Wocat SLM Technologies

A V"/** g

A multistory agroforestry ;system (GERBA LETA)

Multistorey agroforestry (8\acde)

Mitikarsamino Ersha

angsNuY

Multistorey agroforestry is the intentional mixing of trees/shrubs with crops, pastures,
and livestock. The practice creates environmental, economic, and social benefits for
the end users.

Multistorey agroforestry is the intentional mixing of trees/shrubs with crops and pasture at
different levels ("storeys" or heights) and the livestock. The practice creates environmental,
economic, and social benefits for the end users. Agroforestry practices provide opportunities
to integrate productivity and profitability with environmental stewardship resulting in healthy
and sustainable agricultural systems that can be passed on to future generations. Tree litter
increases soil organic matter and reduces soil chemical and biological degradation. Tree
cover can reduce soil erosion and evaporation from the soil surface. The technology is applied
close to the homestead as it demands close follow-up and steady management practices, and
that is where tree-crop-livestock integration can be best applied. The farmer whose practice
is described here used to be very poor four decades ago. He has planted coffee gradually over
the years under shade trees. As a staple perennial food crop, enset was planted also in the
mixture. Livestock were also integrated. Eventually, numerous multipurpose tree species,
food and fodder crops, and physical structures with productive barriers were integrated into
the farming system. As a consequence, a multistorey agroforestry system has been
established over years.

The purpose of the technology is to ensure ecological, economic, and social benefits. The
rolling landscape of the area necessitates permanent ground cover to reduce the effect of
erosive rainfall that degrades the soil. Once established, the technology needs management
practices including pruning/stumping of coffee trees, managing other trees, weed control,
enrichment planting with coffee and enset, and fertilization of annual and ﬁerennial crops.
The livelihood of the respondent farmer has been completely changed. He has made a
significant accumulation of wealth from producing and sale of tons of unprocessed coffee,
avocado fruits and some indigenous bananas. This form of agroforestry creates year-round
employment opportunities for proactive farmers. However, subsistence farmers with small
parcels give priority entirely to the mono-cropping of cereals and other fast-maturing crops to
meet their urgent demand for food. Shortage of land, capital, and a general lack of awareness
about the sustainable benefits of the technology are reasons for lack of adoption of the
technology.
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An adopted technical drawing/specification of the classification of
tree-crop arrangement in the multistorey agroforestry system.

Author: Xu J, Mercado A, He J., Dawson | (eds.) (2013); ISBN 978-92-
9059-333-1
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Economic crisis and the prevailing inflation in the country, and global
changes in price of petroleum and other commodities such as
chemical fertilizers.
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o Szpuciudi] BASunauén[ BAO HAe: Ethiopian Birr
o Sonacandfu (cducu Ynaa): 1 USD = 53.12 Ethiopian Birr

o afcs))auszaf 2a)nauamyes))aunliin rural area wage rate
vary by type of work: coffee harvest-80 ETB/day, weeding 60

ETB/day. About 70 birr/day, on average.

naaznanauSagiig

1. Land preparation ([ avztoad aaauffjBefore and during Belg (short rain) and Meher (long rain) season.)
2. Enset and Coffee planting (] avstaad aaaudilin Belg and Meher season, respectively.)
3. Planting beans (annual crops) ([ agztaad aaaufflin Belg season)

4. Fodder and other Multipurpose trees planting (J asztaad aaauifin Meher (main rainy season).)

JatavacSalunaviafig cas 9849 (per 4Timad)

fudutigoiio
fiuty & es9tala | % esjfivtiu
azy Jaa HacSa Wnavwszda Siovlioy dJuSuay (;‘f ;?;; :: encda ?;;g: ﬁngg%gf;’;
Birr) (Ethiopian A90c99)
Birr)
S99
Land preparation Oxen plow 16.0 200.0 3200.0 100.0
Planting annual crops Oxen plow 4.0 200.0 800.0 100.0
Planting perennial crops PDs 20.0 70.0 1400.0 100.0
Planting fodder crops and trees PDs 5.0 70.0 350.0 100.0
9dunay
Spade Number 1.0 400.0 400.0 100.0
Hoe Number 1.0 600.0 600.0 100.0
Digging fork Number 1.0 500.0 500.0 100.0
Sauqlunaugn
Coffee seedling number 2500.0 10.0 25000.0 100.0
Enset seedling number 6000.0 5.0 30000.0 100.0
Tree seedling number 1500.0 2.0 3000.0 50.0
Beans seed kg 50.0 42.0 2100.0 100.0
eJu ccaz Yagoswau
NSP fertilizer kg 100.0 44.0 4400.0
Urea fertilizer kg 50.0 44.0 2200.0
FuRudigola navSadigduitia ciintutat 73'950.0
aff] BRI 0 sERunawsAETn a8 ugspuciudan 11392.13
fnaznadagyS8nga
1. Inputs ([ auzcaad eaaufijBefore the onset of short/long rain.)
2. Management ([ agstaad aaaufiiThroughout the year depending on the management types.)
3. Farm tools ([ agzcaad aaaufDuring off-season.)
JatavacSalunavdag8nga was 198490 (per 4Timad)
fududiguiio
flutiu @ eagtia?a | % 29jfuiiv
azy Jala vacSa Wwnaveszda Sovuos duduay (gti : i::; f: encd ?:::g: ﬁnggi‘ﬁgf‘lzj;
Birr) (Ethiopian A98c97)
Birr)
Sy
Enrichment/replacement planting PDs 5.0 70.0 350.0 100.0
Fertilization PDs 40.0 70.0 2800.0 100.0
Weeding PDs 40.0 70.0 2800.0 100.0
9uUznay
Hoes number 4.0 600.0 2400.0 100.0
Digging fork number 4.0 500.0 2000.0 100.0
Spade number 4.0 400.0 1600.0 100.0
Sazuqlunaugn
Coffee seedling for replacement |number 250.0 10.0 2500.0 100.0
eJu ceaz YaSoswau
NSP kg 100.0 44.0 4400.0
Urea kg 50.0 44.0 2200.0
SuGiudiguiio R25wnaudagEnsa ciintulad 21'050.0
aff] g o spvnavdoasinsnsaintulad Wussguiulans 396.27

Sswavcanaguafuzgan
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SBojenadgndiu: Awassa Meteorology center

The climate is virtually consistent except during the season of El
Nino and cyclical shortage that happens once in years.
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farmer has is not clean for drinking by the household but for cattle and
cleaning goods and clothes.
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It is difficult to guess the increment by weight of perennial
crops such as Enset. Of course, the performance is much
better in the agroforestry system with intensive
management and application of organic fertilizers. The
integration also ameliorates the microclimate of the area
and makes the situation ideal for the crops.

In the agroforestry system, a combination of livestock
manure, tree litter, and a mixed cropping system
contributes to soil fertility and soil health which improves
crop quality.

Increased with improved soil fertility and soil healthy.

Livestock access to feed during the dry spell when
communal grazing land is denuded of grass. Furthermore,
agroforestry promotes a cut-and-carry feeding system that
strengthens reliance on one's feed reserves at disposal.
This goes with the intensification of livestock production.

The practices rather improve the resilience of the crop as it
creates an ambient environment.

The integration increase product diversity.

Cattle manure is used for the production of heat and light
energy through the application of biogas technology.

Agroforestry's contribution to drinking water availability and
water quality was not measured and was beyond the scope
of respondents to comprehend and address the questions
except the merely conceptual reflection. Of course, the
technology reduces runoff and recharges the ground water
which directly contributes to the availability of surface
water for livestock.

Fertilizer supply changed more to organic than chemical
fertilizer. The foliage of tree litter and in situ decomposition
of organic matter added substantial value to the
restoration of soil fertility.

Increased management demand with gradual increase of
the integration of tree crops and the overall size of the land
is remarked by the farmer.

Land users generate reasonable income from the
integration of different perennial and annual crops as well
as livestock.

Multistorey agroforestry
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aoaushfoiiv navgDes) ffvcvudiu
&9/ nauc8guiguesyty

gowEy 2 oy The technology immensely contributed to SLM by covering
the farmland with perennial trees and crops and by
incorporating the physical structure into the practice.
GunzdivaasSuiicon
nau206y / chufinufl (nau] w2998,
i c? a B (nxl] ge)l QesBy 4 dur)y
Vfiefl), Hiue cas 8L) e ?
nav[] geejufl] Aty RAnED) 7 gody
navasvagufl gnesBy v duyy
ZguA] Bu/ 1A
vAgn 7 Bual M The groundwater table is estimated to increase as the

ground cover promotes the infiltration and vertical
movement of the intercepted rain on a gradual basis.

nauazifiusay
As some tree species such as avocados consume large
amounts of water for transpiration needs, the degree of

At 4 BN evaporation reduction of the practices is counterbalanced

by the integration of the high-consumers with low-consumer
species. Overall, agroforestry has a positive impact on
evaporation reduction.

naaughes)iu Q089 /[ Sp8p

nautdnguas)fy mowEY 7 oy

nuguR iy BD8 T

navtiufues)fu NN v @nsn

naudnc]] gesgtu BD8Y 7z QOwEY

o« o
3798V 29)Faugamau] Lo

Nutrient cycling is highly improved because different tree
oy ’ wial species may penetrate the impervious soil layer and bring
the nutrient to the surface via tree litter, fix atmospheric
nitrogen, and add to the soil.
O Qa o O
svgany Vo / ggogmau C

Q&) 7| pén Highly increase, though not measured for this particular
farm.
fusD
The cause of soil acidity can be diverse including the soil
wi=g ’ PR parent materials. However, agroforestry has positive
acidity-reducing factors by improving soil fertility and soil
health.
naudngbas)fio 008 7| s
vovBozway / gJifigBmNay C o089 v &psy
aa9ugangae293dn
208 7 (ED8g Highly increased because of the combination of
trees/shrubs with food crops and fodder crops.
SasiivnmH 08D 7 gowgy
aa9URINYIL28I50 gy 4 ExnEEn]
sty fiuvulmen (Hnaf, 2] -
Q 0 [RA[VE=4
nzcfisy, s uinssw) BN
aougaNgaY aa)nRVREE] &9
SER0E30 JomIHEnD) w3 oy 70 ooss
nauaovguIngdn / wewan
08y 7 Bp8n Agroforestry hosts the predators and prey and creates
balanced food chains that reduce the degrees of pest
development.
Funziiv 299 wedkaf At 4 fata}
nuazflusaunanusy wag saudn
[}
tSaueng «&D2n 7 gody It is a climate-smart agriculture by its virtue that increase
carbon sequestration as a regenerative agriculture.
029USVES) 29)3U (B08Y [ gody
naud§ucdy sanan [ Tguay shucs 8L 4 duyy
GunzhvusnIznauin
DuA (uAD By, vy) 081 v «&D8D
Jupl gnzged] vazgug (Raudy §
Qs ;! ; oo
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Juaziio magufl / VA By
8D 7 — Even if the impact of agroforestry plays a positive reduction
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role in pollution, the overall impact is compromised by the
total farmland covered by a combination of tree crops.
aoausangauan [] unaingaag/

s o @ _ wo o
nwfigne) (ootiy, By, fuaaw) Qoesgy 2 Doy Agroforestry has a filtering capacity of polluted air with dust

and adverse temperature such as during dry and hot days.
U Bfoc8anznau

RAnEN] 4 elalad=E]
Intercepted by leaves of trees and shrubs.
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0 By 0 BuBunziiv g Rawgy
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02y 7 gowgy It highly contributes to carbon absorption and storage

above and below the ground.
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[*) ‘2!] o
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SonaFoues)f3utEnautucenduhntiiSusagcSa Sigolaiiy ScafzauaniuBoncintutat, HinduinEsSy
ciintuta naunzgngné waz gUznay?

nRzdnga / naufinas) 0-10%

1-10% [ 11-50%
[ 11-50% 51-90%

> 50% 91-100%

Aqvuoviiac8ay waz / fivScounowcSa
About 30% of resident farmers have adopted the technology. The prevailing farming system necessitate change in the approach, and outshined
farmers motivated the others to follow suit.

wiSnaviiacdgciintutad cdatludicBafiuciavienay

ijjuudnij? Raising coffee prices motivated farmers to refocus on the crop which
[l wulv years back discouraged to shift of the coffee farm to eucalyptus
ULy plantation.

w8dJuccdgchautemiigua?
naudfucdjfudbsanan / sAvs)

[l ozmaninaudfucd)
Jusygau (Fogl, (ig)aannaucdBuofscs))an)

fnszgu cas SosJuil Bu

aoawcBuce): SinFeusyuwsg 29)ifualERna 2099y / Sy / nowFy: inFrusyuwa) 29)fuatEnty
e Increase production per unit of land and improve livelihoods of Stinavccitecuaa
family farmers. e Demand intensive management, and there is shortage of labor.
e Reduce land/soil degradation because of permanent soil cover. Identify and established trees and crops that requires minimum
e Ensure sustainable production, reduce risks and improve the labor for planting, maintenance & propagation.
biodiversity. Also, increase the family farmers income and their e Incompatible tree species to the essence of proper integration in
status in the society. It enables them to feel as valuable elite in Agroforestry. Select and adopt trees and crops with desirable
the community. characteristics to be integrated in the technology and responsive

to management practices.

e Inconsistent product prices for the farm products such as coffee
beans and avocado fruits on the local market. Link farmers to free
and fair market which is consistent and sustainable.

aoaucSuue): GinFsusyuus) 29)fdausyuce)
e Agroforestry improves total production earned from a farmland
and improve the wellbeing of the adopted farmers. Implies, it has
substantial economic benefits.

e |t reduces soil erosion and land degradation. Also has immense AN99Y / BTy / n09UFF): iaFeusYULDY 233#}_‘]3”54{;”
. . . . . 9 9
ecological benefits and improves the microclimate of the tsgsfﬁnquuﬁ‘tauua?n
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surrounding.
e |t reduces risks of crop failure owing to climate variability. Also,
boost the biodiversity of trees, crops, and habitat diversity that

host various living creature in the biosphere as well pedosphere.

This is related to carbon sequestration, emission reduction,
proper ecosystem function, and overall ecological contribution.

Failure to select tree species with desirable characteristics
Trees/shrubs with the following desirable characteristics need to
be considered:

- Deep root system to draw water & nutrients.

- Easy to propagate, & high biomass producers, palatable, provide
more green manure, & high survival percentage.

- Adaptable to close spacing like in hedgerows.
- Good sprouting & positive response to pruning.
- High coppicing and pollarding capacity.

e Highly dense in some areas and slightly sparse in some part of the
farm. Try to maintain the spacing and distribution of suitable
species composition.

e Trees and shrubs less used as livestock feed except during the
shortage period Promote feeding the diverse fodder trees to the
livestock to ensure their access and benefited from trees/shrubs
as well than rely only on grass family.
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e Soil protection and rehabilitation for food security (ProSo(i)l)
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