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Abstract 

Jamun (Syzygium cumini), widely known as black plum, is a highly adaptable fruit-bearing tree with 

exceptional nutritional, medicinal, and ecological advantages. Despite its resilience in tropical and semi-

arid regions, especially in areas like Northern Nigeria, its integration into formal agricultural systems 

remains minimal. This review synthesizes current findings on the plant’s agronomic traits, physiological 

behavior, post harvest value chains, and soil-enhancing potential. It aims to spotlight scientific 

developments, underline its contributions to sustainable farming systems, and uncover the knowledge gaps 

restricting its broader utilization. The work also emphasizes its potential to support food resilience, 

ecological rehabilitation, and economic empowerment in resource-challenged zones. 
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1.0.  Introduction 

The global challenge of declining soil fertility, 

aggravated by intensive land use, 

deforestation, and erratic climate conditions, 

has necessitated a renewed focus on 

sustainable land management practices. 

Central to this effort is the integration of 

ecologically resilient and multipurpose plant 

species that can contribute to both agricultural 

productivity and environmental restoration. 

Among such underutilized species is Syzygium 

cumini (L.) Skeels, commonly known as black 

plum or Jamun - a fruit-bearing, evergreen tree 

with remarkable adaptability and potential for 

use in climate-resilient and soil-enhancing 

farming systems. 

Syzygium cumini belongs to the family 

Myrtaceae and is indigenous to the Indian 

subcontinent. It has, however, naturalized 

across many tropical and subtropical regions, 

including Southeast Asia, East Africa, and 

parts of West Africa. In Nigeria, particularly in 

the Savannah and semi-arid zones of the 

North, the species is commonly found in wild 
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and domesticated landscapes, thriving under 

limited rainfall and poor soil conditions. Its 

high tolerance to environmental stressors-such 

as drought, salinity, and nutrient-poor soils-

marks it as a promising candidate for 

sustainable agriculture and agroforestry, 

especially in regions where soil degradation 

poses a major threat to food security and land 

productivity.  

Despite its wide distribution and recognized 

medicinal and nutritional properties, S. cumini 

remains underrepresented in scientific 

discussions related to soil rehabilitation and 

land management. Much of the existing 

literature focuses on its pharmacological 

value, fruit composition, and traditional uses in 

medicine, while its role as a soil amendment 

agent and ecosystem service provider has 

received comparatively less attention. This 

knowledge gap limits its adoption in agro-

ecological strategies aimed at restoring 

degraded lands and enhancing soil health - a 

critical need in low-input farming systems 

where reliance on synthetic inputs is neither 

economically viable nor environmentally 

sustainable.  

Recent research underscores the importance of 

integrating multipurpose trees into agricultural 

landscapes, particularly those capable of 

contributing organic matter, regulating 

microclimate, improving soil structure, and 

enhancing biodiversity. S. cumini, with its 

deep-rooting system, dense canopy, and high 

biomass turnover, offers all of these qualities. 

Its leaf litter and organic residues could 

support soil organic carbon accumulation, 

improve microbial activity, and enhance 

nutrient cycling. Additionally, the tree’s 

potential for carbon sequestration aligns with 

global goals for climate change mitigation and 

ecological restoration.  

Moreover, the economic value of S. cumini 

cannot be overlooked. Its fruits are rich in 

antioxidants, vitamins, and minerals, and have 

growing demand in food, beverage, and 

nutriceutical industries. The development of 

value chains around its products could serve as 

a pathway for rural enterprise development, 

income generation, and livelihood 

diversification in resource-constrained 

communities.  

Yet, despite these multifaceted benefits, S. 

cumini is still absent from most national and 

regional agricultural development agendas. Its 

marginalization in formal land use planning 

and extension programs represents a missed 

opportunity to leverage an existing resource 

for ecological and economic gain. This review, 

therefore, aims to reposition Syzygium cumini 

as not only a fruit crop but also a strategic ally 

in soil quality enhancement, land restoration, 

and sustainable agricultural development.  

By synthesizing existing scientific evidence, 

practical observations, and regional 

experiences, this review brings to light the 

contributions of S. cumini to soil improvement, 

sustainable productivity, and agro-ecological 

resilience. The study also identifies critical 

knowledge gaps and provides direction for 

future research and policy integration. 

 

2.0.  Literature Review  

 

2.1.  Soil Amendment Potential of Syzygium 

cumini 

Soil amendment refers to the practice of 

adding natural or synthetic materials to 

improve soil physical and chemical properties. 

Syzygium cumini, through its leaf litter and 

root biomass, contributes significantly to 

organic matter enrichment in soils. The 

decomposition of fallen leaves and organic 

residues from the tree introduces humic 

substances that help improve soil structure, 

moisture retention, and nutrient availability.  

Studies have shown that multipurpose trees 

like S. cumini can contribute to the buildup of 

soil organic carbon (SOC), especially in 

degraded or nutrient-poor soils (Tiwari & 

Singh, 2015). Its litter quality, which includes 



Akanbi et. al. 

185 

 

moderate nitrogen and lignin content, supports 

microbial activity and accelerates nutrient 

cycling. Moreover, the fine root turnover and 

belowground biomass of S. cumini play a vital 

role in enhancing the soil rhizosphere and 

improving aggregate stability. In dryland 

systems, organic matter inputs from native tree 

species can significantly increase the cation 

exchange capacity (CEC) and buffering 

potential of soils (Sharma & Gupta, 2017). 

This suggests that integrating S. cumini into 

cropping systems could reduce dependence on 

chemical fertilizers, improve nutrient 

retention, and foster long-term soil fertility 

restoration. 

 

2.2. Role in Soil Management and 

Ecosystem Rehabilitation 

Beyond soil amendment, S. cumini plays a 

crucial role in broader soil management 

strategies, especially in marginal and erosion-

prone landscapes. Its extensive root system 

binds soil particles together, thereby 

minimizing runoff and controlling erosion - a 

persistent issue in semi-arid and deforested 

environments like parts of Northern Nigeria. 

The tree also contributes to improved 

infiltration and groundwater recharge. Its 

canopy helps in regulating surface 

temperature, reducing evaporation losses, and 

providing shade for companion crops in 

agroforestry setups. Furthermore, its 

integration into shelter belts and buffer zones 

can reduce wind erosion, protect croplands, 

and enhance micro-climatic conditions 

favorable for plant growth (Singh & 

Raghubanshi, 2014). 

By supporting beneficial soil microbial 

communities, particularly mycorrhizal 

associations, S. cumini indirectly enhances 

nutrient availability and disease resistance in 

soils (Ali et al., 2021). These ecological 

interactions make the species suitable for 

regenerative land-use models that aim to 

balance productivity with environmental 

sustainability.  

2.3. Physiological Performance and 

Environmental Tolerance 

One of the reasons S. cumini is gaining 

attention in sustainable agriculture is its 

exceptional physiological plasticity. The 

species exhibits high tolerance to drought, 

salinity, and poor soils, making it an ideal 

candidate for agro-ecological zones where 

conventional crops fail. 

Research indicates that S. cumini maintains 

high photosynthetic efficiency and water use 

regulation under limited moisture conditions 

(Basha et al., 2020). Its deep root architecture 

allows it to access subsoil water resources, 

which supports perennial survival even during 

prolonged dry seasons. Additionally, its 

evergreen nature contributes to year-round 

ecological services such as carbon 

sequestration and microclimate regulation. 

Under nutrient-limited conditions, the species 

demonstrates adaptive traits such as increased 

root-shoot ratio, delayed senescence, and 

osmotic adjustment, which enable it to 

maintain physiological functions. These traits 

are essential in designing resilient agro-

ecosystems in the face of climate variability.  

2.4.  Economic Potential and Value Chain 

Development 

Beyond ecological benefits, S. cumini holds 

significant economic promise, particularly for 

smallholder farmers and rural entrepreneurs. 

Its fruits are rich in bioactive compounds, 

including anthocyanins, flavonoids, and 

polyphenols, which are valued in 

pharmaceutical, food, and cosmetic industries 

(Srivastava et al., 2013). These 

phytochemicals are linked to anti-diabetic, 

anti-inflammatory, and antioxidant properties, 

creating demand in nutriaceutical markets.  

The fruit can be processed into juices, jams, 

wines, vinegar, and dried powders, creating 
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opportunities for value addition and rural 

enterprise development. In countries like India 

and the Philippines, S. cumini-based products 

are gaining commercial traction in both local 

and export markets. However, in West Africa, 

particularly Nigeria, its economic potential 

remains largely untapped due to poor market 

structures, limited awareness, and absence of 

processing infrastructure.  

In addition to fruits, the wood of S. cumini is 

durable and used in furniture and construction, 

while the bark and seeds have medicinal 

applications. Developing inclusive value 

chains for these products could support income 

diversification and improve livelihoods, 

especially for communities in degraded or 

drought-prone zones. 

2.5.  Agronomic Practices and Cultivation 

Gaps 

Despite its multipurpose value, the systematic 

cultivation of Syzygium cumini remains poorly 

documented. Most plantations are established 

through wildings or natural regeneration, with 

little standardization of planting density, 

propagation methods, or nutrient 

requirements. The lack of agronomic packages 

tailored to different agro-ecological zones 

limits its adoption in mainstream agriculture.    

The potential of S. cumini to contribute to soil 

health and productivity in low-fertility areas 

has been gaining empirical backing. The 

species adds organic matter to soils through its 

leaf litter and root residues, which, when 

decomposed, enhance microbial activity, soil 

structure, and nutrient cycling. 

Recent studies indicate that biochar derived 

from black plum wood, when combined with 

compost, significantly improves soil properties 

such as pH, total nitrogen, and cation exchange 

capacity. For instance, Mensah and Frimpong 

(2018) reported that compost-biochar 

treatments increased phosphorus availability 

and organic carbon in degraded Ghanaian 

soils, outcomes that can be replicated in 

Northern Nigerian farmlands. 

Agegnehu et al. (2023) demonstrated how 

combining compost with biochar on acidic 

tropical soils improved soil quality indicators 

and resulted in higher crop productivity. This 

synergistic interaction is especially relevant 

for S. cumini as it can enhance seedling 

survival, root vigor, and fruit yield in nutrient-

deficient soils. 

Additionally, organic amendments such as 

poultry manure and vermin-compost, when co-

applied with Biochar, have been proven to 

increase plant height, root mass, and fruit yield 

in analogous tropical species like okra and 

cocoyam (Akanbi et al., 2021). These benefits 

are attributed to improved soil moisture 

retention and nutrient-use efficiency. 

mycorrhizal inoculation also shows promise in 

boosting black plum performance. According 

to Patel et al. (2020), mycorrhizal fungi 

enhanced phosphorus uptake and drought 

resistance when applied to S. cumini saplings 

in sandy soils. These interactions between soil 

microbes and tree roots could significantly 

improve tree establishment and productivity 

under semi-arid conditions. 

Nonetheless, localized field trials involving 

these soil amendment techniques in black 

plum systems remain limited in Nigeria. Such 

trials would provide robust data on optimal 

amendment combinations, application rates, 

and their long-term effects on soil and tree 

performance. 

Studies recommend the use of seedlings or 

vegetative propagation methods such as 

softwood grafting and air-layering to ensure 

uniformity and early fruiting (Shukla et al., 

2016). Optimal spacing, pruning regimes, and 

integrated nutrient management systems also 

need to be developed for plantation-scale 

production. Furthermore, research into inter-

cropping systems, especially with legumes or 

other drought-tolerant crops, could enhance 

land use efficiency and soil enrichment. 
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Extension services and farmer education will 

be essential to promote the cultivation of S. 

cumini within agroforestry and orchard 

systems. Incorporating the species into 

national afforestation and climate adaptation 

programs could scale up its impact on both soil 

health and economic recovery.  

9.0.  Conclusion and Recommendations 

Syzygium cumini, commonly known as black 

plum or Jamun, emerges as a multifaceted and 

underutilized resource with significant 

potential to address the intertwined challenges 

of soil degradation, food insecurity, and 

climate vulnerability in tropical and semi-arid 

regions. This review highlights its remarkable 

ecological versatility, including its ability to 

thrive in nutrient-poor and drought-prone 

environments, making it a cornerstone species 

for sustainable agriculture and agroforestry 

systems. Its contributions to soil quality 

enhancement-through organic matter 

enrichment, improved nutrient cycling, and 

enhanced microbial activity-position it as a 

strategic ally in restoring degraded lands and 

promoting long-term agricultural productivity. 

The tree’s deep root system, high biomass 

turnover, and canopy cover further support 

erosion control, microclimate regulation, and 

carbon sequestration, aligning with global 

priorities for climate change mitigation and 

ecological restoration. Beyond its 

environmental benefits, S. cumini offers 

substantial economic opportunities, 

particularly for smallholder farmers and rural 

communities in resource-constrained regions. 

Its nutrient-rich fruits, seeds, and bark hold 

immense potential for value addition in the 

food, pharmaceutical, and cosmetic industries. 

Developing inclusive value chains for products 

like juices, jams, and nutri-ceuticals could 

drive rural enterprise development, enhance 

income diversification, and contribute to 

economic empowerment. Additionally, its 

durable wood and medicinal by-products 

provide further avenues for livelihood support, 

particularly in areas where conventional 

agriculture faces climatic and economic 

limitations. However, the integration of S. 

cumini into mainstream agricultural and land 

management frameworks remains hindered by 

critical knowledge gaps and institutional 

barriers. The lack of standardized agronomic 

protocols, limited field-based research on soil 

impacts, and insufficient socioeconomic data 

on market potential restrict its scalability. 

Moreover, its absence from national 

agricultural policies and extension programs 

underscores the need for targeted advocacy 

and awareness campaigns to promote its 

adoption. Addressing these gaps requires a 

concerted effort from researchers, 

policymakers, and agricultural stakeholders to 

reposition S. cumini as a priority species for 

sustainable development. 

  

9.1. Recommendations: 

To fully harness the potential of S. cumini, the 

following recommendations are proposed:  

1. Expand Field-Based Research: Conduct 

multi-location, long-term field trials to 

quantify the soil enhancing effects of S. 

cumini, focusing on soil physical (e.g., bulk 

density, porosity), chemical (e.g., pH, nutrient 

availability, cation exchange capacity), and 

biological (e.g., microbial biomass, enzyme 

activity) properties. These studies should 

prioritize agro-ecological zones in West 

Africa, particularly semi-arid regions like 

Northern Nigeria, to generate context-specific 

data.  

2. Develop Agronomic Protocols: Establish 

standardized guidelines for S. cumini 

cultivation, including optimal propagation 

techniques (e.g., grafting, air layering), 

planting densities, pruning regimes, and 

integrated nutrient management practices. 

Research should also explore inter-cropping 

systems with legumes or other drought-
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tolerant crops to maximize land use efficiency 

and soil health.  

3. Evaluate Economic Viability: Undertake 

comprehensive market analyses and return-on-

investment studies to assess the profitability of 

S. cumini-based products, including fruits, 

seeds, and wood derivatives. Pilot projects for 

small-scale processing units and cottage 

industries should be initiated to test the 

feasibility of value chain development in rural 

settings.  

4. Quantify Ecosystem Services: Employ 

ecological and hydrological modeling to 

measure the contributions of S. cumini to 

carbon sequestration, water regulation, and 

biodiversity conservation. These studies 

should quantify both above- and below ground 

carbon storage and evaluate the tree’s role in 

supporting pollinators and other beneficial 

species.  

5. Strengthen Policy Integration: Advocate 

for the inclusion of S. cumini in national and 

regional agricultural, agroforestry, and climate 

adaptation programs. This includes integrating 

the species into afforestation initiatives, soil 

fertility enhancement schemes, and extension 

services. Partnerships with local nurseries and 

farmer cooperatives can facilitate seedling 

distribution and farmer training.  

6. Promote Knowledge Dissemination: 

Develop extension materials and training 

programs to raise awareness among farmers, 

policymakers, and agricultural practitioners 

about the ecological and economic benefits of 

S. cumini. Demonstration plots and farmer 

field schools can showcase best practices and 

encourage adoption.  

7. Foster Public-Private Partnerships: 

Engage private sector stakeholders in the food, 

beverage, and nutriceutical industries to 

support the commercialization of S. cumini 

products. Collaborative initiatives can bridge 

gaps in processing infrastructure and market 

access, particularly in under served regions. 

By addressing these research, policy, and 

practical priorities, Syzygium cumini can be 

transformed from an underutilized species into 

a cornerstone of sustainable agriculture, 

ecological restoration, and economic 

development. Its integration into farming 

systems offers a pathway to resilient food 

systems, healthier soils, and empowered 

communities, particularly in the face of 

climate change and land degradation 

challenges. Scaling up its use will require 

interdisciplinary collaboration, innovative 

research, and proactive policy support to 

unlock its full potential for a sustainable 

future. 

 

Identified Knowledge Gaps for Further 

Studies 

Despite its multipurpose value and 

environmental adaptability, significant 

knowledge gaps limit the full integration of 

Syzygium cumini into soil management and 

sustainable agriculture frameworks, especially 

in West Africa and other semi-arid regions. 

These include: 

1. Lack of Quantitative Field Data on Soil 

Effects 

Most of the claims regarding S. cumini’s 

contributions to soil fertility - such as organic 

matter enrichment, erosion control, microbial 

enhancement, and nutrient cycling - are either 

anecdotal or derived from limited 

experimental studies. There is a need for 

empirical, location-specific field trials 

measuring: 

• Changes in soil physical properties 

(bulk density, porosity, infiltration 

rates), 

• Chemical parameters (pH, nutrient 

availability, CEC), 

• Biological indices (microbial biomass, 

enzyme activity). 

 

2. Limited Agronomic Research and Best 

Practice Models 
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There is no established standard agronomic 

protocol for cultivating S. cumini at scale. Key 

gaps include:  

• Reliable propagation techniques 

(grafting, budding, air layering), 

• Optimal planting spacing and pruning 

regimes, 

• Integration strategies with other crops 

(inter-cropping or hedgerow systems), 

• Irrigation and organic/nutrient 

supplementation practices under low-

input systems. 

 

3. Inadequate Economic Assessments 

While the commercial potential of S. cumini is 

recognized in terms of fruit, seed, and wood 

products, its market performance remains 

undocumented in many African countries. 

Critical gaps include: 

• Yield and return-on-investment (ROI) 

analysis for fruit and non-timber forest 

products, 

• Local and regional market surveys, 

• Feasibility of small-scale processing or 

cottage industries. 

 

4. Ecosystem Services Are Poorly 

Quantified 

There is insufficient scientific data on the 

ecosystem services rendered by mature S. 

cumini stands, especially in the context of:  

• Carbon sequestration potential (above- 

and below-ground), 

• Water regulation and hydrological 

influence, 

• Pollinator support and biodiversity 

conservation roles.  

 

5. Policy and Institutional Gaps 

Despite its resilience and multi-functionality, 

S. cumini is absent from most soil fertility 

improvement programs, agroforestry policies, 

and reforestation schemes in Nigeria and 

similar regions. Its potential remains 

overlooked due to: 

• Lack of inclusion in national tree crop 

promotion frameworks, 

• Inadequate support from extension 

services and nurseries, 

• Weak farmer awareness and 

demonstration programs. . 

 
Summary: Key Research Needs 

To close these knowledge gaps and unlock the 

full potential of Syzygium cumini, the 

following research and development priorities 

are recommended: 

• Conduct multi-location field trials 

assessing soil impacts under S. cumini 

cultivation. 

• Develop and test propagation, planting, 

and management guidelines tailored to 

specific agro-ecological zones. 

• Perform market and economic analyses 

to evaluate profitability and scalability. 

• Quantify the ecosystem services 

offered by S. cumini using ecological 

and hydrological modeling tools. 

• Advocate policy inclusion of S. cumini 

in national soil fertility, agroforestry, 

and climate adaptation programs. 
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