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Conservation agriculture for maize-legume systems with velvet bean as a dense

cover crop (t@auen)
Kilimo hifadhi

A1ague FDAUN

Conservation agriculture for maize-legume systems with velvet bean (Mucuna e
pruriens) as a dense cover crop is being promoted in western Kenya to address the
challenges of land degradation, low crop yields, low incomes, high production costs
and climate change.

Agriculture in western Kenya suffers from low Iproductivity due to the degraded landscape. The Y
soils are predominantly acidic and low in fertility, with the yields of food staples, such as
maize and common bean averaging 1 ton/ ha and 5 tons/ ha, respectively. Consequently, the
smallholder farmers have encroached into the adjacent Kakamega and Nandi forests in their
quest for supplementary agro-ecosystem services and farm incomes. Degradation of the agro-
resource base is underpinned by unsustainable practices carried out under conventional
farming; for example, continuous cultivation with low nutrient inputs, mono-cropping, removal
of crop residues and full tillage. Some of these practices enhance climate change by
intensifxing the emissions of greenhouse gases, such as carbon dioxide (CO2) into the
atmosphere. Therefore, widespread adoption of conservation agriculture (CA) technology is A
being promoted to reduce the adverse impacts of conventional farming and enhance

sustainable land management, environmental protection, and climate change mitigation and ’ o
adaptation in 10 micro-catchments located within a 5-km radius from the edge of Kakamega aaudl: Kakamega-Nandi forest landscape,
and Nandi forests. The CA technology is characterized by the principles of minimum Western region, lauen

mechanical soil disturbance, maintenance of at least 30 percent permanent organic soil
cover, diversified cropping through intercropping and crop rotations, and weed control. These
principles have been adapted to the local conditions and needs.

The establishment of CA technology begins with land preparation. That is, the existing weeds sundamnendeanfuasaaruiifignida
and previous crop residues in the field are either slashed, or controlled through the e 34.83124,0.28684

application of appropriate herbicides. All the residues are retained on soil surface as opposed 34.76718, 0.294

to burning, or removal in the conventional system. Land preparation is followed by planting, 34.761, 0.29941

where the jab planter is used for precise placement of seeds and fertilizers in un-ploughed 34.84792, 0.47542

field, or within the established planting hills and rip lines to minimize soil tillage. This 34.97712, 0.05276

contrasts with conventional farming practice where a plough, or a hand hoe is used to till the 34.85608, 0.1509

entire field and establish the planting holes for placing seeds and fertilizers. A combination of 35.01455, 0.20834

cereal (maize - Zea mays L.) and legumes (common bean - Phaseolus vulgaris L., soybean - 34.88496, 0.14398

Glycine max, velvet bean - Mucuna pruriens and cowpea - Vigna unguiculata) are either 34.94756, 0.11799

intercropped, or rotated in the field each season to optimize the use of the available soil 35.01247, 0.39162

resources, including water, nutrients, and micro-organisms. The main cereal-legume

association involves the establishment of Mucuna pruriens under maize as a dense cover AMawaunsaaonaulad: % o1 9afianisaizas
crop. In this cropping system, Mucuna pruriens seeds are sown within a spacingof 1 mx 0.5m  ja’ & 9050 a o0 &0 e naisn

where they grow and spread to completely cover the soil surface. As the cover crop grows, the

leaves fall and decompose on the ground, enriching the soil’s nutrients, organic matter and

sruunsiasieimaTulad: 10-100 uve

fertility. The maize - Mucuna pruriens mix is rotated with either sole common bean, soybean In a permanently protected area?: 117«
and cowpea crop, or an intercrop of maize with any of the legumes. Weeding is carried out

using either selective herbicides, or weed scrapers. When designing the intercropping and Sufllunrsedunis: 2019

rotation plans, crop families (N-fixing vs. non-fixing), root depths (shallow vs. deep roots), and :

susceptibility to diseases, pests and weeds are all considered. dsstanaasnisuusia

Generally, CA technologies have multiple benefits for farmers and the environment. In the daamsiGuaacflénawas
context of the Kakamega-Nandi forest landscape, the CA plots with Mucuna pruriens as a Wudgrunfisuasseuuiuua sl unvinduag (>
dense cover crop have shown improved soil organic matter, soil structure and nutrient status. 50 1)

It is expected that this will reduce the use of fertilizers over time. Most farmers have also U9 VA aadrEan1 S da

reported that reduced tillage and direct placement of inputs (seeds and fertilizers) save them

time, money, fuel, labour and inputs. Aside from saving resources, reduced tillage will n1slasanisudasanaiauan
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ultimately enhance soil living organisms and mitigate atmospheric CO2 emissions through the
decrease in fuel consumption and soil disturbance. Moreover, farmers have observed that the
maize established with Mucuna pruriens as a cover crop remains green and healthy for long
during mid-season dry spells compared to those under mono-culture, or light mulch. This
implies that the CA technology also increases water infiltration and soil water content; thus,
acting as insurance against drought. The increase in water infiltration and soil moisture
occurs because the dense Mucuna pruriens cover crop not only regulates the soil surface
temperatures and evaporation, but also reduces surface runoff and exposure to wind erosion.
In addition, farmers have witnessed the suppression of weeds, such as Striga hermonthica
(witchweed) in plots under dense cover crop and diversified cropping. Besides, diversified
cropping through rotations has reduced the incidences of insect pests and diseases, as well as
the risk of crop failure during extreme weather conditions and pest infestations. Specifically,
farmers have noticed that the CA plots under maize - Mucuna pruriens intercrop are less
affected by the fall armyworm (Spodoptera frugiperda) compared to those under mono-culture.
They have also noted that, in seasons of excessive rainfall, the maize intercropped with the
common bean is usually harvested even when the common bean fails. Most importantly,
these CA benefits have boosted maize yields by over 50 percent, meaning more food and
income, and fewer forest encroachments.

Proper adoption of the CA technology by land users within the Kakamega-Nandi forest
landscape is being hampered bY several factors. Firstly, crop residues are inadequate due to
competing uses, such as animal feed and fuel. At times, livestock is even allowed to graze on
the stubble field, contravening the CA principles. Besides, some farmers have not fully
embraced crop diversification and still grow maize throughout the seasons without rotation
with other drought-tolerant cereals, such as sorghum and millet. Conventional ploughing is
also quite entrenched. Further, some farmers still do not prefer Mucuna pruriens as a cover
crop because of insufficient knowledge on the utilization of its inedible gields. Lastly, some
farmers are finding it hard to access CA inputs and tools, such as the jab planters, weed
scrapers, herbicides and seeds of Mucuna pruriens owing to either high prices, or shortages.
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Maize intercropped with Mucuna pruriens as a dense cover crop A field under total soil cover with Mucuna pruriens in western
in western Kenya. Maize and Mucuna pruriens are intercropped, Kenya. This allows the soil to be re-nourished before planting the
but after the harvesting of maize, Mucuna pruriens is left to next crop. (George Ayaga)

cover and improve the soil conditions. (George Ayaga)
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N§u SLM

o MsUSUUgIAU / Haaquayu

o nssunudulidaniige

° N153ANITANAANANUFAIUDIR UILLHTUNEIU

nsl4iau
Land use mixed within the same land unit: 1% - Agro-pastoralism (incl.
integrated crop-livestock)

Audhignilas
/=

o n1sUgniwdananangliiian: cereals - maize, legumes and
pulses - beans, legumes and pulses - peas, legumes and
pulses - soya. Cropping system: Maize/sorghum/millet
intercropped with legume

Fruruaangwizlgneatl 2
Is intercropping practiced? T«
Is crop rotation practiced? T4

vinejdnodn g
- g o daudraull/ ludnisusasuveiduias (Cut-and-carry / zero
Yo grazing)

° ﬂouaﬁnﬁvﬂaﬁmimﬁﬁnwsuhuja (Improved pastures)
Animal type: cattle - dairy and beef (e.g. zebu)

Is integrated crop-livestock management practiced? 14
NanAuiardnns: manure as fertilizer/ energy production,
meat, milk, skins/ hides, transport/ draught

n1sldnfn

21 Aty
Ursusinfunsalszniu
A9 AUTENN ul,mmﬁu'gmmu

faguasniaidauTvsy
d

nsfansauaasiulandi - we (Loss of topsoil): msqmtﬁaﬁufgu

4
49 - o o Hs_ A
UUKRINITNONIAUNNIN L

nsiansauuasiulanean - Et (Loss of topsoil): msacgﬁﬂﬁwfu
i

nadaunsuaasdiunitofruad - Cn (Fertility decline): @31u
anuanysaliazilBuraudundaTagludugniit Tanadlu (luldda
ANFNUNNISANNTAU)

nsidanTsugasdun1ef1unIaAIN - Pc (Compaction): n1sédn
LU

madaumsuaasduniedinu@rnn - Bl (Loss of soil life): hREGHT!
WaFedEInTudu

nsdanmsuaasia - Ha (Aridification): nN1stARAITN LA LAY

U1n9n19 SLM

N

unsnsiansila - Al: fa/Founaquéiy, A2: dundatngludu/
augauanysailudyu, A3: n1s3nuutindu (A 3.2: Reduced
tillage (> 30% soil cover)), A6: Residue management (A 6.4:
retained)

puudauniaineiia

dayadnunzaruvaila

The first technical drawing shows a typical farm under CA with various
principles:

A - Clearance of weeds and previous crop residues through slashing in
preparation for planting in season 1 (long rains). The residues are
retained on the plot.

B - In a plot under total soil cover with Mucuna pruriens, maize seed
and fertilizer are placed at the precise planting hills, denoted by the
white circles along the red line, using a jab planter to minimize soil
tillage.

C - Maize crop establishes under the dense cover of Mucuna pruriens.
D - Weeding of the maize crop is done using a weed scraper.

E & F-In season 2 (short rains), after harvesting maize in the previous
maize - Mucuna cropping system and cutting down the residues,
either a row intercropping system with alternate rows of maize and
soybean (E), or maize and common bean (F) under maize straw mulch
is established.

G & H - Alternatively, in season 2 (short rains), either sole common
bean (cowpea, or soybean) production under maize straw mulch (G), or
total soil cover with Mucuna pruriens (H) is established in the plot.
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The second technical drawing is an illustration of a four season (2-

Harvest,

. . cut down
year) rotation of maize, legumes and cover crop vl
Season 1 (long rains) 1 . Season 2 (short rains)
[P . | Intercrop: Maize + common bean (cowpea, or
Maize + Mucuna e -/’ soybean)
o OR
o) 4T Sole crop: Common bean, cowpea, soybean,
residues L or Mucuna
Season 4 (short rains) | I arvs,
Intercrop: Maize + common bean (cowpea, or Q\ I il
soybean) 4

OR
Sole crop: Common bean, cowpea, soybean,
or Mucuna 4 e Maize + Mucuna

Season 3 (long rains)

Author: Kennedy Were, Sam Koile & George Ayaga

n153asaiazn151i1395nu: Aanssu dadanazenTddna

AreduUduuLasA T thiufdEnyiqaitinasiasldsne

o AldinagnAIuu safuiildivaTulad (MisauasaulalasNud: 1. Prevailing market prices of the inputs, equipment and labour.
1 hasuilasdnain 1 lana1s = 2.47 acres)

o analudilé@rurnuanldae KES

o dasuanidsu (liifiunasanianis) da 1 anaaarsanig = 107.08
KES

o @ardruaialunisinousssnusatuda 300

Aanssuitanisnde .
1. Purchase of CA tools - jab planter, knapsack sprayer, protection gear, slasher, weed scraper, and gunny bag) (4395z8=12a1/@37u8: Initial stage)

floduuara Mdsauasn1sinde (per 1 ha)

Lo . Al [%uasanldane
thduida Vareld Buu ::}f;?;::) Hovunsiathdn | Aratiinedu
din (KES) | Touflddau
Aunsal
Jab planter Piece 2.0 1500.0 3000.0 100.0
Knapsack sprayer Piece 2.0 2500.0 5000.0 100.0
Protection gear Piece 2.0 1000.0 2000.0 100.0
Weed scraper Piece 2.0 500.0 1000.0 100.0
Slasher Piece 2.0 500.0 1000.0 100.0
Gunny bag Piece 50.0 50.0 2500.0 100.0
Al eanuauasnisSasovaTula 14'500.0
Total costs for establishment of the Technology in USD 135.41

Aanssudmiunisiiigednun

. Land preparation - Slashing (12952823 a1/A2uE: Initial stage)

. Preparing the planting hills and rip lines (#295z8513a1/@21ud: Initial stage)

. Planting - placing seeds and fertilizer using jab planter (¥295¢t1z19a1/@21u: Initial stage)
. Herbicide application (Hr95erzia1/Aa1ud: Initial and growing stages)

. Pesticide application (m’wswanm/mwﬁ: Growing stage)

. Fertilizer application (top-dressing) (%205¢8isla1/A2uA: Growing stage)

. Harvesting, drying and shelling (@295v8e13a1/A21UE: Final stage)

Nouh wWN-=

tladanazarlddnuasnisiigesnmn (per 1 ha)

ST A lddn | %uaselddne
fdeidin i 1B Zﬂ:::;: Sa) Hovunsiatods | Ardatiinadu
din (KES) | Touflddau
Us99U
Land preparation - slashing and herbicide application Man day 4.0 300.0 1200.0 100.0
]Z?t?ltiizr;gr-preparingthe planting hills and placing seeds and Man day 38.0 300.0 11400.0 100.0
Top-dressing and pesticide application Man day 8.0 300.0 2400.0 100.0
Harvesting, shelling and drying Man day 30.0 300.0 9000.0 100.0
Yansuile
Maize seed Kg 20.0 250.0 5000.0 100.0
Legume seed Kg 8.0 250.0 2000.0 100.0
1;quasmsvi‘m/ﬂuﬂon‘ma%mtﬁu‘imaaa’oﬂﬁn (lulalassl)
Planting fertilizer Kg 125.0 60.0 7500.0 100.0
Top-dressing fertilizer Kg 125.0 50.0 6250.0 100.0
Pesticide Litre 2.0 1250.0 2500.0 100.0
Herbicide Litre 5.0 875.0 4375.0 100.0
Auq
Transport |km | 5.0 | 1500.0 7500.0 100.0
A ldseanuauasninigedminanwmaulad 59'125.0
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|Tota/ costs for maintenance of the Technology in USD

| 55216 | |
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Conservation agriculture for
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mean annual temperature varies from 18 to 29° C

AMUFY
0-100 weas
101-500 wums
501-1,000 w5

1,001-1,500 e

1,501-2,000 was
2,001-2,500 wuens
2,501-3,000 wuas
3,001-4,000 was
> 4,000 wues

lagu (> 20 %3, mn'hﬁuﬂ‘:)
RATU/LUN (Bunsa)

drunand (Ausiu nerawdls)

avldaa/niin (Funiian)

aaun i (@elailsifunasinie)
Wudiansquig
Wiudrdansdudlug $1udu
siaglasunisiintia) B
Wiudn M ian1sinua s1intu
(Nsalsenu)
U useTanitlule
Water quality refers to: both
ground and surface water

sefuaasmutode a3y

walulafignusegndldlu
UL audulan (convex
situations)
UILIULLBIUUTSIU (concave
situations)

ludaadiag

asduniaing ludu

79 (>3%)
Urunang (1-3%)
61 (<1%)

anuduaaninflutiguvia
a2

o
Tai e

arsiiindavinu
Qe
TaiTas

seduaacnsifieiacinsna

ey sudildusonne
T nsldidanndad
W nsldin3asdnsniainIacaud
wasiwadu
S8l
280N
VNG ag
nego 6N
e Hied
Jananau
fqeany
nssuanE ufidu avaun1sliau
55 wiindolawuuile (luldda
U3tn suillen)
Wunuugugundanyiinu e fugu sy (9ndn seiday)
nau L.}
srayama lild3udngasau SNEUAAA
A5a9 -
s1auAma teSudnsasaunsas a"ﬁ"}‘"lw:‘ﬂl .
’ wingelauuudla (luldda
szillew)
WEAugN AU (gnda seiday)
Tl
INUUAAA
maize-legume systems with velvet bean ... 5/9



idirfan1su3nisuasTaseadrofugu

FUNN
N1SFENUN

ERRIE P LY RN R I}
N15310974 (11U Aauannsu)
aae

WAIIU

AUULLAZNITUUFI
ﬁﬂﬁuuazmszjmﬁma
UIN161UNITIIU

U
U
U
U
U

SN S S S

U
AU
I

au Y

D D D DN D D DN DN D

WNandIenu

WANTENUNITULATUGA AT IAU

ASNAONENS

AUN VWA AN

a a &0y X g <
NSHANNAN (BLaedUaan )

<o o

< &
AUNTWR AT TR 9o

AsFgssianuANKa TUN1 AR

AMURAINRA LU INAA T U

ANSTIANISTAG U

A TgIauastladaniswannienis
N6

sreleannunsu

AURAINAAIBUaIARINER S8l

N9

HanseNusUuFvANLas JUIUEITU
Wocat SLM Technologies

aAnaY

BIaGH
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anag
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anag
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BlaGh

BIaGH

drurunau SLM: 24 bags/ ha

nagan SLM: 43 bags/ ha

This can be attributed to the multiple benefits of the CA

technology, such as improved soil organic matter content
and nutrient status. Note: A standard bag weighs 90 kgs.

The multiple benefits of the CA technology, such as
improved soil conditions and alleviation of pests and
diseases, not only increased crop production (yields), but
also the quality of the crops.

Increased crop production also means increased fodder
production because the crop residues are partly used as
animal feed

Increased crop quality also implies increased fodder quality
because the crop residues are partly used as animal feed

Specifically,

- the maize established with Mucuna pruriens as a cover
crop have remained green and healthy for long during mid-
season dry spells. The CA technology increases water
infiltration and soil moisture because the dense cover crop
not only regulates the soil surface temperatures and
evaporation, but also reduces surface runoff

- the CA plots under maize - Mucuna pruriens inter-crop
have been less affected by the fall armyworm (Spodoptera
frugiperda).

- in seasons of excessive rainfall, the maize intercropped
with the common bean has been harvested even when the
common bean fails.

Farmers not only grow maize, but also mix or rotate it with
common bean, soybean and cowpea

Operations such as precise and direct placement of inputs
and minimum tillage have simplified land management

Expenses on inputs, such as herbicides and fertilizers
increased marginally, because the conventional farming
practice had been characterized by low inputs; however,
with improved soil organic matter, soil structure and
nutrient status, as well as reduced incidences of pest,
diseases and weeds, it is expected that the use of these
inputs will diminish over time

Increased crop production means, more surplus and
incomes

Diversified cropping enables the farmers to get income from
maize, common bean, soybean and cowpea production

Reduced tillage has subsequently decreased the farmers'
workload because they no longer have to plough the entire
field

Conservation agriculture for maize-legume systems with velvet bean ... 6/9
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Increased crop production means more food and less hungry
periods. The legumes also provide a good source of protein
to the farmers' households

The common interest groups have been greatly involved in
the selection of the CA technologies. The strengthening of
the community institutions has been done for sustainability
and to allow sensitization of the technology to the wider
population in the landscape. Some of thaccess by the
communities. e promotion approaches have been on-farm
demonstrations and training of trainers (ToTs), which have
involved and empowered different farmer groups within the
communities. Seed producers have also been trained to
multiply seeds of specific crops, such as Mucuna pruriens
for ease of access

On-farm demonstrations of the CA technology and the
training of trainers (ToTs) have empowered different
stakeholders within the communities with sufficient SLM/
land degradation knowledge

The dense Mucuna pruriens cover crop reduces surface
runoff

There has been increase in water infiltration and soil water
content because the dense Mucuna pruriens cover crop not
only regulates the soil surface temperatures and
evaporation, but also reduces surface runoff. This recharges
the aquifer

The dense Mucuna pruriens cover crop regulates both the
soil surface temperatures and evaporation

The increase in soil water content occurs because the
dense Mucuna pruriens cover crop not only regulates the
soil surface temperatures and evaporation, but also
reduces surface runoff

The dense Mucuna pruriens completely covers the soil
surface, and is left on the ground even after the harvesting
of maize

The dense Mucuna pruriens cover crop reduces surface
runoff and exposure to wind erosion

Accumulation of soil organic carbon has occurred because
the dense cover crop has a higher net primary productivity
and sheds more leaves on the ground, resulting in more
inputs of detritus to the soil. Similarly, retention of the large
amount of crop residues especially those obtained from the
leguminous crops has increased the inputs of carbon and
nitrogen to the soil.

The cover crop, minimum tillage and crop residues have
protected the soil from the impact of raindrops, improved
the surface soil structure and aggregate stability by
increasing the organic matter content in the soil and
stimulated soil biological activity, making the soil resistant
to crusting

Reduced tillage or zero tillage has minimized farm land
activities, e.g, ploughing which often result in compaction of
soil. Incorporation of deep rooted crops with shallow rooted
crops has also helped to break the various soil layers, thus
hindering compaction. In addition, accumulation of soil
organic carbon has improved soil biological activities that

Wocat SLM Technologies Conservation agriculture for maize-legume systems with velvet bean ... 7/9



help to reduce soil compaction, through continuous

burrowing.
ANSUUULTEULALNITENUDIT6)
bRV
aams 7 i As the dense cover crop grows, the leaves fall and
decompose on the ground, enriching the soils with nitrogen
and organic matter
funzatagludu/dinindudu C
anas I i As the dense cover crop grows, the leaves fall and
decompose on the ground, with organic matter additions.
wraginw/miladudu C
ame ZI i The dense cover crop has higher net primary productivity/
above-ground biomass C, which is left when the maize crop
is harvested.
AINNNANNAAENIITINTWUDIN Y
anav 2 iy Farmers grow a mix of crops under the diverse cropping
principle, which has increased plant diversity
Rawugeinodufignadnun
s 7 anms Farmers have witnessed the suppression of weeds, such as

Striga hermonthica (witchweed) in plots under dense cover
crop and diversified cropping.
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Diversified cropping through rotations has reduced the
incidences of insect pests and diseases through disruption
anag 200 i of pest and disease cycles. Specifically, farmers have
noticed that the CA plots under maize - Mucuna pruriens
intercrop are less affected by the fall armyworm
(Spodoptera frugiperda)
WANTENUINNA LAY

The maize established with Mucuna pruriens as a cover
crop has remained green and healthy for long during mid-
season dry spells. This implies that the CA technology also
increases water infiltration and soil water content; thus,
acting as insurance against drought.
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Reduced tillage mitigates atmospheric carbon dioxide

i I anag emissions through the decrease in fossil fuel consumption
and soil disturbance. Crop residues are also retained in the
field and not burnt; hence, reducing emission of carbon.
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For example, it is expected that the associated improvement in soil organic matter, soil structure and nutrient status will reduce the use of
fertilizers in the long term.
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Maize established with Mucuna pruriens as a dense cover crop is
not adversely affected by the fall army worm (Spodoptera
frugiperda)

Reduced tillage saves time, money and energy, while the direct
placement of inputs (seeds and fertilizers) minimizes wastage. The
saved resources can be used to engage in other income-generating
activities

Maize established with Mucuna pruriens as a dense cover crop
remains green and healthy for long during mid-season dry spells
Weeds, such as Striga hermonthica (witchweed) are suppressed in
plots under dense cover crop and diversified cropping (rotations
and inter-crops)

In seasons of excessive rainfall, the maize intercropped with the
common bean is usually harvested even when the common bean
fails

The CA technology has boosted maize yields, meaning more food
and income, and reduced cost of feeding the family

o o: vieuadaassusumiaivensaudug

The CA plots with Mucuna pruriens as a dense cover crop have
improved soil organic matter, soil structure and nutrient status
Reduced tillage has enhanced soil living organisms, such as
earthworms and decreased fuel consumption and soil disturbance;
hence, mitigating atmospheric carbon dioxide emissions and
storing carbon in soils

The CA technology has increased water infiltration and soil water
content (moisture); thus, acting as insurance against drought
Diversified cropping through rotations has reduced the incidences
of insect pests and diseases, as well as the risk of crop failure
during extreme weather conditions and pest infestations

wdiawdaldwarudee: yuuasaclédduuilutiguildadnols
e The Mucuna pruriens used as a dense cover crop intertwines on

maize crop, which might increase manual labour Promote other
erect cover crops like the lablab bean (Dolichos lablab),
Desmodium and Canavalia that will have less effect on the cereal
crop established

The yields of Mucuna pruriens used as a dense cover crop are not
edible - Extension agents and Trainer of Trainees (ToTs) to equip
farmers with knowledge on the options available for utilizing
Mucuna pruriens yields other than being a cover crop

- Promote other erect cover crops like the lablab bean (Dolichos
lablab), Desmodium and Canavalia

Residue retention reduces the availability of fodder and fuel
materials Adopt an agro-forestry system with tree species that can
provide alternative source of fodder and fuel

The critical CA inputs and implements, such as the jab planters,
weed scrapers, herbicides and Mucuna seeds are hard to access -
Incentivize and train the local fabricators to fabricate affordable
CA tools

- Subsidize CA inputs, such as fertilizer and herbicides

- Facilitate access to credit

- Train more seed producers to multiply the seeds of Mucuna
pruriens
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e Agro-ecosystem contamination through use of herbicides and

inorganic fertilizers Use the right doses of herbicides and
fertilizers
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