




B. GRAZ III G SYSl'SIiS.

T a lle  LVI g iv es  d e t a i l s  of the s ix  grazing system experiments 

where both c a t t le  and sheep were used as grazers of v e ld . Ho dupli­

c a te s  fo r  Experiments 16 L and 1? L e x is te d  on dolom ite.

TABLE LVI.

GRAZING SYSTEMS WITH CATTLE AH I) dHEEP OK VELD.

Experiment Ho.

16 L.

17 L.

P a r tic u la r s .

Lime ve ld : System IV : Four u n its  to  48 morgen «
' 1 beast to  1 sheep#

: System VTI: Four u n its  to  48 morgen I
1 boast to 1 sheep.

19 L. 

14 L.

19 D. 

14 D.

t System VI : Four u n its  to  48  morgen « 
1 beast to  4 sheep*

: System VTI: Four u n its  to  4 6  morgen 1
1 beast to  4  sheep#

Dolcm iteveld: System VI : Four u n its  to  48 morgen 1
—    1 beast to  4 sheep.

: System VII: Four u n its  to 48  morgen t
1 b ia st  to 4 sheep.

■ r- These experim ents were used in Chapter v (A).

Experiments 16 L and 17 L were commenced in  August 1952 and 

Experiments 19 L, 14 L, 19 D and 14 B wore in it ia te d  in  July 1952. 

A ll experim ents were concluded in July 1957.

Veld and l iv e s to c k  in te r a c tio n  was measured hi means o .:

(1 ) P lant cou n ts,

(2 ) F ie ld  ob serva tion s,

(3 ) S o il  a n a ly s is ,

(4 ) L ivew eigh ts,

(5 ) Area of the 1 ivew ei g lit-cu rve .

(6 ) S laughter p a r t ic u la r s , and

( 7 ) G e i g e r ift-p o ison in g  and other lo s s e s .



( 1 ) PLAIJT CCUK'i.3:

T atles LVII and LVIII g ive sp ec ie s  frequency as an indica­

tio n  of v e ld  change fo r  lim e and dolomite v e ld  resp ec tiv e ly .



TABLE L V I I .

PLA.-IT REJPOIJSE TO 1’HEEE GhAZIHG 3YSTEMJ V/ITH CATIU: 

AIJD LiHEEF UN LIJEVELD AT KUUPLIAHSFUNTEIK.

Frequency per 3 ^  Q u a d ra ts^ .
1 Beuut & 1 Sheer. 1 Beast & \  Sheep, 

Ezpt.16 L : Zxpt.I7 L :axp*.,19 L :2xr+.14 I  
oyuterq IV i Syateu VII: ays-rem VI :Syotem VI ' 

1212. 1 ^ 2  :195.2 195.7 ' 1952 195, :1J52 1957 
CLIMAX JPECIES:
Theme dr. tr ian d ra*. . . . . . . . .  23 28 35 4^ 30 29 9 18
Chryaopcgon montanuc  38 43 29 34 5 15* 20 14
D ig!tarda or ian th a .     0 £ 1 9 19 5 8 10
Fingerhuthia a frican :.  13 29 15 17 26 9 16 4
Cyahopogon r lu r in o d is . . . .  .102 94 46  61 6 3 13 22
Ariatid;-. v n s t i t a    25 10 8 6 0 u 1 U
Euatachya pasp alo id ea   6 0 3 2 8 0 5 0*
SrQroholua fim bria'tus  0 0 21 14 7 7 29 0
A riatid a  uniplum ia. . . . . . . .  u 1 u u u 0
Heteropogon c e n tortua. . . . .  0 O 0 2 0 0 o 0
Pan!cum coloratum . . . . . . . . .  0 0  0 0 15 0 c O

3SRAL SPECIES;
EragrOtitis lehm anniana.. . .  80 2 1 6 *  74 187^! 172 1 8 6 ^  142 2 2 2 *
E.' ech'dn'ochl oi dea. . .  .T . . . .  0 0 u 6 *  0 1 9 *  0 2
E. denudata.    u U 0 0 1 0 0 U
uropetiiun     6 51 13 78 46 127 50 147^
Cyn cdon it.c om - le tu a .   0 0 0 0 11 21 0 0 ^
Tragua koe-lori o idea. . . . . . .  2 0 7 u 21 0 14

PI^IEER JPECIES- _  ,  n m  Q
Enneap ogor. brae by a % ica^'us. 79 36 54 46 5  ̂ - -jj* 4-3 134
A.riatja-. ourvata . . . . . . . . . .  37 2 13 1 5 _  14 41 ^  23 3 J|e
’i’rj'gta ~r.-ico)aoaua. . . . . . . . . .T O O  6 68 3 32 6 56 3

JEEPS:
Ip igeria  f  rican  a ...................  53 88 48  15^ 177 132 207

Chryaocotca te n a il’o llc .. . . . .  29 39 5 1 9 ^  1° 24
Iribu lua i e r r e a tr ia . . . . . . .  0 0 2 2 0 1 4

KAilRoIE SPECIES:
a d ig cf era patens  0 0 0 3 ^  3 6 6

A ster  ................ .. l u 18 4 l? y  -4  Wnat J -w
*'onec:.r.’.-. divarieatum .   0 4 0 1U 4  32

QlHEE SPECIES:

31 86*  16  u ? *  58 155"* 25 145"

Vi'oody sp e c ie s  comprise the g e n e r a  ^ucl^a, Asparagus., 01, a-tj^us
and Rhus.

Herbaceous sp e c ie s  comprise the genera Commelina, B .rlerL a, olachjra, 
B c il la  and H ib iscu s.

* = Denotes a ig n .f ic a n t  d ifferen ce  a t P -  O.05.
** = Denotes s ig n if ic a n t  d ifferen ce  a t P » 0 .0 1 .
(a) = Surveys according to  the method by Von Broembaen ( 1 9 5 1 ) .

TaELE L V I I I . . . / 1 8 5
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TABLE L V I I I .

PLAIJT RESPONSE 10 r.70 GRAZING aYSTEHS WITH CATTXE

AliD SHELF Qr? DOLOlil'lSVELD AT KUuPHM iSFOir^Hi.
---------------      n-y

Frequency per 300 Suadiata
One Beast and Four Sheep# 
Kxrt. 19 P. E ipt, 14 P. 
System VI Sys te -  VII
1952 1957 1)52 1957

CLIuAX SPE C IE S :

SporoBolua i i n’br i at us . .  ̂ q ^ 9 0
Chr~v'aorogon nont anu3«« 1 °  “ ^2 2
P ir ita r in  er i ant ha. 17 9 2  ̂ .3
H ete rQ p o g Q n  c o r . t o r t u o 2 0 4 5
Themed:. t r ia n ir a *« . .  .«.«* *».  » * . . . .   ̂  ̂ _
Cynbopcfon T)lurinodl3»««» . .  . . . .  3 3 n o
Fin.?crhuthia a fr lc a n a . ...........................  1  ̂ 0 0
Parti cum c ol oratur.« • • • * • • • • • • * * « • * . .  1

3ZRAL SPECIES:
B ra g ro a tis  lehmarniana*.« # # « # ..; .* »  J w
s .  ...................... - ...........................  H ->  0 £ >
£ . ech ir o c h lo id e a   .............. Q** 16 13
E .  ..............................................................  * x*  l6 5  226™
Qroreti-on    ......................... .. * * '* q q
Lrachiaria  ......................... .. 0 0 6
Enneai o~or! sc(  ........................... • • • • •

PIQ.’ELF- SPECIES: ^ J T
Enne?.? ogor. hr chystachyua, ,    ^  29™
A ristid a  c u -v a ta , 34 22™ 64  12™
Tragus race1 osu s«

27 63™ 0 20™
G eigeria a f r  can a    10 24 2 8
Chrysocom:   ................ .. T  ̂  ̂ %
q rlhulus ~ .r  re a 4r i r *» • • • • • » • • • • • • • •

KARROlP SPECIES; .«
6 14 1 8A ster muricatus . . . . , « . » . « . * * * *  £ 4 4

Ir .d ig o fera  p a te n s ,  .......... ..

OTHER SPECIES:
   8 8 5 5__
Woody.................................................................. , 6 214™ 11 1 5 8
He rbuce eras *...............       —-—-------

Wco'jy Ip oo ioa  comprise the genera A s r a m ^ , 3ucle^ and B u s*

* = Denotes s ig n if ic a n t  d ifferen ce  a t P = O.0 5 .
«  .  Denotes s ig n if ic a n t  d ifferen ce  a t P -  0 .0 1 .
( 3 ) .  Surveys according to  Von 3roemBBe * ( 1 9 5 l )
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Ther.eda triaad ra . Chryacpogoa montanua and. D lg ltarla  eriaatha  

proved to le r a n t  to  grazing under a l l  system s of grazing and on both 

lim e and d o lo a ite v e ld . Cymbopogon p lurinodla  and Heteropogon con­

to  rtus wore kept in check wherever they occurred.

On lim e , Buatachys paspaloides and a lso  Fingerhuthia a frican a . 

under the wider r a tio s  of c a t t le  to  sheep, proved in to leran t to  graz­

in g . In a d d ition , Sporobolus fim brla+us could not w ithstand the 

grazing under system V II. On dolom ite, however, no change in the 

frequency of th is  sp e c ie s  took place under th is  system , but a per­

c e p tib le  decrease under system  VI. *

Ir r e sp e c tiv e  of the grazing  system , clim ax grasses not only 

w ithstood  grazing under the con d ition s of experiments 16 J j  and 17 L, 

but D ig jta r ia  and Fingerhuthja even Increased . Under the otfcsr expe­

rim ents a decrease of clim ax grasses occurred. S era i, karroid and

herbaceous sp e c ie s  a l l  shew a decided in crease  under a l l  system s.

The marked degree of v a r ia tio n  in  the seasonal incidence of Oeji- 

peria  a fr ica n a  precludes any s ig n if ic a n c e  being attached to  the 

counts of th is  sp ec ies  when obtained over two seasons only. There 

i s  a tendency for  Chrysocoma t e n u ifo l ia  to  increase under a l l  systems 

except under the wider r a t io  of system VII on J iu ev e ld , where a ten­

dency to decrease i s  e v id e n t. A ster m uricatus increased in  a l l

experim ents, s ig n if ic a n t ly  so in  »ome»

As regards plant frequency, there i s  l i t t l e  to  choose between 

the e f f e c t  of the d if fe r e n t  system s on the v e ld  composition and re­

su lta n t  changes.

(2) FIELD OBdBHVATlOlIS:

Tragus r.ccm osus, A r is tid u  curvata end a few D ifiitar ia  eriantha

p referred  c o lo n iz in g  and growing in  pans and deeper a o i l  s i t o a .

Sporobolus fim briatus favoured growing on south and south-* astern  

s id e s  of bushes. Bnnoapogon brachystachyus were most abundantly 

found c o lo n iz in g  bare rocky ground, where perennial grasses were n e -  

v er  tmm plod or grazed sh ort to  the same ex ten t as on bare, s o f t e r -

ground a rea s.
Eraer o s t ia . .  •/"187



E rarrostia  lohnanniana. Theme da tri-andra and Chrysopo-on mw- 

tanus were among the e a r l i e s t  grasses to  sprout in spring. Pymho-  

pogon p lu r in o d is  was a ls o  f a ir ly  ear ly  in sprouting, and th is  spe­

c ie s  p e r s is te d  in  sp rou tin g  long  "after other sp ecies had ceased to  

do so . Carry-over m oisture enabled Snneapogon hrachystachyus to  

sprout from autumn tu f t s  and sheop took these sprouts read ily .

Nev sprouts appeared on grasses from mid—August onwards and shoots 

on the shrubs from about mid-3optember.

In g en era l, both sheep and c a t t le  preferred  Themeda, E. le h -  

mannlana, Fir.gerhuthia a fricana  and Chrysopogw in  tha' order, and 

the lea v es  of grasses to  tn e ir  stem s. Stock a lso  preferred the 

perennial grasses to  the annuals when both were matured. On en­

ter in g  a spared camp, c a t t l e  took in flo rescen ces  of grasses f i r s t .  

This was fo llow ed  by le a v e s , and stems were la s t  before they commen­

ced browsing. Snneapogon scoparjus was grazed w ell by sheep in  

la te -w in te r , but c a t t le  seldom made any use of th is  grass.

C attle  seldom made use of Cymbopogon.  A r is t lda v e s t j ta  and 

Heteropogon. . i c . p t  duri„6 droughts. Sheep h c .v e r ,  mad. .x = e l l .a t  

ueo of th e:., grasses In l . t e - p r l a e ,  -hen  they t o *  the green .p r o . . .  

emerging from the matured and old t u f t 3 . Of e l l  shrubs, jarn h — 

nan thus minor -o s  most r ea d ily  taken by sheep , even »h.n dry greeee. 

were s t i l l  a v a ila b le . C a ttle  on the o th er  hand, grazed o ff  most 

grasses f i r s t  before .o n e e n tr a t in g  on shrubs. Shrubs l ik e  Zlsjr- 

pl.us mae.-snat . , Rhus la n c e s , 5 . c l l l a t a .  S f ltS S  M lM t t  “ *  

were r ea d ily  brewsed or.ee 1 . miner was f in is h e d .

in  e a r ly  summer sheep grasoe a l l  herbage a v a ila b le ,in c lu d in g  

annual g ra sses  and w eeds. C attle  made some use of shrub. In e a r ly -  

eummer before g r a s s e s  wore in f u l l  l e a f .  Sheer ■ "  "h,erved to  

g ra s . Tragus racemosus in  e a r ly - s u m e , thereby p r "  "d 1« from 

seed in g . The same a p p lie s  to  c a t t le  where th e , grus.d  A rlstid a  

curvatu in early-sunm cr. On occasion , when o u t-o fr e a so n  ram  

occu rrei in  A u g u s t  or September, grass became abundantly a va ilab le

and l i t t l e  browsing took p la c e .
----------A.i „ . .  / l  A8



Perennial grasses b e n e fite d  inuenaely by all-aunaner re stin g  of 

camps as evidenced by vigorous sprouting the next spring and produc­

tion  of an abundance of l e a f  the fo llo w in g  growing period. Under 

e ith e r  e a r ly -  or late-summer r e s t in g  of camps, u ily  Cyrahopogon, 

Kcteropogon and E. lehmanniana managed to  seed .

2y 1952, most of the shrubs had recovered f u l ly  from severe 

browsing during the 1949 draught. A notable exception was Tarcho- 

nanthus min o r , which only reached f u l l  recovery by 1955*

F ollow in g the 1949 drought, large  areas, e s p e c ia lly  in water­

cou rses, pans, depressions and areas around the perim eter of shrubs, 

were denuded of a l l  perm anent grasses and became covered, by A: 1st Ida 

curvata. This sp e c ie s  gave way to  E. lehmar.niana a fte r  being in

p ossession  of the bare areas fo r  one season*

In many in sta n ces  s in g le  bushes or shm b a sso c ia tio n s  provided 

the l a s t  rem aining foo th o ld  of many perennial g ra sses ,

E x c e p t  fo r  the narrow r a t io  experiments 16 L and 17 L, the 

grazing ra te  In the ot) -  experimen s appeared too severe in  that 

f a ir  u t i l i z a t io n  occurred by the end of September. rrom -‘en 0,1 

sheep dug up the crowns o f grass tu f t s  ard c a t t le  broke o ff th ick  

branches from the shrubs. O ut-of-season rains in October or Novem­

ber aided in  t id in g  the ,0 animals over some of the lean periods.

(3 ) SOU Al'AlYllS:

In Tables LVIX and LX d e ta i ls  are given of mechanical and

chemical an a lyses of s o i l s  obtained from experiments on lime and 

dolom iteveld  resp ec tiv e ly *



table lvix .

'mrraAWTfUT. AKT) CHEHICAL AITAXY3ES( 3 ) . OF S-ILa yHolI L lllg- VELD ;J1TDSR catAzna

3YST3HS T/TTTI CATTLE AI?D SHEEP AT Kvup- MAKSFONTEg»
  r

: t One t o a s t  o ono aheep, :» One Boaat to  Four aLeep» t «

, .E%pt.l6L-aY8t. IV ;i£xpt,l ^ -S yst .V II ::  VI:

,0 ,1  ~U n.bH -  . .  0 - 1 . W  : 6-12 „  C-? ; 3-^ ,  6-1Ai , ; ^  ^  ^  f "
7 . 2 7 ,  7 . 2 3 :  7 . 1 2 m  7 . 2 0 ,  6 . 9 5 :  6 . 6 3 : :  7 . 4 3 :  6 . 7 5 :  7 . 5 0 : :  6 . 7 8 :  6 . 7 J :  6 . 3 5 = :

f ,,.6,  :! 15ou:. lioui 1180:: 1720* 1500: 1550:' 1450: I650: 1500:: 136u: 1450: 1470::
R esistan ce  a t 6 0 T .  1 . . : s i : : :» * ‘ ** * = i l

Mechanical a n a ly s is  (# ):  1‘

Sand (>0.02 mm.)

S i l t  (0 ,0 2  — 0 .0 0 2  ram.

Clay (<0,002 ram.)

I t  
11 
, ,

s :: :
I . v  : :  :

i !e3 .19i79.75=79-32'= i83.36'i81.S7b8.85't!  8 4 .1 4 U l . 9 5 >77.95- ^ . s e .82.82=77,29“  

, )  i !  5.481  4 .9 1 :  4 . 6o ! l  5 .5 ° :  3 .91;  , .9 5 ;=  1 .4 6 :  1 .5 6 ;  8 .3 9 :: 1 .5 4 ;  6 . 2 2 ; i n i ; ;

: ; n . u 5 : l 4 . 2 2 : l 6 . 3 u : : l 4 . u l : l 4 . 1 3 : l 4 . 6 6 : : 8 .4 u ; iu .4 9 : l3 .« 6 ; ;  9 .90;1°*96;14.93;;

C a C Q y t t )

p . ( f )  (a)

C . ( f )

N.(9»)

C  t  H  r a t i o ,

Water-^°1 uhlo aal'‘9. (5̂ ) :

Na,

K,

6 a ,

: :  s s *

0 ,20 : O.UU: 0 .0 0 ::  0 . 1U; 0 ,00: O.uO:: 0.15
x: : ! 1 ‘

t
Air

: :: : : 18 
0 .0 0 , O.Ou,: 0,00 : u*00, 0^00:: 

: :
; \u o 2 l: .0 v o 8 ! .o o u 8 X .o u 2 3 L 0 0 0 8 ; .0 o 0 4 : l  .O 0 3 l! .0 0 0 8 ; .0 0 0 4 ,. .o 0 l8 ,.o o 0 9 : .c t^ : ,

I; 0 . 95: 0 . 6 9 : 0 . 53: 1 0 . 86: 0. 75: 0 . 57:  0 . 9 6 : 0 . 9 0  ̂ o .c 6 , ,  0. 99 , 0 . 8 9 : o . s i , .
0 . 1 1 : 0 . 1 0 : 0 ,u8 :. 0 , 1 1 : 0 . 0 9 : 0 . 0 3 ::

, ,  0 . 1 1 : v . 0 9 , 0 . 0 6 , :  O . lO ,  0 . 0 3 ,  0 . 0 ? : ,  _ ,  . .  :

: 8 . 8 , 1 : 8 . 1 , l : 8 . 3 : l : 8 . 8 , 1 : 9 . 0 , 1 : 8 . 6 , % ; :  9 . % 1 , 9 . V : 1 | 8 . 7 , 1 ^ . 8 : 1 ; 9 . 6 : 1 % ) . 1 , 1 M

:  . 0007: ,voo8: .oooe: . ^ 5; ,  . ^ o  ,.0009 ^ , ^ i  ^  . ;

i : . 0006: . 0006: . 0002:;  . 0011: . 0^ 9: . 0003: : .  .0010 ; .o o i2 ^  ; ;

' \ . u u A m :  . 0030: :  .ov46: . 0033: . 0020; ; .  .^ 5 0  ,.0059 , . 0054. ^ 3 7  ; . ^ 2 , .

E C O

C l.
y

( 8 )  •  A nalyses ty  D .F.11. C laasscn . 

(z )  -  15> C itr ic  a c id  s o lu t io n .

• 1 : 2 .
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In th ese  s o i l s ,  the pH, sartd fra c tio n  and phosphorus, carton  

and n itrogen  convent tended to  docroaae w ith depth while tha clay  

fr a c t io n  increased  in  the deeper horizon s. S o ils  from the narror 

r a t io  experim ents have appreciably higher c lay  and lower s i l t  

fraction *  in  a l l  horizons than s o i l s  from the wider r a tio  experiments.

•  *

TABLE L X .. .- /1 9 1
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TABLE IX,

( a )vreruANTCAL AND CHSinCAL ANALYSES OF SulLS UNDER TffU 0

11

pH.

t iExpt«19D-3y3*. V I:;B xpt.l4D -S yst.V lIn  

S o il  horizon ( in c h e s ) . >i 0-3 » 3-6 : 6-12*: U-3 * 3-6 : 6-12*i
-------------------  :: : i i t  : « :«

ss 7 .72s 7 .81s 7.77ss 7 .43s 7.57s 7*73ss
S 8 S 8 S S S

R esistance at 60 F. 

Mechanical a n a ly s is  (#)»  

Sand (70 .02  mm.)

S i l t  (0 .02  -  0.0U2 mm.) 

Clay (<0.02 mm.)

Ca.CUy{%)

p . « ) U) 
c . W

N.(%)
C $ N r a t io .

Water-' ‘lu ^lo s a l t s  ( / - )  ̂ 1̂ 

Na.

X.

HCUj.

;; 820*: 1170! 980 is  1250*8 1050*. 950*8 1
t 8 8 8 8 8 3 8 8 1
i : 8 3 8 3 3 8 8 I
18 a 8 8 3 8 8 S3
1369. 69372. 32366. 81: 381. 4 4 :81. 04377.2133
1 : 8 3 8 3 8 8 8 8
8816.96816.05:18.178 8 8.28: 8.47313.1533 
:: : s s : s s ss
3-13. 3 3 s l l . 6 3 :15. 02s 3IO .283IO.493 9.64ss

8 3 33 3 3 33
83 8 8 33 8 * , "
3: 7 0 5 : 5 . 8U: 8 . 52s: 0.003 0. 21: 4 . 62s:
8 8 8 3 3 8 8 3 38
. 0044: . 0071: . 0 0 1 8 3 0 0 3 6 3 . 00383. 005633
: ; 8 8 3 8 : 3 11
81 1 . 0 2 : 0 . 96 : 0 . 84:3 0 . 9O: 1 . 02 : 0.8633
:: 8 8 3 8 : 8 3 8
:: 0 .1 0 1 0 .1 0 . 0 . 1 0 :: 0 . 1 0 : 0 .1 0 : 0 .1 0 ::
: 8 3 3 8 3 8 8 8
1 0 .0 :1 :9 .5 :1 :8 .7 :1 : : 8 .7 :1 3 9 .8 3 1 :8 .5 :1 s3 

s , ,8 3 3 3,
83 3 3 3: 3 :
: : 8 3 : 3 3 8 3 3
"::.0U 09s.uulu:.0ul7 : :.uulO s.0010:,0u09::

: t.o o il:.0uo3  :.Ouu3 : :.0003 8.0006s.oOOjst
8 8 3 8 : 3 8 8

s :.Ou633.0052 8.OO5 2 s 8,0026 8.0026 s.0031:: 

': s.uvOl 8.0009 :.0014 s 3. 0o02 s.0002 3.OOO4 3 »
8 5 8 8 8 3 3 3

s .0179: . 0195s . 0193: : ,0077s.0O9O:. 01071:

. ,  #o032:.0021:.0027::,00273.0024:.0024: s 
:_____

3 8

8 8

(a) ■ Analyses "by D.F.M. Claaaaon.

(z) = 1^ C itr ic  acid  s o lu t io n .

(n) = S o il  3 ’Vator ss 1 : 2 .



a .  depth  ten d e n c ie s  end p u t a t i v e  analyses of s o i l .  f r «

tc „  vx had . lo a o r  -en d  and h i ^ . r  .11* and ,1 a ,  ' - t l m ,  than 

3o i l  from system  V II.

( a ) LTVEWBIQHT:

and L H I ^  “ 4 ^

t o t a l  d ig e s t ib le  n u t r i e n ts  o b ta in ed  aro grvon
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TABLE LXII. 

Am)in t.r tiz  AND LU33B3 ■ PER S T E E L A N D  PER AHESP^H LIVET.'EIOET 

IN POUNDS PER IJURGEH FHvM TOO GRAZING SYSTEMS Oil D%U-

11

1 * It 1
s T otal i Ca t t l e : t  
iR a in fa ll:  or : : Summer 

S eason s. :  (mm.) : Sheen : : Gains „

:
l

Spring: Net 
L osses: Gains

1 Not ;;
L iv w c ig h ttT .D .N .i: 
maintained: per :: 
per morion:morgen::

•, :  : i
: : C :: 281 

1 952 /53 . : 418 : ::
: : 3 ;:  51

:
67 : 214 

: (r)  
2 : 49

t
18063

9880

1« 
276 :: 

: :
171 ::

: : s  
j : C 1: 4° 5 

1953 /54 . : 378 2 s*
: ; S :: 33

:
130 :  275 

10 f 23

23535

13915

: :
360 11 

:  t
190 : :

:  :  : :
,  :  C : :  228

1954/55 . i 459 :  it
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$
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23421

8030

: :
29° tt 

« :  
112 : :

- Y  ,  : :  c
: :  C : :  288

1955/56 :  563 :  : :
t :  S : :  3U

:
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: (x) 
11 : 19

2OU14 

9125 .

::
296 ::

: t
130 ::

5 , s:
: : C :: 267 

1956 /57 . i 427 : (t):s: • S :: 21

75 192

19 : 2

22957 

: 9171

::
325 :

t :<
: 113 :«

: : :«
Mean per : t C i t  294 
season . : 449 • s:: : S 5 s 32

: : 
111 : 183 :

: 1 
10 : 22 :

:: 
-  :: 

t « 
-  t :

::
Moan per seae<*i : C :: 25 
por morgen. s 55

t 3 ,, 11.

1 : : ss 
10 : 15 : 21598 : 309 :=

_4j . .  _ 1 1  -  k< m  i u  i*

IL'.INTAIIIED /aD T.B.K. OBTAINED 

KITEVELD AT KoOp^ofMnEIK.

(m) = '’’e ig h ts  i r e  the mean of four s te e r s  and s ix te e n  sheep,

(r ) = One sheep d ied  from unknown causes 2 2 /5 /5 3 . •

(x) “ One sheep died from HCII—p oison in g  1 2 /l/> 5 *

( t )  ,  Season fo r  sheep of o ijL t months' duration onlj

: t
: :

Summer r-r.'.ng: Net 
Gains ; Leases; Gain a

t Net :
Livewe ightt T.D.N •: 
maintained: por : 
per morgen:morgen:

: : 
332 : 105 

1 1
45 s 0
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|

: : 
23403 : 343 1 

: : 
9854 : 166 :

:
360 : 120 

t
25 : 6
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: : 
22204 : 334 * 

: : 
I 4036 : 185 «

:
245 : 219 

32 ! 11

26

21

i :
22387 : 280 t 

: : 
8638 : 127 :

:
354 t 56 

1

31 : 8

298

23

: t
2IO48 t 333 :

: t
9733 : 141 :

:
294 : 122 

18 : 17

172

1

: :
2344° : 331 1 

t  s 
6123 s 76 :

317 i 124 ! 193 

30 i 8 1 22

: 1

-  1 -  5
: :

26 s 10 : 16 
: :

1 0 : 3 : 7

t :
22496 * 324 *

_____ % r . .V i  1

i
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gains as sh^cp -Lnd y ^  Liveweigv* maiflte-

l iv c w e leb t maintenance or

or aocrra.0  1952 - a  1957.

d iffe r en t g r a in s
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, n*A BELOW %IE LI’/g'^IGII-T-CtmVS OF CATTLE J11V SHEEP. QRi._Z,IM 

T.TM̂ VBLn UNDER DIFFERENT GRAZING SYSTEMS AT__KuuPM ^3M ;i^,

i : i s 5!
: tExpt, 16 L.s sExpt* 17 L.s ;̂

C a lcu la ted  t i  
values of : I

Y S lg n lf l -

P criod  on
Bxnorlmentj

j :  i s

2.U5 ss U.U2U i : N.S,
*: s !

1 4 ,7 .54-6 . 7.57-s ',14 :3 4 7 2 0 :: 406 $33217:

26.6.52-15.7.53::
t !

16.7.53-13.7.54:- 
::

14.7.54-12.7.55s$ 
::

13.7.55-6.7.57.::

i ; 3^ r : ^ ^ . : : ^ ^ ^ a. ; ; i 6 L / i 7 L " i 6 L / i 7 i ; ^ f S

2 6 .8 .5 2 - 1 5 .7 .5 3 -!i 354 ":11912::B.41 = 9593 «t 2.77 ::<0.0U3 : :16L> 17L.

2 6 .8 .5 2 - 1 5 .7 .5 3 : :B.62 :10523:$ U91 = 9274$$

26. 6 . 52- 13. 7 . 54! 1b.11 :19577l 1b.66 - . 2 3 5 3 0 , 2 . 6 0  , ,  0 . 0O5 ,,171 ,> 161 .

2 6 . 8 . 5 2 - 1 2 . 7 . 5 5 ! i s .7 2  , 2 8 5 2 4 ! *E.67 137973= 5 .10 ,=<0.001 , ,1 7 1 ,1 6 1 .

1 6 . 7 .53 -10 .7 .5611  2 6 4  1 2 6 1 6 3 != 2 6 9  128297,= 1 .58 ,= 0 . 0 5 7  ,= 11. 3 .

1 6 . 7 . 5 3 - 1 0 . 7 . 5 6 !!  2 6 7  ! 27961!!  2 2 6  '.2 6 6 7 5 ! ;  0 . 8 4  ," 0 . 2 0 1  , ,  U.S.

u.86 : : u.195 :s H»S«

1 3 .7 .5 5 - 6 .7 .5 7 . ! !  5 0 1  =1 8 1 1 7 ! !  5 0 0  = 1 7 1 1 0 1 1  2.60 ,, 0.005 ==161, 171.

1 1 .7 .5 6 - 6 .7 .5 7 . ! !  645 ! 7838'.! 612 ! 69751= 1 .6 9  == 0 . 0 4 6  . .  U .S .

1 1 . 7 . 5 6 - 6 . 7 . 5 7 .  = * 6 3 2  7 4 6 0 '= 637 ,' 6967.'1 0 . 9 O =. 0 . 1 6 1  ,= H .3.

: t
907:: 

: :
1275:: 

::
834* * 

:: 
1426::

: t

S K E B P ________
. : : : *

9O4 : : 1 .21 s* 0.113 -  N,S*
:; : 1 * *

1339:: 1 .39  :* 0.082 ::
• '  : :  * *

918:: 2.03 :* 0.021 ** N.3.
st :: *:

1360:: 1 .32 s : O.O93 :: H*3 '
5 5 *__  __ _  — —  —  —

7  - 0: = ^ : the

U .S . =• Not s ig n i f i c a n t .
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TA3LE 1CTV.

are;. belQ'.v iHE LivEvraiaHT^-c’Jnvs of ca'H'le ;jiD

(JJ UN^-R DIFFESSUT GRA2DIG A l Kuuj

11
i s S T E E R S .

: i Uno Be act to  fea r  Shcop.

: i s i 58
; s E x p t .  1 9  L . s s E x p t .  1 4  L . s j .

C alculated  
valuoa of

: t 
; :

: i a y  a trim V T .s ‘ o y a ' qip V I I .  t t
i : St

ss P
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s t
> » «  

tt  
) | S  
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: s 
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:16593s’ I .46 t : 0 .072 t : H.3.
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s 25613:: 0.56 St 0,290 s s K.3.
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:21282s : 3 .21 S!<0.001 :s l9 L > 1 4 I .
: : : s s s s
:30072s: 1 .76 s a O.039 3 s U.S.
s t : ss s s
s17086: s 0.72 S t 0.236 s s N .S .
: s : ss 3 S

: 7417s: 1.13 SI 0.129 s t N .S.
s s : s s s :

S H E E P (a) ;

s s
2 . 7 . 5 2 - 1 5 . 7 . 5 3 . :

11
1 6 .7 .5 3 -1 2 .7 ,5 5 ::

1 3
1 3 . 7 . 5 5 - 6 . 7 . 5 7 . : :

s  s

< t

1233s: 
::

1 9 7 9 : ‘-
t :

1 3 4 2 :s 
s  s

S S s s
1311s r 2.4^ : u.liuS s:19L>14L,

: : ss : 1
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table lxv.

AREA ^'OW TBE LI VSYSIGHi-CURVE OF CATTLE ;^3 SHEEP GRAZING 

DuL JlllT’EVSL D UliDEP. BIPFERSCT ORi.ZING 3Y3TE'2 AT KOOPLliJIaF ^TEIR.

: t
!2_ 
<: One

3 T B E R 3 .
Beast to  four Sheep.

i $ i :
i:E x p t. 15 D .tiB xp t. 14 D .v
i sBystoLi Y I.; :  S.vstots

Calculated i : 
values of : :

Period on :sS teer : : $3toer: ::  $ 1 , : :D ifferenw
gxporiiaont. : :  ITo. tA roa .:; Ro» : A rea .: •.19S/14D: :15D/l4D:

29403: «B.46 129752:: 0 .46  :: 0.323 11 H .3,

: ::  : 1s * *
2 . 7 . 5 2 - 1 5 . 7 .5 3  ! • 280  :14347:I 290  :1 6 2 0 7 : :  3.50 ::<U.U01 : :14D>19B,

: s ; t:  : :: 1: *1
2 .7 .5 2 -1 3 .7 .5 4 .: :E.12 :19360«:E.51 :1 8 8 2 8 : : 0 .5 1  s : 0 ,3 0 5  : :  N.S.

. • •. 1: t :: : 1 ! ‘
2 .7 .5 2 -1 2 .7 .5 5 .: :B.47 

::
2 .7 * 5 2 -1 2 .7 .5 5 .: B.19

::
16 .7 .5 3 -1 0 .7 .5 6 : 210

::
1 4 .7 .5 4 -6 .7 .3 7  :• 421

::
1 3 .7 .5 5 -6 .7 .5 7  : :  514 

::
1 3 .7 .5 5 -6 .7 .5 7  : :  512 

11
1 1 .7 .5 6 -6 .7 .5 7  : :  613

229964: :B.50 :26004:: 1.51 : :  o.i'66 : :  N.S.
: :  : 12 : 5 ! 5

2 5 0 2 8 : :  206 :23465:: 1.71 :*• 0 .0 4 4  : :  N.S.

2 9 5 4 3 : :  403  $28777:: 0 .9 2  : i  O.1 7 9  1 : N.S.
n

16102: • 507  :16945 s 5 1.52 : '  O.O64  : :  N.S.
:; : :: : 1 $!

16263$: 517 :17927s 1 2 .0 5  $1 0 .U2 0  : :  N.S.
: 1 : 1s s s 1:

7108:: 630 1 7385:: 1.13 : :  0.129 - s N.S.
$:  : : ? : s 5-

3 H E E P_
::

1 .7 .5 2 -1 3 .7 .5 4 .: :  
11

1 4 .7 .5 4 -1 2 .7 .5 5 :: 
::

1 3 .7 .5 5 -6 .7 .5 7 .: :

2586::  
: :  

9 5 ° :s
: t

1344:: 
::

a  :: 11
2688:1 0 ,21  $: O.417 :« N .S .

: s : :  s:
912:: 2 .09  :: o .o i8 :: N .S.

5: 1 $ 1 £
1436:: 2.01 : 0.022 :: N.S.

: $ : :  5 i. _  — — —

(a ) „ The area of the 1 jvew ei^tit-curvo was ca lcu la ted  from the
average 11v o w e l ^ it  o f 16 sheep in  each experiment.

N.S. = Not s ig n i f ic a n t .
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L i  vowel gh* i-n 
p o u n d s .

Warm ca rca se - 11 
w eight in  pound*'.

D r e s s i n g  percent-:
tage*

G r a d e •

Wet h id o -w e ig h t; :
in  poundse

-  _ _(m)

  r  T T.♦ T^olonitcvcl

!i   ----------------------------------to  *1 Rh-,en,l BeTat to  4

375.9::
H497.8:

164.7:119.9:
282.5:52-41. 8 :

50c ::
117c tlOuc :

f . p i  t.al in vc .sl-j

Land at Rip­
per morgen.

S t o o r s  a t  R24 : •
each. “*

L i c k s  a n d  I n o -  *•:
c u la tio n o . si

I •
T o t a l  c a p i ta l
i n v e s t m e n t .

G r o s s  r e t u r n  
fr o m  9 a + o e r s  : :
over 5 y 0ars* X

L e s s  s t o c k  e x -  :*  
p e n d i t u r o .  s

E x c e s s  o f  g r o s s :  
r e t u r n  o v e r  e x -  : 
p e n d i t u r o .  '*

p r o f i t  p e r  m o r - :  •• 
g on  p e r  y e a r .  • 1

i n t e r e s t  r a t e  «* 
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b e tte r  than e ith e r  syuten TV or eye tom VI, with lime superior to  

dolom ite. Under the wider r a t io  on li.so v o ld , system VI provod 

l i t t l e  h o tte r  than system VII. Under a comparable r a tio  of largo 

to  sm all s to c k , dolomite le d  to  b e tte r  retu rn s.

( 7 ) GEIG3Ri :,-P0I3Uim;S -•IIP vlHUH LUqUIo :

No lo s s e s  were su sta in ed  under system s IV and VI where a close  

r a tio  of largo  to sm all stock  was in  u se . Under cond itions of the 

wider r a t io  of one beast to  four sheep, system VTI was r sponsible  

for  f iv e  sheep dying from poverty on l in e  and one death due to hydro- 

cyanic-po-> soning on dolom ite. Two G i t i ria -po iaon ing  deaths on 

lim e and one death from unknown causes on dolom itavald ensued from 

system VI.

The wide r a t io  e x p e r i m e n t s  on lim e both f a i l e d  to carry their  

animals through the 1952/53 season al drought and s te e r s  and sheep 

wore removed from the e x p e r i m e n t s  for  a period of seven weeks in t h e  

early-sunnier of 1953.

DISCUSSION:

The d ecl-n e  in  frequency of clim ax grasses a . /o-d  of wide ra­

t io  experim ents and the in crease  in r e r a l ,  weed, karroid and herba­

ceous sp e c ie s  in  a l l  experim ents between lr 5 ‘- and -95 071 hoth void

typ es, are in terp re ted  as in d ica tin g  a rearrangement of the compo­

nent sp e c ie s  towards a b io t ic  sub-clim ax under jo in t  grazing hy 

c a t t le  and sheep. This adaptation to  grazing hy domestic l iv e s to c k l  

i s  s im ila r  regard less of the grazing  system  employed. A s im ila r  

resu lt  was mentioned in e a r l ie r  chapt re where roicronce w...> n .do to  

c a t t le  which were grazet • ^cvrding to three d iffe r en t sy-to.sa of

graz i" "  I u]«"' "•v,»ro sheep were grazed in accordance w ith tho re

quiiem ents of f iv e  d iffe r e n t  grazing system s. IToisturo a v a i la b i l i t y  

and degree of de f o l i a t i o n ,  as aga in st season of l e a f  r - o v e l, are 

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



grasses in a r id  zones th m a ltern a te  r e s t in g  and grazing prescribed  

by conventional grazing system s.

The in crease  of Chrysocnma, Astur and fonechiaa suggests a  

d rier  h a b ita t , conducive to  Karoo-oneroachirent, under the b io t ic  

s u ' r j - c l i n a i .  In to lerance to  grazing shown by Fingerhuthia africana  

and Bustachys paspalaides make these grasses p a rticu la r ly  valuable  

as in d ica to rs  of the se v e r ity  of grazing. In f a c t ,  Bustachys ap­

pears to be the moat su sc e p tib le  r.nd th is  i s  c lo s e ly  f o i l  w ed  by 

F ingorhuthla. I'os .art (1958) found Flng-rhuthla a frican a , because 

of i t s  high p a ln t ib i l i t y ,  e s p e c ia l ly  to  sheep, to  bo often overgrazed 

and to  be replaced  by A r is tid a s  in  lim ovold of the Bloemfontein and

Br-.ndfort d i s t r i c t s .

I t  i s  fortu n ate that none of the grasses wore c o n s is te n tly  re­

je c te d  by stock  and that otherw ise unpalatable grasses l ik e  Cymbopp- 

gon, Aris t i  da you t i t  a and I-A teror>ogon were w ell cropped in spring. 

D e fo lia tio n  of nr:v /ly -forned sp rou ts  no doubt a s s is te d  in  keeping d<wn 

the numbers o f those s p e c ie s .  A fortunate coincidence is  the rapid 

c o lo n iz a t io n  by E ragrostis l.l.m arniana of bared ground and the high 

preference stock  showed fo r  th is  sp ec ico . Due. -to V s  r e la t iv e  

abundance and the fa c t  th t  a l l  c la s s e s  of stock  preferred i t  when 

green, and r e a d ily  grazed i t  when matured, Sragros/is. lohm :m  uia is  

regarded as the most im portant herbage sp e c ie s  in these veld  types.

Example^ of concentrated browsing on T.rc): man thus minor are 

abundant throughout the experim ents and i t  i s  regrettab le  that no 

estim ates o f i ’a frequency chang.e wore a v a ila b le . Grazing of an­

nual* and woods and brows:ng in oar ly -3u m «r, for a short while a fter  

the onset of r a in s , no doubt drew o ff grazing from the perennial 

grasses a t a most c r i t i c a l  tim e. This allow ed these grosses to  

a tta in  s u f f ic ie n t  l e a f  area before grazing commenced. In th is  way 

perennia l gra sses  survived  the severe use they were oxposod to .

Susta ined  sprouting in  sp rin g  of Cymbopo^on and H et,rogogon i s  

a d ir e c t  consequence of the r a r ity  with which these two sp ec ies  

wc.ro over grazed during the a c tiv e  growing season . They would



2 0 3 .

th erefore poostfea v/oll-doveloped and unimpaired root ayatoms.

With a maximum amount of s to red  root reserves they would he able 

to  continue sprouting fo r  c lengthy period in spring, in contrast 

with grasses that wore grazed in  summer.

Hnlf-a-summ >r r e s t  was not of s u f f ic ie n t ly  lon g  duration to  

allow  preferred  sp e c ie s  and slower growing grasses to run in to  seed.

I f  continued long enough half-a-sum nor grazing w i l l  eventually  load  

to  d e ter io ra tio n  of V)ld t o  a condition  in which lo s s  acceptable spe­

c ie s  predominate. A general lowering in prod u ctiv ity  of the veld  

would ensue. All-summer use in  one year fo llow ed  by all-summer 

r e s t  in the fo llo w in g  year i s  suggested as m eeting most of the requi­

rements fo r  su sta in ed  plant igour and propagation and o* maximal 

production of mutt or tad b e e f .

The complementary way in  which c a t t le  and sheep used void  was 

i l lu s t r a t e d  by the fa c t  th a t many grass stems remained uneaten where 

sheep c o n stitu te d  the only grazing fa c to r . C attle  in >um, made 

good use of such atoms, whether green or dry. Again, whereas steers  

would not browse e a r ly  in w in ter  and a f te r  abundant sprin g  rains when ; 

grasses wore p le n t i f u l ,  sheup did in fa c t  browse the shrubs in such 

c a se s . C attle  preferred  A- i s ' i d a  curyata , w h ile sheep exh ib ited  s 

strong preference fo r  Tragus racomosus in  ear ly  summer. In much 

thu sana way on v e ld  gr- zed b c a t t le  on ly , the cont rol of hardy, 

unpalatable i c o d e s  l ik e  Cymbopogon and Heteropogon. presented d i f f i ­

c u l t i e s .  Cot t l e  avoided t ie s .,  sp e c ie s , but sheep went fo r  the fresh  

sprouts in  sprin g  and in th a t way in f l i c t e d  damage which aided in

c o n tr o ll in g  those p la n ts .

The o u t-o f-sea so n  'X$cu rrence of rain between July and October

y ie ld e d  g r  m g ra s s  e a r ly  i :  s p r in g ,  d o c k  preferrin g  such herbage 

to  browse. I d a  eased the browsing m the shrubs and enabled thorn 

to  recuperate at a t in .  whom they would normally be expected to suP-  

Ply sueten  nco to  s to c k . .i l l - s u m n c r  r e s t in g  of sore oaups i s  sug-  

gested  tc  bridge the la ts -w .n te r  and sprin g  period of herbage scar­

c it y  for  s to c k . The spare 1 v Id would provide abundant q u an tity ,

and. . . / 2O4



snd with vigorous sprouting , f a ir  q u a lity  of herbage to  maintain stock  

in good c o n d itio n .

The rough nature o f the v e l d  appears to  favour the reten tion  of 

a number of clim ax grasses in cracks between slabs or among rockt.

/Jong w ith  that from grasses remaining under shrubs, a source of 

grass seeds would bo a v a ila b le . As a r e s u lt ,  succession  on bare 

areas would n o t  be impeded by a lack  of aood-supply and might bo ex­

pected to  proceed rap id ly  i f  given a f a ir  chm ee.

As regards the reaction  o f  l iv e s to c k , there appears to be l i t t l e  

to choose between the various grazing system s used. At the time of 

in i t ia t in g  system  '/II i t  was reasoned that the a v a i la b i l i ty  of a l l  

void  in  w in ter  and sp rin g  could  p o ssib ly  lea d  to  b e tte r  maintenance 

of con d ition  in th is  period of herbage minima. This was decidedly 

the outcome in  rospoct of carcase q u a lity , return per morgen and rate 

of i n t e r e s t  earned on  investm ent in  two experiments* As regards 

l i v e w eight g a in s , ju s t  the opposite appears to have taken place in 

that s p r i n g - 1 oss in  liv ew o ig h t of both s te e r s  and ahoep was, i f  any­

th in g , aggravated by system VII,

A l ik e ly  reason why the d iffe r e n t  system s fa i le d  to  load to  

w idely  d iverg in g  livew o igh t gains could be that the times ol camp 

changes and the len gth  of the grazing and r e st  periods wore not l im it ­

in g  fa c to r s  in stock  production . Those fa cto rs  appeared to bo rathe* 

unimportant and subordinate to  other fa c to r s  of grazing management,

for  in sta n c e , i n t e n s i t y  of grazing .

A to ta l  number o f s ix  deaths occurring under system VII aa a -  

ga in st three deaths on system VI i s  not considered s u f f i c i e n t  e v i­

dence fo r  p referr in g  one systor, to  the o^hor.

R ela tin g  the inform ation obtained from these grazing system ex­

perim ents over the experim ental period of f iv e  years to  farming prac­

t i c e ,  e lab orate grazing system s do not appear to benef i t  =.i her  

vo id  or the l iv e s to c k  gr z in g  on such v e ld . Continue*, grazing  

would do as w e l l ,  and .̂t l e s s  c o s t .  In an e ffo r t  to  -o r e o n e  the

ser io u s  lo s s  in  cond ition  in In tu -w in ’or and sprin g , Me camp in  two
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LIVEIVSIGHT GAINS AND LvdSES JdlD LIVTTTEIGHT U.KITATNRT) m  poUirps T.D.K. uN DvL

BUTluy UP 'THEĴ  FACTORS To T.D.N .OBTAINED PEH KvRJEIi.

Sens^na.

1952/53 .

1 9 5 3 / 5 4 .

1 9 5 4 / 5 5 .

1 9 5 5 / 5 6 .

1 9 5 6 / 5 7 .

Mann par 
boob on.

Per cen t.

R a in fa ll 
(cm .)

418

378

459

563

C a ttle
or

Sheep

C

s

c

s

c

J L -*

c

s

427

449
C

S

c

s

One heaat to  four Sheep.

AND • CeNTRI- 

----------------

Bxpt. 19 D -  System VI,
Livew eight
m aintained

208

113

271

I 6 0

269

92

230

264

248

i i L

74

J L

Gains i T, 
______I

j j Net
.D.N. 1 Losa.tT.D.N<

s
83 t 

60

119

291 1

m .-.

15 « 276
%

2 % JL21

390 :
*

199 :

30 , 360

? : W 0

67 :

12 L

336 i

1 2 1 ;

46 « 290 

9 1  112

85 =

.1

315 :
l

I 40 :

19 : 296 

l o  ; 130

78

i l

342

130

17 1 325 

17 : 113

86 t

38 I

334 «

_ ii_L

309
1

2 5 «

9 » 144_

76

J 1

100

100

I
8 1 

s
6 :

92

-2 1

Livcwoights 1 X 1 Not t
maintained: Gains: T.D.N.: Loss• x TeD.N • t

! : 2 2 :
i % 2 X :

269 : 98 : 357 x 24 1 343 «
« t 2 X 1

113 : 53 : 116 x 0  x 166 :
: 2 1 X :

255 « 1% 1 361 x 27 : 334 «
t 2 2 t 1

Ib l 2? 1 190 2 5 : 185 :
t f 1 : :

257 i 72 2 329 » 49 1 280 1
l 2 : 1 :

99 : $ 2 1)7  ' lO : 127 :
: % : : :

242 : 1«4 % 346 » 13 i 333 «
l 2 1 1 2

112 : 36 2 148 : 7 :
: 2 : : 1

270 : 86 2 356 s 25 * 3311
: : I i t

70 4 X % ' 15 ' 76
s X 1 1 :

259 : 93 X 352 « 28 s 324 :
t

111 : 3 5

2

2 146 7 : 139 :
1 X : t :

74 : 26 2
lOC j 8 : 92 :

t X : I 2
76 : 24 X

100 . 5 : »  ,

m
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Scionco.

T'/RT.F. LXVI1.

a . s i r s  -  - —  .

Pnrticul^ra*
r.rinon't n°«

Linevuldi

18 L.

n  l . ( " )

14 L.

9 L.

19 L.

14 D.

9 D 

19 D.

(n)

(n)

(n )

(n )

V 'J  J. U !

—  ^  .  8 4  . - P  "  88 — •

.  4 „ t o o ,=  - n i  4 -hoop »  48 » » * « > •  

^  -  4 —  16 ^  ” 0 r* " '
.  3 stuora and M -hoop  «  4» = " » » .  

.  2 „ „ 3, s  and 32 a»o.p »  48

„ 3 a t ta r s  and 24 stoop «■ 48 »ores 

.  2 s to o r s  and 32 shoop on 46 nor^n

" T Z L - — '•-•* -■ •   - —
■fey ueane of t

(1 ) pliu it oounta,

( 2 ) Grazing obm orvatlm s,

z-i> s o i l  an a lysis*



(4 ) Livoweighl'S,

(5 ) Area of the 1 lv o v /e ig h t-cu rv e , and

(6 ) G o ig er ia -p o iso n in g  and othor lo s s u e .

Duo to  tho fa c t  th a t tho exporinunts d id  not run concurrently, 

a com parison o f s la u g h te r  data would not ho j u s t i f i e d  and wore there­

fo r e  o o lt t c d ,

( l )  PL.'dJT CClTIITSt

In Tables LXVIII and I XIX sp ec ie s  frequency and p la n t numbers 

which occur per quadrat ar .̂ given fo r  l in e  and d o lon itevo ld  respec­

t iv e ly .

TABLE L X V I I I . . . / 2 1 0
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table LaV III.

PLilJT REdPoNSE Tv DIFFERENT RATIOS vF CATT'LS /A'B S1IEEP UN LI}!E-
t
I

( 3 ) : 
Proguoncyv '  por 30v Qucdrats. t

Ttr-ncrinont no» 18 1? 1« 14 1 « :
R atio C attle  : Shaop. 2 /  1 1 /  1 1 /  4 :
SoaBopo. 1952 1.951 1952 1957 122.2. 1<&%:

CLI1I/JC SPECIES:
Chrvaopogrn nontanua. « . . . .» « »  20 19 29 34 2v 1^
Cynbopogon p lu r in o d la *«»»«»«« 17 17 4  ̂ 61 18 J
ThouoAa t  ri andra« ................. 14 ce  85 4̂ * 9 18
D ig ita r ia  or ian th a .     ...............   6 I 7 o a
Ariabida v c u t i t a . ...................   • • 2 1 5 0 C
HotorQpogon con to r tu s ................  0 0 2 _
SpQrobolus  ................  2 0 21 14 2i
Bust achy 3 paanalo idos   ^ 2   ̂ (  see
F lngorhuthla  ................. 2 2 ' o 0
Panlcun c ol i Tat ua. * 0
iBR.‘X SPECIES: ^
E ragroatls Ich u m n i-n a ..............  83 1 6 9 ^  74 1(’730e 142 222
S. c c h in c c h lo ld o a .     ..............  ^ n -j „,aiot ,c  i i?38*
uroputiviu caponso. . . .» « . .« » » «  v l vf  13 45 M
Cynodon in co u p lo tu s .....................  4 c v
T S r k o c l o ' r i T - I d ^ ..................... 0 0 7 0 1^ 0
Snnoanogon  ................... 0 1

PIulIEER SPECIES: ^
Enncapogon brachyst .chyus. .« .  281 141__ z 1^3!He
T racis  ..............................  10 8 5 * . 6d ._  , /r»
AFi^ETda c - i r v ~ . .............................  0 22  ^  15 23 36

WEEDS: ^  **
O eigcria l U ' r i c a n a .   ..................... 12®  1^®  ̂ 5
Chryaoccoa te n u if  o l i a ................  25 - 7 ^  17 ^
Tribulus tc r r ju tr iB    17 1 r-

K4.RRvID oPECIES: ^
L'Qnochiu.  ................... 8 11 0 62**
As t o r   ...................................  8 9 4   ̂  ̂ ^
Indigofora p a t e n s . . . . ................  4 6 o 0 C O
Pontzia aphr.oracophal a . . . . . . . .  l
cTRER SPECIES:

Woody....................................................  0 3 1 ps 145**
Hu rbr.cu oua # • • #  ........................   77 ot 1  ̂  —

Woody apocios c o m p r is e  t h o  g o n o r a  Rhus a n d  Euclca*.

M i :
A tr ip lo x , Sutora and Bcrkhvya. 

a  -  Si@ iiii.cwnt d iffe r en ce  at P = C.05 .
ms -  S ig n if ic a n t  d i f f e r  nee at P = O.Ol.
( B) » S u r v e y s  a c c o r d i n g  t c  th o  u o th o d  by Von B ro o n b a en  (1951 )•
(r) -  S u r v e y s  a c c o r d i n g  t - a  c o t h - d  by R a u n k ia s r ,  g iv e n  by

I'airray (1946 )• ___ __

&

VELD AT KvvPKANSFoRTEIB, 
Nuuber of
plan^D in  

Quadrats.

26
11
11
16

0
0

17
7

33
0

13
iv

6
4
1
0
9
3
0
0

72 2U1
7 48
0 11
0 0

37
0

5
0

161 19U5 
6 457

19 22

10
8

24

3
0
0
0

3
10

183
24
35

0
2
1
0

3
73

Frequency

30v°f*)
Q u a d r a ts .

19 L.
1 / 1 6

194-7 1953 i% 2_  . m i

5
6

30
19

0
<3
7
8 

26
0

15
3

0

o '

: F

172 186
6 19

46
11 
21 

0

127**

>

58  122 , 

32
14

156 177 
18 24

0 1

4
14

3
C

r
155*



RBSPWS3 Tv DIFFF̂ KNT R,Vi'IoS qF . CA^LE AMD

„u tuLuUTEVELB AT yvuPI^Sf’̂ T Sra.

^rnouoncylSj r " ^  auadratjj

'.Tparinont _n_o.  / /  8 ~  / /  l6~
^  Cat.tX0 = ^ o a -  xg^i x a  1252-Ji51
Suascna. '

2 ^ .  _  go 2 6 23 16 %
Chwaopr^on  ..................   ̂ 27 19„„ 2 0
H .toropo^n  ................  g / 21 7 1 ^
Thcncda irl_j}l£2............  o., 17 29 1! <
D igit >  .................   ̂ -, i2 7 I >

# m m # : : : : : : : :  *  I  I  i  f-Alcana................  n n 0 C 1
?anicun~c o lr r   .........................

^  SF% IES= , U 2  243:: 13? ^
Eragroatia I c h a a n n ^ .............. 2W ^  ^  1 4 0 ^  1^1 ^ 1
vrorc + iup caf a n s c .  ................  < 0 2v 7 ® ^
Bi-r.chiari-.  ......  0 o 0 4JBe ,■»
Cvnodcn i na lcH  .........  0 u * *  0 4 9 ^  %
-  • groatia   .........................  c l ? * *  0 31 X d**
' - - S a s a T S E  % j  n  « »  =! ?
i.  ....................................  C 0 0 0 n 0

k'̂ ~Tari'-iA0£ ................... a 7 14 1°
Snnoano^n  ..................

PIvNEZH .i¥_jiCIE^- , ...k* gv 93 71 61

:  fF %  2F  %
TraRua  .............   • •

2 2 ®  . . .  c 20”  25”  M ‘ f
GelKcric  ......  , 8 0 ? , i
Chrysocru-': t .n u lT a lia ................  n 1 0 C 1
Tribulua  .....................
KARRvlD oPECISG; 8* G 3^ 6 14
Aster  .............  4 4 0
Indigofora  .........................
uTHER SPECIES: i ? 10 8 8a
Woody.................................................  XX 158”  129 206“  _J8 _  214

Z l Z i o :  o o ^ o " - -

,  x ! ;  I t .

“  ;  Z Z Z . , Z T Z Z . w o d »  ^  = r - « ^ Z ! Z

O w in g .• * /2 1 2
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Tho pH, eruid end s i l t  fr a c t io n s , phoaphorur or.r'bm and n itrogen , 

potasaixin, and to  a-xic ex ten t o a lc iu c , M carbonatos and chlorine  

contents decreased, w h ile  the c loy  fra ctio n  increased with depth.

In the t  ops o i l , tho sand and s i l t  fra c tio n s  were lower under 

the c lo se  r a t io s  and higher undo*, the wider r a t io s .  In respect 

of the c la y  fr a c t io n , the rvverse app lied .
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table lxxi .

tECHAHICAL -‘JJD CHE1ZCAL .TALYSES  ̂  ̂ CP S^ILS FIM' ^Lvl JTEVELD 
UN HER DIFFERBJT GR.TZIIIG RATIOS WITH CATTLE TJP SHEEP AT

Y vXpi 'J$ SF^NTEDl.

S o il horizon  
( in c h e s) .

Expt. 14 D. t i Expt. 9 D. : i Bxpt. 19 D.
1 B > 4 S. :: I B t  8 S. n l B « 8 S.

u-3 : 3-6 : 6 -12:: ^-3 : 3~^ : 6 -12:: ^-3 » 3~^ * 6-12

pH.

R esistance at 
6v F.

Lochanical •'jig*
ly s i s  

SandC^O.02 lid .)

S i l t (0 .0 2 -0 .0 0 2
a n .)

Clay(<0.002nn.)

CaCv^,(%)

P.(S6)(z)

c.(*)

N.(#)
C s N r a t io .

W ntor-soluVle
3a!lts(^)

Fa.

K.

Ca.

Kg.

$ t i : s : s s : :
7.43s 7.57* 7 .7 3 : s 7 . 78s 7.80s 7 .8us: 7.72s 7.81s 7.77 

s t t  s : s s s t
J 1 s t  : S IS  s s

1250: 1O5U: 95O:: 1120s 1170s IC2O:: 820: 1170: 98O
: s s : s s s : s s

s s s s s 11 1 :
: s : t s s t s s t
• : s: 1 3 :: : 1

8 1 .4 4 :8 1 .0 4 :7 7 .2 1 3 :7 6 .44 = 75.4'-3 7 5 .1 5 : :6 9 .69:72.32:66.81  
1 1 : s s s s s s s

8.28s 8 .47:13 .153  r 9 .4 9 :1 ° .47 sl° .1 9 3  :1 6 .9 8 :1 6 .05:18.17 
: s s : s s 3 s s 1

lO .28slO .4 9 : 9. 64s :1 4 .07 :1 4 .1 3 :1 4 .6 6 : s l 3 .33:11.63:15.02
; % 
%

: s
t :

0.00: 0 .2 1 :  4 .6 2 ::  3.77: 3 .4 ° :  4 .2 5 ::  7 .°5 :  5 .8 °
I 3 33 3 3 33 •

. OO36: . 0038: .OO56: : .OO3O:.OO27: .OO77: : .OO44
3 3 S3 3 3 33

O.9C: 1 .0 2 : 0 .8 6 : t 0.68: 0 .57: l . ° 2 : : l .°2
: : : :  : : 1 : -

O.lO: 0 .10 ; O .lO :: O.O9; 0 .08 : 0 .1 1 ::  ° .1 °
: : : 1 : : 3 s

8 .7 : 1 :9 .8 : 1 :8 .5 : 1 s :7 .6 :1 :7 .5 3 1 :9 .5 : l»3lP.0:1 
: : :: : : : 1
: : : j : ::
: : 31 : s s s
3 3

.0 0 l0 : .OOlO:
3 3

.0008:.0006:  
3 1

. 0026: . OO2 6 :

HCu
3"

C l.

. 0000; •

. 0003:: 
s %

. 00313:
3 : ::

.0 0 0 2 : .0 0 0 2 : .OOO4 ;:
: 3 3 3

. O O 77 :  . O O 9O :  , 0l 07 : :

t : s:
.0027: .OO24: . 0°24::

.00095.0008: 
: :

.OOlo:.OOO5 : 
: :

.0 0 4 6 :.0 0 4 l:  
3 3

.OOl3:.OOl3s 
8 3

.O l87:.°177:  
: :

.0 0 1 8 : .»024: 
8 8

::
.0016 ::.0009  

8 8
.0 0 l5 : : .0 0 l i  

::
.OO5 2 ::.0063

3 3
.O 0 ll: : .0 0 0 l

3 ..

.0 1 9 1 : :«°179
1:

.OO47: : .°°32
3:

5 .80 8.52

.OO71 .0018

0.96 O.84

O.lO 0.10

9.5:1 8.7:1

.OOlO .0017

,0003 .0003

.OO52 .OO52

.OOO9 .OO14

.0195 .0193

.0021 .0027

B : 4 S =» Ono beast to  4 sheep. 

0 ) =» Analyses b&' D.F.I1. Clansson 1

z) -  156 C itr ic  acid  s o lu t io n .
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C onsidering f i r s t l y  the 1 « 4 , 1 i 8 and 1 : 16 ra tio s  of large  

to  sn a il  s to ck , both sto e r s  and sheep reacted in  opposite ways to the 

sano r a t io s ,  A widonirig largo to  sn a il  stock  r a tio  led  to increased  

s to e r  gains hut to  depressed sheep g a in s . Cn a per uorgen h o sis , 

a wider r a t io  re su lte d  in  a decrease in gains from eto«rs hut to  an 

onhojnccuent of gains frou sheep. Livuwoight maintenance and to ta l  

d ig e s t ib le  n u tr ien ts  obtained f o i l  w ed  the sanu tendency.

Under experiments 17 L and 18 L where c lo se  r a t i03 of large to  

sm all sto ck  >7vre used, the b est s te e r ,  sheep and per morgen gains, 

livow uigh t maintenance and to ta l  d ig e s t ib le  n u tr ie n ts , enanatod from 

the one beast to  one sheep r a t io .  Regarding the to ta l d ig e st ib le  

n u tr ien ts  obtained by sheep and s t e e r s ,  the wider r a tio s  on dolomite 

le d  to  lo s s  n u tr ien ts  w hile on lim ovold the c lo se r  ra tio s  resu lted  

in  lo s s  n u tr ie n ts .

There was no tendency fo r  e ith e r  ga in s, livew eigh t maintenance 

or to ta l  d ig e s t ib le  n u tr ien ts  obtained e ith e r  to  increase or dimi­

n ish  over the period the experiments were in e x is te n c e . From 

Annoxurcs 14 and 15 there appears to  be a tendency fo r  *  widening 

c a t t le  to  sheep r a tio  from 2 J 1 to  1 t 16 on lim e and from 1 1 4 

to 1 : 16 on dolom ite, to  resu lt, in both c a t t le  and sheep devoting  

p ro g ressiv e ly  more of the n u tr ien ts  obtained to  maintenance and lo se  

to  g-'ins.

(5 ) AR2A CF TIiS LIW/EIGHT-CURVE;

The area below the l iv e r  e igh t-cu rve  of paired s te e r s  and paired  

groups of she-p grazing lim e and dolom iteveld  under d iffe r en t r a tio s  

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

TABLE L X H V . . . / 2 2 1
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S ig n if ic a n t  d ifferen ces  'bc'ts/eer. +ho nrens of the l iv e w e i^ it— 

curve of atzors -n li^ o v  Id  were c s tn t lis h e d  in 13 out of 27 coopnri- 

s m s . Of th ese , the one he -.st to  one sheup c-'uhin - tion  led  to the 

lo n g est -.reos in  s ix  in st-.n oos. In the re- a in in g  seven instances  

the ether f">ur r '.t io s  gave r is e  to  the b ig g est r.reas. Cut of 13 

cCGp-.riaons w ith sheep on H u e , only f iv e  a tta in ed  s ig n ifica n ce  at 

the required le v e l  of p r o b a b ility . Df th ose, *ho one beast to four 

sheep r a t i '  r e su lte d  in  the 1 rgast area in  three in stances and the 

2 i 1 and 1 : 16 r a t io  in  only one in stance each.

r,f ten areas of the 1 ivcv/ei3I1 t-curve coupa.ris'ns, u sing  ste e r s  

•'n d o l 't i it e ,  s ig n if ic a n c e  was e s ta b lish ed  in  fcur in s t  ncos. In 

those, the 1 : 3 r a tio  re su lte d  in  the b ig g est re. in three cases  

end the 1 4 r a tio  in m e case only. I s  regards sheep m d o lo o ite ,

s ig n if ic a n t  d ifferen ces  txtwson the livew ei^ -t-cu rve  area were e s ta ­

b lish ed  in three out of seven oe-.prrisons. In a l l  of these the 1 : 4 

r a tio  g .vo r ise  t -  the la r g e s t  areas*

(6) GSJ.GSHI.'.-F" 14^:143 3D  vTEZB

Vcr-:ea-sickte" a..eng sheep occurred only during the 1943/49 

se ..5 "n. Hmetrer, - f t e r  stock  were tran sferred  to other crv.pa t..ey

were cured. -w. deaths fr e e  unknown causes to -h  place 'ramg shoop 

on del m i t e ,  mo each m  the 1 4 snd 1 : 8 r a tio  e x p o r i^ n ts . On

l in e ,  f iv e  sheep died -s  a r e su lt  of poverty on the 1 4 r a tio  ex­

perim ent. In other d ied on the w idest r a tio  m  lim e, hydrocyanic- 

p o ism in g  being suspected  as the cause.

Undue s isn ific -an co  cannot be attached to s t 'c k  reseva ls  fr«a  

the experim ents s th is  wee dene haphazardly -nd was after;; rdo 

deemed not to  have been necessary at a l l .

DISCUSoICU:

The nexntonanco of clim ax grass frequency under the c lo se  r a tio  

l in e  experim ents, the accompanying occroase in  c lin ax  grasses un^ci 

the wider r a t io  experim ents and the overa ll increase in  s o r a l, weed,

karroid. . ./2 2 4



karr-'id -nd hurb-.oo^ua spociea suggest a ra-arrangonent of the compo- 

nont sp e c ie s  towards n ‘b io t ic  su b -d in a r  under jo in t grazing by 

c a tt le  and sheep. Thu m aintained frequency in climax grasses i s  

ascribc.blo to  the sn a il  number of sheep kept under the c lo se  r a t io s .  

Sheep never overgrazed the clim ax grasses and th is  resu lted  it the 

vigour of grasses being m aintained. he grazing did not l e a l  to  

bare areas on which c o lo n iza tio n  of pioneer sp ecies was p o ss ib le .

With widening ra tio s  of c a t t le  and sheep, fewer climax grasses  

and more pioneer sp ec ies  were present in  the b io tic  sub—clim ax.

This suggested  v u ln e r a b ility  of clim ax grasses to grazing by large  

numbers of sheep, in  p a rticu la r  s u s c e p t ib i l i ty  to in te n s ity  of defo­

l ia t io n  rather than the in terv a l between su ccessive  d e fo lia t io n s .

The reason for  the c o n sisten t to lerance shown by Chiysopogpi , Di^L- 

ta r ia , Themed , dy, or obelus :.nd -th crs under the d iv e rs ity  of 1 -.rge to  

small sto ck  r : t i^ s  i s  not c le a r . The maintained frequencies of 

thee : grasses may be due to  the animals favouring pioneer '.nd sera i 

grasses immediately fo llo w in g  the f ir s t  svnuer ra in s. h is  enabled 

those sp e c ie s  to make th e ir  i n i t i a l  growth unimpaired by p r e c i p i t  

grazing and allow ed thaw to  progress beyond the c r i t ic a l  le a f  area 

stage  before animals took to  grazing them.

Brougham (1955) attached so much importance to adequate le.af 

.roa th at he envisaged,"an understanding of the dynamics of pasture 

growth during the in te r v a ls  between su ccessiv e  d e fo lia tio n s ."  He 

regarded th is  as esson i  .1 to  the understanding of the e f f e c t s  of 

frequency and in te n s ity  o f d e fo lia t io n  "n pasture growth.

By the time the pioneer and se r a i gr ss^s and herbs had lo s t  

th e ir  a ttr a c tio n  for  s to ck , which might be two to  three weeks a f te r  

the f i r s t  su mor r a in s , the perennial tu ft  grasses had grown appre­

ciab ly  and more lo a f  was produced than could bo grazed o ff by stock . 

The in to lera n ce  o f Fingorhuthia ,  Tr gus k oeler io id os and Suat. ca^a 

to  grazing could bo a ttr ib u ted  to  these sp ec ie s  having the a-ano 

oarly-soason  preference ra tin g  dm the other s e r a i ,  p im e e r  and h er-  

baconis s p e c ie s . Becurring d e fo lia tio n  early  in the growing season



was nc doubt instiw nentM  in  dep lating  root reserves and in prevent-

in,-, those sp ec ies  fr^n seed ing.

The d eclin e  in  the numbers of r i gus k o e lc r i-id e s  in these ex­

p e r im e n t s  i s  contrary to the experience of ..ootert (1955) in the

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

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

rested  v e ld . Under some grazing treatments ho oven found an in­

crease in  th is  sp e c ie s .
fcr  t h l .  m .~ * r  I t  1 .  t .n ta t tv c ly  s u ^ . t o d  

» „ « ,  to  a d i.lt lm  »  i t .  Uish prcferonos rr.tlr.g  under K n o ^ .n u fn te ln  

c m d l t iT . . ,  th is  .p o o l . ,  i s  m t  s u s c p t l h l s  t»  t r i p l i n g .  ce H o c -  

v o lJ  Btonas . « » r t . . d  nsrs thru, h.-.lf th . .u r fh o . chvsr. Livsstnok  

grnsing a . suoh v s ld  t .„ d .d  to  ovoid tho . t o — .  Conssguontly,

tro n p lln s  . »  = .-»  U “ Vo14 “  ”  "1C“1!™oldt

The su b tle  d ifferen ce  in  tho ro action of th is  gr .s* to 

to  bo th s t  undor Inrchononthu, shrub Bashvold o o n d lt lm s , tron p lihg  

t o -  to I t s  doorooso. . h l l .  under C ,  Fro. d t . t .  o sn d lU on . - r -

grazing of tho noro p a la ta b le  B a t i S  I t U B l f c  11

1 or u .  mo reuse of J s i i i  h c l o n o l i e ; .

I n  o i l  G x r - e r io o n t s  .h ere  sheep were le p t  oho c . .. rol 

O—  and ov.hoooron .a s  brought about. I b l .  could be ascribed , a .

.  ,  in d ica ted  in p rev i-u s ch ap ters, to  .hoop grazing the energing -  

sh e e ts  of thceo grasses in sp r in g  fr -n  in  asong the old dr, t u f t . .  

to  s  r e s u lt ,  tho root reserves of those a m e ie -  .o r e  c o n t in u a l ,  de­

p le te d  a t a S O B ,  c r i t i c a l  tim e. B ^ e v e r , th e .e  gr B.ez v . r ,  not 

h i l le d  out beecuss st-cU  . . r e  n et d isposed to  take then in suto.er.

This rodt enabled thorn to recuperate in -

-.be prercn d .ra .ee  of C h ^ s - c o g  end a J t t  e r a i  ' “  °* "

. l ^ d  t -  the lo se r  in cid en ce o f perennial grn es.s  In the b io t ic  eub- 

o lin a x . sheue g r - .s e ,  have a h i *  - l . t u r o  d—  »  1« ™ "

Then th e , d .o r e a B C d  in f r c u .n C ,  n o i .t u r ,  -  -  —

-rearth red 0. consequent m crease in the nuuber of th .ee  sncro .o  

^ o u t e .  W t.-cu -r .er  tod c u t s ,  ra in s, occurring a ,  a tin e  .hen  . . m l



grr.saea c,puld make l i t t l o  use of i t ,  u ight have been oo-rvaponaiblo  

f-'r  the ineroatie in  karr'-id ap o c ies . ,

There i s  l i t t l e  evidence that one c la s s  of grazing animal was 

raopo potent than the oi ;or In a id in g  the encroachment of karroid  

s p e c ie s . Of 13 experiments in which an incro se in Chrysocena took 

p la ce , four v/ero grazed by c a t t l e ,  f iv e  by sheep and nine by both 

c la s s e s  of s to ck . In 17 experiments in which Chrysccoma decreased, 

s ix  were grazed by c a tt le ,-  seven by sheep and four by both c a t t le  

and sheep.

Far from being regarded as poop and unpalatable g r '^ ses , Cyubo* 

pogon and do to popoyon, and in so...o s itu a t io n s  Aris tid a  v e s t it ;  and 

Brineapogon scopeT irs ,were most valuab le. The susta ined  sprouting  

of thes s in sp rin g  supp lied  much needed herbage during the

n ost or n u tr it io n a l season fo r  l iv e s to c k .

The m aintained frequency of Chrys^pogon, ho a o da and dp-robolui* 

under gr"zing, in s p ite  of th e ir  early sprouting, suggests t h d  the 

o r i t 4 ca l gr z in g  period of these grasses i s  not in spring . I t  

-light w e ll occur in e a r ly  sun..er immediately fo llow ing  ru in s. At 

that stage there i s  an in su ff ic ie n c y  of l e a f  -re for met 1 ail ism to  

exceed the lo g s  of s to red  reservor. caused by sprouting in sprin g .

Ihe -bundance of sh ort gr s s  l o f t  ever under the c lo se  c t t l e  

to  sheep r a t io s  at the time of com. oncoraent of summer ra in s, sugges­

ted  that more sheep could  be kept with advantage to u t i l i z e  such 

herbage. Cn the other hand, the f r e t  th at the ground was not de­

nuded of a l l  growth but that most grasses had some le a f  l e f t  -and 

crowns were not unduly exposed to  fr o s t  and sun m i^it be the very 

reason for p ers is ten ce  of clim ax grasses under such c lo se  r a t io s ,  

ohrubs being in le a f  r ig t.t down to  the ground suggested that the 

c lo s e r  r a t i o s  did not lea d  to optimum u t i l iz a t io n  of shrubs.

Under the c lo se  r a t i -  experim onts, grass.,3 seoded with h a lf -a -  

summcr r e s t ,  e ith e r  1,-te or e a r ly . Against t h is ,  g r c t h  was slower

and a f u l l  summer's r e s t  was needed for  grasses t" seed  under the

wider r a tio s  of large to  small s to ck . I t  i s  most l ik e ly  that the



♦
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la r g e r  nun tier of sheep under w ider r a t io s  co n sta n tly  kept the pre­

fe r r e d  g ra sse s  to o  sh o rt during the h a lf -a -s e a s o n 's  gracing period.

This caused  the g ra sses  to  hs im poverished and as a r e s u lt  so jd in g  

cou ld  not take p la ce  once the v o id  v/rs spared .

i t  au^er^ w e ll th a t a l l  g r a s s e s , even when matured, wore m.xde 

some use o f . .’J .so , that" under the c lo s e  r- t io s  tu ft  g ra sse s  con - /  

tin u ed  sp ro u tin g  u n t i l  the commencement of summer r a in s . S u ff i­

c ie n t  hulk from dry grass and ample green sp rou ts i s  hound to  arrest  

extrvi-e lo s s  in  animal co n d itio n  during the le a n  sp rin g  months. 

All-summer use ca u sin g  a lo w er in g  in  the v igou r of p la n ts ,  with a l l — 

summer r e s t in g  ca u sin g  a r e s to r a t io n  o f th e ir  v i t a l i t y  su g g ests  a 

system  of a lte r n a te  sui....ier g ra z in g  and r e s t in g .  The p referen ce  

shown by sheep fo r  gr .ss le a v e s  when they commenced grazing upon 

e n te r in g  a camp, and th at shown 1 c a t t l e  fo r  the in f lo r e s c e n c e s ,  

may be s k i l f u l l y  turned to  the advantage of the v e g e ta t io n . Should 

a seed  crop be requ ired  on ■ camp, sheep could  be turned in to  such 

a camp b fo r e  the seeds r ip en ed . They would graze lo a v es  f i r s t  

and soedheada would be l e f t  to  m ature. On "he oth er hand, should 

b u ild in g  up of r ser v es  be the m in requirem ent, c a t t l e  cou ld  be

put in t o  a camp f i r s t .  This would en b io th e tr a n s lo c a t io n  of nu­

t r ie n t s  in  the le a v e s  +o t_ke p i co to  the roors before c a t t l e  took

to  <rr z in g  the lo  v e s .  Iheep  f i t t e d  w e ll  in to  the u t i l i z a t io n  of

g ra ss—bush savannah in  th a t th ey  made g ic a te r  use o f shrubs than 

c a t t l e  d id .

Chrysococa t e n u i f o l ia  must be regarded us u s e le s s  in  th is  v o l#  

because i t  was r a r e ly  grazed  to  any e x ta n t . . o is tu r e ,n u tr ie n t s ,  

l i ^ i t  and space wore used  by th is  p la n t which otherw ise might have 

been more p r o f ita b ly  taken up by n u tr it io u s  and accep tab le  herbage | 

s p e c ie s .

The fa i lu r e  of many c lim ax  g ra sse s  under wide r a t io s  to  flo w er  

in  oven normal ra iny  season s speaks a g a in st the use of such r a t io o .

I t  does not auger w ell fo r  c a t t l e , a f te r  grazing down a l l  g r -s s e s ,  

tr c^monco browsing 3hn.bs orrly  in  w inter and in some cases even

i n . . . / 2 2 8



in  autumn* 'This recurred nut of need and n o t out of preference*

Shrubs nr- knewn te  he protoln*-rich, Honrici (194C) fin d in g  the pro­

te in  in  Tr.rch^nnnthuj minor to  vary between 11.29 and 1 2 .uv in autumn 

and e a r ly -w in ter . Energy-rich herbage i s  needed at th is  time to  

o f f s e t  the c o ld .

The v e ld  would be e a s i ly  reclaim able fo r  the reason that both 

s in g le  shrubs and bush clumps harboured many g rasses. dince sources 

of seed  of the endemic grasses '7ore always a v a ila b le , a l l  that 

would be needed would be to be given on opportunity to  propagate 

them selves.

The need for a balance to  Tv struck between use and abuse Is  

c le a r . VTien sheep dug up grogs roots .nd c a t t le  broke o ff  th ick  

branches, optimum u t i l i z a t io n  has passed and misuse has so t  in ,  io  

claim  such use of tu f t s  or th ick  branches to  be symptomatic of good 

u t i l i z a t io n  i s  not accep* .b le , Long-continusd, severe browsing 

was beyond doubt at the root of the damage observed on some shrubs,

p a r t ic u la r ly  on T a r c h o n a n t h u a  minor.

The high incidence o f ,- r is t id -  curv ta a f te r  the 1949 d r o u g h t ,  

e s p e c ia l ly  in  pane, dep ression s, watercourses and around shrubs, 

was a d ir ec t  r e su lt  of many perennial gr .sscs  dying during the drought 

nnd the tu f t s  of others being trampled cu t. Secondary succession  

commenced w ith A. curvr.ta on those area s. Trampling or. rocky veld  

probably baa a fa r  g rea ter  e f f e c t  u p *  the vegetation  and i t s  d o te , 

r io r a tio n  than i s  gen era lly  r e a liz e d . Add to a stone cover of 6C 

per cent the inhoront p ro fic ien cy  of c a t t le  and sheep to avoid tramp- 

l in g  on rock , wd s to n e s , and add to  that a ghrub grnmd cover of 

2C per c e n t. A ll tram pling then takes p lace on the remaining 2u per 

cent of the area which harbours the herbaceous vegeta tion .

Immunity to  the e f f e c t s  of excessive  trampling could b3 one of 

the m asons fo r  the high degree "f to lerance exh ib ited  *CTj%32E3S21 

:md Other p a s s e s .  Those epocloa were able to  w ithstand a largo  

amount "f tram pling owing to th s ir  growth form being l m  and f l  t on 

the around. D o lo m ite  v e ld  was even moro r-oky and th is  migl.t have
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to  an a reason fo r  th is  vcltl tynC to le r a t in g  grazing butter than l in e -  

void  s im ila r ly  tr-jated. I t  rai.^ht - la o  explain  -.vliy, even under the 

wider r a t io s , a. f u l l  summer r e s t  com pletely restored vigour +o the 

plants on dolom ite.

The greater  vigour of perennial grasses growing mcng rocks, in  

con trast to  that of the sane sp e c ie s  growing on the f l a t s ,  might 

a lso  ho a ttr ib u ta b le  to  b e tte r  moisture conditions e x is t in g  among 

rocks, e sp cc i l l y  when im pervious. ,'J.so, because of the physical 

d if f ic u l t y  stock  experienced in moving among rocks, trampling and 

grazing could never be as severe among rocks as on the f l  ts«

The fa c t  th t the experim ents did n et run s im u lt.a n e e u v n i l i -

t tos g a in st po&'.ulating con clu sion s. N everth eless, cc: 40—

dencios were e v i d e n t ,  Iho d iverging  reaction  of c a t t le  •* .d sheep to  

d iffe r e n t  r t io a  -/"a expected s in ce  fewer of the o and more of the 

other c la s s  of s ^ w o r e  kept* In f a c t ,  d iffev  t  r a tio s  imply 

d iffe r e n t  grazing in t e n s i t ie s  per u n it area f o r  that p a rticu la r  l iv e ­

stock  c la s s .

The rate of grazing and the ra tio  of largo to small stock  appear­

ed to  be interdependent. L ig h t  grazing with a wide r a tio  of 1 rgo 

to  sm all stock  w i l l  not have the same e f f e c t  upon the vegeta tion  which 

a severe in te n s i ty ,  employing the seme r a t io ,  w i l l  have. Conversely, 

a narrow r a t io  under a l ig h t  stock in g  rote w i l l  not have tuo same e f ­

f e c t  as c l oao r a t io  under severe gr z in g . The s u s c e p t ib i l i ty  of 

v egeta tion  to  c e r ta in  ' v .ty p es' of grazers a lso  deserves consi­

deration . Wider r a t io s  have more sheep £er  £6 and fewer c a t t l e .  

C loser r a t i o s  have f  wer sheep and more c a t t le  per uni a r c ’..

Id e n tic a l summer gains of s te e r s  under a l l  throe r a tio s  -n dolo­

mite -euj; rests that where four s te e r s  -nd s ix teen  a hoop wore kept as 

in  experiment Id D, s te e r s  had already roachod th e ir  c e i]  .n gain in 

summer. 1. reduction of s te e r  numbers to three in the one case and 

to  two in  the other did not r e su lt  in increased  grin per s te e r  but in  

a lower w eight increment per ®rgon. Apparently ibecp h-d  nc" r e t  

reached th e ir  c o il in g  ga in . The increase in  summer gain froo  twenty

through .../23C



tbrough t-„-onty-five to  t  tnity -e ig h t  pcuuids por ao-.sor. fo r  tha d if f e ­

ren t ra .tios proved th is  to  > . the ca se . S pring lo e so s  in l iv e v .a i^ it  

of sheep  wore g r .a t^ a t where the sm a lle s t  number of sheep waa kept 

and I v e t  ,7hcre the Ic.rguat nmaoor of sheep wc.c graced . This sugges 

tod  a co m p e tit iv e  e f f e c t  from increased  numbers "f s te e r s  which went 

hnr.d in hand w ith  c lo s e r  r a t io s .

The devotion of p ro g ressiv e ly  more t i  d ig e s t !o le  nutrients  

to  maintenance and lo s s  to  gains w ith  x/idoni large to  small stock  

r a t io s ,  might ba a ttr ib u ted  to  the greater sheer numbers. tiheep 

not only caused the h rb u" fo r  themsolvos to  be in short supply,

but a l s o  forced  c a t t le  to  grace "ut fu rth er  in search of herbage.

In  doing t h is ,  (Boro energy was expended, in maintenance and l e s s  nu­

tr ie n ts  Iw ft fo r  ga in s.

The main conclusion  to  be drawn from these experiments is  that 

c a t t le  -nd shooi , when jo in t ly  graced n  v e ld , may e ith e r  supplement 

or cm .pete w ith  each other. ihe n ture of the mutual in te r r e la ­

tio n sh ip s  .ire no1 at a l l  w ell understood. . uch w i l l  depend upon 

the r a t io  in which they are kep t. A lso , the a v a ila b ili ty  of her­

bage acco: ta b le  to  each c la s s  of l iv e s to c k  w ill  be of importance.

The in te n s ity  of grazing i s  c lo s e ly  r e la te d  to  the la r g i  to small

stock r a tio  it. u se .

Rel tin g  t  . i s  inform tio n  tc  farming p r a c tic e , i t  appears that

both c la s s e s  of stock  could p r o fita b ly  be kept with su b stan tia l f i -

n ^ c ia l  nd v o ,..t  t im .a l b e n e f it . ‘*n lim evald  the r U o  of c a tt le  

tc  sheep w-aild hrvc to  b,„ c lo se  w h ile or. dolom itoveld a much wider 

r a t io  of 1 rags to  sm ell stock  could bo p racticed .

AraBXUIC 3 4 .. . /2 3 1





FIUAL CVriCLUSIwIS.

A s e r ie s  of grazin g  exp er iaen ta  vraa con duo ted  w ith c a t t le  and 

sheep in  TrrchonanthUB ahrub Bushveld* Ihe ob ject was tc  

dote m in e  how rauch s to c k  the v o id  cou ld  c-.rr;- and whether va -  

ri'"us g ra z in g  system s and r a t io s  of la rg e  to  s n a il  a 4 r'ck wculd  

in f lu e n c e  the s t a b i l i t y  of the v e ld .

An incroaoo in  a o r a l, wood, k a rro id , p ionocr and other sp ec ies  

took p la ce  in  a l l  oxp erin on to . This was aoconncnied by a 

d ecrease of clim ax g r a s s e s .  A re-r.rrangonont of c o n s t itu e n t  

sp o cio a  towards a b io t i c  sub-clim ax under grazin g  i s  suggested.I

Tho su b-clim ax  s ta g e  provud to  be as p roductive as the climax

jta g c  and product!''n was more or le sn  maintained over tho IX

y e a r s .

Tho s o i l  a n a ly ses  are in torp rotod  to  in d ic a te  that concomittant 

w ith  rev ers io n  of tho co n s '1 i tu e n t  s p e c ie s  to  tho b io t i c  sub- 

c lim a x , the pore m tage cl%' in  s o i l s  d im inished and a corres-  

pending in c n  sc in  the percentage sand and s i l t  took p lace .

C ontinuous, moderate and severe g ra z in g  accounted fo r  the majo­

r i t y  o f sheep lo s s e s  w h ile  S'-verc graz in g  waa rc .p on sib le  for  

a l l  c a t t l e  lo sa o c .' Poverty  was tho main cause o f death with  

Q oigoria  and H ydrocyan ic-p o ison in g  only of secondary importance.

Tho clim ax g r sa cs -hemoua t r i  ndr , CIi^sopQ^on moaVums, 

ta r ia  er ia n th a  and 3 %. or obelus fim b ria tu s ,  and the s e r a i  s p e c ie s ,  

E r a g r w t ls  lohm anniana, in  s p it e  o f b eing  sought a f t e r  by both  

c a t t l e  and sh eep , were h ig h ly  to le r a n t  to  grazin g .

F in ,;urhuthia - fr ic a n a  and 3ustachjfs ^ a l oi dos can bo regarded  

pjj s e n s i t iv e  in d ic a to r s  o f g ra z in g  pressure in  that th ose g r a sse s

w o re .. . /2 3 4



wore preferred  ty  stock  and woru Into lerant to  any but the 

l ig h t e s t  grazing.

Although Cyrabopogor plurlr.cdiG, H e t c r o p c ontortua and i'.ria-  

tjda  v o s t i t a  were d iecriu in atcd  aga in st bj both c la s se s  of a n i-  

c a lo ,  c o n s is te n t grazing in spring of their  green sprouts fran  

in  nrong old grass in the tu fts  kept those grasses under con tro l.

The preference of stock for sera i and pioneer grasses and other 

herbaceous s p e c ie s , immediately f o i l  caving the f i r s t  oarly-sumncr 

r a in s , had the e f f e c t  of easing  the grazing pressure on the 

perennial g ra sses , b e n e f it in g  +hese grosses a t a most c r i t ic a l  

tim e.

The brewsing of shrubs , e sp e c ia lly  ‘i-.rehar-r.nthus minor in  l a t e -  

w inter nd sprin g , contributed  m ater ia lly  to the supply of her­

bage at times of n u lr it i -n a l  o^b. Alth-ugh these drou^it r e s :3 -  

t .nt p lan ts con tin u a lly  ab. orbed excesses of grazing pressure, 

they should n everth e less  ’ e reg rdod prim arily as a ladder re­

serv e . C onsequently,in  a . -sons w ith  nom ul and above normal

r a in fa l l  shrubs should never bo sev ere ly  graced. They should 

rather be spared as a reserve to  bo used in dry years c.nv. during 

protr .ctud Iro u ^ ta ,

Cn both the l in o  and dolomite oonponcnts of nrchonanthuti Shrub 

Buohveld, the nom al grazing pattam  ever a year was as follow s: 

For some tin e  a f te r  the occurrence Jf the f i r s t  gunner rr.ins, 

stock  continued browsing u n t i l  green grass became fr e e ly  a v a il­

a b le . T h r o u ^ .nu t  summer and autumn grasses wore grazed; in 

ea r ly -w in ter  animals s ta r te d  taking shrubs along with grasses*  

in  la te -w in te r  both r a t t l e  and sheep browsed more h eav ily  on 

the shrubs. In sp rin g , n;>v7 grass sprouts were cropped and new 

lea v es  on the shrubs were browsed u n t i l  a f te r  the commencement 

of 3u.-tnor rr.ina when stock  again omoontr.' tod c .  the g r a sse s .

Tiro e f f e c t  of drought, both in c id en ta l and prolonged, on sp ec ies

frequoncy. . «/235
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frequency In Tarchmanthua ahm t ^ h v c l i  1 , not knmm cn . 1 .  

d e s e r v i n g  o f  thorough i n v e s t i g a t i o n .

. . „t „ Sln S in to n a ity  in hr.mnn, v,ith .u»anr " a u i i .d

ln ovorurnalne in « in t .r  .prin* ™d ^

the v o g o tr t im . 3ovcrc lo s s  in  stock condition  

„  „ nf p w orty  cn.uad. » .  » •  - » «  » a ,d , n

In io n a iiy  In nconrdanc. . i »  . ! « » «  » d  aprin8 - U n M U t ,  oP

oanaod ^ d a r - i i i i i —  -  ^  V " 

n er , s e le c t iv e  uuc end a waste rf herbage.

4 .  Lina and d o ic .i ia v c ld  did d if f e r  onah n= «rr.ai„8 for ataora. 

snaar. w a v e r ,  r a - . t .d  n or . f - w r n W  -  ^ i i a  i w  »  

lim evoid .

-  : =
. . I B h t  ...oouniad fo r  up to  tan par .a n t  l a . ,  in  - - 1  «

n u tr ie n ts .

O oigoria-poiom inc r e su lte d .

■  w m m

arring  lo o s .  \
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ays ten  mty be implemented whereby campa are a lte r n a te ly  grazed  

end roatod  in  au ceeaa ivc grcw ing seasons and both arc opened up 

during dormancy o f the v o id . Under such a system the previous  

growing aor.a 'n 's r e s t  rarap be come a th e p resen t aeaeon 's grazing  

canp.

I J .  A v a r ia b le  a to ck in g  ra te  in  numbers and in  k ind , as heavy as

w i l l  m aintain  sto ck  in  good c o n d it io n , appears to  be c a l le d  fo r .  

This may amount to  d isp o sa l of o ld er  s t e e r s  and sheep in  autumn 

or e a r ly -w in te r  and ca rry in g  only h a lf  the number throu^i sp r in g . 

Voancrs may again be acquired  when ra in s s o t  in .

2 C, L v a r i 'b io  g raz in g  in t e n s it y  nay a ls o  be accom plished by mating

cows and ewes 3 0  th a t p a r tu r it io n  nd the f i r s t  months of la c ­

ta t io n  ?.rc syn ch ron ized  v l th  ■‘ho period  of flush. on the veld#

In  a d d it io n , the e a r l i e r  d isp o sa l of marketable cows, h e i f e r s ,  

ev/oc and lamb- w i l l  have to  be con sid orod .

21 . Or- z in g  ra to s  of one merger, per dry sheep on. lim e and tw o-th ird s  

of a morgen on d o lo o i 'o ,  and a grazin g  x.’ te  of e ig h t  morgen per  

s t e e r ,  ir r e s p e c t iv e  o f the vo id  ty p e , seem to  bo the low er l i ­

m its at which v e ld  i s  main+oinod and a t which su sta in e d  animal 

production  tak es p la c e .  For v e ld  improvement the s to c k in g  rate  

w i l l  have to  bo l i g h t e r .  v /

22 . Grazing both c a t t l e  .nG sheep seems to  bo d es ira b le  in  order to

make tuo b e s t  u se  o f a v a ila b le  herbage in  la rch  on an thus ah rub 

B ushveld. Cn lim e the r . t i o s  w i l l  have to  be c lo s e r  w h ile  on

dol o u ite  they rr-ay be w id er .

23 . Some isp ec ta  o f g ra z in g  management in  xerop h ytic  savannah ar

n o t w e ll  u n d erstood . The e f f e c t  of frequency and in t e n s it y  of 

d e fo l ia t io n  on the r to  o f growth of to p s , and the determ ination  

o f the p h y s io lo g ic a l  s ta g e  at which d e fo lia t io n  i s  most harm­

fu l  to  the p la n t , m erit a t t e n t io n .  ' ^

o ■ /o a o



Provided e s se n t ia l  adjustments are a-do to  grazing man .gouent 

p r a c tic e s , so that a vigor'ais c'^ror of grasses and v ,'ell-leafed  

shrubs of a v a r ie ty  h igh ly  acceptable to stock  are a v a ila b le , 

Tr.rchnnanthus Shrub a ish vo ld  nry bo both su c c ess fu lly  and pois-  

aanontly farr^od.
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P lr to  3 .  p=n. run ic -rte» o f Torch on ix-thus v e ld  e f  the Oh.-o.p p ln te o a ,  
w ith " ty p ic a l bu,h  elunpc rmd open ep-.coe eupportinz p .r en n io l Sm o = o ,

in ,betvYoon«
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P lato  5 .  L^/or '/low of Torchon'.nthus ainor showing the eharr.ctoristic  
m ultiple trunic node of grw tk  and new shoots emerging from "buas or. 
old trunks. Tlio rocky nature of the surface may he gauged from the 
amount of lim estone undor the shruh and in the background.

P la te  6 . Chr/socom.. te n u ifo lla  h eav ily  encroached on severe ly  

trampled lim .-veld near a stock  watering point.
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Pl- tc 7# -ho severe gracing In ten sity  ef a shoep to tv/o-thirds of p. 
-.:orgen r e su lte d  in  Ir.rchoti nthus rinor hoing oxoossivoly hrov/sod as
higt, -.s sheer, could reach, jid e lse in the disappearr.neo of perennial 
jr ' .j so s .

» 4-

P lato  8 , ‘Tar cr.or/ r.tl us at nor damaged hy s te e r s , who were s e f f e c ­
t iv e  a a  shoop in  dcstroyin  th is  valuable shrub. Shrubs in vae 
back -rnund arc IroT .-j- can • and rc. T .- . tan.. c_:r .era -.us var. - i  
kunonsis, n e ith er  sp ec ie s  which i s  r e lish e d  by l i v  s t -c k .
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FI -aJ-c..'T.-.r.t z i r . r r  under nodor?.to jrr.sing \  c a t t le
sh^-dnC a c-ntinuoau l e a f )  c -v cr  fron tho e?round upizardo. Cy.^opo-  
-£21 Lru,rin "4ft l e f t  ungr-'aed ir. the r l^ it  foreground.

FI -t 1C. L iso v a l4 a f te r  a f u l l  auesaor re st  -under one beast and 
f°u r  si or. to  15 . rgon. ..n :.bun hjice of jr turod, perennial le a fy  
gras3os c o n s t itu te !  valuable s . r i n g  grazing.
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P la te  11 . Close up view of io lo o ito v e ld  a fte r  15 years of i s o la -  
tio n  from f ir e  and s iz in g ,w h e n  Heterrsogon eontortus Uccune dominant. 
Unc«r proper oanagenent, th is  sp ec ies  was kept in chock, mainly as 
a r e s u l t  of spring grazing of green sprouts hy sheep.

\ * £ v '

tee-’

S S L  : = = '  S f s . s s t r ; . r
per morgen.
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P la to  13 , L  s to c k in g  ra te  on dol omit ovoid  o f ono sheep to two-thirda  
of a morgen v/ag too sev ere  and re su lte d  in the disappearance o f tu ft  

g r a s s e s .

P l - t e  14< C lose up view  of Theme da "rirndra in  seed  a f t e r  a f u l l -  
% % T r e s t .  % 1,  grags Is  cn lu p o r tm t o ^ t i t u e D t  o f Tarohonan- 
thus v e ld . I t  i s  both h ig h ly  p referred  by stock  and at the same 

time most to lerant to  g ra z in g .
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D -le-e^veld,

JL Lime v e ld . F la t .a  15 and 16: Under agst grazing sy a te e s , 
atocking in te n s i t ie s  and rating  ef 1 rge tr  small a 1 eel: r. rch^nanthua 
veld  reverted  te  a M eU c su W lin e jc  in which le s s  Climr^ grasses  
">ccurrou bu wi 1 -ore  sv r -1 sp e c ie s , e sp e c ia lly  Sra^rrstlo lebman— 
nlona#

(

L  J
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© c
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( t )  = S h e e p  g r a z e d  o v e r  a l l  t h e  c a m p s  o f  t h i s  t r i a l ,  h e r b a g e
s h o r t  a n d  f e n c e s  c o u l d  n o t  k e e p  t h e m  i n #
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9 4
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2 7
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2 2 5 4 0

9 3 6 0

L
T 8 6  i  v
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1 2 7

3 3 6 0 1
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20424

6 7 ^ 4
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2 4 1 C 7
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2 1
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(o) =

( r )  =

(m) =

S t o c k  r e m o v e d  ( C a t t l e  — 8 / l l / 4 9 y  S h e e p  -  6 / l 2 / T9 )  d u e  t a  
s h o r t a g e , u p  t o  i c / l / ^ u .

C a t t l e  r e m o v e d  f r o m  3 0 / l / 5 2  t o  12 / 2/ 5 2 , n o  h e r b a g e  l e f t .

2 U 2 3 5  

8 9 7 5

h e r b a g e

3 v 9

1 2 3

L .

8 . s s

19  L .

:  16 ,

8 s tee r s and 4 s h e
tt " 4 it

4 11 " 16 11
3 it " 24 it
2 it " 3 2 it

it
i t

i t

1 8  L .  
17 L. 
14 L.

9  L .

1 9  L .

S u m m e r  
G a i n s

475

S p r i n g
j o s s e s

2 3 5

G a i n s

L i v e w e  i g h t . T . D . N  
m a i n t a i n e d ;  p e r  

) e r  n u r ^ e n s m o r g e n :  

3 7 0 G 2  2 4 9 l "

. . . L i v e v / e i g h t ; i

S u m m e r ® S p r i n g ;  N u t  . m a i n t a i n e d ;  
G a i n s  ; L o s s e s ; G a i n s  s p e r  m o r g e n ; m

. D . N .

o r g a n

1 9 9 9 5

18000
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1 5 1 8 4

1 2  0 8 I  
i ^ T O

14279

1 3 7 4 5
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l v i 5 9

• ■

( z )  =

(S3) =

T h e  l o w  n o t  g a i n s  i n  t h i s  s e a s o n  w a s  d u e  t o  t h e  o x p e n u e n t s  B e i n g  t o r  

D i n  a t e  d  B e f o r e  s h e e p  c o u l d  r e g a i n  c o n d i  i o n .
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x

TABLE L X X I I I . . . / 2 1 9

• •  -



G i . I H S  / S D  L O S S E S  P E R

TABLE L X X I I I .
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1 948 / 4 9 .

R a i n f a l l

1 51

C a t t l e

o r
S h e e p

1 4

1

D .

J l

9

1

D .

8 .

3 Sunmers S p r i n g  
r G a in s  s L o s s o s

1 5 C 1 2 4

8

N e t
G a in s

26

17

L i v o v r c  i g h t : T • D*N. :  
u a i n t a i n e d :  p e r  
p e r  n o r g e n sn io r ^ e n

2 1 4 3 3 262
M

141

S u n n i e r -  °
Gain:

% %

S p r i n g s  N e t  
L o s s e s ;  G a in s

O 9 0 2 s : a o 2 2 29 *
z ; C J 4 8 4 1 8 1  2 303  8 3 1 6 8 0  2 465  : : - - — 475  : 1 9 0  s 285 : 1 8 7 3 5  s 263

1 9 4 9 / 5 0 .  : 5 8 8  :
: 3 S

•0
3 0 6 2

AA
24  s

2 2 2 
9 2 4 0  : 1 3 6  22

l
— 0 u

A A A O
26 2 5 2 21 2

O0
1 7 5 2 0  8 253

• «

1 C 0 3 3 2 4 9  1 283  s
2 2 2

2 1 9 7 1  $ 340  : : 3 3 0 53  2 277 1 8 2 6 0 274

A A O O
A AO O

2 ' 2 
2v3 2 75  2 1 2 8 AA

A

1 0 5 6 2  8 1 4 2

1 9 5 o / 5 1 .  : 4 7 °  s
: 1 S

••
• 26

AA
2 :

AA
24  1

2 2 2 
6 4 ^ 9  2 1 6 2  2 2 16 1 2 1? 1 8 5 6 9 125

a 30 0
A  0A U

2 2 
21 s O s 21

O

O

AA
1 1 9 3 4  s 1 6 2

0 •
2 ? C 261 215  $

AA
46  2 2 6 2 1 3  2 329  %: 2 3 0 210 • 2v

AA
3 1 8 2 8 0 23 v

0 c 
A 0

2 2 
3 2 V 2 217  : l v 3

OA
1 2 1 2 0  3 1 6 1 ^

1 9 5 1 / 5 2 .  : 288  ;
! : S 23

A

9 :

AA
14  2

2 2 2
9996  : 1 3 4 . 2 1 2 2 21 : 1 3 4 6 4 192

A O A O
O A O C

2 2
1 9  2 6 2 13 1 8 5 6 4  s 2 4 4 ^

0 #V •
2 I C e• 3 3 2

0A
10 5  8 227  2

2 2 2
2 3 4 u 3 : 343  2; 388 1 1 2  2 276

A
3 1 8 8 3 1 3 0 6

0 9
A A0 A

2 2 
O O —

AA

3 9 5 2 / 5 3 .  : 4 1 8  i 00 2 ( v ) 2 2 A A AO O 2 2 A 0

8 8 S 0 45 0  8 45  2 9 8 5 4  2 166  25 4 9 . 5 .  : 4 4 8 1 4 5 9 2  . 247 O u —
-» •O O
2 e C

00
•• 3 6 0 1 2 0  8

00
2 4 0  8

A AO
222O4 8 3 3 4  8 8 3 9 0 9 8  i 2 9 2 3 1 8 1 2 7 277

O Au A
0 A O A

2 8
—

0
AO

AA

1 9 5 3 / 5 4 . 5 3 7 8 0 AA 8 3 8 ( v ) A  O 2 2 AO

5 8 S 0 25 6 2 1 9  $ 1 4 0 3 6  : 185  8 8 26 7  * 1 9 8 1 9 7 8 4 ---- 2 6 4 O L —

8 8 
8 8 C

00
245

00
2 1 9  8 26s

8 8
2 2 3 8 7  s 2 8 u  ! : 2 3 4 1 8 9  2 45 3 1 8 5 4 7 233

O A 2 2 A
AO

AA
AA

1 9 5 4 / 5 5 . s 4 5 9  s
8 8 5 00 32 11 8

AA
21 2

A A A O A A
8 6 3 8  3 127  3 23  _ 9 . : u 3 1 1 6 8 0 163 u U 2 2 O AA

: s 
8 8 C

•0
0 3 5 4 56  8

AO
2 9 8  8

A  A S
21O48 8 333  8 3 3 5 0 3 8  ! 3 1 2 : 1 8 8 8 9 2 8 8

O Oe 0
A A A 0

2 2 
2 2 2

O

U

1 9 5 5 / 5 5 . s 5 6 3  : ♦0 AA A i «1 A • A O 0 2 2 A A

2 8 S 0j 31 8  2 23  3 9733  2 141  2 2 2 0 5 4 15 s 1 3 3 2 3 181 W O 2 2 A

8 :
: $ C

•A
O• 294 122  2

AA
1 7 2  2

0 00A A A
2 3 4 4 °  3 331  ss 266 66 2 2 0 0

O

1 8 5 7 5 2 6 2

A A0 O
A 0

2 2 
2 2

A
AA

1 9 5 6 /= 7 « s 4 2 7 O 8 8 3 AA O u 2 2 0
O

8 8 S 18 17  2 1 2 6 1 2 3  3 76 Si 19 16 * 3 8 7 8 4 0 1 0 2 A A 2 2 * A

a  e 
•  0

Mean p e r  2 s C
O

3 1 2
A

1 3 2  2
O

1 8 0  5

2 2 2
3 1 2 IO9 : 203

8 i
mmm

O O A A
2;

2 2 
312  3 1 5 0  8 1 6 2

0
AA

s e a s o n .  s 416  : O0 A A A A : 2 2 2
—  S ’

A
A A

8 8 S e
9 28 7 2 21 2 25 6 2 1 9 - 0 0 20  2 4  0 16 0

Mean p e r  n o r  g e n  p e r  2 C

A
9

0
A 26

AA
11 2 15  : ‘ 2 3 7 5 5  2 335  22 2 0 7 ». 13 •  1 8 5 0 1 267

2 2 2 5
13  2 6 . 7

O0
A
O

0

1 3 5 2 4  s 182
O

s e a s o n .  s
2 0

O
OO _  2  - _______2 _ 2 _ - l l - .  _ 9 3 9 1  1 4 1  12 1 2 3 j _  _  9 1 _ I 2! 5/ 1 8 2

AA
13  j ,  _  _ 2 _ s _ 1 1

O
A 1 6 1 6 5  .• 218

( u )  = L i v e v / o i g h t s  a r e  t h e  n e a n s  o f 4  s t e e r s an d  16 s h e e p - E x p t .1 4  D . ( c )  = S t e e r s r e n o v e d  3 G / l / 5 2  up t o tuo t o  h e r b a g e s h o r t a g e #

3 " 24 11 - E x p t .  9 D. ( z )  = The l a v  n o t g a i n s  r e g i s t e r o a  1 A * u n is  s e a s o n  a r e due t o t h e  e x p e n n o n - s
2 11 " 32 11 - E x p t .  1 9  D. b e i n g t o r m i n a t e d  b o f ore s h e o p c o u l d  r e g a . in  c o n d i t i o n .

L iv o iv e ig ^ it  
n a i n t a i n e d  
p e r  n o rg u n

T . D . N .
p e r

Liorgon

19

1

D .

16.
s L i v e w e i g h 1 1T . D . N

3 o u n c e r s  
; G a in s  %

S p r i n g N e t  2u a i n t a i n e d  
L o s s e s 2 G a i n s ; p e r  Lir r g e n

252  

1 4_L

1 1 9 1 3 3

_ 2

12679

16640

p e r  
n o r g e n

162 ( c )

215

v )  = S h e e p  d i e d  f r o u  unknovm c a u s e s  2 2 / 5 / 5 3 •

'"b) S t ^ c k  rem oved  ( C a t t l e  8 / l l / 4 9 ) o.nd S h e e p ( 2 l / l l / 4 9 ) UP t o
2 o / i / 5 u due t o  h e r b a g e  s h o r t a g e .

'c ) = S t nc k  r e n e w e d  ( C a t t l e  1 5 / 1 0 / 4 9 )  a.nd 3 h e e p ( 2 l / l l / 4 9 ) UP t o
] . C / l / 5 0  due t o  h e r b a g e  s h o r t a g e .
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1
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S t o e r  
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o ® e o
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— 2 5 —
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E . 6 8

8 7
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2 3 3 9 8 s : B . 3 2

2 4 5

0 ©

2 7 8 5 1 : :  
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2 1 2
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2 6 9
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3 4 6 I V 2 2 4O6
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0 0

3 2 9 9 3 : : -

521
O O

20313$: 5C8
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© 2
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2 s

7 6 3 : 2 5 6 1 3 :  
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2 66: 21282:

© e

7 9 7 9 ;

6 9 7 5 ;  

6 3 7 =  6 9 6 7

4 1 1  - . 3 0 0 7 2 :
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