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SUMMARY 
 
The following study aimed to characterise the available marula resource in the Ophande 
community on the Makhatini flats, Maputaland, during the Marula fruiting season in 2002, as 
part of a collaborative study on winners and losers in non-timber forest product 
commercialisation.  

 
The data collection was carried out within the magisterial district of Ubombo, concentrating 
within the Ophande Ward on the Makhatini Flats. This ward extends from the Pongola river in 
the north, along the floodplain areas on the flats up the base of the Lebombo Mountains to the 
west, to the Mkuze river in the south. The eastern border comprises the state land currently 
managed as the Makhatini Irrigation Scheme. The Ophande area comprises numbers of dispersed 
kraals, each kraal belonging to members of a single extended family. 
 
Settlement in the Makhatini area has been relatively recent, and results showed that, in both areas 
sampled, homesteads appear to be sited near a fruiting marula tree, and appear to also select 
those trees with large fruits and high yields in number of fruits. 
 
There are few to no trees to replace the current standing crop of fruiting trees and no re-planting 
of marulas (as revealed in household interviews), although several households have nurtured 
naturally germinating trees in their homesteads or fields (see household survey). 
 
Larger fruits do not have proportionately larger nuts and kernels, and overall the contribution of 
kernels to the entire fruit is very small, for such an important food source. 
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1. INTRODUCTION 

 
The following study aimed to characterise the available marula (Sclerocarya birrea, subsp. 
caffra) resource in the Ophande community on the Makhatini flats, Maputaland, during the 
marula fruiting season in 2002, as part of a collaborative study on winners and losers in forest 
product commercialisation. Quantification of both the standing crop of trees in different land-use 
categories and yield from a number of those trees over the fruiting season was carried out. It 
paralleled similar work  in the Bushbuckridge lowveld (Limpopo Province), South Africa, and in 
north-central Namibia, for which individual reports are available.   
 

2. STUDY AREA 
 

The data collection was carried out in Maputaland, within the magisterial district of Ubombo, 
concentrating within the Ophande Ward on the Makhatini Flats. This ward extends from the 
Pongola river in the north, along the floodplain areas on the flats up the base of the Lebombo 
Mountains to the west, to the Mkuze river in the south. The eastern border comprises the state 
land currently managed as the Makhatini Irrigation Scheme. The Ophande area comprises 
numbers of dispersed kraals, each kraal belonging to members of a single extended family. 
Distribution of these kraals appears to be affected primarily by the following factors, arranged 
subjectively in order of importance: 
 

1.  Terrain for building, i.e. avoiding steep mountainside or wet vlei areas 
2.   Distance from main access routes: tar and gravel roads and community roads 
3. Distance from agricultural land 
4. Distance from centers of employment 
5. Distance from accessible drinking water sources 

 
The study area lies between 72 – 100 mm asl. ; latitude 270 S, longitude 320 E. The climate is hot 
and subtropical, with an average yearly rainfall of 620 mm. Monthly mean temperatures for 
January are 260 C and July are 170 C. Heavy winds occur frequently during the summer months. 
Soils on the floodplain are alluvial,  heavy, up to 30 % clay. Soils on the slightly elevated areas 
are more sandy and stony, with rocky outcrops. Large areas of the floodplain have been cleared 
for the establishment of the Makhatini Irrigation Scheme in and prior to 1984 (approx. 1500 ha). 
Areas adjacent to the scheme, in the communal areas, have also been largely cleared of 
indigenous bush and forest, primarily over the last 18 years, for the creation of arable lands, 
homesteads, schools etc. In a large number of instances, marula trees, being a valuable source of 
indigenous fruit, have been left standing after other species have been cleared. Clearing of 
indigenous bush decreases as elevation increases and distances to arable fields and major roads 
increase. Considerable areas near the mountain crests are largely inaccessible by vehicle, 
difficult to build on and almost impossible to cultivate and remain as indigenous bush . 
 
Many of the people on the Makhatini were resettled in a few “villages” during the creation of the 
scheme, receiving access to a ten hectare plot for farming purposes. People were also imported 
from the Tugela area to farm these plots. Many of these people are still using the plots, though 
few of them are doing more than subsistence farming and many owe money to institutions such 
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as Mjindi Farming, Land Bank etc. for unpaid loans. Some plot-owners have sub-leased plots to 
other people to farm. Small-scale planting of both dryland and irrigated cotton occurs on land 
both on and off the scheme. Small scale planting of sugar-cane has occurred over the last 7 years, 
mostly on the scheme. 
 
In the communal lands, between the designated “villages”, people have settled, creating a 
continuous sprawl of homesteads, small farming plots, grazing lands and small shops. Many of 
these people farm plots on the scheme or work as casual labourers on farms, or work in local 
businesses in the area (Mkuze game reserve, Lebombo Mountain Reserve, Makhatini 
Experimental farm, Mjindi Farming, a local crusher or businesses or government services in 
Ubombo (10 km away) or Jozini (8 km away). 

 
 
3. METHODS 

 
Data collection was carried out as specified in the standardised project protocol. A summary of 
sample sizes is provided below. 
 
3.1. Abundance sampling: 
 
Carried out as in project protocol, note that the number of arable fields sampled on the Ubombo 
road was low due to the fact that there were few fields in the area. 
 
Table 3.1.1. Summary of abundance sampling 
 
 Ophande road Ubombo road Ubombo extras 
Land Use Zone Number of samples Number of samples Number of samples 
Homesteads 31 32 0
Arable fields 19 11 0
Grazing lands 16 16 4
 
 
 
3.2. Fruit yield: 
 
3.2.1.Yield per tree: 
 
Seventy-four trees were monitored daily by members of the households interviewed, and data 
were collected twice a week. Data collection started on the 27th December 2001, and ended on 
the 14th March 2002, when each individual tree dropped less than five fruits over one week. Fruit 
yield data collected to date has been analysed on Excel spreadsheets. 
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Table: 3.2.1. Summary of land use category for fruit yield sample trees 
 
 Ophande road Ubombo road 
Land Use Zone Number of trees Number of trees 
Homesteads 10 10
Arable fields 22 7
Grazing lands 14 11
TOTAL 46 28
 
 
3.2.2. Mass per fruit 
 
Twenty sample marula fruits were collected and individually weighed for all seventy-four trees.  
 
 
3.2.3. Kernel : Nut mass 
 
Fifty fruits from each of ten trees were collected and dried. Each was then boiled to remove the 
flesh, dried for 5 weeks and cracked to remove the kernels. 
 
 
 

4. RESULTS: RESOURCE INVENTORY 
 
 
4.1. Abundance  
 
4.1.1.Density of stems in each land-use category 
 
The density of marulas in arable fields was considerably lower than in either homesteads or 
grazing lands (Table 4.1.1.), which may be the result of either trees being actively removed from 
fields, or fields being sited in areas of lower tree density. 
 
Note the density of stems in the less inhabited area, reflecting the large number of seedlings and 
immature trees. 
 
Table 4.1.1: Density of stems in each land use category 
 

Land use Site Density (stems/ha) Std error Sample size 
Floodplain 6.32 2.19 31
Ubombo 6.38 1.64 32

Homesteads 
 

Combined 6.35 1.36 63
Floodplain 1.76 0.55 19
Ubombo 3.62 1.43 16

Arable Fields  

Combined 2.63 0.70 35
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Floodplain 6.25 1.14 16
Ubombo 5.75 1.23 16

Grazing lands  

Combined 6.00 0.82 32
Uninhabited area  63.75 6.34 4

 
 
4.1.2. Size classes 
 
From Figures 4.1.1, 4.1.2 and 4.1.3 it is evident that there is very little recruitment in Homsteads, 
Arable lands and Grazing lands, with most of the standing trees being of a circumference of 100 
to 200 cm. Contrasting to this, the extra plots sampled in a far less utilised area show a large 
number of seedlings and small trees (Fig. 4.1.4). This illustrates the impact of settlement in the 
area in the last 25 years on the populations of marula trees. Carried to its logical conclusion, 
there is the possibility of a shortage of fruiting trees when the current standing fruiting trees 
become old and die, unless planting of seed or seedlings can be initiated, or at least protection of 
seedlings currently germinating can be instituted. 
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Figure 4.1.1. Size class frequency in Homesteads. Series 1: Floodplain, Series 2: Ubombo 
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Figure 4.1.2. Size class frequency in Arable Fields. Series 1: Floodplain, Series 2: Ubombo 
 

  8



0
2
4
6
8

10
12

10 40 70 10
0

13
0

16
0

19
0

22
0

25
0

Circumference (cm)

N
um

be
r o

f t
re

es

Series1
Series2

 
Figure 4.1.3. Size class frequency in Grazing lands. Series 1: Floodplain, Series 2: Ubombo 
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Figure 4.1.4. Size class frequency in Less Inhabited Area.Series 1: Floodplain, Series 2: Ubombo  
 
 
4.1.3. Proportion and density of fruit bearing trees in each land-use category 
 
The results (Table 4.1.3) appear to support the casual observation that homesteads on the 
floodplain are built in near proximity to a fruiting marula tree (65 % of trees within homesteads 
produce fruit), this is also exhibited when examining density, with the average fruiting tree 
density of 3.43 + 1.08 for homesteads relative to 2.81 + 0.68 for grazing lands and 0.86 + 0.49 
for arable lands. It must also be noted that there is, from observation, a low density of all other 
species of trees in the floodplain area, and Marulas appear to be selected also as shade trees for 
floodplain households. From observation there is a far greater density of other tree species on the 
mountainside, and a corresponding greater number of households sited near other tree species for 
shade or fruits (e.g. Berchemia discolor). 
 
In general, homesteads appear to be sited near a fruiting marula, supported by the results of 
Table 4.1.3., that is an average fruiting tree density of 3.36 + 0.84 for homesteads, 2.69 + 045 for 
grazing areas and 0.91 + 0.33 for arable lands. 
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The low percentage of fruiting trees (10.7 %) in the less inhabited area is a reflection of the large 
number of seedlings and immature trees in the area. Note that the density of fruiting trees in this 
area  (7.25 + 3.04) is still higher than all other sample areas. 
 
 
Table 4.1.3: Proportion and density of fruit bearing trees in each land-use category 
 
Land use  Site % fruiting 

trees 
Density of 
fruiting trees/ha 

Std error No. trees 
sampled 

No. plots 
sampled 

Floodplain 65.2 3.43 1.08 23 31 
Ubombo 50.0 3.29 1.27 36 32 

Homesteads 
  
  Combined 55.9 3.36 0.84 59 63 

Floodplain 42.0 0.86 0.49 69 19 
Ubombo 55.2 0.98 0.42 29 16 

Arable Fields 
  

Combined 45.9 0.91 0.33 98 35 
Floodplain 45.0 2.81 0.68 100 16 
Ubombo 44.6 2.56 0.62 92 16 

Grazinglands  

Combined 44.8 2.69 0.45 192 32 
Uninhabited area  10.7 7.25 3.04 254 4 
 
 
 
4.2. Fruit yield 
 
4.2.1 Fruit yield per tree in each land use category 
 
The number of fruits produced per tree was consistently lowest in the grazing lands (3896 fruits 
+ 585, Table 4.2.1.), and highest in the homesteads (6139 fruits + 981) for the 2002 season. 
 
Table 4.2.1: Number of fruits per tree 
 

Land use  Site Average no. per tree Std error Sample size 
Floodplain 5615 965 10
Ubombo 6663 1752 10

Homesteads 
  
  Combined 6139 981 20

Floodplain 4741 818 20
Ubombo 6193 1641 7

Arable Fields  

Combined 5118 734 27
Floodplain 3633 737 14
Ubombo 4230 973 11

Grazing lands  

Combined 3896 585 25
 
4.2.2. Mass of individual fruits 
 
The average weight of fruit produced by all monitored trees was 23.71 g + 0.87 g. The maximum 
average fruit weight produced by a monitored tree was 40.11g + 0.80 g (a tree in a homestead on 
the Ubombo) and the minimum average fruit weight 14.02g  + 1.09 g (a tree in the grazing lands 
on the floodplain). There did not seem to be any consistency in trees in any land use category 
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producing larger or smaller fruits (Table 4.2.2), although fruits in the grazing lands produce a 
lower mass average for both the floodplain and Ubombo. Fruits produced by trees in homesteads 
in both sampled areas were similar in weight, resulting in an average fruit mass of 25.32g + 
1.38g, which is 2g heavier that the average for trees in arable fields or grazing lands and 1.6 g 
heavier than the average weight of fruit over all trees. 
 
Table 4.2.2: Mass of individual fruits 
 
Land use  Site Average per tree (g) Std error Sample size 

Floodplain 24.74 1.46 10
Ubombo 25.91 2.40 10

Homesteads 

Combined 25.32 1.38 20
Floodplain 21.46 1.05 20
Ubombo 29.44 2.65 7

Arable Fields 

Combined 23.3 1.19 27
Floodplain 23.47 1.73 14
Ubombo 22.72 0.96 11

Grazing lands 

Combined 23.14 1.04 25
 
 
4.2.3. Total mass of fruit per tree 
 
The maximum number of fruits produced by a monitored trees was 21 885 (a tree in a homestead 
on the Ubombo), this tree also produced large fruit (average mass 29.26g), resulting in a very 
high total mass yield of 640.3 kg over its fruiting period of 55 days, compared with the average 
mass yields of trees in each land use category (Table 4.2.3). The total mass of fruit produced per 
tree was consistently lowest in the grazing lands (Table 4.2.3). Both the number of fruits 
produced per tree and the mass per fruit produced in arable lands on the mountainside are higher 
than on the floodplain, resulting in the total mass of fruits produced by trees in arable lands on 
the mountainside being far greater (168 kg vs. 97 kg) than the total mass produced in arable 
lands on the floodplain. Nineteen of the lands on the floodplain were planted with cotton and one 
with pumpkins. Four of the arable fields on the mountainside were planted with cotton, two with 
maize and one with pumpkin. 
 
Table 4.2.3: Total mass of fruit per tree 
 
Land use  Site Average per tree (kg) Std error Sample size 

Floodplain 139.9 2.71 10
Ubombo 176.3 4.01 10

Homesteads 

Combined 158.1 4.17 20
Floodplain 97.1 2.49 20
Ubombo 168.4 2.98 7

Arable Fields 

Combined 115.6 3.32 27
Floodplain 86.0 2.54 14
Ubombo 98.9 2.84 11

Grazing lands 

Combined 91.7 3.17 25
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4.2.4. Number of days fruiting 
 
There does not appear to be any considerable difference in the number of days over which trees 
drop fruits in either in land use category or site (Table 4.4.4.). Trees which start fruiting earlier 
also finish fruiting earlier and vice versa. The longest fruiting period for any monitored tree was 
68 days, and the shortest 27 days. 
 
Table 4.2.4: Number of days fruiting 
 
Land use  Site Average per tree Std error Sample size 

Floodplain 50.8 3.06 10
Ubombo 59.9 1.79 10

Homesteads 

Combined 55.4 2.02 20
Floodplain 52.1 1.99 20
Ubombo 49.3 2.94 7

Arable Fields 

Combined 51.4 1.65 27
Floodplain 48.0 3.68 14
Ubombo 57.0 3.47 11

Grazing lands 

Combined 52.0 2.67 25
 
 
4.3. Tree size and fruit yield 
 
As is evident from Figures 4.3.1. and 4.3.3., there was a relationship between tree circumference 
and yield of fruits in homesteads and grazing lands, although the relationship is not strong. There 
was no apparent relationship between tree circumference and yield in arable lands. 
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Figure 4.3.1. Yield of marula trees in homesteads. Series 1: Floodplain; Series 2: Ubombo 
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Figure 4.3.2. Yield of marula trees in arable lands. Series 1: Floodplain; Series 2: Ubombo 
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Figure 4.3.3. Yield of marula trees in grazing lands. Series 1: Floodplain; Series 2: Ubombo 
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4.4. Kernels 
 
The average mass of the wet fruit was 24.42 + 2.11 g. (Table 4.4), with a maximum average for 
any tree of 36.72 g, and minimum of 15.77g. On average the mass of the dried nuts was 4.47 g + 
1.13 g, mass of the shell only was 4.07 g + 1.07 g, and on average the mass of kernel in each nut 
was 0.39 g + 0.22 g. The average percentage of fruit represented by kernel is 1.62 %, with a 
maximum of 2.13 %,  and a minimum of 1.16 %. The average percentage of dried nut 
represented by the kernel is 8.84 %, with a maximum of 11.18 % and minimum 6.10 %. 
 
From Figure 4.6. it is interesting to note that larger fruits do not have correspondingly larger nuts 
or kernels, thus illustrating the fact that a larger marula fruit is likely to contain a proportionately 
larger flesh content, but not a proportionately larger nut or kernel.  
 
Table 4.4. Summary of Nut and Kernel mass data 
 
 Ave. mass (g) Max. ave. per 

tree (g) 
Min. ave. per 
tree (g) 

% of fruit 
mass 

Fruit 24.42 + 2.11 36.72 15.77  
Nut (including kernel) 4.47 + 1.13 5.92 3.01 18.68
Nut (shell only) 4.07 + 1.07 5.39 2.81 
Kernel 0.39 + 0.22 0.54 0.26 1.62
 

0

5

10

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9 10

Sample

M
as

s 
(g

)

Fruit mass
Nut mass
Kernel mass

 
Figure 4.4. Average mass of  fruit, nut and kernel for each of 10 monitored trees  
 
 
 

  14



  15

5.  CONCLUSIONS 
 
 
Due to the fact that settlement in the Makhatini area has been relatively recent, it can be stated 
that, in both areas sampled, homesteads appear to be sited near a fruiting marula tree, and appear 
to also select those trees with large fruits and high yields in number of fruits. 
 
There are few to no trees to replace the current standing crop of fruiting trees and no re-planting 
of marulas (as revealed in household interviews), although several households have nurtured 
naturally germinating trees in their homesteads or fields (see household survey). 
 
Larger fruits do not have proportionately larger nuts and kernels, and overall the contribution of 
kernels to the entire fruit is very small, for such an important food source.   
 
 
 
 

6. CONTACT DETAILS 
 
T. McHardy 
P.O.Box 35 
JOZINI 
South Africa 3969 
 
Tel/Fax: (035) 572 5243 
Cell:  082 707 1192 
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