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Introduction 

A 
ristida junciformis, an unpal-
atable grass species that 
increases in abundance with 

severe selective grazing, has always 
been a natural feature of Midlands 
grasslands. Over time, driven mainly 
by mismanagement, the frequency of 
occurrence of Aristida junciformis 
increased to such an extent that it 
now constitutes a significant portion 
of the total species composition and 
has become a tangible threat to sus-
tainable livestock production in these 
areas. Poor land husbandry in Mid-
lands grasslands has resulted in the 
adjacent Dry Tall Grassveld (Camp 
1999) being placed under increasing 
grazing pressure. The over-stocking 
of this Bioresource Group and the 
lack of adequate rest periods during 
the growing season has resulted in 
encroachment of Aristida junciformis 
into these areas.   

Though it is perceived that a 

conventional management approach, 
which includes all the principles of 
sound veld management, will slow 
the trend of veld deterioration and 
bring about an improvement in veld 
condition, some rangeland managers 
consider this process to be too slow. 
Alternative radical veld improvement 
techniques that will lead to change in 
grass species composition are thus 
investigated. 

One such a technique employs 
a vehicle drawn, height selective 
herbicide applicator, to apply non-
selective herbicide to non-grazed 
grass plants. Since 2002 the manag-
ers on the farm Mount Ernestina 
have been engaged in an aggressive 
veld improvement program.   

The efficacy of this technique, in 
relation to initial changes in veld con-
dition, as well as baselines for future 
monitoring plots is presented. 

Study Area 

The farm Mount Ernestina is located 
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approximately 10km 
north of the town Grey-
town in the KwaZulu-
Natal midlands between 
30°27’43”E and 30°
30’20”E longitude and 
29°00’19”S and 29°
01’54”S latitude. The 
altitude ranges between 
1350 and 1550 meters 
above sea level. The 
farm falls mainly within 
the Moist Midlands 
Mistbelt (BRG 5), Dry 
Tall Grassveld (BRG 
13) and Valley Bush-
ve l d  B i o r e s o u r c e 
Groups as defined by 
the Natural Resources 
Section of the KwaZulu-
Natal Department of 
Agriculture and Environ-
mental Affairs (DAEA). 
This study looks at Aris-
tida junciformis en-
croachment in Moist 
Midlands Mistbelt and 
Dry Tall Grassveld of 
the study area.  

The study area re-
ceives a mean annual 
rainfall of between 729 
and 887mm per annum 
with the greater majority 
of the rainfall occurring 
during the spring and 
summer months. The 
mean annual tempera-
ture is 16.1°C. Mean 
maximum temperatures 
could rise as high as 
22.3°C, with a January 

Figure 1: Application height and swathe width of 
herbicide applicator. 

Figure 2: Drive train of herbicide applicator. 
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mean of 25.3°C, while mean mini-
mum temperatures can drop to 9.9°C 
with a July mean of 4.6°C. Heavy 
frosts occur annually and tempera-
tures below 0°C are regularly re-
corded during winter months.  

The study area in its entirety is 
underlain by the Vryheid Sediments 
consisting mainly of Middle Ecca 
shales and sandstone that was laid 
down in shallow water marshes or 
river mouths approximately 250 mil-
lion years ago. The geology gives 
rise to shallow sandy loam soils that 
are generally well drained (South 
African Sugar Experiment Station, 
1999). 

Materials and Methods 

Palatable grass species in camps 
dominated by Aristida junciformis 
were grazed short towards the end 
of the growing season. The under-
utilized, unpalatable grass species 
were therefore distinctly taller than 
that of palatable grass species.  

An All Terrain Vehicle (ATV) 
drawn herbicide applicator was used 

to wipe the top leaves and inflores-
cence of the taller mature unpalat-
able and ungrazed, grass species 
with non-selective herbicide. The 
applicator with a swath width of ap-
proximately 3m was set to a high of 
300mm from ground level. A Gly-
phosate active ingredient with a con-
centration of 10%, were applied 
(Platt, pers. comm.). 

Six sampling sites were set out 
over a three year period to monitor 
the impact of chemical control of 
Aristida junciformis on veld condition 
and grass species composition. Sites 
T1 and T2 were set out and moni-
tored as a time series (surveyed in 
2002 and again in 2005), sites T3 
(untreated) and T4 (treated) as 
paired sites while P1 and P2 were 
baseline surveys (all surveyed in 
2005) Table 1 summarises the sites 
and treatments. The location of the 
monitoring sites were subjectively 
chosen and based on suitable terrain 
(four-wheeler with spray rig can only 
be used in flat areas or areas with 
moderate slopes), known landmarks 

Sites Experimental design Layout Initial 
treatment 

Initial 
survey 

Follow-up 
survey 

T1 & T2 Paired t-test (2 reps) 
- before vs after 
treatment 

Transect 2002 Feb 2002 May 2005 

T3 & T4 Chi-squared—
treated  (T4) vs 
untreated (T3) 

Transect 2003 Apr 2005 - 

P1 & P2 N/A Plot - Apr 2005 - 

Table 1: Summary of experimental design of transects and plots in Aristida junci-
formis dominated grassland treated with herbicide.  See text for details 
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 Bench

mark 

Untreated 

(T1 & T2 

2002) 

Treated 

(T1 & T2 

2005) P 

Increaser 1 Alloteropsis semialata 0 2.5 2.5 1.000 

  Cymbopogon excavatus 0 0 0   

  Digitaria tricholaenoides 0 1.5 1 0.500 

  Setaria nigrirostris 0 1 0.5 0.500 

  Trachypogon spicatus 0 6.5 10 0.090 

  Tristachya leucothrix 11 2.5 3 0.795 

Decreaser Brachiaria serrata 1 0.5 0.5 1.000 

  Diheteropogon amplectens 0 0.5 4 0.090 

  Monocymbium ceresiiforme 0 0 0   

  Themeda triandra 67 6.5 5.5 0.844 

  Panicum natalensis 0 0 0   

  Andropogon appendiculatus 0 2.5 2.5 1.000 

Increaser 2a Eragrostis capensis 2 2 1.5 0.874 

  Harpochloa falx 0 1.5 1.5 1.000 

  Heteropogon contortus 2 18.5 20.5 0.500 

Increaser 2b Bothriochloa insculpta 1 0 0   

  Digitaria monodactyla 1 0 0   

  Hyparrhenia hirta 2 4 5 0.500 

  Eragrostis chloromelas 2 0 0   

  Eragrostis curvula 0 3.5 7.5 No result 

  Eragrostis plana 0 0.5 0 0.500 

  Eragrostis racemosa 2 0.5 2 0.205 

  Sporobolus africanus 0 2 2 1.000 

  Eragrostis superba 1 0 0   

Increaser 2c Cynodon dactylon 0 0 0   

  Microchloa caffra 2 2 0.5 0.500 

  Forbs 4 4 5.5 0.500 

  Sedges 1 1.5 8.5 0.451 

  Paspalum scrobiculatum 0 2 0.5 0.500 

  Brachiaria eruciformis 0 0 0   

Increaser 3 Aristida junciformis 0 33.5 14 0.049* 

  Diheteropogon filifolius 0 0 0.5 0.500 

  Elionurus muticus 1 0.5 1 0.500 

Table 2: Relative abundances (%) of species at the published benchmark and  time 
series sites (before and after treatment with height-selective herbicide) and the sig-
nificance tests of the differences (paired t-test). 

* p<0.05 
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Untreated 

T3 2005 

Treated 

T4 2005 P 

Increaser 1 Alloteropsis semialata 0 0   

  Cymbopogon excavatus 0 0   

  Digitaria tricholaenoides 4 6 0.515 

  Setaria nigrirostris 0 2 0.095 

  Trachypogon spicatus 7 13 0.154 

  Tristachya leucothrix 5 8 0.388 

Decreaser Brachiaria serrata 0 0   

  Diheteropogon amplectens 2 2 1.000 

  Monocymbium ceresiiforme 3 5 0.468 

  Themeda triandra 9 4 0.147 

  Panicum natalensis 0 0   

  Andropogon appendiculatus 0 0   

Increaser 2a Eragrostis capensis 0 0   

  Harpochloa falx 2 0 0.095 

  Heteropogon contortus 23 27 0.513 

Increaser 2b Bothriochloa insculpta 0 0   

  Digitaria monodactyla 0 0   

  Hyparrhenia hirta 8 4 0.229 

  Eragrostis chloromelas 0 0   

  Eragrostis curvula 4 3 0.700 

  Eragrostis plana 0 0   

  Eragrostis racemosa 1 1 1.000 

  Sporobolus africanus 1 1 1.000 

  Eragrostis superba 0 0   

Increaser 2c Cynodon dactylon 0 0   

  Microchloa caffra 0 0   

  Forbs 2 9 0.024 

  Sedges 11 11 1.000 

  Paspalum scrobiculatum 0 0   

  Brachiaria eruciformis 0 0   

Increaser 3 Aristida junciformis 18 4 0.001 

  Diheteropogon filifolius 0 0   

  Elionurus muticus 0 0   

Table 3: Relative abundances (%) of species at paired sites (treated with height-
selective herbicide and not treated) and the significance tests of the differences 
(chi-squared test). 
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and areas with a high relative abun-
dance of Aristida junciformis.  The 
geographic locations of the sampling 
sites were recorded using a Trimble 
Global Positioning System (GPS) 
device. 

The time series and paired sites 

were laid out as 100m transects 

while the remaining baselines sites 

(P1 and P2) were laid out as 2500m
2
 

plots. The frequency of herbaceous 

species was recorded at all sites 

using the descending point method.  

Results and Discussion 

A Detrended Correspondence Analy-

sis performed on the data indicated a 

complete species turnover between 

the surveyed sites and that of the 

published benchmark (Species com-

position shown in Table 2 and 3). 

Figure 3: Principal component analysis of surveyed sites on the farm Mount 
Ernestina. Species with <50% of their variance accounted for in the biplot not 
shown.  Key: Un - Untreated and Tr - Treated with height-selective herbicide to con-
trol Aristida junciformis. Squares: Time-series transects; Circles: paired transects; 
Diamonds: Untreated reference plots.  Eigenvalues: Axis 1: 0.486; Axis 2: 0.271.  
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The benchmark was therefore ex-

cluded from further analysis. 

A Principal Component Analysis 

performed on the remaining data 

show the untreated sites to be dis-

tributed to the right of Axis 2 while 

the treated sites are grouped to the 

left (Figure 3). Much of the variation 

along Axis 2 could be 

attributed to Aristida jun-

ciformis being dominant 

in the untreated sites 

while the species com-

position on the treated 

sites is heterogeneous. 

Aristida junciformis were 

therefore much more 

prevalent in the un-

treated sites compared 

to the sites treated with 

the height selective Gly-

phosate applicator. 

The time series 

sites showed significant 

(P = 0.049) changes in 

the frequency of Aristida 

junciformis (Table 2). 

Pre-treatment sites had 

33.5% Aristida but this 

was reduced to 14% 

post-treatment. No other 

grass species showed 

significant responses to the treat-

ment. A general observation at these 

sites is that Aristida junciformis was 

also initially replaced by herbaceous 

forbs and these were again replaced 

by a variety of grass species in the 

following season. This shift in spe-

cies composition over the medium 

term follows basic trends in range-

land succession. At one of the sites 

(T1) the species change was accel-

erated by the presence of a local 

disturbance in the form of a lick 

trough. This site was therefore sub-

jected to more in-

tense animal impact 

post treatment which 

resulted in the break-

ing up of the algal 

cap (present on all 

sites) that formed 

through raindrop ac-

tion during the long 

periods of selective 

grazing. This gave 

seedlings the oppor-

tunity to establish in 

the disturbed soil, 

hence the visible in-

crease in Eragrostis 

species.  

At the paired sites the 

frequency of Aristida 

junciformis decreased 

from 18% in the un-

treated site to 4% in 

the treated site (Table 

3) which is significant 

(P = 0.001). Conversely forbs 

showed a significant (P = 0.024) in-

crease from 2% in untreated site to 

9% in the treated (Table 3). This in-

crease could most probably be attrib-

uted to the re-colonization of forbs in 

Height 

selective 

herbicide 

treatment had 

a significant 

impact on the 

frequency of 

occurrence of 

Aristida 

junciformis in 

Mistbelt 

Grassland.  
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the areas denuded of Aristida junci-

formis.  

Conclusions 

Height selective herbicide treatment 

had a significant impact on the fre-

quency of occurrence of Aristida 

junciformis in Mistbelt Grassland. 

The rate of rehabilitation seem to be 

more affected by post–treatment 

grazing and animal impact which 

serves to break up the algal cap and 

surface crust which is restrictive to 

gaseous exchange and water infil-

tration. 

Radical veld improvement 

through the application of herbicide 

to unpalatable species should be 

seen as a long term process in 

which quick visible results can be 

expected with regard to species 

composition, but relatively slow ac-

tual progress is made because of 

the natural successional sequence. 

The implementation of a rest directly 

following the treatment might im-

prove the short term prognosis as it 

fuels the growth vigour of the palat-

able grass species 

Future research should attempt 

to describe and quantify the impact 

of algal capping as a physical re-

striction to veld restoration.  
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