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Cassava (Manihot esculenta) is an important staple crop for over half a billion people in Africa yet current yield s SRS () Sy partners AT
at farmers’ field is only 20% of the potential yield. The African Cassava Agronomy Initiative (ACAI) project is domain or cluster
Initiated to mitigate the yield gap through developing site-specific recommendations based on a demand-driven rm——
approach. The project responds to specific agronomy-related needs of partners already engaged in cassava - ! Precptatonsewonaiy cotent Calculate weights o locations of Clustering
dissemination and value chain activities in Nigeria and Tanzania. ACAIl is developing site-specific > Wi i b variables : ’quq foreach fse case EAS e target e
recommendation, where processing geospatial information related to climate, soil and remote sensing data is | Micnirared MRy - ’ e o o o
crucial. We are using spatial multivariate analysis to delineate our partners’ operational area into homogeneous : ':“d“d I - )
clusters to ensure the representativeness of trial sites and optimize the number of trial sites for maximum ey s R prrT—
operational efficiency. R ) ’ e a“::sdb?hies\d'c::;i;s GIS Multivariate clustering process
‘ [Fe——— : ':'E:"M“ e
e ! S o st e Figure 5

Introduction

Cassava (Manihot esculenta) is a perennial woody shrub with an edible root which grows in tropical and g
subtropical areas of the world. Cassava is the third largest source of food carbohydrates in the tropics, after |
rice and maize (Fauquet and Fargette, 1990) and a major staple food providing a basic diet for over half a
billion people (Burns et al. 2010). Despite the increasing importance, its current productivity is about 10 t/ha
compared to attainable yield of about 40 t/ha. To reduce the yield gap, several studies have highlighted the

need for site specific agronomic practices (input, management etc). The ACAI project strives to bridge this yield ‘ ;
gap through developing recommendations of best agronomic practices based on the geo-spatial and
environmental factors of target areas. Geospatial spatial multivariate clustering is commonly used approach to _
delineate homogenous zones within study area for optimal identification of agronomic trials. The technique, for
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Instance, was used to study environmental drivers for delineating wine growing zones in Italy (Costantini et al. , o on Agents 5 ieaa QP Penion Agerts

2016), to identify coffee growing zones with high potential in Colombia (Garcia et al. , 2014) and to delineate § o= S, | Envirnmental lusters | & S Environmental clusters|  exension seeo Ercronmantijsiysies
sustainable recommendation domains for scaling maize technologies in Tanzania (Muthoni et al. , 2017). Within [ e PRI N —i—H— : o —N—— -

ACAI project, spatial analyses using 24 environmental layers are used to ensure representative and unbiased Figire6"" Lake zone, Tanzania Figure 7| Southern zone, Lindi, Tanzania Figure8 " Southern zone, Pwani, Tanzama
of trial site selection and maximize operation efficiency. -
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I Study area:
‘ Generally, the study area lie within high cassava suitability and production
~ zones of Nigeria and Tanzania (Fig.1). Specific study areas were defined for
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Six use cases within the operational area of the primary development partner : oot mo )7 "”
(Fig. 2 &3). In these areas, each development partner has an established E;‘"’:’ﬁ'l‘%“j‘: ) — — b
. v network of extension agents (EAs) for easier monitoring agronomic o oy N e [ 2 [ 5 & o i e &
[T Tanzania ACAI operation area T i _W A . - 3 - 6 I:' 9 |:| 12 3 - N
Cassava suitability class -~ '8 f} experlments- - — p p : p
gmw ‘ .4 _ﬁ‘/ Figure9  Use Case: Fertilizer blending/recommendation, Nigeria Figure 10 Use Case: Cassava intercropping, Nigeria
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Environmental covariate data
The spatial analysis was made using twenty four GIS layers downloaded from I N E——
Worldclim database (Hijmans, 2005), ISRIC 2016 and AfSIS, 2016. The data n‘ ™ *
Include annual mean rainfall, seasonality, and variation in rainfall and
temperature, Organic C, Total N, CEC, exchangeable acidity, NDVI, EVI, GPP, L4 el ET

l jcation

GIS provides GPS coordinates for candidate trial location

NPP (Fig.4). All these layers were resampled to 250 m spatial resolution and

projected to “Lambert Azimuthal Equal Area projection” using ArcGIS project Lol b e e

tool. 1
_ ' il | | | | . . . . Buffc_eraroynd R - - .
o Spatial multivariate clustering analysis and site selection process ( E A0 e S within JULelilas s e Blone by e Loy S
T The iterative self-organizing data analysis technique (ISODATA) as h s\ | ‘ s

¢ 2y Gl Implemented in ArcGIS 10.5 was used to cluster the bioclimatic variables, soill : ey
5 " fertility layers and vegetation indices into environmental strata following the ' EA identify farmer < 500m from the 1° point
method of Metzger et al. (2012). The “Iso-Cluster” tool uses a modified iterative 1 . e
optimization clustering procedure, also known as the migrating means ‘ i’

| technique. The algorithm separates all cells into the user-specified number of . . If no farmer exists, the point is dropped
SN . distinct unimodal groups in the multidimensional space of the input bands. ‘ -
Figure 3 After the clustering analysis, a two-step GlS-assisted approach was followed , "1
whereby first, a set of extension agents are selected semi-randomly and o 0 1( . : e
| f | l I And the next are iterated until the condition is met
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secondly, random locations for trials are identified within a practical range

(radius of 5 km) around these EAs, restricting these locations to areas that are
cropped. Figure 11’ Candidate trial location within environmental cluster

Figure 12 Trial location selection process within environmental cluster

Results and Discussion Conclusion

Clustering analysis Tanzania Most often trials sites for agronomic experiment are chosen based on convenience and ease of access.
Six clusters that has operational significance were identified in the Lake zone of Tanzania (Fig.6). This covered Multivariate cluster analysis provide unbiased guides for site selection for technological innovations testing to
a total area of about 8.4 million ha where environmental cluster 2 was the most predominant cluster. Cluster 3 optimally represent the target set of development environments. This approach ensures representativeness and
and 4 occurred at the eastern and western part of lake Victoria respectively while cluster 1 to 3 occurred at the maximizes unbiasedness while at the same time maximizing operational efficiency.

southern part of the Lake Iin the regions of Geita, Shinyanga and Mwanza. Fig.7 presents the result of
clustering analysis where the three main development partners, MEDA,FCI and CAVAIl are operating. Within

the partner operational area in this region, six clusters were identified within the cropland extent covering a total Refe rences

area of about 2.6 million ha. Five environmental clusters were delineated in Pwani region where CAVAII and Africa Soil Information Service (AfSIS). (2016). AfSIS MODIS Collection: Land Surface Temperature, version 6 Release.
MEDA have a well established network of Extension Agents (EAs). Total area covered in this region was about Palisades, NY: Center for International Earth Science Information Network (CIESIN), Columbia University.
1.1 million ha. ftp://africagrids.net/1000m/MYD11A2/Version006/. Accessed 20 April 2016.
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!oarks and_ other non-cropland land use. Figure 10 shows the result of F|USterlng anaIySIS for Cas‘_g'?va Hijmans, R.J., S.E. Cameron, J.L. Parra, P.G. Jones and A. Jarvis, 2005. Very high resolution interpolated climate surfaces for
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11 and 12. Trial locations around 5km from an EA base location, prioritization of EA location based on Muthoni, FK., Zhe G., Mateete B., Sseguyac, H. Kizitod, F., Baijukyae, F., & Hoeschle-Zeledon, 1., (2017). Sustainable

recommendation domains for scaling agricultural technologies in Tanzania. Land Use Policy66. 34-48

relative importance (http://dx.doi.org/10.1016/.landusepol.2017.04.028)
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