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Background & Problem Statement Four Land-Use Systems Studied Key Results: Tree Diversity & NTFPs

Lake Bosumtwe

Closed & Fallow/Secondary Forests

+ A Unique Biosphere Under Pressure Highest species richness & structural complexity supporting the

* Location & Status: Ashanti Region, Ghana — nominated as
a UNESCO Biosphere Reserve in 2016; 28,698 ha total
area. One of six meteoritic lakes in the world, overlapping

widest range of NTFPs (food, medicine, materials) and the strongest

ecological baseline.

the Bosomtwe Range Forest Reserve. Cocoa Agroforestry
* Ecosystems: Unique mosaic of forests, wetlands, and s T - . . :
/ : : : distri 3 . Closed Forest Fallow / Secondary Forest Less diverse than natural forests, but retained meaningful tree cover.
mountain ecosystems spar.mln.g two districts ( .oso mt\{ve Highest diversity & structural High richness, recovering Shededives Tnsgmiion susEtng o valuelle NI TP eortibniin
and Bosome-Freho); contributing to conservation of vital complexity structure
biodiversity ,
* Land Use Gradient Studied: Forest - Fallow - Cocoa - Arable Lands

Arable — representing a disturbance gradient from near-
natural to intensively managed agricultural systems.

Markedly reduced tree diversity and severely limited NTFP

availability were the most ecologically impoverished land-use types
studied.

Cocoa Farms
Moderate diversity with shade trees Markedly reduced tree diversity

NTFP Diversity: Forests and Fallows Are the Hotspots

b Results |
, § | * Tree Flora Diversity: Forests Dominate, Agriculture Depletes
R A Rt Species Richness Abundance — 3 2001 e e
Sl NS b OB e e [ 2 A B | (P < 0.007) ~6x Collapse = P
. Ror. 2 s w0 I’;_ ity ST :f' ' ; ? % Forest = 98 spp; Fallow = 66 Forest = 497 ind.; Fallow =
£ A o e M T TR RAR SO A spp; Cocoa = 35 spp; Arable = 494; Cocoa = 83; Arable = 80
- ab 36 spp — richness declines — a near total collapse of tree 100 -
50 | .T a sharply with agricultural density in agricultural
/ \ - ¢ intensification. systems.
Research Gap Addressed: Quantitative I - - Shannon Diversity || Simpson & Evenness "] J— _ _ _
: : | . i H' (P = 0.004 (P > 0.05) - T se T -
assessment of how this land-use gradient shapes ’ A , ( ) o significant diferences (7 -
| ‘1 K 0.126; P = 0.102) — high HP . . . L
both tree flora dlverSIty and NTFP dlverSIty was + ‘. . i b Forest = 3.06 + 0.40 (egt;r;igsgs‘scgﬁ;zaelsltmzes MEdICIna| F|Ora. The MOSt EthnObOtanlca”y Slgnlflcant NTFP
- (highest); Cocoa = 1.90 + 0.50 relative equity in species
IaCking; thus’ this StUdy fiIIS that gap For;st FaIIYOW Clﬂ Arai:le For;st Fall;:w f Ara;e E:rc:‘r;i;‘:)e’df:laaltl:)vvz 256i 060 :LISJEIEUtlgn \t\i/herepspe(:ies
K / Key insight: Fallow lands retain near-forest abundance (494 Growth Form Composition
individuals) — a critical buffer for biodiversity recovery. Srower m_
Objectives * Species Composition: Land Use Explains 38% of Variation
e Assess tree species diversity and composition NMDS Ordination — Tree Flora | ;.\ A NOVA Result
across closed forest, fallow/secondary forest, cocoa e e e s - ([
farms, and arable land e [ o o w
. SNIT . . NMDS Pattern (Stress = 0.112 rumberetspeses
— Quantlfy the avallablllty and dlverSIty Of key NTFPS Forest and fallow plots show(partial overlap — similar sZecies assemblages. VWoody species (trees + shrubs) constitute 82 of 114 medicinal species —
. o . .. o ocoa and arable form distinct clusters — compositional shift under agriculture. the majority of medicinal flora. Since these are forest-dependent growth
of socio-economic importance to local communities ocon end arsble form disfinet cust postenalshitunder sqrcdt forms, continued deforestation directly threatens traditional healthcare
) i euage)stuanc 0 resources for V50,800 biosphere reserve residents.
e Link tree diversity and structural complexity to ¢ Remaining 62% Variation
e c c ore - . ributable to within-group heterogeneity, microhabitat factors, and stochastic
Indlcators Of CIImate reSIIIence across Iand-use ; 2:)c:s;e:)|—tund:sco?ing fhz ;(omglexit;yc;fthe I:n:st:atr:e r;oslaic.d rochast R . .
types Recommendations for Policy & Practice
QN Ecological Implication °
Aclearcompositionalgradient exists.from natural/'semi—natural habitats to Tree DiverSity is Key
‘ , ‘ intensively managed systems — not just a loss of richness, but a fundamental . .. . e
‘ " wost 2 restructuring of community identity A key driver of both NTFP provision and climate resilience
across all land-use systems studied.
Methods ) - ,
Species Uniqueness and Compositional Overlap Across Sites ° , , ,
A o dbased doci . o ’ A Mosaic Approach is Optimal
. I‘lgO?OUS, 1e10-Dase esign: purposive stratified sampling NMDS — Medicinal Plant Composition . . . NoO Single land-use type SUfﬁceS; integrating fOTGStS,
with nine 2525 m quadrats per land-use type (36 quadrats | Shared Species — Resilience Signal agroforestry, and managed fallows works best.
. . . . olte Considerable overlap of NTFPs across land use types indicates some resilience of ?
tOtal). A bOtaHISt ldentlﬁed all trees tO SpeCIGS level, Conﬁrmed 'éggg e common species to land use change — not all species are equally sensitive to disturbance.
: : : : e g T1o Falow| /T~ ,
using a photo guide of Ghanaian trees. Diversity indices for N o . |4 ® Actionable Evidence
species richness and Shannon diversity (H') were computed to 5 N, 1:"@% Habitat-Unique Species Findings offer evidence-based guidance for tropical
.. . . g 0 - y T{’-... _3\ Acacia pentagona and Alafia barteri unique to forests; Aspilia africana unique to cocoa .
Compare CompOSItlonal Varlatlon across land_use types. % \\ l/. 0 \\ farms_irrep|aceab|e habitat.speciﬁc biodiversitythat cannot be recovered from landscape management, appllcable Well beyond Ghana.
hN Yy alternative habitats.
’ ‘b“ \
e ) . oo .
o , Climate Resilience Linkages
g) 4 I e e B s B Fallow as a Compositional Bridge o _ o
3 2 -IQIMDSAxis;) 1 2 Fallow lands occupy an intermfeldiate ordination space betw?e.n forestsaqd agriculturall Enhanced ca rbon Stora ge: h|gher tree d|ve rS|ty &
S tra tl fie d P| t S . systems — supporting a transitional, heterogeneous medicinal flora with conservation I | | d h
o ecies - , e, ' it ' '
Sampllng Surveys plD AnalySlS Arable and cocoa sites cluster together; fallow o structura Comp exrty are pOS|t.|Ve y associated wit
sites are more broadly distributed — supporting greater carbon storage potential
both shared and transitional species Critical Implication . | ¢ Ecosystem resilience: functionally diverse, stress-
Forest loss does not merely reduce species numbers — it eliminates ecologically and
assemblages. medicinally unique species that cannot be recovered from agricuttural fallback habitats. tolera nt Species were more prevalent N Complex forest
Study at a Glance systems
e ~ N i LE A AR AR g ® Climate-smart bridge: cocoa agroforestry links
d e A B, 7 Lt O S | B GRERER | Gal \Eee agricultural production and forest conservation
4 36 9 2 RS o RO s e V=SS R Gl o0 o . .

B et T I e, SRS AT I R Cocoa agroforestry systems retain considerable tree
|and-uze tzl'pes quadrats quadrats per diversity indices % 16 e K o v B V. cover, integrating shade trees to sustain NTFP provision
studie 1 . - . .

total land-use type Sl(lmhnes;,) and strengthen climate resilience without abandoning
annon . .
\_ Vi Ui N y agricultural production
' “A landscape that retains its trees retains its
A A NHEEEY oo e N future for people, biodiversity, and climate
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