Supplementary to “Integrated participatory approach reveals perceived local availability of
wild edible plants in northwestern Kenya” published in the Journal of Human Ecology and
accessible via https://doi.orq/10.1007/s10745-022-00370-0.

Authors:

Wyclife Agumba Oluoch»**2, Cory W. Whitney>?2, Céline Termote®2, Christian Borgemeister'2,
and Christine B. Schmitt42

Affiliations:

1Center for Development Research (ZEF), University of Bonn, Genscherallee 3, 53113 Bonn,
Germany

2Department of Horticultural Sciences, University of Bonn, Auf dem Hiigel 6, 53121 Bonn,
Germany

3Alliance of Bioversity International and International Center for Tropical Agriculture (CIAT),
Nairobi, Kenya

4Geography Section, University of Passau, Innstrasse 40, 94032 Passau, Germany

* Author to whom correspondence should be addressed, wyclifeoluoch@gmail.com

See the repository with data and R codes for the manuscript at
https://qithub.com/Wycology/wild edible plants availability



https://doi.org/10.1007/s10745-022-00370-0
https://orcid.org/0000-0003-0803-9279
https://orcid.org/0000-0003-4988-4583
file:///D:/PHD/FIRST%20PAPER/orcid.org/0000-0003-3217-0226
https://orcid.org/0000-0001-8067-0335
https://orcid.org/0000-0002-8527-9682
mailto:wyclifeoluoch@gmail.com
https://github.com/Wycology/wild_edible_plants_availability

Supplementary Table 1: Variability parameters across the community units in Loima and Turkana
South Sub-Counties in Kenya. The three study community units highlighted in green are
representative of the different agro-climatic and vegetation zones occurring in the study area.
Altitude data were derived from Shuttle Radar Topography Mission (SRTM) (Farr and Kobrick
2000). Agro-Climatic zones data (Kenya Soil Survey 1980): VI = Arid and VII = Very Arid. Annual
rainfall data from Climate Hazards Group InfraRed Precipitation with Station data (CHIRPS) (Funk
et al. 2014). For vegetation types: SH = Sparse Herbaceous, B = Barren, DB = Deciduous Broadleaf,
and SS = Sparse Shrublands (Friedl and Sulla-Menashe 2019). For Potential Natural Vegetation of
East Africa: Bd = Somalia-Masai Acacia-Commiphora deciduous bushland and thicket, Bds =
Acacia-Commiphora stunted bushland, and R = Riverine wooded vegetation (van Breugel et al.
2015). For population density (Kenya Population and Housing 2019). For livelihood zone: TBP =
Turkana Border Pastoral, TCP = Turkana Central Pastoral, and TAP = Turkwel Riverine Agro-
Pastoral (Food Economy Group 2016). For livestock kept: Cam = Camels, S/G = sheep and goats,
and Catl = Cattle.
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Supplementary Table 2: Focus Group Discussion data for assessment of Wild Edible Plants against
11 predictor parameters and a response parameter in Turkana County, Kenya. Listed wild edible
fruit plants per community unit (Nasiger (n = 13), Atala Kamusio (n = 23), and Lopur (n = 13)),
their scientific (validated using (Sarfo 2018) and checked for accepted name using World Flora
Online (http://www.worldfloraonline.org/)) and local names (Turkana language). Several WEPs

were cited across all or more than one community unit resulting into citations of 49 plants of 24

unique WEPs.
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Atala Kamusio | Sterculia stenocarpa Etete 2 (333|323 13 1121 1
H.J.P.Winkl.
Atala Kamusio | Grewia villosa Willd. Epong’ai 313 (3|33 |3(1]1 111 0
Atala Kamusio | Ficus sycomorus L. Echoke 312 (3 (3|3 (1|12 11111 0
Atala Kamusio | Berchemia discolor Hems|. Emeyen 1 (1|32 |3 (1|22 1121 1
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Atala Kamusio | Tamarindus indica L. Epedur 2123331112 1111 0
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Lopur Ziziphus mauritiana Lam. Ekalale 1111 (1]2 (3|1 1313 1
Lopur Salvadora persica L. Esekon 1 (1 (11|12 (3|1 113 ]|3 1
Lopur Balanites rotundifolia (Tiegh.) Ebei 2 (113 (3|23 ]1 113 ]|1 1
Blatt.
Lopur Dobera glabra Juss. ex Poir. Edapal 1 (1|1 (3|1(2 |3 |1 1313
Lopur Maerua subcordata (Gilg) Eerut 31313 312 3 1 1 0
DeWolf
Lopur Balanites pedicellaris Mildbr. & | Elamach 2|1 (2|1 (32|23 1 (3|1 1
Schitr.
Lopur Boscia coriacea Pax Edung’ 3 2 3 3 1|11
Lopur Tamarindus indica L. Epedur 1 2 2 0
Lopur Vachellia tortilis (Forssk.) Ewoi 1 (1|2 (1]1(2 |3 |1 11313
Galasso & Banfi
Lopur Cordia sinensis Lam. Edome 212|122 ]2 |3 ]2 1 (3|1 1
Lopur Grewia tenax (Forssk.) Fiori Eng’omo 313122 (1]1(1]3 1121 0
Lopur Grewia villosa Willd. Epong’ai 2 (32|31 3|13 111 0
Lopur Vatovaea pseudolablab Egilae 2 (313|213 ]|1]3 131 0
(Harms) J.B.Gillett
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pick fruit from the WEP?) 2. Average harvested fruits of the WEP?) 2. Average
3. Hard 3. Heavy
Processing (How easy is it to 1. Easy Seasonality (In which seasons are 1. Both
prepare harvested WEP for 2. Average fruits of the WEP plenty?) 2. Dry
consumption?) 3. Hard 3. Wet
Market (How much of the WEP | 1. Plenty Price (How do you rate the price of 1. Cheap
is sold in the market?) 2. Average the WEP in the market?) 2. Average
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Expensive
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WEP?) permission 3. Little

3. No access
Regeneration (How plenty are 1. Plenty Availability (Do you consider the WEP | 1. YES
young ones of the WEP?) 2. Average available or not?) 2.NO

3. Little




Supplementary Figure 1: Conceptual structure of the study on Wild Edible Plants in Turkana
County, Kenya. Varl to Varll are the parameters used as predictor parameters. Spp X, Y, Zto Q
denote names of WEPs cited at every community unit. Arrows denote flow of data and
information while thick-bordered broken boxes enclose method of data analysis.

l I Turkana County }—l
‘ Loima Sub-County | 4{ Turkana South Sub-County li

! y
| Nasiger Community Unit ‘ | Atala Kamusio Community Unit ‘ ‘ Lopur Community Unit
Listed Wild Edible Plants Listed Wild Edible Plants Listed Wild Edible Plants
Spp. varl Va2 . Varll AVAILABILITY spp. Varl - varz .. Varll AVAILABILITY Spp. varl Va2 - Varll AVAILABILITY
1X 1 ER | YES 1X 1 3 .1 YES 1X 1 3 .01 YES
2y 2 1 w1 YES 2Y 2 1 w1 YES 2y 2 1 1 YES
37 103 .3 NO 32 1 3 . 3 NO 3z 1 3 . 3 NO
a3 1 .1 vES B0 3 1 . 1 YES BQq 32 1 . 1 vES
' | |
=] Top 3 ranked WEPs |=
I Bayesian regression maodel L Important
L (n = 49) records _| factors/themes
influencing
. . perception of
Important predictor variables availability of
— .I WEPs
Discussions on: I E y
Varl: ... ‘g’ I
Var2: ... —I S Codes — Themes
E |
Varll: ... I =
—



Supplementary Figure 2: Correlation matrix plot of the 11 categorical predictor parameters
before removing collinear parameters from three focus group discussions held at Nasiger, Atala
Kamusio, and Lopur community units in Turkana County, Kenya.
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Supplementary Figure 3: Correlation matrix plot of the retained 9 categorical predictor
parameters after removing collinear parameters (Abundance and Market) from three focus
group discussions held at Nasiger, Atala Kamusio, and Lopur community units in Turkana County,

Kenya.
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Supplementary Table 3: Bayesian regression model output showing contribution of selected predictor variables (n = 9) on the
availability of listed wild edible plants (n = 49) to the studied community units (Nasiger, Atala Kamusio, and Lopur) in Turkana County,
Kenya. Cl means credible interval, pd means probability direction, ROPE means region of practical equivalence, Rhat is the scale
reduction factor, and ESS means effective sample size. The affixes_ave, and _perm are abbreviated for average and permission,

respectively.

Parameter Median 95% Cl pd ROPE % ROPE Rhat ESS Prior Fit
(Intercept) 3.81 [-1.68, 12.02] 90.95% [-0.18,0.18] 2.68%  1.000 4305.73 Normal (0 +-2.50)
Distance_ave -2.18 [-9.16, 5.68] 72.18% [-0.18,0.18] 3.18%  1.000 2326.16 Normal (0 +-6.39)
Distance_far -8.28 [-14.24, -2.31] 99.98% [-0.18,0.18] 0.00%  0.999 2848.79 Normal (0 +-4.97)
Harvesting_ave -3.24 [-10.80, 4.22] 79.63% [-0.18,0.18] 2.97%  1.001 2890.36 Normal (0 +-6.39)
Harvesting_hard -2.92 [-9.35, 3.43] 81.98% [-0.18,0.18] 2.97% 1.000 2789.88 Normal (0 +-4.97)
Portability_ave -1.78 [-10.02, 6.89] 67.25% [-0.18,0.18] 3.45% 1.000 2652.04 Normal (0 +-6.69)
Portability_heavy  -0.85 [-6.82, 5.58] 60.08% [-0.18,0.18] 4.29%  1.000 2611.93 Normal (0 +-4.97)
Processing_ave -0.85 [-9.76, 7.74] 58.30% [-0.18,0.18] 3.60% 1.000 2527.53 Normal (0 +-8.17)
Processing_hard -0.60 [-7.28, 5.85] 56.58% [-0.18,0.18] 4.79% 1.001 2592.45 Normal (0 +-4.95)
Seasonality_dry 4.37 [ -1.28, 10.19] 94.53% [-0.18,0.18] 1.45%  1.000 3276.89 Normal (0 +-5.03)
Seasonality_wet -5.94 [-13.76, 2.20] 93.23% [-0.18,0.18] 1.21%  1.000 3321.80 Normal (0 +-5.60)
Price_ave 1.03 [ -6.06, 7.90] 61.55% [-0.18,0.18] 4.13%  1.001 2539.56 Normal (0 +-6.14)
Price_expensive -4.51 [-11.42, 2.09] 90.75% [-0.18,0.18] 1.66% 1.001 2562.89 Normal (0 +-5.13)
Access_with_perm -15.05 [-39.31, 6.56] 91.83% [-0.18,0.18] 0.55% 1.000 2869.65 Normal (0 +-17.50)
Adequacy_ave 9.43 [2.76, 17.52] 99.75% [-0.18,0.18] 0.00%  1.000 2497.63 Normal (0 +-7.55)
Adequacy_little 4.74 [-1.14, 10.61] 95.00% [-0.18,0.18] 1.42%  0.999 3053.65 Normal (0 +-4.96)
Regeneration_ave 1.56 [-12.00, 17.42] 58.18% [-0.18,0.18] 2.24%  1.000 2990.16 Normal (0 +-12.51)
Regeneration_little 2.64 [-3.78, 9.21] 78.68% [-0.18,0.18] 4.13%  1.000 3004.53 Normal (0 +-5.20)
ELPD -13.49
LOOIC 26.98
WAIC 19.82
R2 0.88
Sigma 1.00
0.06

Log_loss




Supplementary Table 4: Bayesian logistic regression model output showing contribution of studied predictor variables (n = 6) on the
availability of studied listed wild edible plants (n = 13) to Nasiger community unit in Turkana County, Kenya. Cl means credible
interval, pd means probability direction, ROPE means region of practical equivalence, Rhat is the scale reduction factor, and ESS
means effective sample size factor, and ESS means effective sample size.

Parameter Median 95% Cl pd ROPE % ROPE Rhat ESS Prior Fit
(Intercept) 443 [-1.98, 13.65] 91.80% [-0.18,0.18] 2.13% 1.001 4258.00 Normal (0 +-2.50)
Harvesting_ave -2.18 [-11.68, 5.93] 70.03% [-0.18, 0.18] 3.34% 1.000 3208.00 Normal (0 +-5.70)
Harvesting_hard -3.51 [-11.17, 4.19] 82.73% [-0.18, 0.18] 2.45% 1.003 3027.00 Normal (0 +-4.94)
Portability_ave -2.86 [-14.44, 7.01] 71.33% [-0.18, 0.18] 2.10% 1.002 3457.00 Normal (0 +-6.66)
Portability _heavy -1.05 [-8.43, 6.58] 60.52% [-0.18,0.18] 3.87% 1.000 3307.00 Normal (0 +-4.82)
Processing_ave -0.34 [-7.86, 9.45] 52.42% [-0.18,0.18] 3.34% 1.001 2962.00 Normal (0 +-5.70)
Processing_hard -1.61 [-8.89, 5.82] 67.75% [-0.18,0.18] 3.45% 1.001 3134.00 Normal (0 +-5.20)
Seasonality_dry 1.64 [-7.37, 12.03] 64.08% [-0.18,0.18] 3.37% 1.000 3687.00 Normal (0 +-5.70)
Seasonality_wet -8.53 [-15.73, -1.13] 99.02% [-0.18,0.18] 0.00% 1.000 2834.00 Normal (0 +-4.82)
Adequacy_ave -3.60 [-18.59, 9.64] 69.97% [-0.18,0.18] 2.05% 1.000 3352.00 Normal (0 +-9.01)
Adequacy_little 3.29 [-3.98, 10.47] 80.23% [-0.18,0.18] 2.76% 1.001 3103.00 Normal (0 +-4.82)
Regeneration_little 1.03 [-5.79, 8.23] 62.18% [-0.18,0.18] 3.89% 1.000 3090.00 Normal (0 +-4.82)

ELPD -3.17
LOOIC 6.35
WAIC 4.31
R2 0.89
Sigma 1.00

Log loss 0.00269




Supplementary Table 5: Bayesian regression model output showing contribution of studied predictor variables (n = 7) on the
availability of studied listed wild edible plants (n = 23) to Atala Kamusio community unit in Turkana County, Kenya. Cl means credible
interval, pd means probability direction, ROPE means region of practical equivalence, Rhat is the scale reduction.

Parameter Median 95% CI pd ROPE % ROPE Rhat ESS Prior Fit
(Intercept) 428 [-5.88, 15.02] 79.67% [-0.18,0.18] 2.16% 1.000 3830.00 Normal (0 +- 2.50)
Distance_ave -2.04 [-9.73, 5.37] 70.93% [-0.18,0.18] 2.74% 1.000 3242.00 Normal (0 +- 5.57)
Distance_far -4.64 [-11.34, 2.36] 91.45% [-0.18,0.18] 1.58% 1.000 3127.00 Normal (0 +- 4.93)
Harvesting_ave 1.21 [-16.49, 21.84] 54.62% [-0.18,0.18] 1.50% 1.000 4526.00 Normal (0 +-11.99)
Harvesting_hard -0.46 [-7.40, 7.27] 55.25% [-0.18,0.18] 4.05% 0.999 3341.00 Normal (0 +-5.13)
Portability_ave 2,77 [-7.03, 12.92] 70.50% [-0.18,0.18] 2.76% 1.000 3580.00 Normal (0 +-7.26)
Portability_heavy -4.33 [-12.05, 3.71] 85.92% [-0.18,0.18] 2.34% 1.002 3427.00 Normal (0+-5.31)
Processing_ave -7.92 [-26.68, 5.92] 85.60% [-0.18,0.18] 1.03% 1.000 3120.00 Normal (0 +-11.99)
Processing_hard -2.15 [-10.84, 5.58] 71.38% [-0.18,0.18] 3.37% 1.000 3555.00 Normal (0 +-5.57)
Seasonality_dry 349 [ -2.78, 10.17] 85.82% [-0.18,0.18] 2.34% 1.000 3430.00 Normal (0+-5.01)
Seasonality_wet -5.75 [-16.91, 3.33] 89.60% [-0.18,0.18] 1.92% 1.001 3679.00 Normal (0 +-7.26)
Market_ave 1.15 [-7.52, 9.93] 60.77% [-0.18,0.18] 3.05% 1.000 3312.00 Normal (0 +-7.26)
Market_little 8.15 [1.41, 14.95] 99.65% [-0.18,0.18] 0.00% 1.000 3380.00 Normal (0 +-5.31)
Price_ave 3.26 [ -3.94, 10.18] 81.50% [-0.18,0.18] 3.03% 1.000 2982.00 Normal (0+-5.57)
Price_expensive -1.27 [-7.96, 5.30] 64.42% [-0.18,0.18] 4.00% 1.000 3145.00 Normal (0 +-5.31)

ELPD -9.37
LOOIC 18.73
WAIC 14.21
R2 0.82
Sigma 1.00
Log=loss 0.10

Supplementary Table 6: Bayesian regression model output showing contribution of studied predictor variables (n = 8) on the
availability of studied listed wild edible plants (n = 13) to Lopur community unit in Turkana County, Kenya. Cl means credible interval,



pd means probability direction, ROPE means region of practical equivalence, Rhat is the scale reduction factor, and ESS means effective
sample size.

Parameter Median 95% Cl pd ROPE % ROPE Rhat ESS Prior Fit
(Intercept) -0.16 [-13.99, 13.31] 51.05% [-0.18,0.18]  2.21% 1.000 4089.00 Normal (0 +-2.50)
Distance_ave 3.63 [-12.13, 19.12] 67.85% [-0.18,0.18] 1.42% 1.000 4252.00 Normal (0+-9.01)
Distance_far -6.15 [-14.44, 1.81] 94.10% [-0.18,0.18] 1.16% 1.000 3840.00 Normal (0 +-4.82)
Harvesting_ave -0.28 [-7.57, 7.61] 53.33% [-0.18, 0.18] 4.58% 1.001 4687.00 Normal (0 +-4.94)
Harvesting_hard -5.84 [-16.08, 3.97] 88.05% [-0.18,0.18] 1.45% 1.000 3717.00 Normal (0 +-6.66)
Portability_ave -0.72 [-10.75, 7.99] 56.50% [-0.18,0.18] 3.00% 0.999 4339.00 Normal (0+-5.70)
Portability_heavy 0.03 [-7.82, 7.04] 50.52% [-0.18,0.18] 3.50% 1.001 4097.00 Normal (0 +-4.94)
Processing_ave 3.11 [-11.61, 19.42] 65.67% [-0.18,0.18] 1.55% 0.999 4025.00 Normal (0 +-9.01)
Processing_hard -0.22 [-7.72, 7.71] 52.05% [-0.18,0.18] 3.79% 1.001 3968.00 Normal (0 +-5.20)
Seasonality_dry 3.65 [-4.76, 12.18] 80.58% [-0.18,0.18] 2.71% 1.000 4065.00 Normal (0 +-4.94)
Seasonality_wet -2.85 [-11.62, 6.42] 73.47% [-0.18,0.18] 2.92% 1.001 3680.00 Normal (0+-5.20)
Access_with_perm -2.08 [-17.51, 14.72] 59.98% [-0.18,0.18] 1.84% 0.999 4583.00 Normal (0+-9.01)
Adequacy_ave -2.68 [-13.92, 8.82] 67.55% [-0.18,0.18] 2.18% 1.001 3804.00 Normal (0 +-6.66)
Adequacy_little 340 [-5.63, 12.80] 77.18% [-0.18,0.18] 2.50% 1.001 4476.00 Normal (0+-5.20)
Regeneration_ave -1.82 [-17.50, 14.54] 58.95% [-0.18,0.18] 1.76% 1.000 4868.00 Normal (0+-9.01)
Regeneration_little 2.31 [-6.62, 10.75] 68.55% [-0.18,0.18] 3.18% 0.999 4593.00 Normal (0 +-5.20)

ELPD -2.04
LOOIC 4.07
WAIC 2.74
R2 0.92
Sigma 1.00

Log_loss 0.000649




Supplementary Table 7: Overview of parameters that were retained and dropped in a study of
Wild Edible Plants In Turkana County, Kenya. Some parameters were dropped due to multi-
collinearity problems (r >= 0.7) with respect to the three communities combined and separately.
Dropped parameters are highlighted in gray.

No. | Parameter All Community Units Nasiger Atala Kamusio Lopur

1 Abundance Dropped Dropped Dropped Dropped
2 Distance Retained Dropped Retained Retained
3 Harvesting Retained Retained Retained Retained
4 Portability Retained Retained Retained Retained
5 Processing Retained Retained Retained Retained
6 Seasonality Retained Retained Retained Retained
7 Market Dropped Dropped Retained Dropped
8 Price Retained Dropped Retained Dropped
9 Access Retained Dropped Dropped Retained
10 | Adequacy Retained Retained Dropped Retained
11 | Regeneration Retained Retained Dropped Retained




Supplementary Table 8: Number of statements (n = 348), codes, and themes from Focus Group
Discussions (FGDs) held in three community units (Nasiger, Atala Kamusio, and Lopur) regarding
Wild Edible Plants in Turkana County, Kenya that contributed to each of the derived codes (n =
17) and themes (n = 13). The statements are partitioned by gender, where F represents female

(n=158) and M represents male (n = 190).

No | Codes Theme Number of contributing
statements
1 Cultural livelihood strategy Culture and traditions 126 (F=55, M =71)
2 Lean season Seasonality 62 (F=30, M =32)
Dry season
3 Conservation and management Conservation and
Overgrazing on seedlings 36 (F=15, M =21)
. o - management
Perishability of the fruits
4 Distribution of WEPs Distribution of WEPs 32(F=15,M=17)
> CI|ma.te change Climate change 26 (F=8, M =18)
Invasive species
6 Agricultural expansion Crop farming 15(F=9, M =6)
7 Thorny fruit trees Price 12 (F=7,M=5)
8 Population pressure Population pressure 11 (F=5,M=6)
9 Security considerations Insecurity and safety 8(F=2,M=6)
10 | Declining use of WEPs Change in lifestyle 7(F=5,M=2)
11 | Cutting of WEPs Selective harvesting 7(F=4,M=3)
12 | Competition from wild animals | Competition from wild 4(F=2,M=2)
animals
13 | Pests and diseases Pests and diseases 2(F=1,M=1)
TOTAL 348 (F =158, M = 190)




