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Figure 1.1 Estimated extent of grassland in South Africa in the year 1400 (after Acocks, 1953). 
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Figure 1.2 The potential extent of the grassland formation in South Africa (after Acocks, 1953). 
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Figure 1.3 The present extent of grass/and in South Africa (after Acocks, 1953). 
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Figure 1.4 Anticipated extent of grass/and in South Africa in the year 2050 with continued mismanagement (after 

Acocks, 1953). 
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TAB'LM 2.1 

HeBn perce/ltBge cOl1lpositions (.~) lind coefficielits of variation (eV) of 

consecutive dBily recordings of.col1lposition during ellch period of occupation 

st Adelaide and percentage comp~sition (~) of the experimental site at 

Krool1lie. 

Adeluide Kroomie 

Species Plot 1 Plot 2 Plot 3 Plot 4 

\ CV , CV % CV % CV % 

Aristida barbicollis 0,1 137 0,2 169 0,7 31 0,8 50 

C;,'nodon dactylon 1,0 11 1,0 25 1,3 23 0,3 56 1,0 

CYl1lbopogon plurinodis 26,8 5 27,8 7 30,1 8 13,3 8 

Oigitsria eri lin thll 20,2 6 16,6 5 17,6 9 14,5 9 18,0 

Eragrostis chlorol1lels's 0,9 26 2,2 14 1,0 33 1,0 43 7,0 

Erll/lrostis curvula 0,5 51 0,2 185 0,5 29 0, 1 151 

Eragrostis obtusa 12,3 6 9,8 14 8,7 14 12,9 8 1,0 

Eustachys l1Iutica 0,1 137 0,2 171 0,2 65 

Heteropogon cOl1tortus o .) , .. 130 2,6 

Ksroochloa curVB 0,2 20 0,2 138 0,1 129 0,1 160 

HicrochloB caffra 1,0 47 0,2 141 0,5 42 0,7 26 2,2 

Panicul1l 111axil1lul1l 0,2 94 

Panicul1l stspfiBnul1I 12,9 9 10,2 10 9,9 19 34,S 5 0,2 

Setsria neglects 0,6 29 0,5 50 0,2 144 

Sporobolus africsnus 0,2 

Sporobolus fil1lbriatus 14,6 9 21,4 9 18,4 7 10,4 10 7,2 

Sporobolus nitens 0,3 40 0,4 62 2,0 38 
Thel1leda triBlu/rll 4,3 19 4,4 14 5,3 16 4,7 16 57,8 
Trsgus raCel1l0SB 1,6 33 0,8 33 I, 1 25 
Forbs 4,2 17 4,0 12 3,8 15 3,2 18 2,8 
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TABLE 2.2 

Preference ratinl/ of the six Jl/ost abundant species OJI each plot at Adelaide. 

Brackets indicate ",here there was little preferelJce shOlt'n (less' than 10~· 

difference in relative utilisation) between species. 

Preference Season of grazing 

rating 

Spring Summer Autumn Winter 
,.. r 

1 TheJl/eda TheJl/eda Themedll TheJl/eda 

triBndra trinndra trillJJdra triandr8 

2 Sporobo1us Sporobo1us PanicuJI/ Sporobo1us 

fiJ/1briatus fiJl/briatus stapfiBnuJI/ fiJ/1briatus 

3 
I'" 

PanicuJI/ PanicuJI/ Sporobo1us rp . anJCUJI/ 

stapfianuJ/1 stupfiBJJUJI/ fiJl/briatus stapfianulI1 .. ~ 

4 Oil/itaria Oil/itaria Oil/itaria Oil/itaria 

.. eriantha eriBntha eriantha eriuJJtha 

r 
5 CY/Dbopol/on Eral/rostis Eral/rostis Eral/rostis 

p1urinodis obtusn obtustl obtusa 

6 Eral/rostis C.YJl/bOpOgOJI C:Y/Dbopog·on CYlllbopol/on 
ob'tusa p .lur.inodis p 1 uri J/O d.i s p1urinodis 

'- .. 



TABLE 2.3 

Preference rating of the marked tufts of four most abundant 

species during each period of occupation at I{roomi e. 

Brackets indi ca te 1'.'here there 1'.'as lit t 1 e preference sho1'.'n 

(less than lO}~' difference in relatil'e utilisation) between 

species. 

Preference Period of occupation 

rating 

1 2 3 

-1 Sporobolus Themeda Themeda 

fimbriatus tri alJdra triandra 

- 1-
2 Themeda Sporobolus Sporobolus 

triandra fimbriatlls fimbriatus -
3 IJigitaria IJigitaria IJigitaria 

eriantha er.i an tha eriantha -
4 Eragrostis Eragrostis Eragrostis 

chloromelas chloromelas chloromelas 

-
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TABLE 2.4 

Mean height (em) of tallest lesl'es of'six most abundant 

species at the beginning of periods of occupation at 

Adelaide. 

Species Season of grazing 

Spring Summer Autumn Winter 

Cymbopogon plurinoqis 39,7 35,9 45,7 39,4 
Digitaria eroiantha 11,6 12,5 22,5 11,8 
Eragrostis obtusa 6,4 8,2 10,1 7,8 
Panicum stapfianum 13,3 14,9 23,6 22,2 

0-

Sporobolus fimbriatus 15,8 i6,8 32,3 20,4 
Themeda triandra 15,3 18,3 33,8 25,3 
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TABLE 2.5 

Mean heigoht (em) of tallest leaves of the marked tufts of the 

four most abundant species at the begil1nil1g of periods of 

occupation at Kroomie. 

Species Per i od of occupation 

1 2 3 

Digitatia eriantha 9,2 5,7 9,2 

Eragrostis chloromelas 13,8 12,0 13,2 

Sporobolus fimbriatus 9,6 5,0 6,9 

Themeda triandra 12,3 9,0 13,8 

I 
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TABLE 2.6 

Herbage yields (g/cm2) of tbe fit'e species clipped before and 

after each period of occupation, and the difference between 

the yields recorded bef'ore and nfter grazing (B-A) at 

Adelaide. 

Species Season of Before After (B - A) 
grazing grazing grazing 

Cymbopogon Spring 0,296 0,256 0,040 NSl 
plurinodis Summer 0,331 ° 322 0,009 NS 

Autumn 0,333 0;285 0,048 NS 
Winter 0,248 0,225 0,023 NS 

Oigitaria Spring 0,079 0,031 0,048 NS 
eriantha Summer 0,104 0,051 0,053 NS 

Autumn 0,186 0,099 0,087* 
Winter 0,147 0,112 0,035 NS 

Panicum Spring 0,140 0,091 I 0,049 NS 
stapfianum Summer 0,217 0,081 0,136** 

Autumn 0,212 0,099 0,113** 
Winter 0,211 0,123 0,088* 

Sporobolus Spring 0,117 0,051 0,066 NS 
fimbriatus Summer 0,212 0,084 I 0,128** 

Autumn 0,316 0,138 0,178** 
Winter 0,249 0,111 0,138** 

Themeda Spring °5508 ° 303 °2 205 ** triandra Summer 0, 34 0,253 0, 81** 
Autumn 0,603 0,225 0,378** 
Winter 0,612 0,214 0,398** 

, . 

Standard error of a single observation: O,170g/crn2 

Standard error of a yield estimat e in 

body of table: 0,031g/cm2 

Least significant difference betw~en 

two yield estimates: O,086g/cm2 (P=O,05) 

O,l13g/cm2 (P=0,Ol) 

Standard error of a difference between 

two yield estimates: O,044g/crn2 

Least significant difference between 

two differences: O,12lg/cm2 (P=0,05) 

0,0159g/cm 2 (P =O,Ol ) 

1* (P(0,05); ** (P(O,OI ) ; NS (difference not statistically 

significant) . 
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TABLE 2.7 

Herbage yields (g/cm 2 )of the four species clipped before and 

after each period of occupation, and the difference between 

the yields recorded before and nfter rO'f/z .in/{ ( B-A) at 

Kroomie. 

Species Seasons of Before 

grazing grazing 

lJigitar.ia Summer 0,082 

eriantha Autumn 0,175 

Winter 0,171 

Eragrostis Summer 0,191 

chloromelas Autumn 0,131 

Winter 0,279 

Sporobolus Summer 0,177 

fimbriatus Autumn 0,183 

Winter 0,265 

Themeda Summer 0,294 

triandrl1 Autumn 0,309 

Winter 0,359 

Standard error of a single observalion: 

Standard error of a yield estimate in 

body of table: 

Least significant difference between 

two yield estimates: 

Standard error of a difference 

two yield estimates: 
between 

Least significant difference between 

two differences: 

After (D-A) 

p;razing 

0,068 0,014 NSl 

0,174 0,001 NS 

0,203 - 0,032 NS 

0,178 0,013 NS 

0,190 - 0,059 NS 

0,169 0,110* 

0,203 - 0,026 NS 

0,176 0,007 NS 

0,129 0,136* 

0,156 0,138* 

0,279 0,030 NS 

0,176 0,183** 

O,216,f.{/cm 2 

O,040p;/cm2 

I 

(P= O,05) O,l09g/cm2 

(P=O,Ol) O,145g/cm 2 

0,056g/CI0 2 

(P= O,05) 0,155 

(P=O,Ol) 0,204 

1* (P(O,05); 

significant). 
** (P(O,Ol); NS (difference not statistically 
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Table 2.8 

Ranking of species according to abol/e ground yield per uni t basal area 

clipped at the beginning of per,iods of occupation on l/e .l<1 ilJ poor (AdelBide) 

Bnd good (Kroolllie) coneli tion respectively. Brackets represent where 

differences between species were not stutistictllly silflJificant. 

Site Ranking Season 
I 

Spring Summer Autumn Winter 

1 The.eela T1Jt!J1/eda Themecia Tha.edB 

t r i tlfldra triundra trifll1cira triandrn 
. 

2 Cymbopogon CYlllbopogon Cymbopogon Sporobolus 

plurinodis plurinodis pi ur ilJocii s fi.briatus 

Adelaide 3 Paniculll Pnnicum Sporobolus CYlllbopogon 

stBpfianum stapfianum fimbr .intus. plurinociis 

4 Sporobolus Sporobolus Panicum Panicu. .' 
fimbriBtus fimbriatus s l upfi IJnUlII s t apfi Bnu. 

5 DigitBriB /UgitBriB lJigi tBria Oigi tBriB 

eriBntha erinntha eriBnthl:l erianthB . . . 

1 r-1'hemecia 1'helDecia ThemedB 

tri /lncirEI tri clIJcirn triBndrB 

2 I' ErB1J'rostis Sporobolus ErBgrostis 

cbioromelas fimbrintus ch.loro.elBs 

Kroomie 

3 r"Sporobol us lUg'i taria' Sporobolus 

fimbriatus erianthB filllbriBtus 

4 Oigitaria E'J"llgros tis OigitariB 

.. erianthB chlorolllelBs eriBnthB 
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'fABLE 2.9 

Ranking of species according to absolute aJ1Jount of foragoe esten per unit 

basHl areH durill/f periods of OCPUplltion on I/e olel JJJ poor (Adelaide) and /food 

(Kroollie) condition respectil/ely. :t Repres ents ,,'here aJ1Jount ellten ,,'as 110t 

statistically si/fnificant relat.ive to totlll tuft yield, Iwd brackets 

represent It'here there was no sigol1ificant difference in smount eaten between 

species. 

Site Ranking Season 

Spring Summero Autumn Winter 

1 TheJ1Jeds ThellledH TlJclIIedEI TheJ1Jeds 

triandrs trisndrs trialldrs triandra 

2 Sporobolus t PsnicuJ1J - Sporoholus Sporoholus 

fillbristus st8pfisnuJ1J i'imbristus filllbriatus 

Adelaide 3 PanicuJ1J t Sporobolus PEllJi CUJ1J Paniculll 

stapfianulII fiJ1Jbristus stapfianum stapfianuJII 

4 Di/fitBria t Dil(itllria :t JUgi tElrin JJidi tBria t 

eriantha erisntha - erisnths erisnths 

5 CYJ1Jbopol1on t CYlllhopo/Jon t CYlllbopogon :t Cymbopo/fon :t 

plurinodis_ plurinodis plurinodis plurinodis 

-1 TheJ1Jeda J'hemeda r t J'hellleds 

triandra trisndra triandra 

2 SpoJ'oholus t Sporoholus :t Sporobolus 
Kroomie fimbristus fimhriatus fil1lbriatus 

3 /Jigi tllJ·in :t J} oigi tElris :t Erslfro.ti. 1 
erisntha erisnths chloroJllelss 

4 !'rHl{ros tis :t il'rfl/frostis t /Jigoi tariB :t 
chlorolllelas chloroJ1JclBS erisnths J 
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Figure 2.1 Overall herbage availability and relative utilisation percentage (RUP) of the six most abundant grasses during 
periods of occupation on plots grazed during spring (a), summer (b), autumn (c), and winter (d) respectively 

et Adelaide. (Cp, Cymbopogon plurinodis; De, Digitaria eriantha; Eo, Eragrostis obtusa; Ps, Panicum 

stapfianum; Sf, Sporobolus fimbriatus. and n, Themeda triandra) 
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Figure 2.3 Main effects of grazing, species and time of year, on herbag~ yield per cm2 basal plant area at Adelaide. 

LSD represents least significant differences (g/cm2). (ep, Cymbopogon plurinodis; De, Digitaria eriantha; 
Ps, Panicum stapfianum; Sf, Sporobolus fimbriatus ; Tt, Themeda triandra). 
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TABU 3.1 

Percentale of irrilated and non-irrilated Themeda triandra and Sporobolu8 

fi.briatu8 tillers initiated prolressive1y durinl the 1980/81 season that 

flowered durinl sprinl (Themeda triandra) and autumn (Sporobolus fimbriatus) 

1981. 

Date of Percentag~ of flowering tillers 

defoliation 

(tiller initiation) Themeda triandra Sporobolu8 fimbriatus 

irrigated non- irrigated non-

irrigated irrigated 

31 July 1981 100 100 60 54 

30 September 1980 88 99 66 70 

30 Nove.ber 1980 94 48 37 26 

31 January 1981 43 0 0 0 

31 March 1981 0 0 0 0 

30 May 1981 0 0 0 0 

I 
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TABLK 3.2 

Density of .Theaeda triandra and Sporobolus fimbriatus roots (K/. 3 ) in the soil at 

iDcreasiDK depths belo ... the surface. Data presentcd os ulltl"llJlsfor.ed and lOIt transfor.ed 

values, and analysis of variance para.eters presented for transfor.ed data. 

Species Treatment aeans 

T. triandra 

Depth (ca) Untransformed Transformed 

0-5 6090,6 8,70 

5-10 1912,5 7,54 

10-20 750,0 6,46 

20-30 671,9 6,41 

30-40 240,7 5,45 

Treataent 1933,1 6,91 

aeans 

StaDdard error of aeans: 

Least significant differences 

between aeans: 

differences 

StaDdard error in 

table: 

between 

body of 

Least significant differences 

body of table: 

Largest difference in body of 
lable: 

Least significant differences 

between two differences in body 
of table: 

CoefticieDt of variation: 

s. fi.briatus 

Untransformed Transformed Unlransforaed Transforaed 

5968,8 

1528,1 

359,4 

264,0 

101,6 

1644,4 

8,61 6029,7 

7,18 1720,3 

5,85 468,0 

5,53 468,0 

4,50 171,1 

6,33 1788 , 75 

(i) Species; 0,080 In g/a~ 

(ii) Soil depth; 0,127 In g/83 

8,65 

7,36 

6,16 

5,97 

4,97 

6,62 

(i) Species ; 0,229 In g/-.3 (1'(0,05) 

0,307 In g/a3 (1'(0,01) 

(ii) Soil depth; 0,362 In g/a3 

0,485 In g/-.3 

(i) Species 0,58 In g/m3 

(ii) Soil depth 3,97 In g/a3 

0,179 In ,,/m3 

0,513 In g/m 3 (P(0,05) 

0,725 In g/m3 (1' <0,01) 

0,686 In ,/a3 (1'=0,05) 

0,970 In ,/ma (1'<0,01) 

5,42~ 

(P(0,05) 

(P(O,Ol) 
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Figure 3.1 Rainfall recorded at experimental si tes from July 1980 to June 1983. 
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Figure 3.16 Number of emerged green leaves per tiller in the various sub·populations of permanently marked and non· 
destructively sampled Themeda triandra and Sporobolus fimbriatus tillers initiated in spring 1981 (ex· 
periment 3). 
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Figure 3.21 Number of roots (log scale) attached to spring initiated tillers of Themeda triandra and Sporobolus fim

briatus growing in pots in the greenhouse (A) (experiment 4) and under irrigation in the field (8) (experi

ment 5). Shaded areas represent 95 0/0 confidence intervals. 
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Figure 3.22 Number of roots (arithmetic scale) attached to spring initiated tillers of Themeda triandra and Sporobolus 

fimbriatus growing in pots in the greenhouse (A) (experiment 4) and under irrigation in the field (8) 
(experiment 5). 
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Figure 3.26 Total mass (arithmetic scale) of spring initiated tillers of Themeda triandra and Sporobolus fimbriatus 
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Figure 3.27 Partitioned root mass and shoot mass (tog scale) of spring initiated tillers of Themeda triandra and Sporo
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Figure 3.28 Partitioned root mass and shoot mass (arithmetic scale) of spring initiated tillers of Themeda triandra 

and Sporoboius fimbriatus growing in pots in the greenhouse (A) (experiment 4) and under irrigation 
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Figure 3.29 Total plant yield (A), root yield and shoot yield (8) of sequentially harvested pots of Themeda triandra 

and Sporobolu5 fimbriatus growing in the greenhouse after intense defoliation during spring 1980 (experi

ment 4). LSD represents least significant difference between means. 
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Sporobolus fimbriatus tillers initiated in spring 1980 (experiment 1). 
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initiated in spring 1980. 
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TABU 6.1 

Soil water content at field capacity (A) and at cessation of visible Irowth, 

(8) (expressed as .ass of .oisture as a percentage of soil dry .ass), Bnd 

soil water depletion at cessation of visible growth (C) (expressed as a 

percentage of soil .oisture at 'field capacity) in greenhouse pots containing 

T. triandra and S. fimbriatus tufts. S.B. 's represent standard errors 01 

each population. 

Species A B A-B C 

Mean S8 Mean S8 Mean SE Mean S8 

The.eda triandra 25,25 5,56 15,11 2,83 10,14 3,45 39,54 6,31 
Sporobo1us fi.briatus 28,40 1,67 16,65 1,49 11,75 1,84 40,44 6,15 
OJ fferences 1 3,15 ** 1,54 * 1,58 * 0,90 NS 

1 *(P(O,05)i **(P(O,OI)i NS (difference not statistically significant) 
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'fABLE 6.2 

Mean 1Il0nthly rainfall (P), class "A" pan evaporation (Eo) and 

estilllated potential evapo-transpiration (PEt) on veld in good 

and 1Il0derate condition for the months September to May 

(growing season) in the False 'l'hornl'cld of the Eastern Cape. 

1 2 3 

PEt (mm/day) 

Month P Eo Good Mod. 

(mm) (mm/day) Condition Condition 

September 27,8 5,5 3,7 3,4 

October 40,5 6,7 4,5 4,1 
November 38,2 7,5 5,0 4,6 

I 

December 41,5 8.6 5,8 5,3 
January 41,9 8.9 6.0 5.5 
February 55,7 8,0 4.1 3,7 
March 72,9 6,5 3,3 I 

3,1 
April 33.9 5,1 2.6 2,4 
May 26,5 4,5 2,3 2, 1 

1. Mean recorded over a period of 65 years at the Adelaide 
Police Station (Anon., 1984) 

2. Mean for Adelaide Experimental Station (Anon., 1984) 

3. Calculated from following PEt/Eo ratios: 

September - January: Good condition, 0,67; 

moderate condition, 0.62. 
February - May: Good condition, 0,51; 

moderate condition, 0,47 

(ufter Snyman et a1, 1980). 
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TABU 6.3 

Percentage species co.position, species class totals and veld condition scores 

of the bench.ark site (Naxi.u. 1i.its in parenthesis) and of the experi.enta1 

sites at Adelaide and Kroo.ie b,efore the 1982/83 drought (A), after a full 

season's rest following the drought (8) and of veld adjacent to experi.enta1 

sites not rested during the season following the drought (C). 

Adelaide Kroomie 

Species class Species Benchmark 1 A B C A B C 

Decreaser Heteropogon contortus (10 ) 2,6 0,2 

Panicu. stapfianu. 8 (15 ) 10,2 1,0 1,0 0,2 1,8 1,5 

Setaria 'neg1ecta 1 (65) 

The.eda triandra 50 (65) 4,4 2,0 1,0 57,8 40,6 20,5 

Increaser I Cy.bopogon p1urinodis 2 (5) 27,8 32,8 31,5 0,4 

Increaser II Aristida barbico11is 0,2 0,4 1,0 

Cynodon dacty10n 1 (1) 1,0 4,2 5,5 1,0 4,6 9,0 

Oigitaria eriantha 16 (16) 16,6 16,0 15,0 18,0 17,2 18,5 

Eragrostis ch1oro.e1as 1 (1) 2,2 2,4 2,0 7,0 8,4 12,5 

Eragrostis curvu1a 5 (5) 0,2 2,0 1,6 

Eragrostis obtusa 1 (1) 9,8 2,0 9,0 1,0 3,6 2,5 

Eustachys .utica 3 (3 ) 0,2 0,5 0,5 

Karooch1oa curva 1 (1) 0,2 

Nicroch1oa caffrll 0,2 0,5 2,2 7,8 4,5 

Sporobo1us africanus 0,2 

Sporobo1us fi.briatus 8 (25) 21,4 20,4 8,5 7,2 5,8 4,0 

Sporobo1us nitens 0,8 

Tragus race.osa 1,6 4,4 8,0 

Forbs 3 (3) 4,0 12,4 16,5 2,8 7,2 26,5 

Decreaser total 59,0 14,6 3,0 2,0 60,6 42,6 22,0 

Increaser I total 2,0 27,8 32,8 31,S 0,4 

Increaser II total 39,0 57,6 64,2 66,5 39,4 57,0 78 

Veld condition score2 100 63,4 52,4 37,0 89,6 72,4 48,S 

1 Benchmark as identified by Dankcwerts (1981) 

2 Veld condition score calculated according to procedure of Danckwerts (1981) 
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TABLE 6.4 

Percentage mortality of permanently marked tufts of species 

under consideration at Adelaide and Kroomie after relief of 

the 1982/83 drought. 

Species Adelaide Kroomie 

I 

Cymbopogon p1urinodis 0 

Digitaria eriantha 33 70 

Eragrostis ch10rome1as 70 

Panicum stapfianum 43 

$porobo1us fimbriatus 53 40 

Themeda triandra 30 57 

Mean 31,8 47,5 

\ 
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TABLE 6.5 

Recorded veld conditions scores and estim~ted grazing 

capacities expressed in ha/mature livestock unit (MLU) and 

MLU/ha at Adel ai de and Kroomi e before the 1982/83 drough t 

(A), after a full season's rest following the drought (B) and 

on veld adjacent to the experimental sites not rested during 

the season following the drough t ((:). 

Site Adelaide Kroomie 

Treatment A B C A B C 

Veld Condition score 63,4 52,4 37,0 89,6 72,4 48,5 

Grazing l ha/MLU 5,8 7,7 14,3 3,7 4,8 8,7 

Capacity MLU/ha 0,17 0,13 0,07 0,27 0,21 0,12 

1 Calculated using the model developed for the False 

Thornveld of the Eastern Cape by Danckwerts (1982a) and 

assuming mean annual rainfall = 435,5mm. 
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TABLE 7.1 

Percentage species composition, species class totals and veld 

condition scores of the Themeda triandra (Site A) and 

Sporobolus fimbriaius (Site B) dominated sites. 

Species class Species Site A Site B 

Decreaser Panicum maximum 3,2 

Panicum stapfianum 5,2 7,6 

Setaria neglecta 0,8 0,2 

Thell1eda triandrB 39,6 

Increaser I Cymbopogon plurinodis 21,2 0,2 

Increaser II Cynodon dactylon 10 ,2 34,4 

Cyperus spp. 0,4 

IJigitBria eriantha 10,8 1,0 

Eragrostis capensis ,1,2 

Eragrostis chloromelas 0,2 1,4 

Eragrostis curvula 0,8 1,8 

Eustachys . muticB 0,6 

Helictotrichon sp. 0,2 

Karoochloa curVB 1,0 

Hichrochloa caffra 0,2 

Sporobolus fimbriBtus 10,8 41,0 

Forbs 5,0 11,0 

Decreaser total 48,8 7,8 

Increaser I total 21,2 0,2 

Increaser II total 30 92,0 

Veld condition score 80,2 41,8 
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intensities of defoliation of irrigated and non-irrigated Themeda triandra and Sporobolus fimbriatus 
tufts, and at subsequent sampling dates thereafter in sprillg, summer and autumn. Least significant 
differences are those between any two treatment means at each individual sampling date. 
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The total number of living leaves per marked tiller after three different intensities of defoliation 
of irrigated and non·irrigated Themeda triandra and Sporobolus fimbriatus tufts, and at sub. 
sequent sampling dates thereafter in spring, summer and autumn. Least significant differences 
(LSD's) are those between any two treatment means at each individual sampling date. 
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Green leaf length per marked tiller after three different intensities of clipping of irrigated and 
non-i"igated Themeda triandra and Sporobolus fimbriatus tufts, and at subsequent sampling dates 
thereafter in spring, summer and autumn. Least significant differences (LSD'S) are those between 
any two treatment means at each sampling date. 
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Flgu .. 8.15 Mean heights of shoot apices of marked tillers after three different intensities of clipping of 
Irrigated and non-i"igated Themeda triandra and Sporobolus fimbriatus tufts, and at 
subsequent sampling dates thereafter in Spring, Slimmer and Autumn. Least significant differences 
(LSD's) are those three between any two tretment means at each sampling date. 
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The percentage of flowering primary rillen in irrigated and non-irrigated Themeda triandra and 
Sporobolus fimbriatus tufts before defoliation and two months after three different intellSities of 
clipping at different times of the year_ Least significant differences are those between any two 
treatment means. 



0, 

0,3 

0,2 

N 
I 

~ 0,1 
ell ... 

0,1 

Flgul'll 8.17 

r.;;:J 
'" \ , -',-
'; / , , 
-',-

' ;/ \ , 
"' .. -
~/...!\ 
"' .. -~,.! 
"' .. -
~I'..!\ ',-
~ .. .!\ -' .. -
~,..!\ .. ,:," 
\ '..!, .:, .... 
\'.h 
""'-;" \'..!, ',-',,' , ,\ 
-' .. -".!, 
1 

(Irrigated) 

LSD. 
(P,05) (P,O 1) 

Sporobolus 
~ ' , -', 
I'~ I , , 
-', 
J~,.! r;;::; -', ~_\, I'" ' , I', -', ~_\, 
"" ' , I', -', " '"..! ,-, 

~ 
I', -', ~_\, .. 1'" '-' .. ' , I" -', ~~, .. I', 

I'"" " , , , 
I', '-' .. -', ~_\" / " ~ ,'" , , 

\ , I'; -', ,,' -', ~_\/~ I'" , \ 
I'lf I : .. ',,~ ,-, \ , 

I'; "',, -', ,\ , ''\''..! ' \ I~'.! ,-I', ,-' I', -', I', -', ~-,,~ I'" , \ 1'" ., , ,-,II . ' , "\' .. ' "', . , ~/ -', ,~/ , 

2 3 5 9 
~ 
1 

(non-Irrigated) 

~ , , 
' , .. ' ,,' 
" ,-, ,,' , \ ,-, ,,' , , , .. -,: 

, !\ " 
"';-/ 

2 

LSD. 
(P,05) (P,O 1) 

I I 

~ 
r.::7 ,..!\' ",-, ,,' ' .. - ' ,\ ,,' f]] ',-' , , 

' .. - I ,,, ' .. -,- "" .. , \ < .. ' ~'. , \ ,-' " .,/ 
""~ ' ."'': " " 
3 5 9 

Frequency of Clipping (cuts/year) 

Total yield, per unit area of irrigated and non-irrigated Themada trlendre and Sporobolul flmbrietul 
tuftllUb/ected to different frequenciel 01 defoliation within the 1982/83 ItaIO", Lealt lignificant 
differences (LSD's) are those between any two treatment means within i"igation treatments, 

97 



N 
E 
u 

....... 
II) .. 
Q) 

1,0 

0,5 
I-

Figure 8.18 

1 

98 

(Irrigated) 

Themeda Sporobolus 

2 3 5 9 1 2 
Frequency of clipping (cuts/year) 

NumlHr of living tille" per unit tuft balill area of Irrigated Themede triandrl and SporobolUI 
flmbriatul tufts In June 1983 after having experienced different frequences of defoliation during 
the 1982/83 growing season. Least significant differences (LSD's) are those between any two 
treatment means. 
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Flgur.8.19 IndMdUIJI cut yields per unit area of irrigated and non·irrigated Themeda triandra tufts subjected 
to two (A). three (B). five (e). and nine (D). cuts during the 1982/83 season. 
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Root mass per unit basal area of irrigated and non-irrigated Themeda triandra and Sporobolus 
fimbriatus tufts in June 1983 after being subjected to different freqllencies of defoliation 
during the 1982/83 season. Least significance differences (LSD's) are those between any two 
treatment seasons. 
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Figure 8.23 Mean heights of shoot apices of marked tillers before each individual cut of irrigated and non
irrigated Themede triendra tufts clipped twice (A), three times (B) , five times (C) , and nine 
times (D) , dUring the 1982/83 season. Least significant differences (LSD 's) were those between 
any two means. 
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Mean heights of shoot apices of marked tillers before each individual cut of irrigated and Ilon
irrigated Sporobolus fimbriatus tufts clipped twice (A). three times (B). five times (C). and 
nine times (D) • during the 1982/83 season. Least significant differences (LSD 's) are those 
between any two means. excluding the means of the second cuts of treatments clipped twice 
(A). and three times (B) per year. 
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Organic matter digestibility of SIl/llples collected by individual fistlliated steers during each period of occupation at 
Kroomie and Adelaide In 1981/82 season. Least significant differences (LSD's) between steers and coefficients of 
variation (eV) are presented for each period of occupation. 
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Figure10A Crude protein contents of samples collected by individual fistula ted steers dl/ring each period of occupation at 
Kroomie and Adelaide in the 1981/82 season. Least significant differences (LSD's) between steers and 
coefficients of variation (eV) are presented for each period of occupation. 
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Figure 10.7 Digestibility of organic matter and crude protein contents of fistula samples at each sampling date within periods 
of occupation at Kroomle during the 1981/82 season. Least sigllificant differences (LSD 's) between sampling 
dates and coefficients of variation feV) are presented for each period of occupation. 
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Digestibility of organic matter and crude protein content of fistula SI1mples collected at each sampling date 
within periods of occupation at Adelaide during the 1981/82 growing season. Least significant differences 
(LSD's) between sampling dates and coefficients ofvariatioll (ev) are presented for each period of occupation. 
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Digestibility of organic matter and crude protein content of fistula samples collected at each sampling date 
within periods of occupation at Kroomie and Adelaide dl/ring winter 1983. Least significant differences 
(LSD 's) between sampling dates and coefficients of variation (eV) are presellted separately for each site. 
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variation (eV) are presented for each of the two respective minerals. 
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Relationships between herbage availability (y) and grazing days per ha (x) during periods of occupation at 
Kroomie in the 1981/82 season. Time ti represents point where insuffiCient forage availability restricted 
intake per head. 
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Relationships between herbage availability (x) and grazing days per ha (y) during periods of occupation at 
Kroomie (A) and Adelaide (0) in winter 1983. Time ti represents point where insufficient forage aVI1i1l1bility 
restricted intake per head. 
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Mean daily bite heights and the percentage of marked tufts of Digitaria eriantha, Eragrostis chloromalss, 
Sporobolus fimbriatus and Themeda triandra grazed once, twice or more than two times during the third 
period of occupation at Kroomie i/l the 1981/82 season. Time ti is when insufficient herbage availability 
restricted intake per head. 
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Figure 10.21 Mean daiJy bite height and the percentage of marked tufts of Cymbopogon plurinodis, Digitaria eriantha, 
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