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INTRODUCTION 

SINCE the advent of settled agricultural conditions 
in South Africa there have been marked changes in the botanical com
position of the vegetation with karroid, shrub, and tree vegetation 
tending to become completely dominant, at the expense of grassland. 
This phenomenon has been primarily the result of incorrect veld man
agement. One example of the encroachment of woody vegetation in 
South Africa is the spread of macchia (fynbos) vegetation along the 
mountains, southern coastal plains, and portions of the high veld in the 
interior of South Africa (T roll ope, 1970). Macchia can be defined as 
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FIG.!. A mature Cliffortia linear
ifolia plant. 

FIG. 2. A mature Erica brown
leeae plant. 

FIG. A mature Cliffortia pau
cistaminea plant. 
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being a dense to moderately dense thicket, composed of evergreen 
short trees, large shrubs, and sub-shrubs, that are usually characterised 
by hard (sclerophyllous) moderately sized, small or heather-like foli
age, which is sometimes resinous and aromatic (Phillips, 1970). It is 
the characteristic vegetation of the winter rainfall region of the South 
Western Cape and comprises species of such typical genera as Protea, 
Leucospermum, Erica, Cliffortia, Stoebe, Elytropappus, and Euryops. 
In the Eastern Cape extensive areas of mountain grassveld have be
come encroached by macchia vegetation and as a result these areas 
have been rendered agriculturally unproductive. It was for this reason 
that a program of research was initiated in the Amatole mountains of 
the Eastern Cape to determine the most efficient method of eradicating 
this macchia vegetation and restoring the natural grassland (T rollope, 
1970). 

In the Amatole mountains the macchia vegetation comprises com
pact, dark green bushes, seldom more than 3 m (10 feet) high and with 
ericoid leaves arising from numerous rigid branches. It is not found in 
areas receiving less than 635 mm (25 inches) of rain per annum but 
can be expected to be found in areas receiving a higher rainfall 
(Story, 1952). Therefore in this area the macchia is confined to the 
Dohne Sourveld. 

Two distinct macchia communities occur in the Amatole moun
tains, namely the lowland macchia and highland macchia communities 
(Trollope, 1970). The lowland macchia is completely dominated by 

. Cliffortia linearifolia (Fig. 1) which according to Story (1952) occurs 
only at altitudes of less than 1,200 m (approximately 4,000 feet) 
where the rainfall is adequate. Isolated plants of this macchia species 
do occur, however, at higher altitudes but here they never achieve 
dominance. The highland macchia comprises primarily two co-domi
nants Erica brownleeae and Cliffortia paucistaminea (Figs. 2 and 3). 
Story (1952) reported that this macchia community is found at alti
tudes of greater than 1,200 m (approximately 4,000 feet). Other 
species which occur in the highland macchia are Protea latic%r, 
Stoebe cinerea, S. plumosa, Passerina montana, and Passerina filiformis. 

Both the lowland and highland macchia communities are serally 
above the grassland stage in the plant succession in their respective 
areas. Their encroachment has, apparently, been caused by the over-
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grazing of the grassland and the elimination of regular veld fires 
(Trollope, 1970). 

EXPERIMENTAL RESULTS ON THE ERADICATION 
AND THE PREVENTION OF RE-ENCROACHMENT 

OF MACCHIA VEGETATION 

THE ERADICATION OF MACCHIA VEGETATION 

Two similar field experiments were laid out, one in the lowland 
macchia community and the other in the highland macchia commun
ity (Figs. 4 and 5). The experiments were perforce of an exploratory 
nature as no previous research had been done on the eradication of 
macchia in the Amatole mountains. Consequently a wide range of 
treatments comprising burning, cutting, stumping, and spraying with 
2-4-5 T herbicide, were applied at different levels. A control treat
ment was also included where the vegetation was left undisturbed. 
The treatments that were applied in the lowland and highland macchia 
experiments are presented in Table 1. 

The burning treatments were all applied during the dormant season 
when the grass was dry and the vegetation was generally in a highly 
inflammable state. The spraying treatments were applied with a pres
surised knapsack spray pump, the cutting treatments with a tractor 
drawn rotary cutter and the stumping treatments by labourers using 
mattocks. 

Pre- and post- treatment measurements were made of the vegetation 
growing in the experimental plots in order to be able to determine the 
effects of the treatments. 

The results from both experiments clearly indicate that the two 
macchia communities of the Amatole Mountains did not react simi
larly to the various methods of eradication tested. Consequently it is 
necessary to deal with each community separately when attempting 
to draw conclusions on the efficiency of the different methods of 
eradication. 

THE LOWLAND MACCHIA COMMUNITY 

Of the different methods of eradication tested in the lowland mac
chia experiment only stumping and burning had a marked detrimental 
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FIG 4. Top: The lowland macchia experiment. 

FIG. 5. Bottom. The highland macchia experiment. 
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TABLE 1. THE TREATMENTS ApPLIED IN THE LOWLAND AND HIGHLAND 
MACCHIA EXPERIMENTS 

Treatment 
method 

Cutting 

Spraying 

Stumping 

Burning 

Control 

Treatment 

Low cut in summer 
Low cut in autumn 
Low cut in winter 
Low cut in spring 
High cut in summer 
High cut in autumn 
High cut in winter 
High cut in spring 

Spraying in summer with 0.133 kg 
2-4-5T A.E.*/ha 

Spraying in autumn with 0.133 kg 
2-4-5T A.E./ha 

Spraying in winter with 0.133 kg 
2-4-5T A.E./ha 

Spraying in spring with 0.133 kg 
2-4-5T A.E./ha 

Spraying in summer with 0.532 kg 
2-4-5T A.E./ha 

Spraying in autumn with 0.532 kg 
2-4-5T A.E./ha 

Spraying in winter with 0.532 kg 
2-4-5T A.E./ha 

Spraying in spring with 0.532 kg 
2-4-5'1' A.E./ha 

Spraying in summer with 0.931 kg 
2-4-5T A.E./ha 

Spraying in autumn with 0.931 kg 
2-4-5T A.E./ha 

Spraying in winter with 0.931 kg 
2-4-5T A.E./ha 

Spraying in spring with 0.931 kg 
2-4-5T A.E./ha 

Stumping in summer 
Stumping in autumn 
Stumping in winter 
Stumping in spring 
Burning in late autumn 
Burning in early winter 
Burning in mid-winter 
Burning in early spring 
Macchia vegetation left undisturbed 

* A.E. = acid equivalent. 
** This treatment only applied in the highland macchia experiment. 

Symbol 

CJ-O 
CAp-O 
CJI-O 
CO-O 
CJ-6 
CAp-6 
CJI-6 
C0-6 

SJ-l 

SAp-l 

SJl-l 

SO-1 

SJ-2 

SAp-2 

SJI-2 

SO-2 

SJ-3 

SAp-3 

SJI-3 

S0-3 
StJ 
StAp 
StJl 
StO 
BM** 
BJn 
BJI 
BA 
K 

effect on the mature Cliffortia linearifolia plants. Stumping and burn
ing each achieved a 61 percent and 33 percent kill of mature macchia 
plants respectively. In the stumped plots the C. linearifolia plants sur
vived by coppicing from partially removed roots, while in the burnt, 
cut and sprayed plots the plants survived to varying degrees by cop
pieing from the basal portions of the plant. The sprayed macchia 
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plants also recovered by producing new shoots and leaves from the 
aerial parts of the plant. 

There were no definite and meaningful differences between the 
effects of the different treatment levels, consequently the overall ef
fects of the various methods of eradication were compared when de
termining the most effective means of eradicating C. linearifolia and 
re-establishing a vigorous grass sward. On this basis stumping was 
concluded to be the most effective method of eradication because be
sides achieving a good kill of mature macchia plants it also resulted 
in a significant improvement in the grass sward. It did have the dis
advantage though that it was the only method that caused a significant 
development of young C. linearifolia plants. This undoubtedly resulted 
from the excessive soil disturbance involved with the stumping treat
ments and which provided an ideal seedbed for the germination and 
development of macchia seedlings. 

Burning was not as successful as stumping was in destroying mature 
C. linearifolia plants but it can nevertheless be regarded as an effective 
means of eradication because it caused an equally significant improve
ment in the grass sward. Furthermore it resulted in no significant in
crease in the development of C. linearifolia plants from seedlings. 

THE HIGHLAND MACCHIA COMMUNITY 

The effects of the different methods of eradication will only be 
presented for the two macchia species Erica brownleeae and Cliffortia 
paucistaminea, which each made up 75 percent and 23 percent, respec
tively, of the total highland macchia stand. This is because the re
sponse of the grass sward depended to a large extent on the response 
of those macchia species that were present in significant amounts prior 
to the application of the treatments. In this case this only applied to 
these two macchia species. 

The results from the highland macchia experiment lead to the con
clusion that burning was the most effective method of eradicating E. 
brownleeae and C. paucistaminea and re-establishing a vigorous grass 
sward (Fig. 6). Almost a complete kill of mature macchia plants was 
achieved with this method. 

The cutting treatments and spraying with 2-4-5 T herbicide at the 
application rate of 0.931 kg acid equivalent per ha (1.75 pound A.E./ 
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FIG. 6. The recovery in the grass sward in the first growing season after the appli
cation of a burn. 

morgen) also caused a good kill of mature macchia plants and a 
significant improvement in the grass sward. 

Conversely stumping was concluded to be the least effective 
method of eradication because in spite of it achieving a high kill of 
mature macchia plants, it had a very detrimental effect on the grass 
sward and retarded its recovery very significantly. 

In the majority of cases where the macchia plants were completely 
subjected to the burning, cutting, stumping and effective spraying 
treatments the mature plants of both macchia species showed no re
covery. There were a few isolated exceptions where C. paucistaminea 
plants coppiced from the basal portions of the plant and/ or rhizomes. 
The coppicing appeared to be confined to mature plants that had had 
a short stunted growth habit prior to treatment. 

Finally seedlings of these two macchia species were present to vary
ing degrees in all the plots. The burnt plots had a significantly lower 
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density of E. brownleeae seedlings, but nevertheless there were still 
seedlings present, indicating that the highland macchia could regen
erate itself if given the opportunity to do so, inspite of the existence 
of a vigorous grass sward (Trollope, 1970). 

THE PREVENTION OF THE RE-ENCROACHMENT 

OF MACCHIA VEGETATION 

The results from both experiments clearly show that the two mac
chia communities are capable of re-establishing themselves either from 
seedlings and/ or coppice growth. Therefore if a grassland community 
is to be maintained after the initial eradication of the mature macchia 
stand, a follow-up treatment will be necessary to destroy any form of 
regeneration by the macchia. Possibly even regular follow-up treat
ments will be required until the seed supply of the macchia species 
has been exhausted and the coppicing habit of certain species com
pletely suppressed. It was for this reason that a set of follow-up burn
ing treatments were drawn up and applied to the various effective 
eradication treatments in the lowland and highland macchia experi
ments. 

Burning was chosen as the follow-up treatment in both experiments 
for the following reasons: 

1) Experimental results and observations made during the course 
of the investigation showed that all macchia seedlings were susceptible 
to fire. 

2) Mature E. brownleeae and C. paucistaminea plants are very sus
ceptible to fire. 

3) Mature C. linearifolia plants are less susceptible to fire but never
theless still receive a very severe setback after a burn. 

4) Burning caused a marked improvement in the grass sward in 
both experiments. 

5) Burning is a very easy and practical method to apply. 
The follow-up treatments involved burning at different intervals 

after the initial eradication of the macchia vegetation. The aim of the 
treatments is to determine the period of time that should elapse be
tween the eradication of the macchia vegetation and the application of 
the follow-up burning treatment. This will be determined by when 
the burn will inflict maximum damage to the regenerating macchia, 
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least damage to the recovering grass sward and prevent any significant 
production of seed by the regenerating macchia plants. 

The follow-up burning treatments are applied after the first 13 mm 
(0.5 inches) of rain have fallen in spring or failing that at the first 
signs of growth by the grass in spring. 

The effects of the treatments are determined by estimating the re
growth of macchia, the grass cover and the grass volume in each plot 
on a scale of zero to 10. Photographs are also taken of the plots be
fore and after the treatments have been applied. 

The follow-up burning treatments and their results will be pre
sented separately for each experiment. 

T HE LOWLAND MACCHIA EXPERIMENT 

The follow-up treatments:-These are being applied to the stumped 
and burnt plots and are presented in Table 2. 

The B2 + 1 treatments were included to determine what effect 
frequent burning would have on Cliffortia linearifolia, as this macchia 
species is particularly resistant to eradication because of its ability to 
coppice from the basal portions of the plant. 

RESULTS AND DISCUSSION 

To date only the B2, B2 + 1 and B3 follow-up burning treatments 
have been applied. Consequently the effects of only these treatments 
can be reported upon in this paper. The effects of the'follow-up treat
ments will be presented in a summarised form. 
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TABLE 2. THE FOLLOW-UP TREATMENTS BEING ApPLIED TO THE BURNT 
AND STUMPED PLOTS IN THE LOWLAND MACCHIA EXPERIMENT 

Treatment 

A burn two years after an initial burn 
followed by another burn one year later 
A burn two years after stumping followed 
by another burn one year later 
A burn two years after an initial burn 
A burn two years after stumping 
A burn three years after an initial burn 
A burn three years after stumping 
A burn four years after stumping 
Vegetation left undisturbed in an originally 
burnt plot as a control 
Vegetation left undisturbed in an originally 
stumped plot as a control 

Symbol 

B/B2 + 1 

St/B2 + 1 
B/B2 
St/B2 
B/B3 
St/B3 
St/B4 

B/K 

St/K 
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1) All the follow-up burning treatments caused a marked reduc
tion in the regrowth of macchia that had developed since the applica
tion of the original burning and stumping treatments. After a period 
of 3.5 to 4 years continuous resting the macchia in the originally burnt 
and stumped plots had not fully recovered but was once more a threat 
to the grass sward. Observations showed that the burns had destroyed 
all the young Cliffortia linearifolia plants that were less than approxi
mately 30 cm ( 12 inches) high. Furthermore the mature plants that 
had survived the original eradication treatments by coppicing also 
received a very severe setback. 

2) The more frequent the burning treatments were applied the 
greater was the reduction in the regrowth of macchia. An inspection 
made at the end of the growing season after the B2 + 1 treatments 
were applied, showed that the regrowth of macchia had been reduced 
to negligible proportions and all that remained were a few, small, 
coppicing C.linearifolia plants about 30 cm (12 inches) high (Fig. 7). 

FIG. 7. An example of a coppicing Clijfortia linearifolia plant in a plot burnt two 
years after an initial burn followed by another burn one year later. 
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3) There are no clear indications whether the B2 treatments re
duced the regrowth of macchia to any greater or lesser extent than 
the B3 treatments, except in the case of the St B3 treatment. There 
was a far greater regrowth of macchia in these plots than in the BJB3 
plots. This result was possibly caused by the increased number of C. 
linearifolia plants, that developed after the original stumping treat
ments, becoming less susceptible to fire as they grew older. 

4) The more frequent the burns were applied the greater was the 
improvement in the grass sward. All the B2 + 1 treatments caused 
a significant improvement in the grass sward (Fig. 8), while the other 
treatments merely maintained the improvement achieved by the 
original burning and stumping treatments. 

5) In the stumped plots the longer the rest period before the 
follow-up burn was applied, the poorer was the response in the grass 

FIG. 8. A view of the excellent recovery in the grass sward that occurred in the 
BIB 2+1 treated plots. A similar recovery occurred in the St/B 2+1 treated plots. 
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sward. The St B3 treated plots had the poorest grass sward of all the 
treatments, and this was possibly caused by the development of ex
cessive amounts of moribund material and a dying back of the grass 
plants during the 3 to 3.5 years before the follow-up burn was ap
plied. The resultant hot fire could also have given the grass a more 
severe setback than in the other treated plots. 

6) From the results it is clear that the lowland macchia can be 
effectively controlled using only fire. This result is of considerable 
practical significance as stumping is a far more expensive method of 
eradication than burning is. 

T HE HIGHLAND MACCHIA EXPERIMENT 

The follow-up treatments:-These are being applied to the burnt, 
cut, sprayed and stumped plots and are presented in Table 3. 

TABLE 8. THE FOLLOW-UP TREATMENTS BEING ApPLIED TO THE BURNT, CUT, 
SPRAYED AND STUMPED PLOTS IN THE HIGHLAND MACCHIA EXPERIMENT 

Treatment 

A burn two years after the initial eradication 
treatment 

A burn three years after the initial eradication 
treatment 

A burn four years after the initial eradication 
treatment 

Vegetation left undisturbed as a control after 
the initial eradication treatment 

RESULTS AND DISCUSSION 

Symbol 

B2 

B8 

B4 

K 

The B2 and B3 treatments have been applied to date, consequently 
only the results for these treatments are available. The effects of the 
treatments will also be presented in a summarised form. 

1) All the follow-up burning treatments equally and effectively 
reduced the regrowth of Erica brownleeae and Cliffortia paucistam
inea to negligible proportions. The few macchia plants that had be
come re-established since the follow-up burns were applied 6 and 18 
months previously, varied from seedlings to plants approximately 
14 cm (6 inches) high. 

2) The macchia had recovered to varying degrees in the originally 
eradicated plots. In the burnt, cut and stumped plots it had in 3.5 to 
4 years recovered to slightly less than half its original density (Fig. 9.) 

111 



w. s. W. TROLLOPE 

FIG. 9. The recovery that occurred in the highland macchia 3.5 to 4 years 
after cutting. Similar recoveries occurred in the burnt and stumped plots. 

While in the plots sprayed at the two higher rates of application the 
macchia still showed some slight effects of the 2-4-ST herbicide. 
However, in the plots sprayed at the low rate of application the 
macchia had completely recovered. Finally the majority of the mac
chia plants present. in the originally eradicated plots were capable 
of producing seed. 

3) The hotter the follow-up burn the more adverse was the effect 
on the grass sward. The results showed that the grass sward in the 
B2 treated plots tended to be less severely affected by the follow-up 
burns than the grass in the B3 treated plots. This obviously resulted 
from the B3 treated plots having had a longer rest period in which 
to produce more inflammable. grass material and therefore resulting 
in a hotter fire. Another factor, though, that should not be overlooked 
is that the B3 treated plots had been resting continuously for approx-
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imately 3 years before the follow-up burn was applied. Consequently 
the grass sward could have started dying back because of the in
creasing accumulation of moribund material. 

The adverse effect on the grass of an increase in the intensity of 
the fire was also evident within each set of the B2 and B3 treatments. 
The grass sward in the originally burnt plots was the least affected 
by the follow-up burn with this tendency decreasing proportionately 
in the cut, stumped and sprayed plots (Fig. 10). These results can be 
attributed to the originally burnt plots having less inflammable ma
terial than the originally cut, stumped and sprayed plots. Conse
quently the follow-up burn was less intense in the burnt plots than 
in the other treated plots. 

4) The grass sward in the originally burnt, cut and stumped plots 
was still in a good condition despite the certain amount of regenera
tion by the macchia (Fig. 9). However, in the sprayed plots, where 

FIG. 10. A view of the harmful effect of a very hot fire on the grass sward in 
a previously sprayed plot. 
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there had been a marked recovery in the macchia, it was evident 
that the grass was being adversely affected by the increased compe
tition. 

FIELD SCALE RESULTS ON THE ERADICATION 
AND PREVENTION OF THE RE·ENCROACHMENT 

OF MACCHIA VEGETATION 

Running concurrently with the experiments on the eradication of 
macchia vegetation have been field scale burning trials designed to 
eradicate extensive areas encroached by macchia and to maintain the 
resultant grassland. These trials have been run exclusively in areas 
encroached by the highland macchia and the results are applicable 
to the species Erica brownleeae, Cliffortia paucistaminea, and Pro tea 
laticolor. The latter species was not as widely distributed as the for
mer two but nevertheless formed dense localised communities in cer
tain parts. 

DESCRIPTION OF THE TRIAL AREA 

The trials are being conducted in mountainous grazing areas where 
the topography is very broken and steep (Fig. 11). The altitude 
ranges from approximately 1200 m (4,000 feet) to just over 1800 m 
(6,000 feet) and the mean annual rainfall is 1084 mm (43 inches), 
of which 10 percent falls in winter and which is generally accom
panied by snow. The grazing areas are each subdivided into four 
camps which are utilized by cattle on a rotational basis. 

BURNING SYSTEMS BEING TESTED ON A FIELD SCALE 

Two systems of burning are being tested in the Amatole Mountains. 
The one is designed for situations where only a limited portion of the 
grazing area is encroached by macchia and the other where the entire 
grazing area is encroached. Both systems embody the principle that 
the eradication of macchia vegetation and the development of a vig
orous grass sward is a two phase operation. The first phase being the 
eradication of the macchia and the second phase the development and 
maintenance of a dense, vigorous grass sward. 

The system of burning that is being tested when only a limited 
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FIG. 11. A view of the highland macchia area where the field scale trials are 
being conducted. 

portion of the grazing area is encroached by macchia is presented in 
Table 4. 

In Table 4 it is assumed that the portion encroached by macchia is 
equivalent to one quarter of the grazing area. This is done merely for 
convenience sake as the same procedure will be applicable to any 
area of grazing that the grazier can afford to withdraw from utiliza
tion for an extended period of time. 

Considering Table 4 the system of management that is applied to 
the area encroached by macchia is shown in brackets 1, 2 and 3. 

Bracket 1:-The camp is withdrawn from grazing for the entire 
growing season and is burnt the following winter. The rest period 
is to allow for the accumulation of sufficient inflammable material in 
order to obtain a hot burn, which is essential for the destruction of 
the macchia. Burning is done in winter, as this is the only time when 
there is sufficient dry inflammable material present to help ignite the 
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TABLE 4. SYSTEM OF BURNING FOR THE ERADICATION OF MACCHIA WHEN A 
LIMITED PORTION OF THE GRAZING AREA IS ENCROACHED 

Year Season Camps 

1* ~ 3 4 

1 W G G G G 
S R (1) G G G 

~ W RIB G G G 
S R G G G 

3 W R 
(~) 

G G G 
S R G G G 

4 W RIB G G G 
S G R G G 

5 W G RIB G G 
S G G R G 

6 W G G RIB G 
S G (3) G G R 

7 W G G G RIB 
S R G G G 

8 W RIB G G G 
S G G G G 

G = graze. 
R = rest. 
RIB = rest and burn. 
W = 1st January-31st August. 
S = 1st September-31st December. 
* = camp assumed to be encroached by macchia. 

evergreen macchia vegetation. However, burning in winter is harm
ful to the grass but the emphasis at this stage is on the eradication of 
macchia, and this can only be achieved with a very hot fire. 

Bracket 2:-The camp is rested for 2 years after the initial burn 
when it is again burnt but this time in spring after a rain of not less 
than 13 mm (0.5 inches) or failing that at the first signs of growth by 
the grass. The management is now in the second phase and the object 
of the 2 year rest period is to encourage the grass to develop and 
spread into the bare areas. The aim of the second burn is to destroy 
any macchia plants that may have developed from seed since the 
initial burn and in this way maintain the grassland and prevent the 
re-encroachment of the macchia. Earlier observations had shown that 
the three macchia species E. brownleeae, C. paucistaminea, and P. lati
color apparently regenerated only from seed. Finally the object of 
burning in spring is that this is the time when burning does the least 
damage to a grass plant. 

Bracket 3:-The camp once more becomes part of a normal four 
camp system where it is rotationally grazed and is burnt, if necessary, 
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once every four years to prevent the accumulation of moribund grass 
material and/or the re-encroachment of macchia vegetation. 

The other three camps are rotationally grazed while the macchia 
is being eradicated in the fourth camp. However, they become part 
of a normal four camp system once the grass sward has been re
established in the previously encroached area. 

The burning system that is applied when the entire grazing area is 
encroached by macchia is presented in Table 5. 

In Table 5 the system of burning is similar for all the camps and it is 
applied on a rotational basis. The management of each camp is given 
in brackets 1, 2, 3,4 and 5. 

Bracket 1:-The camp is withdrawn from grazing for the entire 
growing season and is burnt the following winter. 

Bracket 2:-The camp is rested for 1 year after the burn to en
courage the regeneration of the grass sward. 

Bracket 3:-The camp is rotationally grazed for 2 years. 
Bracket 4:-The camp is withdrawn from grazing for the entire 

growing season and is burnt in spring after a rain of not less than 13 

TABLE 5. SYSTEM OF BURNING FOR THE ERADICATION OF MACCHIA WHEN THE 
ENTIRE GRAZI:<IG AREA IS E:<IC[{OACHED 

Year Season Camps 

1 2 3 4 

1 W G G G G 
S It I G G G 

2 W RIB f) G G G 
S ~ (2) 

It G G 
3 W 

1\<') 
RIB G G 

S R R G 
4 W It RIB G 

S G R R 
5 W G R RIB 

S G G R 
6 W RIB (4) G G R 

S G It G G 
7 W G I RIB G G 

S g f(5) G It G 
8 W G RIB G 

S g J 
G G R 

9 W G G RIB 

G = graze. 
R = rest. 
RIB = rest and burn 
W = 1st January-31st August. 
S = 1st September-31st December. 
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mm (0.5 inches) or failing that at the first signs of growth by the 
grass m sprmg. 

Bracket 5:---:-The camp is managed according to a normal four 
camp system. 

As in the previous system presented in Table 4 the emphasis during 
the first rest period and burn is the eradication of the macchia vege
tation. Thereafter the emphasis changes to improving and maintaining 
the grass sward. 

RESULTS AND DISCUSSION 

Since the commencement of the field scale trials results are avail
able for the biennial burning system presented in Table 4 and the first 
burn of the quadriennal burning system presented in Table 5. 

The results of the biennial burning system are that the two burns 
in 2 years reduced the macchia stand comprising E. brownleeae, C. 
paucistaminea, and P. faticolor to negligible proportions. The initial 
burn effectively destroyed the original stand of macchia, while the 
second burn successfully eliminated the macchia plants that had de
veloped from seed during the 2 year interval between the first 
and second burns. The grass sward made a remarkable recovery and 
this could be attributed to the almost complete elimination of the 
competition from the macchia plants and the 2 year rest period 
between the two burns. The grass responded tremendously to this ex
tended rest period and in the second growing season seeded profusely 
thus further assisting the improvement in the grass sward. Finally the 
second burn also had the advantage of eliminating any patches of 
macchia that had escaped the initial burn and so further reduced 
potential sources of seed. 

The results from the quadriennial burning system where only one 
burn has been applied followed by 1 year rest and 2 years grazing, 
are that the initial burn had been very successful in eradicating the 
original stand of E. bl'ownfeeae, C. paucistaminea, and P. laticolor. 
However, since the burn was applied the macchia has recovered con
siderably, particularly in areas that had had a very dense stand of 
macchia and a very poor grass cover. Nevertheless the beneficial ef
fects of the initial burn have not been eliminated and the grass sward 
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FIG. 12. The harmful effects of grazing immediately after a burn. Macchia seed
lings can be seen growing vigorously next to the dung pad and burnt stump 
under conditions of minimal competition from the grazed off grass plants. 

has improved considerably from what it was prior to burning. The 
rest period of a year after the initial burn proved most beneficial for 
the grass and can be regarded as being absolutely essential if the grass 
sward is to improve and the development of macchia seedlings is to 
be retarded. Grazing immediately after the initial burn will retard the 
grass and encourage the development of macchia seedlings (Fig. 12). 

Comparing the two burning systems it is clear that the biennial 
burning system will be far more effective and quicker in eradicating 
macchia and re-establishing a vigorous grass sward than the quadrien
nial burning system. The latter system can be expected to reduce the 
macchia at a much slower rate particularly because during the last 
two growing seasons the regenerating macchia had started to produce 
seed on a significant scale. In spite of these factors the quadriennial 
burning system can still be regarded as an effective and practical 
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method of controlling the macchia species E. brownfeeae, C. paucis
ta11linea and P. faticofor in situations where it is impractical to use the 
biennial burning system. 

Finally it is signficant to note that the results of both the biennial 
and quadriennial burning systems are endorsed by the experimental 
results determined in the highland macchia experiment. 

SUMMARY 

1) Stumping and, to a lesser extent, burning, were the two most 
effective methods of eradicating the lowland macchia. 

2) Burning was the most effective method of eradicating the high
land macchia. 

3) Burning was a most effective follow-up treatment for reducing 
the regrowth of both the lowland and highland macchia communities 
after any form of eradication. 

4) Burning resulted in an improvlement in the grass sward to vary
ing degrees in all cases. 
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