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M biddi. When this small isolated 
hamlet of some50 people in the 
North of Senegal is invaded 

duringthedryseason bythousandsof 
cattle, the buts disappear behind the 
dust.The herders-Senegal’s cowboys 
- know that here they Will be able to 
water their herds. The well at M biddi is 
250 metres deep and never dry. 

The animais corne for water, but the 
inhabitants stay because of the fores- 
try station. “If it wasn’t for the research 
station,“saysOumarTandia,technician 
with Senegal’s Directorate of Water 
and Forests, “the drought would have 
emptied the village.” Forestry work 
employs many heads of households. 

In this region, typical of the Sahel, a 
good yearwill bringfrom 250 to300 mm 
of erratic rains. El Hadji Sène, Director 
of Water and Forests, calls it “mosaic 
rain.” “lt rains enough to grow the 
crops in one village, yet in another 
barely 30 km away, there isn’t a drap,” 
he says. It is for this reason that many 
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deepwells have been bored.Thereare 
now more than 70 throughoutsenegal’s 
rangelands, spaced about 30 to40 km 
from each other. 

The environment around the bore- 
holes suffers from the regularonslaught 
of large numbers of animais: some are 
more affected than others as brush 
fires and mosaic rains drivetheanimals 
toward certain sites. Between October 
and June, the leaves on the trees are 
theonlygreen forageavailable.Toward 
the end of the dry season, leaves and 
edible pods make up about half the 
diet of the region’s goats, camels, and 
cattle. The ligneous (woody) caver near 
thewaterholes issubjected toextremely 
Intensive grazing. 

The drought that came in 1972 de- 
livered the final blow. The water table 
fell, slipping awayunder the roots. Over- 
exploitation coupled with the drought to 
destroy20 to80 percentoftheligneous 

Lefi: An Acacia toltllis at firsf fruiting. The 
pods may be the only forage avaiiabie dunng 
the dry season in northem Senegai. Above: 
A researcher examines an acacia m Mbiddi. 
Jhe Pa?s may become the cenlrepiece ofa 
slraiegy for economic and enwronmentai 
suivival in the Sahel. 



caver, particularlyaround water holes. 
The disappearance of the trees de- 

prived the animais of the much-needed 
“aerial pastures.“The nomadic herders 
alsolostanimportantsourceofrevenue. 
One of the trees, the Acacia senegal, 
secretes gum arabic, a precious hydro- 
colloid used asanemolientand binding 
agent in pharmaceuticals and food. 
Each year, beginning in November, 
the Peu1 and Moor herders strip bark 
from the trees to promote the exudation 
of halls of gum.The harvest continues 
until February some trees producing 
many kilograms of gum. The nomads 
earn 150-200 francs CFA per kilogram 
($ 1 Can. equals about 225 francs CFA) 
and Senegal has traditionally been 
oneofthe main exporters ofgum arabic. 

Thedroughtcausedexportstoplumet 
from 6000 tonnes in 1971 to500 tonnes 
in 1972. And because the trees were 
destroyed, Senegal’s production has 
remained at 500 to 1000 tonnes a year. 

Many of the Sahel’s inhabitants left 
the stricken area. Yet, for centuries, 
cattleraising had provided a living for 
the Sahelians. The Sahel’s grass caver 
and aerial pastures cari feed large 
herds, at a density of one head of cattle 
per 4.5 hectares. 

Because of the importance of cattle- 
raising to the area, Senegal’s forestry 
authorities decided to wage waragainst 
the desert. Reforestation, especially 
around water holes, became a priority 
in order to promote a better-planned 
development of the cattle industryand 
encourage the settlement of nomadic 
herders. Before large-scale reforesta- 
tion was begun, however, the most 
productive gum and forage trees had 
to be identified and reforestation tech- 
niques developed. 

Some research on gum and forage 
producing acacias had already been 
carried out in Senegal and elsewhere, 
but without follow-up. “lt was back to 
square one,” says El Hadji Sène. In 
1972 discussions were undertaken with 
IDRC, which supported a research pro- 
ject on the reforestation of rangelands. 

The Senegalese researchers and en- 
gineers bave nowsucceeded in estab- 
lishing an impressive collection of lig- 
neous plant material at Mbiddi. The 
experimental plantations total 340 hec- 
tares, 75 of which are planted to gum 
trees, the rest to forage trees. 

Planted in 1974, the gum trees stand 
proud - even though a mature Acacia 
senegal tree only grows to 2-5 metres. 
The survival rate has remained at 85 to 
95 percent despite extremely difficult 
years. In 1976, for example, an army of 
rats gnawed all the Young trees. The 
next year, the drought returned with a 
vengeance. Although only 130 mm of 
rainfelI,theacaciassurvivedneverthe- 
less. 

Thankstothetechniquesdeveloped 
at Mbiddi (sec box), Senegal has refor- 
ested more than half-a-dozen water holes 
and settlementsites. Since 1975,300O 
hectares ofgum trees bave been plant- 
ed, to which 2000 more Will bave been 
added in 1981. The cost per hectare, 
some 100 000 francs CFA, is too high to 

permit the reforestation of the region’s 
80 000 km*, however. TO reduce this 
cost, MrSène is relying on the participa- 
tionofcommunitieswhoquicklyrealize 
the advantages to be gained from gum 
orchards. In onedepartment,forexam- 
pie, the Directorate planned toestablish 
600 hectares of community plantations 
in 1981. “They told us that 600 hectares 
was good, but 1000 would be a lot 
better,” says El Hadji Sène. “We gave 
them the green light. and truc to their 

TO PLANT A TREE 

The Mbiddi researchers recom- 
mend the following procedures 
for planting trees. particularly 
acacias, in arid regions:t 

Seeds, soaked for 12-24 heurs 
inasmallvolumeof hotwater,are 
planted in polyethelene bags and 
germinated in the nursery. Plant- 
Ing should be done at the onset 
of the rainy season, before the 
seedlings become too large for 
transplanttng. 

Breaking upthesoil withasub- 
soiler before planting has given 
excellent results at Mbiddtancl is 
stronglyrecommended.Theseed- 
lingsarethenplantedattheinter- 
SeCtlon of two rows: the bags are 
tut and removed. the tree IS plant- 
ed and watered. The area around 
theyoung tree must be kept com- 
pletelyfreeofothervegetationfor 
the flrst 2-3 years. 

According to the researchers, 
trees should be planted nocloser 
than 6 metres from one another 
and the SOI~ close to the tree 
should be banked to retain raw- 
water and catch any runoff. 

t Techniques de reboisement dans 
/es zones subdésertiques d’Afrique, 
by G.R. Ferlin (IDRC-1 69f). 

word, when we carried out an inventory 
in this community, we counted 1018 
reforested hectares,” he adds. 

Even if it takes seven years for the 
Acaciasenegalto produce its maximum 
yields, the local people are anxious to 
bave their own plantations. The future 
of gum arabic seems assured. “lts 
undeniable advantage is that it’s a 
natural product,“saysoneofthe Direc- 
torate’sengineers. Newusesarecons- 
tantly being found for the gum. One is 
themanufactureof timed release med- 
ications: The tablets are coated alter- 
nately with drug and gum; each time a 
layer of gum dissolves, the tablet de- 
livers adoseof medication.Thegum is 
also used in the same way in the 
manufacture of multi-stage fireworks. 

Both rhizobium and mycorrhizaeare 
found on the roots of Acacia senegal 
and tortilis. The researchers hope to 
identify strains that Will double the 
trees’ initial growth rate in the nursery. 
These biological helperswillassistthe 
trees to produce more protein-rich foli- 
ageandmayalsobroadentherangeof 
tree species that could be introduced in 
the Sahel’s rangelands. 

Research on the forage trees con- 
firmed the remarkable drought-resis- 
tance of the indigenous species. The 
Acacia tortilis, nilotica, and senegal 
displayed a surprising vigour, growing 
60to70 cmayear.Thespeciesimport- 

If the research seems increasingly 
specialized, the researchers bave not 
forgotten the users. “Mbiddi Will only 
reach its objective if we cari translate 
the results into tools for the people of 
the region,” says El Hadji Sène. And, in 
fact, some pioneering peasants bave 
already started to plant gum trees from 
Mbiddi’s nursery 

The research station each year dis- 
tributes a growing numberof kilograms 
of seed collected from the most prom- 
ising candidates. Mbiddi may well be- 
corne the ancestral home on the ranqe 
of the Sahel’s future orchards of güm 
and forage trees. 0 

ed from Australia, however, were dis- 
appointing. For no apparent reason, 
the Acacia holosericae and tumida grew 
vigorouslyin the beginning, butwithered 
suddenly after two or three years. The 
researchers bave consoled themselves 
with the fact that the second and third 
generations - trees obtained from 
seed of trees grown in Senegal -seem 
more resistant. But if the Iuxurious 
Australian acacias suffer under the 
difficult Sahelian conditions, two spe- 
cies, Acacia linaroides and pyrifolia, 
seem hardier. One thing is certain: As 
soon as the new forage trees are avail- 
able,theywiII need to provetheirhardi- 
ness. Cattle and goats that bave tasted 
the Australians’ leaves didn’t leave SO 
much as a twig or Stern behind them. 

The solution to the adaptation prob 
lems of exotic acacia species could 
corne from biotechnology. A Young 
researcher at the National Centre for 
Forestry Research, Ibrahima Guèye, 
has just returned from Canada where 
he completed a masters’ degree in 
plant symbiosis. At the University of 
Laval in Quebec, he studied the bacteria 
and fungi that promote the growth of 
acacias. 

Rhizobium bacteria colonize the roots 
of leguminous plants such as acacia, 
enabling them to fix and use atmo- 
spheric nitrogen. In the same way, 
microscopicfungi of the phycomycete 
class, mycorrhizae, help the plants to 
assimilate phosphorus, the most im- 
portant nutrient after nitrogen. “Tropical 
soils in West Africa areoften rich in phos- 
phorus,” says Ibrahima Guèye,“butoften 
in a form of phosphate that plants cari’‘’ 
assimilate.“The mycorrhizae transform 
the phosphate into a form usable by 
the plants. And SO, in tropical countries, 
it is essential to inoculate orange trees 
and pine with mycorrhizal fungi to en- 
sure their survival in plantations. In 
addition, the mycorrhizae increase the 
plant’s resistance to drought because 
theyalsoextend the root system beyond 
the root hairs, increasing the roots’ 
water absorption capacity. 
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