a lo n g  period  of time to  obviate conclu sions being drawn

seasonal v a r ia t io n  i s  ev id en t.

I t  in  fortu n ate  th t  in  s p ite  of the preference stock  ex h ib ited

fo r  E. lohmannianr,, th is  sera i grass n ev er th e less  increased  in  the  

h lo t lo  su b -clim ax . The preference of stock  fo r  s ^ e  herbage p lan ts

ab ove.. . / l? ^



above others i s  d i f f i c u l t  to  ex p la in . Ccwlishaw and Alder (i960) 

su ggest th at the grazing  h a b its  of a ruminant animal arc a ffe c te d  

by the anim al's p h y s io lo g ic a l s t a t e ,  i t s  previous h is io r y , the her­

bage environment and the p a la * a b ility  of a va ilab le  herbage. Mil­

ford , Hutton and M iles (1958) mention n u tr it iv e  value a lso  as a ffe c ­

t in g  the grazing  h a b its  of l iv e s to c k .

There is  every reason to  regard shrubs as a valuable source of 

herbage a t a l l  'im es. This was i l lu s t r a t e d  by the fa c t  th a t, under 

l ig h t  graz in g , stock  ra re ly  had to  s u b s is t  on shrub., a lone; under 

moderate grazing th ese  p la n ts  sup p lied  animals with browse in periods 

of grazing shortage; w h ile  under severe  grazing , in an e f fo r t  ô 

su r v iv e , stock  were ob liged  to  browse shrubs in  a l l  sea so n s. -he 

avoidance of shrubs by stock  in  abundant r a in fa l l  seasons makes these 

woody p la n ts  rn e x c e lle n t  fodder reservo fo r  use in  poor y ea rs.

The observation  th a t sheep wore pre-em inently grazers of grass 

lea v es  w h ile  c a t t le  took s+ems along w ith lea v e s  conformed to the re­

s u lt s  obtained by Cock, Cook and H arris (1948) in fo r  th em  litah.

These authors found sheep to prefer  grazing  lea v es  rather than stems 

on a l l  ty res  of grazing  and in  a l l  sea so n s. They a lso  found stem s, 

although tw ice as abundant as le a v e s ,  to  comprise on ay 44 per cent

of the d ie t  of sheep .

The high preference stock  e x h ib ite d  in  favour of lurch onanthus 

minor, su ggests  th at th is  woody shrub should be used as a moasure of 

grazing p ressu re . 'Then co n tin u a lly  browsed down i t  w i l l  become stu n ­

ted  and die out, so  th at only shrubs o f much lower acceptance value  

would be l o f t  to  stocK . ^cocks (1953) described  th is  condition  na 

fo llow s:"T he Karoo in vasion  i s  proceed ing rap id ly  w hile valuable  

fodder shrubs l ik e  T-rchonanthu- mingr are su ffe r in g  the usual fa te

of u se fu l p la n ts , being k i l l e d  cut."

* l th  regard to  b o tan ica l chiula-a on these v e ld  typos, a »hole  

range o f g r a s in s  in t e n s i t i e s  appears to  be p r a c tic a b le . Of th ose , 

severe s to c k in g  le d  to  the h igh est t o ta l  d ig e s t ib le  n u tr ie n ts  obtain­

able end the b est gains per morgen. I t  mu, a lso  the cause o f stock

l o s s e s . . . / l 7 7



Icwsea during poor yoara and of t e e f  in fe r io r  in  q u a lity . On the 

other hand, l ig h t  grazing r e su lte d  in  a lov/ering of both to t a  digea.- 

t ib l e  n u tr ie n ts  obtained and o f gain per morgen, but beef of the 

b est q u a lity  r e su lte d , and f in a l ly  the b est rates of in te r e s t  <*i

in v ested  c a p ita l  were nb+.inod.

Cat "lo liv ew e ig h t gains from he d iffe r e n t  grazing ir t e n s it ie s  

on dolom iteveld  conformed to  the now fa m ilia r  pattern  of highust net 

gains pgr head from l ig h t  grazing  hut among he loves  • not gains per 

head from severe  graz in g . With conversion  of gains >o a per morgen 

b a s is  the reverse a p p lie s . Contrary to  "h is, on lim e, no matter 

whether gain por head or gain per u n it  area was taken as the basis  

fo r  comparison, the b est net gains or ig in a ted  from l ig h t  grazing and 

severe s to c k in g  r e su lte d  in  the poorest g a in s. This unconformity of 

gains on lim eveld  i s  because both m oderately and se v er e ly  stocked  

lim e vo id  were in  .a c t  overgrazed to an appreciab le degree. A lower 

number of s te e r s  would have boon more in  harmony with the production 

of herbage on the v e ld , which would have been in  b e tte r  condition as 

a consequor.ee. From th is  i t  appears as i f  the inherent a b i l i ty  of 

animals to  rut on w eight had not been exhausted in  any of the expe­

rim ents. An in crease  in  the area per s te e r  would no doubt have re­

s u lte d  in  greater  liv o w eig h t gains per anim al.

The absence of a tendency fo r  e ith e r  livow eigh t maintenance or 

fo r  gains to  d ec lin e  s u g g e s t  su sta in ed  production fr«o the v e ld .

The lower n e t  gains and t o t a l  d ig e s t ib le  n u tr ien ts  obtained per 

morgen during the u ltim ate  season i s  a scrib ab le  to  t „ termina ion  

of sheep grazing  a f t s r  only e ig h t  man'.u. .natead r -  the usual

tw elve . Poor n et ga ins fo r  the 1 * 4 /%  ^

being a lready fu ll-grow n  a t  the c lo su re  of the previous season* as

a consequence , f  which they gam ed l e s s  w e i g h t  in  summer and lo s t

more in sp r in g  than younger sheep would have dene.

The constancy w ith  which stock  made use of herbage obtained

under the d if fe r e n t  s t o c k in g  r a tes  i s  s tr ik in g . Irresp ec tiv e  of

the in te n s ity  of grazin g , ™ r  th ree-fou rth s . f  the n u tr ien ts



derived form the v e ld  were d iverted  to  maintenance and a l i t t l e  loaa  

than one-fourth were used fo r  livcw eigh t ga in . D ifferent atocking  

r a te s , however, d if fe r e d  w idely  in the nmoun* of to ta l  l ig c a t ih le  

nutrion ta  l o s t  in  sp r in g . On i e w hole, hot! c a t t le  and sheep lo o t  

le a s  to ta l  d ig e s t ib le  n u tr ie n ts  in  sp rin g  on dolomite in comparison 

w ith what they lo s t  on lim eveld  in the s-mo season ,

"'he -.mount of to ta l  d ig e s t ib le  n u tr ie n ts  obtained by sheep 

Kgainst tn a t obtained by c a t t le  conformed approximn+ely to  a r a tio  

of 1 : 2 in  those experim ents whore sheep and c a t t le  jo in t ly  grazed 

v e ld  a t a r a t io  of one s te e r  to  four sheep , A tendency e x is te d  for  

c a t t le  to  obtain p rop ortion a te ly  lo s s  and fo r  sheep to  derive pro­

p o r t io n a te ly  aoTP t o ta l  d ig e s t ib le  n u tr ie n ts  under severe grazing.

This in d ica ted  an a b i l i t y  on the part of sheep to  go on nroduclng 

under adverse :-,ing con d ition s or ahoved th at sheep were b ettor  

able than c a t t le  to  to le r a te  severe grazin g .

U n fortunately , w ethers were not slau gh tered  nd graded in  the 

same way as s t e e r s ,  and f in - n c ia l  p a r tic u la r s  are Therefore not 

a v a ila b le . C onsidering revenue from s te e r s  only , the per morgen re­

turns and ra te  of in te r e s t  on c a p ita l suggested  th a t h igher livew eight 

maintenance nd to ta l  d ig e s t ib le  n u tr ien ts  obtaineu per morgen from 

severe gr r in g  did not lea d  to  increased  dividends; in stea d , a lo ss  

was incurred on lim ev e ld  under such a s to ck in g  r a te . Death lo sse s  

accounted fo r  some of th is  lic .b lj.l--y , but even when ’.ire c t  lo s s e s  

were ignored from the c a lc u la t io n s , severe erasin g  s t i l l  did not reach 

the le v e l  of returns r e a liz e d  under l ig h t  grazing haolagan (1939)# 

in  commenting or. overgrazing on American and A ustralian  rangelands, 

confirm s th is  e f fe c t  of overstock ing when he .affirms th a t, "in the 

low r a in f a l l  areas the question  i s  c le a r ly  one of overstocking by 

dom estic l iv e s to c k ,  e it h e r  of c a t t le  • nd. sheep sep arate ly  or in  com— 

p e t i t i o r ,  w ith  each other."

Cn dol emit eve Id , s ia u ^ ite r  r e su lts  w. ro not proporiier.al to  tho 

grazing  in te n s i ty .  In f - c t ,  the r-igheet rata o. in te r e s t  r e su lte d  

from l ig h t  grazing w h ile  the b e s t  return per morgen accrued from the

h e a v i e s t , , , / l 7 9



h o av iast grazing . This anomaly i s  most probably duo to  the a b i l i ty  

of dolom itovold to  w ithstand  hoavior grazing b etter  than lim e. (The 

same tendency was ev id en t in  the case of d iffe r en t stock ing rates  

vvith sheep reported in  an e a r l ie r  ch a p ter .)  I t  i s  a lso  probable 

that under moderate and l ig h t  grazing  the c o il in g  o o i l i t y  oi st-.ers  

to g a in  was reached on a sm aller  area than that prescribed . The 

a d d itio n a l vo id  served  only to  suppress the per unit are: re -.urns.

The occurrence of ahoop deaths on sovorely  and moderately grazed 

lim ovold  in d ica ted  th a t poverty lo s s e s  mus bo expected irom th is  

v e ld  sub-type under any but the l ig h t e s t  u se . In cases where mode­

ra te  and severe sto ck in g  are p ra c tise d  recourse to  supplementation 

in  an e f f o r t  to  avoid  deaths, w i l l  be e s s e n t ia l .  %o mMn oonclu- 

s io n  to  bo drawn from th ese  experim ents i s  that the e f f e c t s  of vuryi-g 

the grazin g  in t e n s i t i e s  on the v e ld  wore not s u f f ic ie n t ly  narked J | |  

over f iv e  years e ith e r  to  j u s t i f y  the r e je c tio n  or approval of any 

of them. On lim ovo ld , a l ig h t  s tock in g  rate  paid the host dividends. 

Dolomite was found to be su p erior to  lim evold  as regards fin a n c ia l 

retu rn s. In a d d itio n , dolom ite w ith stood  heavier stock in g  1 « 6  * 

and b e tto r  w ithout 1 , .adversely a f fe c t in g  the revenue per u n it area.
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