A first feedback on the experience of promoting the use of green
manure in highlands' farms of south Ethiopia
The use of green manure in the highlands of southern
Ethiopia is a response to several essential objectives: the
protection of the land, the structuration of the soil and the
organic fertilization of "distant" fields, thanks to the
cultivation of a cover plant for a short period during which the
field is not cropped. It is a sort of improved fallow. This
practice proves theoretically possible in highlands as some
fields traditionally lie fallow during the Belg period (dry
season).
In farms of the Kembatta and Wolayta areas, almost all crop
residues from distant fields are used for animal feeding. The
notion of a “field system” where cash crops are found (mainly
wheat, barley, potato and beans in the highlands), away from
the homestead, is opposed to the “garden system” in plots
near the home, dedicated to the cropping of staple and Ensete crops. These nearby plots concentrate all the
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fertilisation inputs . Animal manure and organic materials are used in these plots in priority. Conversely, very little
organic material is put into distant fields and farmers who are financially able to do so generally use mineral fertilisers.
However, their efficiency is low for crops on poor soil, as it is little structured with a low rate of residual humus. The
diagram below illustrates these fertility transfers.

In theory, the use of green manure constitutes an interesting solution to produce organic material directly in the field,
to maintain a vegetal cover during the dry season and improve the soil structure, and to provide a natural source of
nitrogen in the soil, available for the next crop (mainly wheat).
The main principle consists in planting a fast-growing species (as the time window is limited), right after the harvest
from the main season (usually wheat which is harvested in December), at a time when there is still enough humidity in
the soil for the germination of the plant. In our case, after different comparative attempts, the choice was made to
use vetch and lupin from which we observed excellent adaptation to high altitudes. Furthermore, following the Ilri’s
advice (International Livestock Research Institute), some farmers tested the possibility of broadcasting without
previous tillage, by keeping the straw residues from the previous crop. As we will see below, these attempts proved
successful, for vetch and lupin. Again following the Ilri’s advice, attempts were initiated in 2017 with 5 farmers for the
cultivation of Sesbania sesban as green manure.
It is also important to underline that control of open grazing is a condition for the cultivation of green manure. That is
why this activity was deliberately done in areas where work had already been done on livestock divagation within the
framework of fodder production on anti-erosive soil bunds.
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For more information on these nearby plots, see the study on home gardens carried out by Inter Aide in the Damot Sore area.

Achievements in 2016:
Green manure
Areas used for experimentation (with measure of following crops)
Areas cultivated with green manure (without measures)
Sub-total
TOTAL

Vetch (m²)
Lupin (m²)
810 m²
653 m²
23991 m²
5463 m²
24801 m²
6116 m²
30917 m²

Nb of farmers
9
111
120

Main observations:
Out of 120 farmers, 30% used vetch without ploughing and the remaining 70% ploughed the land slightly before
sowing. No significant difference was observed in the development of seedlings and biomass produced between the
two practices. This shows that, as long as farmers have seedlings (which is a crucial challenge which we will discuss
below), the sowing of vetch plantations is relatively easy and can be done by simple broadcasting without previous
tillage.
The period to plant green manure is January-March. The mean period between the sowing and the
incorporation of green manure was 105 days. The cutting of vetch or lupin takes place between May and
June and the fragments are then left on the ground for 3 to 4 weeks, before being turned into the soil during
ploughing before the sowing of wheat. For vetch, 2 ploughings were needed in order to obtain a complete
decomposition of the plant residue (absence of leaves and sticks in the soil). For lupin, 3 ploughings are
required.
The mean surface cultivated with green manure was 265m².
Perception and feedback from families:
The feedback from families having tested green manure was very positive. They highlighted the following benefits:
The soil was easier to plough;
Humidity was better retained by the soil (farmers noticed more
moisture in the soil after cultivating green manure);
The effects on wheat cropping after green manure
cultivation were clearly perceptible in comparison with
adjacent plots left bare.
Over 50% of farmers were able to produce and keep vetch
and lupin seedlings for the next year.
Evaluation of effects on yield
Comparative measures were done within 9 farms on the
cropping of wheat following the cultivation and incorporation of
green manure. The data shows systematically higher yields for
plots which benefitted from green manure. The mean increase in yield
observed was of +35% with more marked effects with vetch (+41%) than
with lupin (+28%). This data will have to be confirmed by a new series of
measures done in 2017. We offered to have the Ilri (International Livestock Research Institute) verify the scientific
conformity and validity of the measures.
Limiting factors and risks
The main constraint which remains to be solved is the access to green manure seeds (as the plants are cut before the
production of seeds). The rainy season is also better suited to the production of seeds but this requires the
maintenance of small plots specifically dedicated to them (all fields are then occupied by crops). Concerning risks, they
are essentially linked to the maintenance of a rate of humidity sufficient for the germination and development of
seedlings. Last year was adequate but some dry seasons have been very long, lasting from October till the end of April.
Without a minimum amount of rain during the dry season, the development of green manure will be very difficult.

Forthcoming challenges:
During the next season, our teams will focus on 3 main challenges:
Try to involve more farmers in the experimentation.
Look for solutions for the multiplication of and access to seedlings, by experimenting with the setup of
referral farmers for the production of seeds, as well as the instalment of permanent micro plots for the
production of vetch. These micro plots could have a dual role: providing seeds and fodder.
Confirm the data obtained on the impact of green manure on wheat yield.

Plots dedicated to the production of seedlings :
near a distant field (above) and near the
homestead (left) where the family decided to
install a traditional beehive near the melliferous
vetch.

Photo examples

Left: incorporation of green manure (vetch)
after over three months of growth. After two
ploughings by oxen, the vetch is completely
decomposed. Right: a field left bare.
Left, below: lupin cultivation directly on top of
straw residues. Right, below: vetch cultivation
below an anti-erosive structure vegetated with
Pennisetum Riparium.

