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T he 11th congress of the Agri-
cultural Scientific Society of 
Namibia (Agrisson) was held 

recently in the auditorium of the 
Geological Survey of Namibia, in 
Windhoek. Twelve very interesting 
reports, varying from the theory of 
determining land cover to practical 
issues such as how to reduce the 
number of cattle in overgrazed 
communal areas were presented to 
an audience of about 50 people.  

The guest speaker, Dr. Scott 
Turner of the State University of 
New York, started off the proceed-
ings by giving a talk on “Termites, 
Water and Soils”. Dr. Turner has 
been investigating termites of the 
fungus-growing genus Macrotermes 
for a couple of years now in 
Namibia, trying to resolve the 
question whether they are pests in 
rangeland management, or not. 
There are 500 kg of termites for 
every person on earth and termites 
account for two-thirds of the macro-
f a u n a  b i o m a s s  i n s o i l s . 
Macrotermes collect 1½ tons of 
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dead plant matter annually per 
hectare which they chew and feed to 
a fungus of the genus Termitomy-
cetes. The fungus converts the hard, 
virtually indigestible fibrous plant 
matter into more easily digestible 
sugars, which it uses as nourish-
ment. The fungus, 3 to 6kg of it, is 
kept in the core or nest of the termite 
mound, just below soil level. The 
termites in turn feed on the fungus, 
obtaining energy and proteins from 
it. For optimum fungus production, it 
has to be well supplied with chewed 
plant matter and the mound has to 
be kept warm and moist at all times, 
very much as in a vegetable hot-
house. Air conditioning is thus an 
important aspect of the “gardening 
skills” of termites. This is achieved 

by building an earthen chimney over 
the nest core, creating the character-
istic mounds or hills typical of our 
semi-arid savanna rangelands. The 
chimney points northwards to 
achieve better warming by inter-
cepting the maximum amount of 
solar radiation and regulates the 
temperature and humidity in the 
mound.  

The soil used to construct the 
earthen chimney is extracted from 
deep below the termite mound, 
where the soil is moist. Records from 
mine shafts exist where termites 
were encountered at a depth of 100 
meters below the surface! Sterile ter-
mite workers stick moist soil onto the 
chimney, humidifying the mound in 
the process. The soil is washed 
down again from the chimney when 
it rains, creating the typical outwash 
pediment around the mound. Since 
sub-soil usually contains more 
mineral nutrients than topsoil, the 
pediment represents an island of 
fertility that encourages vigorous 
plant growth and is the reason why 
trees often grow on the same site 
(see Picture 1). Termite workers 
have to repair the chimney 
continually, redistributing about 800 
– 1 000 kg of moist soil from deep 
down to the surface within the 80 
days of the Namibian rainy season. 
The termite colony may house as 
many as 2 million individuals and 
their metabolic activity and oxygen 

Picture 1: Termite mounds encourage 
vigourous plant growth through in-
creased soil nutrients at the surface 
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consumption is equivalent to that of 
one goat. As there are up to four 
termite mounds per hectare of 
savanna rangeland in Namibia, 
termite foraging behaviour has a 
significant impact on the ecology and 
carrying capacity of the range. 

Termites are also able to 
channel water into the lower soil 
regions immediately underneath the 
mound by forming bowl-shaped cal-
cite deposits below the mound. 
These are impermeable to water, 
resulting in sub-soil water flow to-
wards the mound. This favours the 
establishment of deep-rooted trees 
on sites frequented by termites in the 
past. The calcite minerals are formed 
when the methane produced by ter-
mites during forage-chewing reacts 
chemically with the calc ium-
containing ground water at the 
relatively high temperatures of the 
mound. How termites manage to 
form these mineral deposits into 
basins is not yet known. 

Termites thus have a big impact 
on savanna ecology, soil formation 
and soil water contents. They con-
sume 90% of the dead wood and 
25% of the herbaceous litter to fuel 
their activity, enriching the soil in the 
process. Although it may strike the 
rancher as wasteful, considering that 
his animals could have used this 
forage, the termite is indispensable 
to rangeland ecology and the range 
would be less productive without 
termites of the genus Macrotermes. 
Furthermore, competition by Macro-
termes probably limits the numbers 
of Hodotermes, the feared harvester 

termite. 
Next up was Dr. Louis du Pisani 

of the Ministry of Agriculture (Agro-
Ecological Zoning Laboratory), 
explaining global warming and its 
possible effects on Namibia to the 
audience, and Dr. Paul Jessen, the 
Director of Agricultural Research and 
Training, who emphasized the huge 
contribution that science and tech-
nology can make to the development 
of the Namibian nation, especially in 
the field of agriculture. He suggested 
amongst others that local agricultural 
scientists should team up more often 
with others from the SADC region to 
enhance the ability of the sub-
continent to develop new tech-
nologies for the agricultural sector. 
Dr. Jessen has since left his post as 
Director in the Ministry of Agriculture 
to serve as the co-ordinator: agri-
cultural research and training in the 
SADC region. 

Thereafter, Dr. Klaus Fleissner  
of the Ministry of Agriculture (Crop 
Production research), who has been 
investigating the cultivation of 
Bambara groundnuts in northern 
Namibia for many years, informed 
the a udie nce that  nor ther n 
Namibians preferred to consume 
cream- rather than red-seeded 
varieties, because the latter con-
tained 25 times more tannin than the 
former, making the red-seeded 
varieties bitter and less palatable. 
However, the low tannin content of 
the preferred cream-seeded varieties 
makes them more vulnerable to 
microbial attack during germination, 
e.g. damping-off, which causes poor 
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establishment. Special cultivation 
techniques such as dressing the 
seed with the appropriate pesticide 
or beneficial micro-organisms are 
thus required to enhance production 
of the preferred Bambara groundnut 
varieties. 

Albert Calitz of the Ministry of 
Agriculture (Agro-Ecological Zoning 
Laboratory) then informed the 
audience of the usefulness of earth-
worms, who can turn any kind of 
organic waste into high-value 
organic fertilizer by passing the 
waste through their digestive system 
and producing vermicompost. Such 
organic decomposition results in 
nutrient recycling that can add more 
plant nutrients to the soil than chemi-
cal fertilizer, in addition to nearly 400 
types of soil microbes that enhance 
and stimulate plant growth, vigour 
and health and may increase plant 
production several-fold. Earthworms 
also have a role to play in municipal 
waste and refuse disposal and con-
version to compost and in urban 
agr iculture,  while ear thworm 
enzymes even have medicinal and 
cosmetic applications! 

Ibo Zimmermann of the Poly-
technic of Namibia (School of 
Natural Resources and Tourism) 
next elaborated the beneficial role 
that lactic acid bacteria, phototrophic 
bacteria and yeasts can play in 
farming. Students of the Polytechnic 
of Namibia have done some trials, or 
facilitated trials by farmers who can 
easily and cheaply multiply effective 
micro-organisms from stock culture. 
The multiplied micro-organisms were 

then used to clear blocked drains, 
control red spider mites on tomatoes, 
improve germination of some plant 
seeds, lengthen the shelf life of fresh 
fruits, convert forage into silage, 
reduce the algal content of standing 
water, convert mahangu husks into 
valuable chicken feed, and many 
other applications. 

Dr. Alex Verlinden of the Desert 
Research Foundation next reported 
on a range survey conducted in a 
20 000km2 communal grazing area 
in the Oshikoto region, reconciling 
local knowledge and opinions with 
data collecte d by satell ite, 
geographic information systems and 
aerial photography. More than 77% 
of the communal grazing land was 
considered to be in poor condition 
and only 4% was considered to be in 
good condition, protected primarily 
by its distance from watering points 
or by fences. Nearly 60% of the 
grazing land was bush encroached, 
result ing in decli ning cat t le 
productivity especially during the dry 
season. Unusually for a communal 
grazing area, 40% of the grazing 
land was fenced, but only 10% of 
fences belonged to smallholders, 
indicat ing that large farmers 
restricted previously unfettered 
access to some of the most 
product ive grazing lands to 
themselves. Such fencing is in large 
part the reason why traditional, 
regular movement of livestock 
between villages and cattle posts 
(annually) and sporadic relocation of 
cattle posts (every 10 – 20 years) is 
no longer taking place; most live-
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stock is thus kept permanently at far-
away cattle posts due to the lack of 
grazing in settled areas, with 
disastrous results for the condition of 
the grazing land. Traditional grazing 
reserves in the communal areas of 
the Oshikoto region are under 
pressure of settlement and fencing. 
The most limiting resource in most 
areas is no longer lack of dry season 
water but lack of good grazing lands. 
As a result, rangeland degrades 
rapidly, food security declines and 

rural poverty increases. 
In a similar vein, Jacque Els of 

the Ministry of Agriculture (Large 
Stock Research) explained that the 
stocking rate at which cattle are kept 
on the rangeland has significant 
implications for the productivity of 
cattle. In a trial of 20 years in the 
Omaheke region, it was found that 
the calving and weaning rate of cows 
decreased with an increase in 
stocking rate and the birth and 
weaning mass of calves decreased 

Picture 2: changes in beef 
cattle production relate to 
their diet 
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with an increase in stocking rate. 
This resulted in a significant 
decrease in the productivity of indi-
vidual cows as stocking rate 
increased, although total beef pro-
duction per hectare increased. After-
wards, Axel Rothauge of the 
Neudamm Agricultural College 
explained that the changes 
observed in beef cattle productivity 
are related to what cattle eat 
(Picture 2). As the stocking rate of 
cattle increases, they are forced to 
eat plants that they do not prefer 
and that are less nutritious, because 
the palatable, preferred plants have 
already been overgrazed. If cattle 
have a choice, they rely on only 
three highly-preferred species of 
perennial grasses (Schmidtia 
pappo phoroides,  Antheph ora 
pubescens and Eragrostis lehman-
niana) for three-quarters of their 
diet, but are forced to select other 
plants, especially woody plants, at 
higher stocking rates, resulting in a 
significantly less nutritious 
diet and declining animal 
productivity. Mutjinde Katjiua 
of the University of Namibia 
(Faculty of Agriculture and 
Natural Resources) went 
further by explaining that, in 
bush-encroached communal 
areas of the Omaheke 
region, cattle browse for 
71% of their time in the dry 
season, because grazing is 
virtually unavailable (Picture 
3). Simply clearing the bush 
from encroached land is 
thus not  a n o pt io n 

c o ns id e r i ng  t he  i mp o r t a nt 
contribution of woody plants to 
especial ly the protein a nd 
phosphorus status of free-ranging 
cattle. 

In an effort to find ways of 
increasing the number of cattle 
marketed from the northern comm-
unal areas, where 29% of Namibia’s 
cattle graze on only 9% of its land 
surface, and thus relieve the 
pressure on the environment, Bertus 
Kruger of the Desert Research 
Foundation of Namibia suggested 
that part of the solution lies in 
improved quarantine facilities and 
management of cattle during the 
compulsory quarantine period. 
Abattoirs located in the northern 
communal areas slaughter less than 
one-tenth as many cattle as 
abattoirs in the commercial areas of 
Namibia, despite roughly equal 

Picture 3: Cattle browsing as a re-
sult of poor grass production 
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numbers of cattle grazing communal 
and commercial areas. It is 
commonly accepted that communal 
cattle are not of the type favoured 
by abattoirs, but decent manage-
ment dur ing the compulsory 
quarantine period before auctioning 
resulted in a steep increase in the 
number of cattle marketed and 
bought for slaughter. Quarantine 
facilities would also have to be 
brought c loser to communal 
farmers. In addition, government in-
centives would be required to 
reduce the cost of quarantining 
cattle to the communal farmer. 

Finally, Celeste Espach of the 
Ministry of Agriculture (Agro-
Ecological Zoning Laboratory) intro-
duced a new research project to the 
audience. Celeste plans to describe, 
classify and eventually map the land 
cover and land use of Namibia in 
order to develop land use systems 
best suited to Namibia’s different 
agro-ecological zones, better match 
land resources to land use require-
ments, increase production and 
sustainability, protect the environ-
ment and maintain natural bio-
diversity and climate systems. At 
issue were the techniques by which 
land cover is derived from remotely 
sensed images and validated on the 
ground to ensure the highest 
p o s s ib le  a c c ur a c y o f  t he 
information. It was pointed out that 
methods to achieve high statistical 
accuracy are available, but that the 
high cost and insufficient human 
capacities were limiting factors. A 
pilot trial to map land cover and land 

use in the Khomas region had indi-
cated that it would be feasible to up-
scale the regional pilot trial to the 
whole country. 

After every presentation, there 
was ample time for questions to the 
presenters and indeed, interested 
readers are encouraged to contact 
the presenters. To conclude its 
business, the Agricultural Scientific 
Society of Namibia (Agrisson) 
decided on its executive at the end 
of the congress. Willie Nauhaus was 
re-elected unanimously as chair-
person of Agrisson, with Axel 
Rothauge serving as deputy, Marina 
Coetzee  as secretary, Celeste 
Espach as treasurer and Ibo 
Zimmermann serving as editor. 
Please feel free to contact the 
executive for further information 
about Agrisson and its regular 
activities to disseminate agricultural-
scient if ic informat ion to the 
Namibian public. 
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