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lujury and recovery of T-Vell\ 1;tsc!zia Tnira!; ifi.,· 

E . Brinckm cmn and JJ.J. vo n \Vil !ert 

ABST R ACT 

1Ve!l l'i /schia mimbilis is a pro tected pl ;llll o f th e Nznnib dese rt. l-.Je\C ithclr<;, , 
it has to wit hstc:md hard wear in it s TJ ilt ura l envirotun e 11 t. gra 1. in g hv a nin1 1ls 
and stro ng sa ndc;torms apr;:ue ntl y cl o not c18m C'Ig e til e phnt. c; irrcn:- rsibl y, th e PO!lllla --
tion decreases, howeve r, by imprudence n f man . 

7, USA!\ J l\ I "CN fA SS lJ N 

1Vel\1'ilschia mim!Ji!is steht unt er str iktern in iltren1 Lchcnsraurn, tl e1 
Na rnib \\'Oste. Si e ist jecl oc h starker Bea nsrrucl nlll g in iln er natiir li chen Urngebung 

J\ber \\'8 hrcncl K<1 hlfr;1[3 clurclt 1\ntil o pcn ocler lwft ige Set nd -
stlirme offens ichtli ch ohn e we it e1es iilwrs t<tmlcn \\·erde n, wircl ihre Po p1ll<1t ion durc h 
Leichtsinnigkeit des f\:lenschen von JaiJr zu J ahr klein er. 

0 PS 0 l\:ll\1 IN ( 

Die TVe/v ... ·irschia mimbilis pla nt di e N8 mib wuesty n is 'n bcc:kermde pl;::Jnt. l n sy· 
notuurlike o rn gewin g is dit 8rl ll groot uiterr; le<; hl <J N gfr; fPl. (\ lh newr l dit heelt emal 
stomp gevreet word de1tr wilctsbokk e en he\v igr "8. 1tdstc-'rnl s kl a;'l rblyk li k goecl 
\veerstaan is clit eg ter die o rwersk illigheid cli e mens wat ·n hecl reigin g \' ir hi erd ie 
pop ulasie, wat van jaar tot ja8r klein er \Yorcl . inlwu . 

RESULl'S ANJJ DISCUSS IO N 

The anc ient reli ct plant o f tb e no rth er n and ce ntrzd r lami b dese rt. ff {! /J ritschia 
mimbilis H ook.f., is"' subj ect to \·ari nus stres c;es l.Jy it s TJ<tl.ll r<ll em·irc'lli!l ent and hy 
man. 1Ve!witschia overcomes the harshes t of th e dese rt st resses. th e l<v:k of regula r 
prec ipitation, by deve lopin g a co mpar<ltively e.\te nsive, sh;:dl ow roo t system whi ch 
supplies the transpiring leaves with water (Giess, 1969). Th e wa ter loss dming th e clay 
c<1n be consicteral.J l:y hi gh (von \Villert et ?.!. , 1 98 2) but ploys an impor tanf role in 
adjusting the ene rg y ba lance o f the la rge leaves (\·on \Vill er t et al., 1983, .E II er et al. , 
1983). 
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This very effective adaptation strategy to drought stress results in a great danger for 
the plant during prolonged dry periods: besides the vegetation in the river beds and . 
some salty bushes of Arthraerua leubnitziae and Zygophyllum stapffii, Welwitschia 
is the ·only living plant in this part of the desert and, thus, attracts grazing animals. 
In August 1981 we observed Oryx antilopes which had left the dry barren grassland 
further inland and came into the Welwitschia flats 45 km east of Swakopmund for 
grazing. They bruized ·the Welwitschia leaves at the base and sucked the cell sap out. 
The remainder of the leaf fell to the ground and dried out (Fig. la). Thus, only 5 
to 10 cm long parts of the leaves were left at the trunk. In some cases, the leaf was 
even pulled out of the stem (Fig. 2a). Interestingly, the animals chew only the part 
of the leaf where sodium content is low (100-300 Jlmol!g d.w.) compared to older 
parts of the leaf (up to 700 Jlmollg d.w.). The potassium concentration is higher at 
the base (up to 1 mmol/g d.w.) than at the tip of the leaf (500 Jlmol!g d.w.). Of 
course, the higher water content at the leaf base could have been most attractive for 
the animals: the water content is there about 1500Jo of dry matter declining rapidly 
with leaf age towards the tip to values around 100% (von Willert, 1985). 
In March 1986, five years later, the leaves had recovered completely: they reached 
now 100 cm in length (Fig. lb) and only the pruned ends of the leaves showed evi-
dence of grazing. Even pulling the leaf out of the stem did not hurt the basal leaf 
meristem as leaves appeared normal in shape and colour (Fig. 2b ). The growth rate 
(leaf length) of 0.5 mm per day was higher at this plant compared to other plants 
in the Brandberg region (Tab. 1). A leaf marked 1977 on a plant located 15 km from 
_the coast near the junction of the road to Brandberg West Mine grew until 1981 40 
cm (0.25 mm per day) and untp 1986 further 58 cm (0.35 mm per day). A plant in 
the grassland at the western side of the Brandberg exhibited similar growth rates 
during the same periods of time (0.20 and 0.34 mm per day). Table 1 obviously illus-
trates dry (1977-1981) and less dry periods (1981-1986). Waiter and Breckle reported 
1984 similar data of L. Moisel (Swakopmund) who found growth rates of 0.23 to 0.82 
mm per day in the Welwitschia Vlakte between 1971 and 1980. The highest values 
were measured after rainfall. 
The higher growth of the plant in the Welwitschia plain could be either due to 
better water supply of this location or to the sudden increase of root to leaf ratio 
as the top was lost by grazing. Thus, a large root system had to supply a small leaf 
area. It is possible that the transpiration rates, which were determined 1981 with 
strips of such grazed plants (von Willert et al., 1982) were to some extent overesti-
mated because of the disturbed leaf to root ratio. 
Apparently, the leaves of Welwitschia are damaged by sandstormes more often than 
by grazing. In 1984 nine sandstorms wen! visible on satellite images as dust clouds 
were blown by east wind several hundred kilometers into the Atlantic ocean. Wind 
speeds of 120 km/h were measured at Walvis Bay during the sandstorm of 1-3 Sep-
tember 1981. The abrasive power of the sand particles is illustrated by the fact that 
during this storm the quartz glass cover of a light measuring instrument became tar-
nished on the windward side. The instrument was mounted about 15 cm above the 
ground in the hight of a Welwitschia plant. After the storm the wind-exposed sur-
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faces of Welwitschia leaves appeared yellowish to light-brown, after a few days also 
redish. Surprisingly the epidermis and the cuticle were not damaged at the injured 
parts of the leaf, but · the subepidermal cell layer showed structural the 
scanning electron microscope and the accumulation of a red substance (Eller et al., 
1983). The opposite surface of the leaf, however, as well as the older, non-exposed 
parts of theJeaf above the injured part remained green. 

The sandstorm of July 1985 which was also visible on Meteosat images, at least from 
12 to 15 July, damaged the leaves even more. Besides the change of colour, big rup-
tures appeared on the wind-exposed surfaces. Not only the · upper surface of the 
leaves was injured (Fig. 3a) but also the lower side as the strorig wind pushed upwards 
some leaves which usually grew nearly horizontal (Fig. 3b). The water and solute 
transport system seemed to be intact between the ruptures since the older parts of 
the leaf above the injured part remained green. The leaf meristem, however, was not 
affected by the sandstorm as it was protected in the stem. After the storm, the leaves 
grew quite normally out of the stem groove and thus a sharp boundary between the 
injured surface and the new leaf tissue marked the end of the sandstorm (Fig. 3b). 
This natural mark was used to determine the leaf growth: 9.6 cm length increase from 
July 15 (1985) to March 30 (1986), i.e. 0.37 mm per day. 
Although Welwitschia is highly protected by law, the most serious and irreversible 
damage of this species is done by man. 215 plants were mapped in 1981 in the Welwit-
schia plains next to a road to the famous "Groot Welwitschia". Only 207 plants were 
counted 1986 at the same place (Fig. 4). Five individuals grew formerly just apart 
the road; in 1986 their stands were identified on that road which has been broadened 
in the meantime. One dead trunk was found within the tracks of road work vehicles 
next to the road. Two other individuals could not be located; a track of a heavy car 
was visible at their former stands as depicted on a map. The question arises if it was 
really necessary to broaden the road for tourism at the expense of 8 Welwitschia 
plants. The reason w.hy a heavy car was driven over the plants eradicating two of 
them instead of using the road also remains questionable. Further protection and 
better supervised roa9 works are an urgent need in that area for the survival of a 
plant which is so well adapted to its harsh environment. · 

Table 1: Length growth of Welwitschia leaves at different sites in the Namib desert 
during various periods of time. · 

Site Period. · Leaf growth Growth_ r.ate 
(cm) (mm/day) 

Welwitschia Vlakte 1981+ 0,8+ 0.4 
1981-1986 100 0.5 .. 

Junction to Brandberg ·West 
Mine 1977-1981 40 0.25 

1981-1986 58 0.35 
Brandberg 1977-1981 32 0.2 

1981-1986 56 0.34 
+measuring period: 3 weeks 
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a) 

b) 

Figure 1: . aj A very old specimen of Welwitschia photo.graphed 1981 in' the Welwitschia plain 
45 km east of Swakopmund. Oryx antilopes have bitten off all the leaves. 
b) The same specimen in March 1986 with I m long new leaves. 

72 

;. 

.?· 



I 

Figure 2: a) Only short leaf strips remained at the Welwitschia plant after grazing by Oryx antilopes. 
Sometimes· the leaf was completely pulled out of the stem (arrow). 
b) An intact leaf developed at the same site of the stem (arrow) shown in a) . 
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b) 

Figure 3: a) A severely injured Welwitschia plant 9 months after a sandstorm. The arrows indicate the 
damaged surface of the leaves. The lower left leaf shows large holes caused by the sandstorm. 
b) A sharp boundary (arrow) marks the end of the sandstorm which injured the older parts of the leaf 
(above the arrow); during the 9 months after the sandstorm a normal leaf with intact surface grew out 
of the stem (below the arrow). 
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Figure 4: Map of 215 Welwitschia plants which were investigated 1981 in the Welwitschia plain (o 
individuals which disappeared until March 1986. 
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