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ABSTRACT

Vitex doniana Sweet (Lamiaceae), commonly known as black plum, is a versatile tree species vital to Nigeria’s agroforestry
systems, recognized for its nutritional, medicinal and ecological benefits. This comprehensive review synthesizes recent
advances in the species geographic range, ecological preferences, morphological variation, propagation methods, phytochemical
properties and conservation challenges, based on 83 georeferenced occurrence records from the Global Biodiversity Information
Facility (GBIF) and studies published since 2010. The analysis shows Vitex doniana s extensive presence across Nigeria’s
savanna and forest zones, especially in Delta, Oyo and Taraba states, demonstrating its adaptability to a variety of habitats. Key
findings include notable morphological diversity influenced by climatic and soil factors, promising propagation techniques and
a diverse phytochemical profile supporting medical research. In addition to ecological understanding, the review incorporates
agronomic considerations for domestication in Nigerian savannas, including soil management, nutrient application, water
regulation, spacing, weed control and intercropping practices. These practical insights are essential for guiding large-scale
cultivation and agroforestry integration. Challenges such as low seed germination, human activities and climate change continue
to threaten the species’ survival, calling for integrated strategies. This review recommends combining agroecological zoning,
advanced propagation, agronomic standardization and community-led conservation to promote sustainable domestication and

biodiversity protection in Nigeria.
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INTRODUCTION

Vitex doniana Sweet, a deciduous tree of the Lamiaceae
family (formerly Verbenaceae), is a cornerstone of traditional
agroforestry systems across tropical Africa, particularly in Ni-
geria, where it is celebrated for its multifaceted contributions
to food security, traditional medicine, and ecological sustain-
ability [1]. Locally known as “oori-nla” (Yoruba), “dinya”
(Hausa), “uchakoro” (Igbo), and “black plum” (English), this
multipurpose species provides edible fruits and leaves, me-
dicinal extracts, timber, and ecological services such as ni-
trogen fixation and soil fertility enhancement [2,3]. Its fruits
are consumed raw, processed into beverages, or used in jam
and wine production, while its leaves serve as a staple vege-
table in rural and peri-urban communities, addressing nutri-
tional deficiencies [4,5]. The bark, roots, and leaves are inte-
gral to traditional pharmacopoeia, treating ailments such as
hypertension, diabetes, infertility, liver diseases, and infec-
tions, aligning with the World Health Organization’s estimate
that over 80% of Africa’s population relies on traditional med-
icine for primary healthcare [6,7].

Despite its socioeconomic importance, V. doniana remains
under-researched, with studies often addressing isolated as-
pects such as distribution or phytochemistry, rather than inte-
grating geographic, ecological, agronomic, and conservation
perspectives into a unified strategy for sustainable cultiva-
tion in Nigeria’s savanna ecosystems. In late 2024, the Fed-
eral Government of Nigeria conferred a Research and Devel-
opment mandate on the Cocoa Research Institute of Nigeria

(CRIN) to include Vitex doniana Sweet, with the crop offi-
cially launched for research in May 2025, highlighting the
urgent need for comprehensive strategies to support its do-
mestication. Over-harvesting, habitat fragmentation due to de-
forestation, and poor natural regeneration from low seed ger-
mination rates exacerbate population declines, particularly in
southern Benin and Nigerian savanna zones [1,8,9,10]. Cli-
mate variability further threatens its distribution and ecologi-
cal performance, yet comprehensive models predicting these
impacts remain scarce [11].

This review consolidates previously fragmented research,
encompassing geographic distribution, ecological adaptabil-
ity, morphological diversity, propagation potential, and phy-
tochemical composition into an integrated domestication
strategy for Vitex doniana. Using 83 georeferenced Global
Biodiversity Information Facility [12] records and post-2010
literature, the study applies agroecological zoning, evaluates
propagation and agronomic techniques, and proposes con-
servation measures tailored to the Nigerian and West Afri-
can savanna context. Specifically, it aims to: (i) identify cul-
tivation hotspots and priority regions in Nigeria (ii) elucidate
ecological preferences and their implications for agroforestry
integration and sustainable cultivation (iii) assess propaga-
tion techniques to overcome regeneration constraints, sup-
porting scalable cultivation and genetic diversity preserva-
tion (iv) recommend practical agronomic practices to enhance
domestication in savanna environments (v) develop conser-
vation strategies to mitigate anthropogenic and climatic pres-
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sures, ensuring sustainable utilization and long term popula-
tion viability.

By addressing these objectives, this synthesis aligns with
CRIN’s new mandate and positions V. doniana as a priority
species for agroforestry development, contributing to Nige-
ria’s goals for sustainable agriculture, biodiversity conserva-
tion, and rural economic empowerment.

METHODS FOR LITERATURE REVIEW AND
GBIF DATA PROCESSING

To compile a comprehensive dataset on the geographic
distribution and ecological preferences of Vitex doniana in
the Nigerian savanna, occurrence records were retrieved from
the Global Biodiversity Information Facility (GBIF) database
[12]. We queried GBIF using the taxon “Vitex doniana Sweet”
and applied the following filters to exclude synonyms and mis-
identified entries: (i) geographic scope restricted to Nigeria’s
savanna zone (bounding box: 4.5°N-12.9°N, 2.9°E-12.4°E),
(i) records with georeferenced coordinates (latitude and lon-
gitude), (iii) occurrence status marked as “present,” and (iv)
collection dates between 1914 and 2025 to capture both his-
torical and contemporary distributions. This yielded 83 geo-
referenced occurrence records.

Data cleaning was performed to ensure accuracy and re-
liability. Cross-referencing coordinates, collection dates, and
collector names removed duplicate records. Records with
imprecise coordinates (rounded to fewer than two decimal
places) or falling outside Nigeria’s savanna boundaries were
excluded. Outliers were detected using spatial anomaly de-
tection to identify points inconsistent with known ecologi-
cal ranges. Habitat metadata were reviewed to confirm con-
sistency with known ecological ranges within the Nigerian
savanna. For ecological and morphological synthesis, GBIF
data were supplemented with peer-reviewed studies published
between 2010 and 2025, sourced from major scientific data-
bases.

GEOGRAPHIC DISTRIBUTION

Geographic distribution refers to the spatial extent of a
species occurrence across a region, shaped by biotic and abi-
otic factors. Understanding the distribution of V. doniana is
critical for identifying regions suitable for domestication, as-
sessing its ecological adaptability, and predicting its resilience
to environmental changes such as climate variability and land
use pressures [1,11].

Vitex doniana, a widespread species of the Vitex genus,
occurs across tropical Africa, with significant populations
in Nigeria’s diverse ecosystems, including Guinea and Su-
dan savannas, coastal woodlands, riverine forests, and pla-
teaus (4.5°N-12.9°N, 2.9°E-12.4°E) [1,12,13]. Analysis of 83
georeferenced GBIF records (1914-2025) identifies high oc-
currence in Delta (14.5%), Oyo (12.0%), and Taraba (8.4%)
states, notably in the Mambilla Plateau (6.7°N, 11.2°E), Oba
Hills (7.8°N, 4.1°E), and Delta’s coastal wetlands (5.4-5.7°N,
5.7-6.7°E) [12] (Figure 1). This distribution reflects ecological
plasticity across elevations up to 440 m, supported by insect
and bird mediated cross pollination, which enhances genetic
diversity [14,15]. Integration into traditional agroforestry sys-
tems, such as planting along field boundaries, highlights its
domestication potential [14]. However, deforestation and ag-
ricultural expansion have fragmented populations, particu-
larly in southern Nigeria, mirroring trends in Benin, where
forest cover declined from 35.5% to 10% between 1986 and
2016 [9]. These environmental conditions, particularly nutri-
ent-rich alluvial soils in Delta and Taraba, likely influence the
species phytochemical profile, with wetter zones potentially
enhancing flavonoid and tannin content critical for medicinal
applications [6,14].

Below is a table summarizing distribution by state, climate
zone, and dominant soil type, including estimated soil zone
prevalence based on national classification.

Table 1. Distribution of Vitex doniana in Nigeria by state, climate zone, and dominant soil type

o . .
State A)R(e):o(i(li}sIF Climate Zone(s) Dommzlzngnsfgll Type Approx. Soil Zone Prevalence
Lowland Rainforest / Alluvial soils (coastal .
[ - 0
Delta 14.5 % Mangrove Swamp (Am) swamp/floodplain) 100 % coastal/alluvial
Southern Guinea Savanna . .
Oyo 12.0 % / Lowland Rainforest Ulzﬁ)?lesst/ ;Tllss)o Is ~50 % forest soils
(Aw/Am)
Northern Guinea Savanna | Ferruginous sandy soils .
[\ 600
Taraba 84% / Montane (Aw) / Alfisols (savanna) 60 % savanna soils
Southern Guinea Savanna Ultisols / Entisols .
") 70 0
Anambra 6.0% / Freshwater Swamp (Aw) (swamp/alluvial) 70 % swamp/alluvial
Alwa 4.8 % Lowland Rainforest (Am) Ultisols / O).(ISOIS ~80 % forest soils
Ibom (forest soils)
Northern Guinea / Sudan | Ferruginous sandy soils .
[ R0 °,
Kano 3.6 % Savanna (Aw/BSh) / Alfisols 80 % savanna soils
. Mixed: Ultisols,
Others 50.6% | varies(Aw Am, Swamp, |60 Alluvial, Mixed zones
(Mixed) Savanna) Entisols

Source: [12,16, 17,18,19]
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Figure 1. Distribution Map of Vitex doniana in Nigeria. Source: GBIF [12]

ECOLOGICAL PREFERENCES OF BLACK
PLUM

Ecological preferences encompass the specific environ-
mental conditions, temperature, rainfall, soil type, elevation,
and habitat that optimize a species’ growth, reproduction, and
survival. These preferences are critical for determining suit-
able cultivation sites, assessing ecological adaptability, and
predicting responses to environmental stressors such as cli-
mate change and land degradation [11].

Vitex doniana thrives in regions with mean annual tem-
peratures of 10-30°C and rainfall of 750-2000 mm, favor-
ing nutrient-rich alluvial soils and high-water tables [14].
GBIF data [12] confirm its prevalence in Delta’s wetlands
(5.4-5.7°N, 5.7-6.7°E) and Taraba’s Mambilla Plateau (6.7-
9.3°N, 11.0-12.4°E), extending across savanna woodlands,
riverine forests, and coastal wetlands (0-440 m elevation). Its
nitrogen-fixing ability enhances soil fertility via litter produc-
tion, making it ideal for agroforestry integration [20]. Climatic
factors, particularly precipitation seasonality, shape morpho-
logical traits, with wetter Guinean zones yielding taller trees
(up to 25 m) and larger leaves (8-22 cm) compared to drier
Sudanian zones [11]. These wetter conditions also correlate
with higher flavonoid and tannin content, enhancing the spe-
cies medicinal potential [6]. Soil versatility, including toler-
ance for sandy loams, supports cultivation across diverse sa-
vanna zones [ 14]. Flowering (August-November) and fruiting
(January-April) align with rainfall patterns, ensuring repro-
ductive success [14]. Biotic interactions, such as insect and
bird mediated cross pollination, bolster genetic diversity, aid-
ing resilience [15]. These ecological preferences, particularly

Table 2. Ecological Characteristics of Vitex doniana in Nigeria

in nutrient-rich, moist environments, suggest that cultivation
in regions like Delta and Oyo could optimize both biomass
and phytochemical yields for agroforestry and pharmacolog-
ical applications [6].

The extent to which climate change will alter V. doniana s
ecological preferences remains a critical concern. Hounkpévi
et al. [11] found that bio-climatic parameters explain only a
small portion of morphological variability, suggesting other
factors like soil nutrients, moisture, or topography may play
significant roles. Predictive models assessing climate change
impacts on habitat suitability are lacking, limiting the ability
to forecast shifts in ecological niches. The role of soil vari-
ability across Nigeria’s savanna zones, particularly the perfor-
mance of V. doniana on sandy or clayey soils, requires fur-
ther investigation to optimize cultivation strategies [14]. The
impact of anthropogenic pressures, such as deforestation, on
ecological performance is poorly understood [9].

The ecological plasticity of V. doniana supports its domes-
tication across Nigeria’s diverse savanna ecosystems, particu-
larly in regions with moderate rainfall and nutrient-rich soils.
Agroecological zoning, integrating high-resolution climatic,
soil, and topographic data, can guide the selection of cultiva-
tion sites, prioritizing areas like Delta, Oyo, and Taraba with
favorable conditions [13]. The species nitrogen-fixing ability
enhances its value in sustainable agroforestry systems, reduc-
ing reliance on chemical fertilizers and promoting soil health
[20]. Cultivation strategies should focus on water manage-
ment, given the species’ preference for high water tables, and
incorporate traditional agroforestry practices to enhance com-
munity acceptance.

State Coordinates (Lat, Long) Elevation (m) | Habitat Description Record Years
Delta 5.4-5.7°N, 5.7-6.7°E 0-50 Coastal/Wetland 2017-2018
Oyo 7.4-8.0°N, 3.4-4.6°E 100-300 Savanna/Forest 1966-2014
Taraba 6.7-9.3°N, 11.0-12.4°E 200-440 Plateau/Savanna 1972-2010
Anambra 6.2-6.3°N, 7.1-7.2°E 50-150 Forest/Wetland 2010-2011
Akwa Ibom 4.5-4.8°N, 6.8-8.0°E 0-50 Coastal/Forest 1914-2021

Source: GBIF [12]
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MORPHOLOGICAL VARIABILITY AND ENVI-
RONMENTAL INTERACTIONS

Morphological variability refers to the diversity in phys-
ical traits within a species, driven by genetic factors, envi-
ronmental conditions, and their interactions. Understanding
these variations is crucial for selecting desirable traits for do-
mestication, such as high fruit yield or robust growth, and for
assessing the species adaptability to environmental stressors
[11].

Morphological variability in V. doniana, observed across
Nigeria and Benin, reflects environmental influences [11]. In
wetter Guinean zones, trees reach 20.5 + 3.2 m with larger
leaves (15.2 = 4.1 cm length, 5.8 = 1.7 cm width) and fruits
(2.8 £ 0.4 cm), driven by nutrient-rich alluvial soils and
high-water availability [11,14]. These conditions likely en-
hance flavonoid and tannin concentrations, boosting medici-
nal value [6]. In drier Sudanian zones, trees are shorter (15.3
+ 2.8 m) with smaller leaves (10.4 + 2.3 cm length, 3.5 + 1.0
cm width) and fruits (2.1 + 0.3 cm), indicating drought tol-
erance [11]. The species deciduous nature and boles (mean
diameter: 120 £ 25 cm) support timber and biomass poten-
tial [14]. These morphological differences, tied to ecological
gradients, guide domestication by identifying traits suited to
specific savanna zones and pharmacological applications [6].

Hounkpévi et al. [11] suggest that genotypic control is pri-
mary, but the limited influence attributed to climatic factors
indicates that other elements, such as soil nutrients or topog-
raphy, warrant further investigation. The lack of standardized
morphological descriptors complicates accurate trait charac-
terization, hindering cultivar development [1]. The significant
morphological variability of V. doniana offers opportunities
for selective breeding of cultivars with enhanced traits, such
as larger fruits or leaves for nutritional and medicinal pur-
poses or robust growth for timber production. These traits,
linked to ecological conditions, can guide domestication ef-
forts in Nigerian savanna zones, with molecular genetic stud-
ies needed to identify markers for high-yielding, resilient cul-
tivars.

PROPAGATION STRATEGIES

Propagation strategies encompass sexual (seed-based) and
asexual (cuttings, somatic embryogenesis) methods to repro-
duce plants, critical for scaling up cultivation, conserving ge-
netic resources, and overcoming natural regeneration barri-
ers. For V. doniana, propagation is a key bottleneck due to its
low germination rates and hard seed coat [21].

Vitex doniana s hard seed coat results in low germination
rates (11.25-61%) and prolonged germination periods (2-6
months), posing challenges for large-scale cultivation [2,8].
N’Danikou et al. [21] achieved 54-72% germination using al-
ternating soaking and drying treatments, which facilitate water
uptake through the seed coat’s impermeable layers. Acid scar-
ification (30-60 minutes) and total hull removal yielded ger-
mination rates of 17-75%, with hull removal achieving rapid
emergence within two days, making it a promising technique
for nursery production [8]. Vegetative propagation via stem
cuttings has shown significant potential, with 30 cm cuttings
(2-4 cm diameter) achieving 100% sprouting [21,22]. Juve-
nile cuttings (3-5 cm) demonstrated 40-50.7% regeneration,
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with larger cuttings performing better due to higher nutrient
reserves [20]. Somatic embryogenesis, explored by Colombe
et al. [23], offers potential for large-scale propagation of trans-
genic plants, though challenges in sterilization and ethylene
inhibition persist. Coppicing at 20-40 cm heights enhances
sprouting intensity and biomass yield, with vigorous seedlings
showing faster growth and higher leaf production [3]. The
species’ fast growth (4.14-5.36 m in 3-5 years) and compa-
rable timber properties to Tectona grandis highlight its com-
mercial potential [3].

The inconsistency of germination rates and the lack of
standardized dormancy-breaking protocols remain signifi-
cant barriers to large-scale propagation [21,24]. The efficacy
of hormonal treatments in vegetative propagation is debated,
with studies suggesting minimal impact on sprouting, pos-
sibly due to inappropriate application methods [2,25]. Bal-
ancing sexual and asexual propagation methods to maintain
genetic diversity while ensuring rapid propagation is a key
challenge. The scalability of somatic embryogenesis is lim-
ited by the need for advanced tissue culture facilities and ex-
pertise, which are often unavailable in rural settings [23]. Veg-
etative propagation, particularly stem cuttings and coppicing,
offers rapid, scalable solutions for V. doniana cultivation, en-
abling early fruiting and higher yields [2,3]. Standardized seed
treatments, such as alternating soaking and drying or dehull-
ing, could enhance sexual propagation, preserving genetic di-
versity for long-term sustainability [21,24]. Integrating these
methods into community-based nurseries can support large-
scale domestication efforts, particularly in high-priority re-
gions like Taraba and Kano.

AGRONOMIC CONSIDERATIONS FOR DOMES-
TICATION OF VITEX DONIANA IN NIGERIAN SA-
VANNAS

Although the ecological preferences of Vitex doniana pro-
vide valuable information on its natural habitat and environ-
mental adaptability, they do not fully address the practical
requirements for successful cultivation under managed con-
ditions. Knowing the species thrives in certain soil types or
rainfall zones does not automatically translate to high produc-
tivity when grown as a domesticated crop [26]. In cultivated
systems, several variables, such as land preparation, nutrient
application, spacing, and pest management, must be actively
controlled to ensure optimal growth and yield. Therefore, it
becomes necessary to go beyond ecological suitability and
also focus on field-level agronomic considerations.

Soil and Land Preparation

Vitex doniana performs optimally in deep, well-drained
alluvial and sandy loam soils enriched with organic matter,
within a pH range of 5.5 to 7.5 [4,25]. Effective land prepa-
ration involves deep ploughing to a depth of 20-30 cm, com-
plete removal of competing vegetation, and the construction
of raised beds or ridges, particularly in waterlogged or low-ly-
ing areas prone to poor drainage [21]. In degraded savanna
soils, the application of compost or aged manure improves
soil physical properties and enhances microbial activity,
thereby creating favourable conditions for root development
and early seedling establishment [20].

Nutrient and Fertility Management
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Although Vitex doniana contributes to soil fertility through
litter fall and limited nitrogen fixation, external nutrient sup-
plementation remains necessary during early growth stages
[27]. Split application of these inputs during the early rainy
season improves nutrient availability and uptake. In nutri-
ent-deficient soils, foliar sprays containing micro nutrients
such as zinc and boron have shown potential in boosting leaf
production and flowering [28], although further empirical re-
search is required to confirm consistency and economic fea-
sibility.

Water Management

Vitex doniana displays moderate tolerance to drought
stress but achieves optimal growth and productivity under
consistent soil moisture conditions [29]. The species per-
forms well within rainfall regimes of 750-2000 mm annually
[14]. During extended dry periods, particularly at the seedling
stage, regular watering is necessary to prevent growth retar-
dation [21]. In semi-arid environments, water conservation
can be improved through the use of small basins or contour
bounds. In high rainfall regions, such as parts of Delta State,
effective drainage systems are required to mitigate risks as-
sociated with water-logging and root rot.

Planting Geometry and Spacing

In monoculture plantations, spacing can range between
Smx 5 mand 6 mx 6 m due to the tree structure, equating
to approximately 278-400 trees per hectare [30]. For agro-
forestry applications, wider spacing of 8-10 m reduces shad-
ing on companion crops. Under intercropping arrangements
involving legumes or vegetables, alley cropping at 8 m x 4
m allows for a balance between light distribution and bio-
mass yield. Plant spacing directly influences canopy structure,
root distribution and ease of access during harvesting opera-
tions [31], and should be determined according to site-specific
agroecological conditions and production objectives.

Weed, Pest, and Disease Management

Weed competition has been identified as a major constraint
to early seedling establishment in tree crops [32] such as Vi-
tex doniana. Manual weeding or the application of organic
mulches is recommended at intervals during the first year of
establishment to reduce competition for moisture and nutri-
ents [3]. Although V. doniana is generally considered resilient,
reports have documented infestations by sap-sucking insects
such as aphids, stem borers, and fungal pathogens, including
leaf spot and root rot in both nursery and field settings [33].
Adoption of integrated pest management (IPM) approaches
such as neem-based biopesticide application, routine field san-
itation, and the selection of pest-resistant genotypes can im-
prove crop resilience while limiting reliance on synthetic ag-
rochemicals.

Growth Monitoring and Yield Potential

Under favourable growing conditions, V. doniana seed-
lings exhibit rapid vegetative development, reaching heights
of 1.5-2.0 m within the first 12 months [26]. Biomass produc-
tion from coppicing trials has yielded between 3.2-5.4 t/ha/
year of edible leaves under short rotation cycles lasting 4-6
months [3]. Mature trees maintained under semi-wild or min-
imally managed systems have demonstrated fruit yields rang-
ing from 10 to 30 kg per annum [14]. Further agronomic ex-
perimentation is required to refine pruning practices and to

understand the trade-offs between leaf and fruit yields across
varying cultivation systems.

Intercropping and Agroforestry Integration

Vitex doniana has demonstrated compatibility with a range
of arable crops commonly cultivated in Nigerian savannas
[26], including cassava (Manihot esculenta), yam (Dioscorea
spp.), African yam bean (Sphenostylis stenocarpa), and Bam-
bara groundnut (Vigna subterranea). These cropping systems
benefit from the species’ contributions to soil fertility, mod-
erated microclimates, and partial shading effects. Strategic
intercropping enhances resource-use efficiency, minimizes
production risk, and improves land productivity, particularly
within smallholder systems [4]. Experimental trials assessing
crop combinations, spatial arrangements, nutrient dynamics,
and productivity trade-offs are essential for optimizing per-
formance in integrated systems.

Harvesting and Post-Harvest Handling

Leaf harvesting from V. doniana typically involves man-
ual plucking or coppicing, with harvesting frequency ranging
from two to three cycles per season, depending on rainfall
distribution [3]. Fruits are harvested by hand during the peak
ripening period, usually from January to April [15]. Post-har-
vest handling techniques include washing, sun-drying, or re-
frigeration to preserve product quality and prevent microbial
spoilage [33]. Establishing value chains for dried leaves and
processed fruit products such as juices, jams, or herbal teas re-
quires standardized hygiene protocols and appropriate pack-
aging practices to meet both local and commercial market
standards.

PHYTOCHEMICAL COMPOSITION AND PHAR-
MACOLOGICAL POTENTIAL

Phytochemical composition encompasses the diverse
chemical compounds in plants such as flavonoids, tannins,
saponins, alkaloids, terpenoids, and phenolic acids that con-
tribute to their nutritional and medicinal qualities. These bio-
active compounds form the basis of Vitex doniana’s traditional
uses and its promising pharmacological properties.

Vitex doniana contains significant phytochemicals, includ-
ing flavonoids (58.9-232.6 mg/100 g), saponins (31.7-96.7
mg/100 g), alkaloids (173.3-194.8 mg/100 g), phenols, and
tannins (up to 4200.7 mg/100 g), driving its antioxidant, anti-
bacterial, antifungal, anti-inflammatory, and immunomodula-
tory properties [34,35]. These compounds, particularly flavo-
noids and tannins, are influenced by ecological factors, with
nutrient-rich alluvial soils and wetter Guinean zones (e.g.,
Delta, Oyo) likely enhancing their concentrations, as seen in
larger fruits and leaves [6,11,14]. GC-MS profiling identified
secondary metabolites like sesquiterpenes, diterpenoids, phy-
tosterols (e.g., y-sitosterol), and triterpenoids, contributing to
anti-inflammatory, anticancer (e.g., against prostate cancer
cell lines), and hypolipidemic effects [36]. Crude extracts ex-
hibit stronger bioactivity than isolated compounds, suggest-
ing synergistic interations [37]. Variations in alkaloid detec-
tion, likely due to soil quality or climate, highlight the need
to optimize cultivation in high-water-table regions to maxi-
mize medicinal potential [34].

Clinical validation remains limited; no comprehensive hu-
man trials have yet confirmed V. doniana s traditional medici-
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nal claims or its efficacy as a pharmaceutical agent. Nonethe-
less, the available toxicological studies indicate low toxicity
and good safety margins in preclinical models, highlighting
its potential for development into safe and effective natural
therapies. [37,39].

CONSERVATION AND ANTHROPOGENIC
PRESSURES

Conservation strategies aim to protect and sustain wild
populations through in-situ and ex-situ approaches. Anthro-
pogenic pressures, such deforestation, and agricultural expan-
sion, threaten species survival and necessitate targeted con-
servation efforts [1].

V. doniana faces intense anthropogenic pressure from leaf
harvesting, timber exploitation, charcoal production, and ag-
ricultural expansion, leading to population declines and frag-
mentation in Nigeria and Benin [1,9]. In southern Benin, for-
est cover declined from 35.5% to 10% between 1986 and
2016, with similar trends likely in Nigeria’s savanna zones
[9]. In-situ conservation strategies, such as on-farm cultiva-
tion and preservation in sacred forests, are proposed to re-
duce pressure on wild stands [1]. Ex-situ approaches, in-
cluding germplasm collection and orchard cultivation, are
recommended to preserve genetic diversity and support do-
mestication [21,40]. The balance between in-situ and ex-situ
conservation strategies is debated, with concerns about ge-
netic erosion from over-reliance on vegetative propagation,
which may reduce genetic diversity [2,41]. The lack of com-
munity awareness and standardized conservation protocols
complicates sustainable management, particularly in rural ar-
eas where harvesting pressures are high.

Conservation strategies are critical for sustaining V. doni-
ana's genetic resources and supporting domestication. Inte-
grating the species into agroforestry systems can reduce pres-
sure on wild populations, while community engagement and
awareness programs can promote sustainable harvesting prac-
tices. Ex-situ conservation through germplasm banks can pre-
serve diverse morphotypes for breeding programs [1].

KNOWLEDGE GAPS AND FUTURE DIREC-
TIONS

To advance the domestication of Vitex doniana in Nigerian
savanna ecosystems, several critical knowledge gaps must be
addressed. Comprehensive, high-resolution GIS-based dis-
tribution models integrating climatic, soil, and topographic
data are essential to refine cultivation zones and predict range
shifts under climate change scenarios. Predictive studies us-
ing climate models are needed to assess the species resilience
to rising temperatures and altered rainfall patterns, ensuring
its adaptability in changing environments. Genetic studies to
identify markers for desirable traits, such as high fruit yield
or drought tolerance, will enhance breeding programs for im-
proved cultivars. Developing standardized protocols for seed
and vegetative propagation is crucial to overcome inconsis-
tent germination and ensure scalable cultivation while pre-
serving genetic diversity.

Non-conventional methods, such as somatic embryogen-
esis and plantlet regeneration, offer promising alternatives to
conventional propagation techniques, addressing the recal-
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citrant nature of Vitex doniana seeds and enabling mass dis-
tribution to Nigerian black plum farmers. Research on envi-
ronmental impacts on phytochemical profiles can optimize
cultivation for medicinal purposes, enhancing the species
pharmacological value. Community-based conservation ini-
tiatives, supported by awareness programs and policy frame-
works, are vital to promote sustainable harvesting and protect
wild populations through on-farm cultivation.

CONCLUSION

Black Plum (Vitex doniana Sweet) exhibits significant po-
tential for domestication in Nigerian savanna ecosystems due
to its wide geographic distribution, ecological adaptability,
and socio-economic value. Its ability to thrive across diverse
habitats, coupled with its rich phytochemical profile, posi-
tions it as a valuable candidate for integration into agrofor-
estry systems, contributing to food security, medicinal appli-
cations, and ecological benefits. However, challenges such
as low germination rates, anthropogenic pressures, and cli-
mate uncertainties require a multidisciplinary approach. By
integrating high-resolution agroecological zoning, advanced
propagation techniques (including somatic embryogenesis),
genetic improvement for desirable traits, and practical agro-
nomic management, such as optimized soil preparation, nutri-
ent management, water regulation, spacing, and pest control,
V. doniana can be cultivated effectively. Community-based
conservation strategies, supported by policy frameworks, will
further ensure sustainable harvesting and biodiversity con-
servation. This review provides a strategic framework for re-
searchers, policymakers, and farmers to unlock the full po-
tential of Black Plum through sustainable domestication,
enhancing livelihoods and ecosystem resilience in Nigeria.
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