Biomass production and market value of two types of grasses grown
on anti-erosive structures

Inter Aide—January 2020
Introduction

An effective and profitable way to address the issue of erosibthe mountainous areas of Wolayta, Kembadtad
Hadiya Zonefocated in the southermegion of Ethiopia (SNNBPR$ tocombire soil and water conservatiostructures
with the productionof fodder grass.

The farming familiefiving inthose mountainousand highlydensely populatedreas(with on averagemore than300
inhabitants/lkm?) are higHy exposed to erosiamnti-erosive structures, acting asossslope barriersare well ableto
physicallysupportthe soil andmaintainits moisture'. Butbuildingthese structuresreqguires a significantinvestment
from the farmers in terms of timdabourand energyand the structures alsoccupy asignificantamount ofspaceon
their farmswhichare already quite small (Oftectareson average).

Integratingproductive and perennidbdder grasse®n thesestructures is particularly interesting in thesgxed cattle
cropping systemas it cancompensatehe loss of spacewhich isnow occupied by theanti-erosive structuresgssessed
as amounting tc to 8% of the total cultivated lands surfaéesThefodder grassgroduction can be rapidlypcycled
either to feed the animalsf the farm,or to be soldat the localmarket. The deep rooting system of these grasses also
helpsmaintain the soil andllows the wateto infiltrate, while the vegetative part helpeeducethe speed of the runoff
water. It alsohelpsconsolidate the physical structures$ the landwhile ensuingtheir durability. Perennial grasses, like
Pennisetum purpureund | £ &2 OI t S8R ér @\bieda DKl | draBénbisetunriparium, are wellresistart to
longperiods ofdroughtsand are thereforesuitableto be planted onthe slopngfieldsof those tropicandmountainous
areas Howeverjt shouldbe noted thatwhile there isalmostno competition betweerP. ripariumand the field crops,
P. purpureumcanhave a negative impact dhe development of directladjacent cropsUsually,P.ripariumis better
suitedfor higher altitude (highlansland upper midlands) whereasgurpureum isgiving more productiomuring the
dry season in the mitevel altitude when the needs are acute

Productionof Pennisetum purpureum (left) and P riparium (rightjpati-erosive structures.

1 Crossslope barriers aréechniques usedn sloping landsThey are a mixturef earth or soil bunds, stone lines, and / or vegetative
strips used to reducerunoff velocity and soil loss, thereby contributing to soil, water and nutrient conservation
http://www.fao.0rg/3/i1861e/i1861e07.pdf

2 See alschttp://interaide.org/pratiques/content/combiningsoitconservatiorand-fodder-production-adaptationclimate-change

southernregionb



http://www.fao.org/3/i1861e/i1861e07.pdf
http://interaide.org/pratiques/content/combining-soil-conservation-and-fodder-production-adaptation-climate-change-southern-regionb
http://interaide.org/pratiques/content/combining-soil-conservation-and-fodder-production-adaptation-climate-change-southern-regionb

Moreover, these fodder grass productionave a good financial valws the local marketat any given time of the year
Their maintenance requigrelativelylimited amounts ofwork, and they also have the advantage of being harvestable
in batches rather than all in one gdepending orthe needs and availability of the farmeZropping fodder grassés
therefore compatible with traditional farmingctivities. Anothelimportant advantageof these fodder grass is that
farmers can selthem either directly in the field or at the local market, which is particularly interesting for more
vulnerable families who have no animals draeonly limited workforce.
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Left: landscape of Kacha BWoreda (Kembata embaro Zong) Fiight anti-erosive structure pIanted W|th
Pennisetum riparium in Boloso Sore Woreda (Wolayta)

Objective of the study

On-farm measurements have be¢akencontinuouslyover15 months (from July 2018
to October 2019) in 57 farms located in 3 districts (Woredaprder to quantify the

fresh biomassof the grass produced on the soil & water conservation structu
throughout the year (for young and older goits) and its economic value §
Measurements bPennisetum purpureunvere carried out ir22 farms andn 35 farms
for Pennisetum riparium

Toperformthese measurementsareasof 10 metres longwere marked outinsidethe i
farms The production wasystematically weigtgd in situ directly aftetharvesting the §
grass. Plots of grassof 1 year, 3 years and 6 yeao$ agewere included in the
measurements in order tassessiow theage of the plantsmpactthe production. In
certain cases measurementsvere carried outon plants of different agewithin the
same farmln total, 64 plotswere measuredin 57 farms(24 plots with P. purpureum
and 40plots with P. riparium). ForP. purpureumthe assessmentas only carried out
in mid-levelland (in Haderoand Tembardoreda)asP. purpureunis not well adaptd
to the highlevelland. However, forP. riparium the assessment was carried oit
both mid-levelland and higHevelaltitudes(in Hadero and Doyo Gena Woreda)

In addition, at each harvesityfformation on the financial value of the productiovas
systematicallyecorded. Three possibilities were considered: . :
i. the price of the grasehensold directly at farm level (agreemenwith neighbouing farmers who buy it
I a nRA YT héviBetdine common);
ii. the price of the grass when sodd the closst marketplace and
iii. the price of the grass when sadd the man town market.




The following thle sets outthe number offarmersparticipating in those measurements for the 2 typafsgrass and
how old theirgrasss.

Number of plots and age of the grass planted

Type of grass | Number of farmers 1 year old 3 years old ‘ 6 year old

P. purpureum 22 10 9 5 24
P. riparium 35 14 11 15 40
Total 57 24 20 20 64

Table 1: number farmers participating in the assessment and nuaflreeasurementsby type of grass anloly age of
the grass

Results

1. Number of cuts per year, for each type of grass

At the start of the study, the first cut of the biomass was harvedied not
measured Only the date was recorded as starting poifbecriteria to deermine
whetherthe grasds mature and ready to bearvesed are as follows

1. Whether thegrasshas reached a satisfactory levelmpbduction and

whether it ispalatableto feed animals

2. Whether the grastas reachedhe stagethat directly precedes the
bloomingphase especiallyin the case oP. purpureum.

3. Whether the grass has reachedhaightclose tol metre for P.
purpureumand0.75 metesfor P. riparium

4. Whetherpart2 ¥ G KS LJ FydQa O2f 2dzNJ KI &

lighter green (though this depends on the fertility status of the soil).
5. Whether the growth is homogenous.

The results showed that on average P. purpureumis cut 5 times a year and P. riparium is cut 4 times a year.

2. Fresh biomass production

An important differencewas observedbetweenthe biomass produceth mid-level land areasand in high-level land
areas.The following tableshowsthe averagenumber ofkgof biomass produced overyearfor 10 metresof grassThe
calculations aréased on the total number of days between the initial blank cut and the lasandtave been brought
back toa total 0f365 daysin order to determine theearly equivalent

Age of the grass planted

1 year old 3 years old 6 years old
Type of grass and land altitude (kg) (kg) (kg)
P. purpureun{midland 1600 to 180m.a.s.l) 159 176 185
P. riparium Hadero (midand1600 to 1®0m.a.s.) 158 162 161
P. riparium Doyo Gena (higkand 2000 to 2300 m.a.9.! 264 421 169

Table 2: average production in kg per year for 10m of grass

Even if theP. ripariumis cut lesdrequertly than theP. purpur@m, its yearly production is higheft should be noted
that the overall results are heavily influenced by tiesults collected itthe Doyo Genarea, whereproduction is much
highergiven the land is at hightlevel Thismainlyrelatedto the agroecologynd the soil fertility status of the area



3. Economic value of the fodder production

Dependingon the strategy of the farmer, the fodder production is either used to feed the cattle or sold as a source of
income.The more welbff farmers usually only sell tiresurplus productionwhereasfor more vulnerable families who
have fewer animals, the Baof foddercan be an important source of income. When selling the grassetare usually
3 optionsavailable tathe famiies:
1. Selling the grassirectly at field level to a neighboimg farmer (described agf N ¢ Ay GKS (Fo6f S
2. Sellingthe grassat the local marketdescribed agMI NJ iB thetable belovy, or
3. Transportingthe grasgo the main town where the market price is highddescribed agil2 ¢ yiréthe table
below).

The harvess were weighedfter eachcut andtheir prices for each of these 3 optionwere recorded Thisallowed us
to assesshe economic valuef the production The following table indicates the average value in EEiBiopian Birr)
for 10 metresof grass production per year.

1 year old 3 years old 6 years old
Type of grass Farm Market Town ‘ Farm Market Town |Farm Market Town
P.Purpureum(mid land) 145 189| 235| 156 195 249 175 217 271
P.Riparium- Hadero tnid land) 157 192| 253| 156 192 255| 160 201] 255
P.Rparium- Doyo Gena (higtand) 287 351| 405| 468 558 621 202 261 306

Table3: average production in kg per year forhetresof grassl USD = 31 ETiBDecembe2019

Protecting 0.25 hectares of landtfaditionaldzy A G 2 F I yR O f t SdQuires setting\uy 208 mhelres¥ NB Y
ofantiSNR & A @S a0 NHzOGdzZNBaz 2y | SN 3ST gKAOK Aa GKSNBF2NB
Thetable belowshowsthe different yearlyincomes generatedrom the sale o200 metresof grass productiomt farm

level, inthe local marketandwhen transportedand sold irthe main town.

Market
Altitude
Mid land| 2900 94 3780 122 4700 152
Highland| 4040 130 5220 168 6120 197

Table 4: minimum yearly income from teale of fodder grasglanted on 200 meters anérosive structures built on
0.25hafrom mid landand highlevelland areas (with 1 USD = 31 ETB)

We can see that theris a very small price difference between the highd and themid-levelland, with a price slightly
higher in themid-levelland (+ 10 to 15% especially during the dry season. Butatever the land levelfodder grass
can clearly ba very good alternativeource of incoméor farmers.Indeed considering the daily wage fofarm worker

is close to 75 ETB in the rural communiti@ound 2 USD)this yearly incomegenerated from the sale of foddés
equivalent tobetween40and 60 daily wages of farm worker.

Is it also importannote that,amongthe 57 farmerswho took partin the survey the average length of linear grass
productionon their antierosive structuresvas 308inear metres (even though his leveldoesvary depending on the
sociceconomic situatiorof the farmers their land ownership and the number of andgrosive structure®n their land
following theslopeof the plot).



4. Time needed to crop and harvest the grass
The time required to crop the fodder,to maintain the g °
structures and harvest the fodderwas not measures
However, while building the physical structure isabour

intensive(on average 1 daig necessaryo build 8metresof

physical structureland while produdng and transplaning

the fodder seedlingsorrectlyalso takes timgoncethey are |
established, the workequiredto maintain the structures or b
to harvestthe fodderis relatively loncompared tothe work
needed for any other type of crop. Fodder grasseare
perennial anchave the main advantagdi) of being able to R
be harvested at any timegither in one go or in seral

batches;and (ii) of beingeasy to sejlasthey are in high
demand on the local market.
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5. Influence of the age of the grass planted

ForP. purpureumthe productionlevelstend to increaeslightly aghe grasgets older However, folP.riparium, there
is aclearly perceptibledeclinein productionin highlevelland from 4" year after planting onwards It explains why
farmers tend to replace P. riparium with new seedlings after 5 years, which is comatseigvedon the field,as older
plants become less productive.

Production based on the age of the grass planted
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Chart 1: evolution of the productiaf fodderbased on the age of the plants

Conclusion

The spacéhat soil & water conservation structureequireissignificant, especially given thtite average size @farm

in thesemountainousareas of south Ethiopie 0.5 hectares. Usuallybetween 300 to 500m of antrosive structures

are necessaryo protect the soil against erosiotdowever, planting perennial crops suchfadder grassesn these
structures not only physicallstabilizethe soil and helps maintain its moistyri¢ alsoenables farmerso significantly
increase the fodder resources of their farm and thereby generates a significant additional source of income for them.

The space'lost” istherefore largely compensated by th@gheconomic value of theegrassproductions.



