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SHORT N m E  The morphology of root systems of desert plants 
seems to be dependent upon habitat conditions. Deep- 
ly penetrating roots are common in arid areas and 
&tin reach aperrnanently wet sail or a ground-water Root distribution of nianthema suppI, Horizontally extending roots are common in 

hereroensis in the Namib dunes sandy habitats and may extend for several meters just 
beIow the sand surface (Hills, 1966 Louw and Seely, 
1980). In the western Namib dune system, the roots of 
Trianthema hereroensis are horizontal and surface- 
IocaIised, but further east where ground water is with- 
in a few meters of the surface, the roots are vertical. 
Are these adaptations a search for water? 
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T h~reroensis is endemic to the Namib Desert and is 
restricted to the western half of the southern Namib 
dune system, where rainfall is low and advective fogs 
frequently occur. It is one of two plant species persist- 
ing in the Namib dunes for long periods without rain. 
K hereroensis is capable of imbibing water through its 
leaves, suggesting that these plants could make effec- 
tive use of the irregular condensing fogs (Seely, De Vos 
and h u w ,  1977). These workers found that mots of X 
hereroensis were in direct contact with damp sand at 
a minimum depth of 2 m at the base of the dunes. 
They described the roots of these plants as long verti- 
cal taproots. Many T hemensis roots are visible at 
the sand surface at Rooibank (Plate 1) but this is not 
the case at Flodden Moor. These observations 
prompted us to further investigate the root systems of 
this plant. Some precipitating fogs are capable of wet- 
ting the upper sand layers which dry out rapidIy when 
the fog clears. 7: heremensis occurs in areas on the 
Rooibank dunes which take longer to dry out after a 
condensing fog. 

The plants at two study sites, Roaibank and Flodden 
Moor, were considered. Rooibank is in the western 
part of the Namib dune system (12 km from the coast) 
whereas Elodden Moor is further east (35 km from the 
coast) where the occurrence of fog is less frequent. 
Precipitation was measured using automatic siphon 
rain gauges which were maintained by the staff of the 
Desert EcoIogical Research Unit. 

Twenty plants were randomly chosen across the extent 
of each study site. The percentage of the total plant 
material which is healthy was subjectively assessed as 
the amount of green and healthy plant material rela- 
tive to the total amount of plant material. The size of 
each plant was then determined. The mound on which 
the plant grows is usually elliptically shaped when 
viewed from above If a is the major axis dimension 
and b the minor, then an estimate of the area (defined 
to be plant size) is given by TT ab/4. The plant size and 
the percentage of healthy plant material were also as- 
sessed for the entire popuIation of T hereroensis 
plants at each study site. The sand around the roots of 
the 20 plants selected was cIeared away and vertical 
and horizontal root lengths and directions noted. At 
Rooibank, most of the roots were surface-localised 
and their lengths easily measured. Most of the plants 
at Flodden Moor had only one vertical root. These 



PLATE l: Surface-localised horizontal 3: hemensir  roots at Rooibank. 

pIants were excavated to a depth of approximately 500 
mm. Only a few of these plants were further excavated 
as this meant destroying the plant. 

Rooibank has significantly higher total annual 
precipitation figures (Table 1). The occurrence of 
precipitation is more frequent at Rooibank than at 
Flodden Moor. Considering the entire population of 
T heremensis plants, on average the plants at Rooi- 
bank were less healthy (41%) than those at Flodden 
Moor (58%). Plant size was found to be greater at 
Flodden Moor (1,2 m" than at Rooibank (0,7 mZ). 

TABLE I :  Annual rainfall and fog (mm) for the two study sites 
from 1980 to 1982 [DERU, unpublished data), where the number 
of occurrences is indicated in brackets. 

The root data for both sites are presented (Table 2). 
The plant size and average percentage healthy for 
these plants are also presented. The plants at FIodden 
Moor all had long vertical roots and only a few had 
small horizontal roots within the top 400 mm of the 
soil. At Rooibank, only three roots were vertical and 
at least 400 mm long. Generally, the root systems at 
Rooibank consisted of two or three Iarge horizontal 
roots within the top 200 mm of the soiI. One surface- 
localised root measured was 6 m in length. 

TABLE 2: Root data for Flodden Moor and Rooibank. 

Notes: 
a. One vertical root of 300 mm was found, the other 19 being im- 

possible to measure without destroying the plant. 
b. Three horizontat roots were 300 mm long and two were 10 mm 

long. 
c. Length of horizontal roots ranged between 0.1 and 6 m. 

Flodden Moor 

Number of plants 20 
Average plant size 
sampled (m') 0,16 
Averagc % healthy I 66 
Standard deviation 30 
Number of plants with 
vcrtical roots 20 
Average vertical root 
length (mm) <4W 
Number of plants with 
branch roots 4 
Average number of branch 
roots per plant 1,3 
Average length of branch 
roots (mm) l SOb 

Rooibank 

I9  

0,92 
36 
29 

3 

400 

15 

2,4 

3 2 4 7 ~  



FIodden Moor has a lower annual precipitation than 
Rooibank (Table 1) but plants appear more healthy. 
This could be due to the combined utilisation of the 
ground-water supply by the vertical roots and irnbibi- 
tion of condensed fog through the leaves which is then 
translocated to the roots. The use of both these 
moisture sources may explain why the plants at Flod- 
den Moor appear more healthy. At Rooibank, the 
dunes are high and the sandy substrate continuous. 
Ground-water may be at a greater depth (compared to 
FIodden Moor) and thus unavaiIable to T: hereroensis 
plants. These plants would then have to rely entirely 
on precipitation as a moisture source. 

Precipitation amounts are generally small and wet 
only the upper soil surface. In conjunction with imbi- 
bition through leaves, surface-localised roots would be 
a means of Further utjIising the frequent but irregular 
condensing fogs. Whether or not water is actually ab- 
sorbed by surface-localised roots in contact with the 
fog-moistened upper layer of the soil, and then trans- 
located to the rest of the plant, is unknown at present. 

Rooibank has a significantly greater number of fog 
occurrences every year. We have noted that ir: 
kereroensis occurs in the areas on the Rooibank dunes 
that take longer to dry out after a fog. We believe that 
the predominantly surface-focalised horizontal roots 
occurring at Rooibank, as well as the water-seeking 
vertical roots af Flodden Moor, are adaptations bv 7: 

hereroensis in its search for water in an arid en- 
vironment. 
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