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For aperiod d amost 4 yeas (1981- 84) | have been working as a botanist in Ethiopia, being
employed as a ledurer at the Kotebe Teaders Training College (KTTC) initially and later
(for ca 1yea) with the Plant Genetic Resources Centre / Ethiopia (PGRC/E).

Throughou this time | had a speda interest in Ethnobdany. During my fieldwork | found
many people in rural areas with an intensive knowledge of wild plants growing in their
surroundngs. It was adualy not unusual to find a 12 yea old boy in the small vill age of
Darba (Muger valley, Shoa Administrative Region), for example, with the caability of
exadly identifying up to 50 dfferent plants, giving detailed descriptions of their various
applicaions.

It was fascinating to learn, hov many different plants are being utili sed in Ethiopia, na only
in areas such as veterinary or human medicine or hedth care. The scope of application ranges
much further, from plants as insedicides or pesticides, to seasonings and kitchen herbs,
perfume and aromatic plants, to areas where plants are being used during religious ceremonies
and magic rites. And till 1 have not covered all plant uses. In view of the rapidly changing
living condtions and the cnsequent risk that all this knowledge awuld get irrevocably lost
along the way, al this information shoud be recorded by all means. | will, therefore, try to
participate in this effort by describing threewild plants with the most interesting and speaadl
property of purifying turbid water.

In spring 19831 first head abou one of these spedes, which was said to be growing on the
shores of Lake Awass, between the town of Awassa and the Cathdlic hospital. It was
described as a grasslike plant, suppcsed to possess water-clarifying properties and used to
clea theturbid waters of Lake Awassa.

| am now aware that there ae spedes of the genus Cyperus (e.g. Cyperus rotunduws L., Family
Cyperaceag growing around this lake which have purifying cgpadties, bu at that time,
however, | was unable to deted the plant | had head dof, although | was accompanied by locd
guides.

Several months later then, in December 1983, onthe bank of the Omo river in southern
Ethiopia, | was able to finaly witnesshow turbid river water was cleaed after being treaed
with a plant. The locdity was cdled Omo-Mursi, an oupost of the Omo National Park. Here,
at the new Ethiopian Wildlife Conservation Organisation (EWCO) ferry on the eat side of
the river, the Wildlife Scouts had prepared the root of Magua subcordata (Gilg.) de Wolf
(Family Capparidaceagto clarify the very turbid river-water.

M. subcordata is a much branched shrub, nomally lessthan 1 m high bu sometimes up to 2
m; leaves blue-green, egg-shaped to rounced, stiff and leahery; flowers many, greanish-
yellow with long filaments; root woody and swollen, water-storing (Gottsch 1984).

The plant grows well at altitudes between 506800 m ASL and is widespreal ower the plaine
of the Omo basin and the ajaceit aress, as far as the surroundngs of Yabello (the



Purification o turbid surfacewater by plantsin Ethiopia: Moringa stenopetala 2

easternmost placel foundit). Sinceit grows abundantly in the wild the plant is not cultivated
a al. It isquite a ommon sight, espedally nea the Omo river.

The water-refining property of M. subcordata is a well-known fegure with al ethnic groups
aong the Omo river. On various occasions | had the oppatunity to olserve the Geleb, Karo
and Mursi using the plant, the vernaaular names for which are, "Kuluf* (Geleb), "Guluf /
Gulfol" (Karo) and "Kamogi" (Mursi). The EWCO Scouts used to cdl the plant by its
Amharic name "wuhamataria' (meaning - water refiner).

| never foundits application for water-clarificaion in areas further away from the Omo river,
athouwgh the plant does occur elsewhere.

The procedure of clarificaionisasfollows:

The swollen root which has a diameter of 3-15 cm, isdug out and its thin bark is scraped dff.
The underlying tissue is of a soft consistency and hes a dharaderistic smell. Through a
number of incisions, the surface aea of the barked roat can be enlarged. After these
preparations theroot is guck onawooden rod.

A container, filled with 30- 40 litres of turbid water, is taken and the water is dirred for ca
10 minutes with the rod. Abou half an hou later the turbid water becomes aimost clea.

| caried ou a number of laboratory trials and found ou that after 25 minutes all visible day
particles had flocculated from 250 ml of muddy water. The remaining water, however,
showed a dlightly yellowish dscolouration, bu had a pleasant taste.

In the Sudan, Dr. Samia Al-Azharia Jahn has been working on a projed to clarify water with
plants over a number of yeas. From her many articles published onthis matter, three (Jahn
1979, 1981, 198@re noted in the bibliography below.

Fig. 1 The dea effed of Maaua subcordata roct on turbid water

According to Jahn (1979 speda paysacdtaridesin the roat of M. subcordata ae resporsible
for the flocculation o colloid perticles. These maaomoleaules form bridges between
particles, increasing their massas a mnsequence, thus causing predpitation.

Fig. 2 Floccaulation by bridging of particles due to absorption d polymer segments

The poaysacdarides (Sucrose) are dso resporsible for the slightly swed taste of the root of
M. subcordata.

Dr. Jahn indicaes that the root additionally possesses a quaternary ammonium compound,
which causes, if excesgvely used, adlight intoxicaion (stomad paine, dizziness vomiting).
| was, however, never able to deted these problems along the aeaof the Omo river. The
quantities getting into the water during the stirring, were obviously too small to cause ay
negative side-eff eds (Goéttsch 1984, b).

Dr. Jahn hes tested a grea number of plants with resped to their cgpaaty to flocculate turbid
surfacewater, and foundthat the seeds of a tree Moringa stenopetala (Bak. f.) Cuf., Family
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Moringaceae(common rame - cabbage-tree, which she got from Kenya, contain a very
effedive ingredient.

| knew this tree from parts of Gamu - Gofa where it is grown intensively and is of
considerable eonamic importance becaise its leaves are used as a valuable vegetable. But up
until that time (1984), nahing was known in Ethiopia of its outstanding water-purifying
qualiti es.

M. stenopetala is atreeupto 10m tall, bark smocth, pale-bladish-grey; diameter at breast
height £ 60 cm; crown strongly branched; leaves bright green, bipinnate; petals and filaments
white, anthers yell ow, flowers very fragrant, very young fruit bright green, twisted, later more
or lesstorulose, bu when mature smocoth and oy slightly twisted, papery, reddish with grey
farina (Verdcourt 1985. The woodis very soft and of no particular use.

The vernaaular names are

in Konsoigna - shalchada, shelagda
in Giddligna- aleko, halako

in Amharigna - Shiferaw

The Konso areain Gamu-Gofa Administrative Region can be mnsidered as the aeawhere M.
stenopetala was most probably first cultivated. From here its cultivation hes grea into
neighbouing areas where it is being used intensively as well. | foundthe tree aound Arba
Minch and Gidde and aso in Jinka and its surroundngs (Gamu-Gofa) and as far north as
Soddo in Wollaita (Sidamo Administrative Region). It would be of grea interest to colled
more information on the distribution d M. stenopetala in the whale region. | found no
evidence in the literature that the tree has been grown for food poduction in ather areas of
Africa

From Kenya for example M. stenopetala is reported as awild tree(e.g. growing aroundLake
Baringo, Jahn 198), bu in Ethiopia (and here in particular in Gamu-Gofa Administrative
Region) it is only found undér cultivation. Obvioudly it has been introduced here by ealy
immigrants (from Kenya?).

In Konso the treeis densely planted within the vill ages and generally more widely spacel in
the fields and terraces between 1,4001,900m ASL. It is used to shade the field terraces and
the villages, and to reduce soil erosion. But the main reason for its cultivation is the leaves,
which serve & amost popuar vegetable.

M. stenopetala is raised from sead, and after 5-6 yeas the first leaves can be harvested. The
leaves are boiled and eaen with any warm med. They are rich in vitamins and are mainly
harvested in the dry season when ather vegetables are scace During the rainy season there
are only a few leaves left on the treewhich do na taste good. The leaves are an important
trading product in the locad markets (Engels & Gottsch 199)).

Parts of the tree aie dso used medicinally. A tea prepared with the dried leaves, can reduce
the blood-sugar values in light cases of diabetes (Dawit Abebe, pers. comm.), and it is said
that an extrad of leases can tred indigestion and even the aure of amoebic dysentery has been
reported. A roat extrad can help against unconsciousness (Aschaew Hunde, pers. comm,
Engels & Gottsch 199).
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Acoording to Jahn (1981 the seals of the Moringa family are very efficient water-coagulants,
and toxic side dfeds have not been nded. The substances effedive in flocculation can be
gathered by chromatography, as they are asumed to be proteins.

Experiments have shown that the adive substances are kationic paymers, which bring abou
the same dfedivenessas the best technica water-clarifying agents (e.g. alum, which is used
in waterworks,; Barth et a. 1982. Flocculation is initiated by an eledrostatic process i.e.
bridging between negative mlloid particles and kationic poymers. This process can be
accéerated through continuows girring, resulting in a 3-dimensional aggregation. Since germs
are often found onthe olloid surfaces, flocculation d these particles, therefore reduces the
number of germs. Within the Moringa family, M. stenopetala can be mnsidered as the most
effedive water-clarifier. The seeds are aushed, tied upin a doth and agitated in a ntainer
of surfacewater.

Moringa oleifera Lam., a dosely-related spedes of similar effediveness has been tested by
Jahn (198)). In trials e foundthat a cncentration d 200 mg of powdered seed / litre did
reduce the turbidity (total solids 8,000mg / litre) after one hour by 98 %. To clarify 40 litres
of water, abou 30 crushed seeds are needed. One mature tree ca produce dou 5,500sedls
per yea, sufficient for abou 7,000 litres of water. In Ethiopia Moringa oleifera has < far
been foundin Hararghe Administrative Region.

Considerably more reseach work is, however, required to finaly determine the dfediveness
and applicaion d Moringa seals. This was unfortunately not possble & the PGRC/E, andin
1984 my contrad was running out, so | just colleded information, which | later puldished in
two short papers (Gottsch 1984 & b). Once gain in Ethiopiain 19871 met Dr. Dawit Abebe
of the "Coordinating Office for Traditional Medicineg® (COTM), and dscussed with him the
posshility to promote the introduktiion d M. stenopetala to clarify water in the rural areas of
Ethiopia. It was obvious to us that much more information was needed onthe aronamy of
the tree adthe best meansto produce and apply the powdered seed.

Ato Aschalew Hunde, a pharmadst working for the Ministry of Hedth at the COTM was
inspired by the @owve mentioned papers, and started to colled further information on M.
stenopetala, and to cary out trials in order to test the dfediveness of its sels. In the
meantime he has completed his work and submitted his preliminary results, which are very
promising, for publicaion to the Ethiopian Pharmacaiticd Journal. (Aschalew Hunde &
Adinew Adam, in pres9

In October 1988, the Ethiopian Herald publi shed an article describing how the "Coordinating
office’ had engaged itself in reseach onwater-clarifying plants. Dr. Yilma Desta, head of the
office was cited in this article, stating: ...."as many diseases are water-borne in this courry,
these plants which are foundto be bath, water-clarifying and at the same time anti-baderial,
the reseach is very profitable® (Melaku G/Yohannes 1988. This datement is <if-
explanatory. Even if the water will nat be freefrom germs after treament with the Moringa
sedls, the number of germsis considerably reduced and the water is at least freeof particles.
This is an important improvement of the water-quality, oltained withou the implementation
of any technicd todls, withou expenses but merely with the help of alocd treg which at the
same time, produces a valuable vegetable. In view of the fad that the people of the Ethiopian
rural areas are dependent on turbid surfacewater to a grea extent, wide-spread applicaion d
this gredly under-utilised and relatively unknovn tree would be most desirable. And if the
administrative institutions of these aeas and espedally the ajricultural extension services
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could be convinced in this diredion, the Ethiopian rural people wuld definitely face better
living condtionsin the future. And | fed most satisfied having contributed to this!
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