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Introduction

I am pleased to present a foreword to the 2025 NMFP Annual Report which highlights 
advances across all our pillars: Education and Research, Community Stewardship, 
National and International Partnerships, and Biodiversity Conservation.

In producing the report, it occurred to me that good things come to those who wait. 
There are three clear examples here. 

First comes from our ethos of collecting long term data. Over twenty years our 
phenology team, led by Hammasumo Ibrahim, has collected weekly data on timing 
and intensity of flowering, fruiting, leaf fall, and new leaf production from nearly 2,000 
trees across Ngel Nyaki forest. This effort has revealed strong signals of climate change 
in the forest ecosystem. The work translates into practical guidance for conservation 
management, from anticipating altered flowering and fruiting windows to informing 
restoration timing and species selection. Our findings are documented in the 
prestigious Journal of Ecology.

The second is from lost specimens being found. After 12 years, samples of reptiles and 
amphibians collected from Ngel Nyaki by then PhD student Denise Arroyo-Lambaer 
were forwarded from Abuja to herpetologist Dr David Blackburn of Florida Natural 
History Museum. Together we have at last published a ‘herp’ checklist for Ngel Nyaki 
forest reserve—the first of its kind for this part of Nigeria.

Thirdly, our 11-year search for a partner for the NMFP’s honey enterprise ‘Beyond Bees’ 
has succeeded. Prof. Shehu Hassan is providing honey processing infrastructure, 
packaging equipment, and market access, helping to establish a conservation-linked 
business creating sustainable income opportunities for local beekeeping communities 
while supporting NMFP’s long-term conservation and community development work.

Serendipitously this year was the reuniting with Ridwan Jaafar when we were both 
in Nigeria. Ridwan is a NMFP alumnus, currently completing his PhD thesis at Vrije 
Universiteit Brussels. As you read the report you will appreciate the energy and 
direction Ridwan is contributing towards our meeting our goals. 

I am pleased to welcome Bashir Mijinyawa to our science team. Bashir is a Yelwa 
indigen and NMFP alumnus, currently completing his MSc at Ahmadu Bello University, 
investigating how forest edges affect seed predation in Ngel Nyaki forest.

Kudos to our exceptional leadership team on Mambilla; Istifanus Jesse, Misa Zubairu, 
Gabriel Dabo, Hammasumo Ibrahim and Alfred Christopher who keep the work moving 
forward. From Lagos, Opeyeme Abimbola is demonstrating exemplary oversight of our 
accounts and HR, and from Jos / Harvard, Ivy Abiem continues to efficiently lead the 
ForestGeo team.

Despite all the progress we have made in 2025 there have been some major challenges, 
and I want to thank our Board Chairman, Phil Hall for his unwavering support, time and 
commitment in helping us to navigate our way forward.

Many thanks as always to Matt Walters for his broad support, including his pivotal role 
in creating this Annual Report and other promotional material.

Finally, on behalf of the NMFP, I would like to thank our Board, our funders, all our 
partners, field teams, students, and community members who contribute to this 
shared endeavour. Your dedication drives science that informs stewardship and ensures 
that Nigeria’s montane forests will endure for future generations.

Hazel Chapman  
Executive Director, Nigerian Montane Forest Project

Anastasios (Tasso) Paul Leventis - Patron 

Phil Hall (Chair) 

John Adeyemi Adeleke 

Danladi Umar 

Hazel Chapman 
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Mission Statement To promote national and international commitment to the 
conservation of Nigeria’s montane forests by inspiring 
excellence in research by postgraduate students and 
empowering local communities through employment and 
education. 

1.	 To combine scientific research with education at both 
tertiary and local community level in order to develop 
long term sustainable management of Nigeria’s 
montane forests. 

2.	 To facilitate the involvement of national and 
international researchers in Nigerian montane forest 
research.

3.	 To involve the community in the management of 
montane forest ecosystems.

4.	 To work with the community in other ways, such as 
developing small businesses and working with schools 
to develop conservation awareness.

Aims

Our values

We are committed to 
biodiversity conservation 
through working hand in 
hand with local communities.

We actively pursue our four 
primary aims above, all of which 
can be linked to the United 
Nation’s Sustainable Development 
Goals.
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Africa Nature Investors Foundation (ANI), Nigeria

A.P. Leventis Ornithological Research Institute (APLORI), Jos, Nigeria

Dr Andrew Hacket-Pain, University of Liverpool UK

Dr. Brian Sedio, University of Texas, Austin, USA

Embrace the Earth, Belgium

Gombe State University (GSU), Nigeria

Nigerian Conservation Foundation (NCF), Nigeria

Royal Botanic Gardens, Kew, England

Smithsonian Tropical Research Institute-ForestGEO, USA

Taraba State University (TSU), Nigeria

University of Canterbury (UC), New Zealand

University of Exeter, United Kingdom

University of Jos, Nigeria

Project Partners 
/ Collaborators

Project Funders Africa Finance Corporation (AFC)

A.G. Leventis Foundation

A.P. (Tasso) Leventis

Retired General T.Y. Danjuma

Taraba State Government

University of Canterbury, NZ

Our networks

Taraba State 
G O V E R N M E N T

https://www.africafc.org
https://www.leventisfoundation.org
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Scientific highlights

Climate change 
is altering Ngel 
Nyaki forest
This year we published the findings of 20 
years of weekly phenology data collection 
in the prestigious Journal of Ecology. 
Our data, on nearly 2,000 trees across 
Ngel Nyaki forest, documents the timing 
and intensity of flowering, fruiting, leaf 
fall, and new leaf production. We have 
explored how phenology is changing with 
increased temperatures and changed 
rainfall patterns.  We have found that 
climate change is affecting both timing 
and intensity of all parameters. Some 
species are flowering more, others less. 
Overall, fruit production is dropping and 
more leaves are falling. This will have 
major implications for the entire Ngel 
Nyaki ecosystem, as tree phenology 
dictates the flow of food and symbiotic 
relationships, as well as the soil nutrient 
status. 

Hammasumo and his team recording flowering of one of the 2000 tagged trees along the phenology transects. 

1560  |     Journal of Ecology. 2025;113:1560–1572.wileyonlinelibrary.com/journal/jec

Received: 1 May 2024 | Accepted: 4 March 2025

DOI: 10.1111/1365-2745.70044  

R E S E A R C H  A R T I C L E

Changes in quantity and timing of foliar and reproductive 
phenology of tropical dry- forest trees under a warming and 
drying climate

Hao Ran Lai1,2  |   Timothy Hill3  |   Silvio Stivanello3  |   Hazel M. Chapman1,4

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction 
in any medium, provided the original work is properly cited and is not used for commercial purposes.
© 2025 The Author(s). Journal of Ecology published by John Wiley & Sons Ltd on behalf of British Ecological Society.

1School of Biological Sciences, University 
of Canterbury, Christchurch, New Zealand
2South East Asia Rainforest Research 
Partnership, Kota Kinabalu, Malaysia
3Department of Geography, Exeter 
University, Exeter, UK
4Nigerian Montane Forest Project (NMFP), 
Yelway, Taraba, Nigeria

Correspondence
Hao Ran Lai
Email: hrlai.ecology@gmail.com

Hazel M. Chapman
Email: hazel.chapman@canterbury.ac.nz

Funding information
Bioprotection Aotearoa Centre of Research 
Excellence; T.Y. Danjuma; The North of 
England Zoological Society; Marsden Fund, 
Grant/Award Number: MFP- UOC2102; A.P. 
Leventis Foundation

Handling Editor: Jianyang Xia

Abstract
1. Plant phenology drives population dynamics and forest productivity; it is also im-

pacted by shifting environmental cues under climate change such as more preva-
lent drought. It is imperative to better understand how species and community 
phenology respond to climate change in leaf turnover and reproduction, both of 
which are required to integrate phenology into full life- cycle assessments.

2. However, relatively few studies to date examined the quantity and timing of phe-
nology simultaneously. We demonstrate that the simultaneous assessment of 
phenological quantity and timing across multiple organs reveals more nuanced 
and holistic insights into the consequences of climate change.

3. Extending a regression approach based on Fourier series, we decomposed the 
long- term (2004–2020) monthly leaf shedding, leaf flush, flowering and fruiting 
of 617 trees across 94 taxa at a Nigerian seasonally dry tropical forest into three 
periodic components—mean intensity, amplitude and phase—which respectively 
represent the total quantity, pulse concentration and peak timing of phenology. 
We then related each periodic component to warming minimum temperature and 
drying wet season rainfall.

4. We found that climate explained more variation in phenological amplitudes (14%–
66%) compared to mean intensity and timing (6%–49%). In drier years, more spe-
cies (18%) shed leaves earlier (changing timing) or in more concentrated pulses 
(changing amplitude), while only a few (2%) shed leaves in greater total amounts 
(changing mean intensity). This, combined with the decreased mean intensity of 
leaf flush, implies a lower primary productivity as trees deployed fewer leaves for 
a shorter period. Some species (30%) produced fewer fruits despite no change 
or even an increase in flowering; in a few species, this could be explained by a 
shortened flowering period that limited pollination. At the community level, re-
production became more synchronous, potentially creating periods of scarcity for 
consumers.
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Liana diversity and 
abundance in an 
Afromontane forest
The NMFP ForestGeo team concluded the 
Liana census within the ForestGEO plot 
in the reserve. Over 19,000 rooted lianas 
from 36 species were tagged, mapped, 
and measured. This research highlights 
the contribution of lianas to the overall 
woody species diversity, and their role in 
shaping the dynamics of the Ngel Nyaki 
Forest.

The ForestGEO team measuring liana stems within the 20.28ha ForestGeo plot. 

1 of 8Biotropica, 2025; 57:e70119
https://doi.org/10.1111/btp.70119

Biotropica

NATURAL HISTORY FIELD NOTE

The Search for Champion Lianas: The Largest Lianas on 
Six Continents
Stefan A. Schnitzer1,2  |  Begüm Kaçamak3,4 |  Isaac Zombo5 |  Vivek Pandi6  |  Patrick Addo-Fordjour7 |  Ya-Jun Chen8 |  
Alfredo Di Filippo9 |  Warren Y. Brockelman10 |  Anuttara Nathalang11 |  Ernesto Gianoli12 |  Maria M. Garcia Leon1 |  
Boris Bernal1 |  Emma Mackintosh13 |  Geertje van der Heijden14 |  Hideki Mori15 |  Christopher J. Davis16 |  Jacob D. J. Peters17 |  
Rahmad B. Zakaria18 |  Guillermo Ibarra-Manríquez19  |  Santiago Sinaca-Colín19 |  Wirong Chanthorn10 |  Gabriel A. Dabo20 |  
Francis E. Putz13,21  |  Andrew R. Marshall13,22,23 |  David M. DeFilippis1  |  Felipe Mello1 |  Annik Schnitzler24 |  
Christian Dronneau25 |  Naveen Babu Kanda11,26,27 |  Narayanaswamy Parthasarathy26  |  Hannes P. T. De Deurwaerder28

1Department of Biological Sciences, Marquette University, Milwaukee, Wisconsin, USA | 2Smithsonian Tropical Research Institute, Balboa, 
Panama | 3AMAP, Univ. Montpellier, IRD, CNRS, CIRAD, INRAE, Montpellier, France | 4Cirad, UPR Forêts et Sociétés, Montpellier, France | 5Olam 
Agri, Ouesso, Republic of the Congo | 6Manipal Centre for Natural Sciences, Centre of Excellence, Manipal Academy of Higher Education, Manipal, 
Karnataka, India | 7Department of Theoretical and Applied Biology, College of Science, Kwame Nkrumah University of Science and Technology, 
Kumasi, Ghana | 8Yunnan Key Laboratory of Forest Ecosystem Stability and Global Change, Xishuangbanna Tropical Botanical Garden, Chinese 
Academy of Sciences, Mengla, Yunnan, China | 9Department of Agriculture and Forest Science (DAFNE), Università degli Studi della Tuscia, Viterbo, 
Italy | 10Department of Environmental Technology and Management, Faculty of Environment, Kasetsart University, Bangkok, Thailand | 11National 
Biobank of Thailand, National Science and Technology Development Agency, Pathum Thani, Thailand | 12Department of Biological Sciences, Tarleton 
State University, Stephenville, Texas, USA | 13Forest and People Research Centre, University of the Sunshine Coast, Sippy Downs, Queensland, 
Australia | 14School of Geography, University of Nottingham, Nottingham, UK | 15Forestry and Forest Products Research Institute, Tsukuba, 
Ibaraki, Japan | 16Department of Biological Sciences, University of Pittsburgh, Pittsburgh, Pennsylvania, USA | 17The Forest School, Yale School 
of the Environment, New Haven, Connecticut, USA | 18School of Biological Sciences, Universiti Sains Malaysia, Penang, Malaysia | 19Insituto de 
Investigaciones en Ecosistemas y Sustentabilidad, Universidad Nacional Autónoma de México, Morelia, Michoacán, México | 20Nigerian Montane 
Forest Project, Ngel Nyaki, Taraba State, Nigeria | 21Department of Biology, University of Florida, Gainesville, Florida, USA | 22Reforest Africa, 
Mang'ula, Tanzania | 23Flamingo Land, Kirby Misperton, Yorkshire, UK | 24Association Francis Hallé, Metz, France | 25Ligue pour la Protection 
de Oiseaux, Rochefort, France | 26Department of Ecology and Environmental Sciences, School of Life Sciences, Pondicherry University, Puducherry, 
India | 27Department of Ecology, French Institute of Pondicherry, Puducherry, India | 28Department of Forest Resources and Environmental Conservation, 
Virginia Tech, Blacksburg, Virginia, USA

Correspondence: Stefan A. Schnitzer (s1@mu.edu)

Received: 29 November 2024 | Revised: 6 September 2025 | Accepted: 29 September 2025

Associate Editor: Rhett D. Harrison  | Handling Editor: Margaret Metz 

Funding: Financial support for liana censuses in Panama was provided by the US National Science Foundation through grants DEB 06- 13666, 08- 
45071, 10- 19436, 12- 58070, 18- 22473, 20- 01799, and IOS 15- 58093. An Anne McLaren Fellowship from the University of Nottingham and Centre National 
de la Recherche Scientifique (CNRS) funding supported G.H. H.P.T.D.D. was funded by the Carbon Mitigation Initiative at Princeton University. The 
ForestGEO Research Grant Program sponsored the Ngel Nyaki Liana Census, supporting G.A.D. E.M. was supported by Australian Research Council grant 
FT17010027.

Keywords: climbing plants | maximum size | temperate forests | tropical forests | woody vines

ABSTRACT
Determining species' maximum sizes provides valuable insights into their ecology, natural history, and potential ecosystem 
contributions. Using both plot- based and forest- wide surveys on six continents, we document the largest “Champion” liana ever 
recorded (866 mm diameter) from an African forest, as well as continental Champions Lianas from around the world.

© 2025 Association for Tropical Biology and Conservation.

Vi
ne

 b
y 

Co
lle

en
 W

ils
on

 fr
om

 N
ou

n 
Pr

oj
ec

t (
CC

 B
Y 

3.
0)



8 canterbury.ac.nz/afromontane

Evidence for positive 
plant-soil feedbacks in 
Afromontane forests
Plant–soil microbial interactions influence 
biodiversity and species coexistence in 
terrestrial ecosystems, but the strength 
and scope of plant–soil feedbacks (PSFs) 
in tropical Afromontane forests are not 
fully understood. Our study, published 
in the Journal of Tropical Ecology 
measured PSFs in six tree species. The 
only species showing a positive PSF was 
Garcinia smeathmannii, which showed a 
significant seedling-growth advantage 
when grown in conspecific soil inocula. 
These results suggest that PSFs may 
play a limited role for most species in 
this ecosystem. The notable exception, 
G. smeathmannii, highlights a nuanced 
ecological dynamic that warrants further 
investigation. Ongoing work aims to 
unravel the mechanisms behind species-
specific PSFs and their implications 
for forest composition, resilience, and 
management.

A Garcinia smeathmanii sapling in Ngel Nyaki forest. 

Journal of Tropical Ecology

www.cambridge.org/tro
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Investigating plant-soil feedbacks in tropical
montane forest trees

Iveren Abiem1,2,3 and Hazel M. Chapman1,3

1Department of Plant Science and Biotechnology, University of Jos, Jos, Nigeria; 2School of Biological Sciences,
University of Canterbury, Private Bag 4800, Christchurch, New Zealand and 3Nigerian Montane Forest Project, Yelwa
Village, Taraba State, Nigeria

Abstract

Plant-soil microbial interactions play a central role in maintaining biodiversity and coexistence
in terrestrial ecosystems. However, to what extent plant-soil feedbacks (PSFs) operate in
tropical Afromontane forests remains unclear. In this study, we conducted a PSF shade house
experiment using six tree species exhibiting diverse life-history strategies and abundances in a
sub-tropical montane forest in Nigeria. Seedlings were grown under controlled conditions in
sterilised soil with or without soil inoculum collected under mature trees of each of the six
species.We assessed whether conspecific tree seedlings’ performance was altered in comparison
to heterospecific seedlings when grown in the soil of their adult trees. Seedling growth did not
significantly differ between inocula from conspecific and heterospecific adults in five of the six
species tested, indicating no evidence of PSFs. InGarcinia smeathmannii,we found a significant
increase in seedling growth when grown in conspecific soil inocula. Given that no PSFs were
observed in five out of six species, our study suggests that PSFs may play a limited role in the
performance of some species in this Afromontane ecosystem. Nonetheless, the facilitative
interaction noted in Garcinia smeathmannii indicates a nuanced ecological dynamic worth
further exploration.

Introduction

Increasing evidence suggests that interactions between plants and their soil are important
determinants of the structure of plant communities through plant-soil feedbacks (PSFs). PSFs
arise through plants changing the biotic and abiotic properties of the soils they inhabit, which
may then influence plant growth (Bever 2003, Van Der Putten et al. 2013). A plant species may
influence soil conditions in a way that supports its growth (positive feedback) or hinders its
development (negative feedback). Positive PSFs arise through the accumulation of soil nutrients
(Berendse 1990, Chapman et al. 2006, Wardle 1999) or symbiotic mutualists (Klironomos 2002,
Van Der Putten et al. 2016) and may eventually lead to clumped distribution patterns or
monodominance (Crawford & Knight 2017, Dickie et al. 2014, Teste et al. 2017). Positive PSFs
could be used to explain conspecific facilitation when a plant modifies its soil environment in a
way that has positive effects on its conspecifics (Reinhart et al. 2021). Negative feedbacks are
generated through nutrient depletion (Berendse, 1994) or changes in litter quality and nutrient
cycling (Bennett & Klironomos 2018), or the accumulation of soil pathogens (Bever et al. 2015,
Chung & Rudgers 2016, Smith-Ramesh & Reynolds 2017, Van Der Putten et al. 2016,). Soil
microbial effects tend to be much stronger than nutrient effects (Ke et al. 2015) and are most
pronounced at the seedling stage. Negative soil feedbacks occur when a plant modifies its soil
biota in a way that inhibits conspecific more than heterospecific neighbours (Bever et al. 2015,
Mangan et al. 2010).

Evidence suggests that rare species are more prone to negative PSFs than abundant species
(Klironomos 2002, Maron et al. 2016, Thakur et al. 2021). Plants’ traits may also help predict the
direction of PSFs; fast growth rates and larger specific leaf areas are associated with more
negative values (Maron et al. 2016, Xi et al. 2021, Xi et al. 2023) while larger seed size is
associated withmore positive (or less negative) values (Xi et al. 2021). Thus, fast-growing, small-
seeded plants investing less in traits associated with natural enemy defence are predicted to have
more negative PSFs than slower-growing, large-seeded species (Xi et al. 2021). Shade tolerance
can also influence the direction of PSFs; shade-tolerant species tend to be slower growing and
allocate more resources towards enemy defence, thus having a less negative PSF (Xi et al. 2021).

In this study, we explored the relative contribution of soil biota in generating negative
feedback across six plant species with different abundances, seed traits and shade tolerance in a
West African montane forest. A shade-house experiment was used to assess PSFs on plant
performance. Our specific question was: Does the performance of conspecific seedlings differ
when grown in the presence of soil biota associated with their adult trees compared to the soil
biota of heterospecific adults? Earlier studies in this forest demonstrated weak or non-existent

https://doi.org/10.1017/S0266467425100060 Published online by Cambridge University Press
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Science research UNIQUE 

NIGERIAN 
BIODIVERSITY 
RESEARCH 
STATION

Passive Forest 
Restoration is turning 
grassland into forest
This year the team measured and 
tagged every tree within a 5 m radius 
of each of 150 seed traps, recording 
stem diameter, height and species. 20 
years ago there were almost no trees 
near the traps, now almost all of the 
traps have at least one tree close by- 
highlighting the rate of forest recovery. 

Alfred Christopher and Jennifer Markus measuring the distance from a seed trap to the 
nearest tree.

Field assistants Yakubu and Idris measuring seedlings along the fence line

Fence line observations lead to further research
Fences play multiple ecological roles in Ngel Nyaki Forest Reserve, including protecting 
the forest from cattle grazing and facilitating the natural recovery of degraded areas. 
Observational surveys indicate the emergence of ‘tree lines’ associated with fence 
posts, highlighting their role as perches for seed dispersing bird species. Ongoing 
surveys of fence structures are being conducted to quantify such restoration effects.
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Our staff members, L to R Baba Ali and Mallam Hussaini, are controlling the cows to keep 
them within the experimental plots.Investigating how 

grazing affects 
regeneration
We have established experimental 
treatments to quantify the effects of 
cattle grazing on biomass accumulation 
and habitat recovery, thereby explicitly 
integrating grazing ecology into 
our restoration framework. These 
experiments are generating empirical data 
on herbivore–landscape interactions in 
grassland areas surrounding the forest. 

Building on this foundation, experimental 
plots with different management 
treatments, including controlled burning 
and grazing, have been established across 
grassland areas in the Reserve. Together, 
these plots will provide a baseline for 
developing a data-driven approach to 
restoration planning and the long-term 
ecological management of montane 
ecosystems. 

ForestGEO plot seedling recensus 
Each year, the NMFP ForestGEO team conducts detailed seedling censuses within 
the Ngel Nyaki ForestGEO Dynamics Plot. By monitoring recruitment, growth, 
and survival at the earliest life stages, this long-term effort reveals how plant 
populations are maintained through time. These data are central to our goal of 
understanding the processes that shape forest dynamics and regeneration in Ngel 
Nyaki Forest Reserve. 

Abubakar Bawuro and Hammadu Yusufu 
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Intern students tagging and measuring seedlings around the seedtraps.

Seedtrap seedling 
monitoring
For more than 15 years, NMFP has 
maintained a network of seed traps 
strategically deployed along the forest 
edge and in adjacent open areas to 
document seed rain and regeneration 
processes. The early establishment of 
these traps coincided with a period of 
active forest recovery, and over time, 
areas that were once open or degraded 
have regenerated to the extent that 
several traps originally positioned outside 
or at the forest margin are now located 
well within closed forest. In addition to 
recording seed dispersal patterns, the 
traps have acted as focal points for seed 
deposition, facilitating local recruitment 
and vegetation establishment. We are 
now systematically monitoring the 
vegetation surrounding these former edge 
traps better to understand the trajectories 
and mechanisms of montane forest 
recovery.

Tracking mast seeding events across six species  
This long-term project investigates the synchrony of seed production among 
individuals of the same species, using seed traps to quantify annual seed output. By 
tracking seed production across six focal plant species, the study reveals patterns 
of reproductive timing and variability, providing insight into how coordinated seed 
production influences regeneration and population dynamics in the Ngel Nyaki forest.

Isti (right) and Exodus (left) monitoring one of the mast seeding seedtraps
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Mycorrhizal fungi 
composition in 
an Afromontane 
forest ecosystem 
We conducted a comprehensive 
assessment of mycorrhizal fungi within 
the Ngel Nyaki Forest Reserve as part 
of a project led by Dr Iveren Abiem, 
focusing on a montane ecosystem 
that is relatively drier, cooler, and less 
species-rich than lowland tropical forests. 
Using a combination of field sampling 
and molecular analyses, we extracted 
DNA from soil samples, amplified, 
and sequenced the ITS2 rDNA region 
to characterize mycorrhizal fungal 
communities. By addressing a major 
gap in tropical mycorrhizal research, 
this work advances understanding of 
microbial ecology in montane forests 
and explores the role of mycorrhizal fungi 
in supporting forest resilience under 
changing environmental conditions. The 
project is funded by the Society for the 
Protection of the Underground (SPUN).

Dr Ivy Abiem and the field team collecting composite soil for mycorrhizal DNA extraction

The local school children spell out the letters with their bodies after the SPUN seminar.
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Long-term monitoring

These long-term data includes:

•	 Weekly records of flowering, fruiting, 
leaf fall and new leaf production, for 
2,000 trees along 8 km of transects, 
revealing how climate change is 
influencing phenology and ecosystem 
interactions. 

•	 Weekly counts and species 
identification of seeds in 150 seed traps 
placed strategically outside of the forest 
to measure natural restoration rates 
and regeneration dynamics.

•	 Weekly seed counts from 200 seed 
traps inside the forest to measure 
seeding patterns and spatial dispersal.

•	 Five-year censuses of our 20.28 ha 

Biotropica. 2023;55:221–231.    | 221wileyonlinelibrary.com/journal/btp

1  |  INTRODUC TION

Understanding how anthropogenic drivers such as climate change, 
forest fragmentation, and hunting are altering forest compo-
sition has become a key question in tropical ecology (Feeley & 
Silman, 2011; Laurance, 2004; Soh et al., 2019). As anthropogenic 
effects increase in their extent and severity, taxonomic and func-
tional composition are changing and species interaction networks 
are breaking down (Lewis, 2009; Lewis et al., 2009). Different spe-
cies respond in different ways to change (Feeley et al., 2007); while 
some species increase in abundance, others decline or may even 
be driven to local extinction (Brook et al., 2008). For example, a 
study of seedling recruitment in hunted versus non- hunted forests 

in Nigeria demonstrated a disproportionate increase in seedlings 
of wind- dispersed species in hunted sites (Effiom et al., 2013). In 
Ghanaian lowland dry forests, the relative frequency of deciduous 
species is increasing as droughts become more common and last 
longer (Aguirre- Gutiérrez et al., 2019). Thus, being able to predict 
species trajectories is essential for effective management of forests 
(Ganivet & Bloomberg, 2019; Grimshaw, 2001), biodiversity conser-
vation (Feeley et al., 2007; Fort & Grigera, 2021) and for predicting 
future carbon stocks (Muller- Landau, 2004).

Processes happening at the seed- to- seedling transition play a 
crucial role in determining an individual's fate and therefore commu-
nity structure and diversity (Clark et al., 2013; Dalling & John, 2008). 
During these early stages of development, potential recruits must 
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Abstract
Predicting how forest species composition may change in response to global change 
is essential for meaningful management. Which species are most likely to successfully 
recruit depends on a multitude of factors, but processes operating at the seed- to- 
seedling transition being especially important. Here, we explore how insufficient seed 
dispersal (dispersal limitation) and ecological filtering of seedlings (establishment limi-
tation) influence species recruitment in an Afromontane Forest. We combined census 
data from seeds in seed traps and seed- seedling transition plots in a Nigerian montane 
forest to measure dispersal and establishment limitation across species, life history 
strategies, and seed sizes. From 106 seed traps and 318 seedling plots, we recorded 
11,278 seeds from 38 species and 2688 seedlings of 61 species. All species except for 
one liana showed strong dispersal limitation while 23 out of the 30 species showed 
establishment limitation. The two lianas sampled had significantly lower dispersal lim-
itation compared to the trees investigated in the study. Our results suggest that both 
dispersal and establishment limitation are markedly high in this Afromontane forest 
than would be expected in a lowland counterpart.

K E Y W O R D S
lianas, montane forest, Nigeria, recruitment limitation, seed rain, seed- to- seedling transition
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Assessing the impact of abiotic
and biotic factors on seedling
survival in an African montane
forest
Iveren Abiem1,2,3*, David Kenfack4 and Hazel M. Chapman1,3

1School of Biological Sciences, University of Canterbury, Christchurch, New Zealand, 2Department
of Plant Science and Biotechnology, University of Jos, Jos, Nigeria, 3Nigerian Montane Forest Project,
Yelwa, Taraba, Nigeria, 4Forest Global Earth Observatory, Smithsonian Tropical Research Institute,
Washington, DC, United States

Tree seedling dynamics underpin subsequent forest structure and diversity as

different species/guilds respond variously to abiotic and biotic stresses. Thus,

understanding differential seedling responses to stresses helps us to predict forest

trajectories. Because forests vary in both environment and species composition,

generalisations across tropical forests are difficult. Afromontane forests are

important carbon stores, harbour high diversity and provide critical ecosystem

services, yet they are vulnerable to climate change. Here, we investigate the

importance of key abiotic and biotic factors on survival of seedling guilds along

spatial and temporal scales in a montane forest in south-eastern Nigeria. We use

data from 318 seedling plots censused every 3 months from 2017 to 2020 to

identify seven key abiotic and four biotic factors influencing seedling survival.

We used the Kaplan–Meier method to estimate the persistence time of 1,145

seedlings at community and guild levels. At the community level, newly recruited

seedlings had a median survival time of 15 months and about 37% of the seedlings

sampled where still alive after 24 months. Understory tree species survived

significantly longer than the other growth form guilds and seedling survival did not

differ across shade tolerance guilds. Conspecific adult density and steeper, more

north facing slopes had a negative effect on tree seedlings survival. In addition,

tree seedlings that recruited in October (end of wet season/beginning of dry) had

lower survival probabilities compared to those that recruited in the other months.

Except for initial height, seedling survival in lianas was not impacted by any of

the abiotic and biotic variables tested. Our results suggest that under the current

environment forest structure and diversity is changing, most noticeably lianas are

increasing in abundance relative to trees.

KEYWORDS

Afromontane forest, biotic neighbourhood, negative density dependence, Ngel Nyaki,
Nigeria, seedling survival

1. Introduction

The seedling stage constitutes a significant bottleneck for forest regeneration (Harper,
1977; Comita et al., 2009; Martini et al., 2019; Ssali et al., 2019), so that understanding factors
influencing seedling survival is essential for predicting future forest community structure
and dynamics (Johnson et al., 2017; Lin et al., 2017). Moreover, because seedling recruitment
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a b s t r a c t

External threats from agricultural intensification, fire encroachment, species invasion and illegal harvest-
ing present major conservation challenges in isolated tropical forest remnants. These processes can
greatly exacerbate the magnitude of edge effects as the degree of patch to matrix contrast increases. The-
ory suggests that mitigation of these effects should be possible through conservation strategies that
remove external threats and restore adjacent matrix structure, but this has not been tested experimen-
tally. In the rapidly-dwindling Afromontane rainforests of Nigeria, where nature reserves have the least
protection of all African conservation areas, we created an experimental matrix restoration treatment in
which we excluded livestock by fencing, maintained a fire-exclusion break, and passively revegetated a
200 m buffer zone in the surrounding matrix at replicated edges. After three years, dung beetle commu-
nities in remnant forests showed a 53% increase in abundance at sites adjacent to the restored matrix.
Over 90% of the common dung beetle species differed in the magnitude of their edge responses between
forest-to-restored versus forest-to-degraded matrix sites. Moreover, a significant difference in species
richness across the forest-to-degraded matrix edge became non-significant following matrix restoration,
and there was also a significant decrease in community dissimilarity across the edge gradient in these
regenerating sites. Just three years after excluding threatening processes from comparatively small areas
of matrix habitat, we found that these efforts not only reduced edge effects, but also (1) enhanced dung
beetle populations in the adjacent reserve, (2) led to an increase in dung beetle capture rates in the regen-
erating matrix, and (3) facilitated re-establishment of species that were absent due to matrix degrada-
tion. Therefore, regenerating buffers can substantially increase effective reserve size and restore
invertebrate communities in landscape mosaics where remnant habitats are embedded within anthropo-
genic landscapes.

� 2013 Elsevier Ltd. All rights reserved.

1. Introduction

Edge effects are trans-boundary phenomena that result from
the biotic and abiotic contrast between two adjoining habitat types
(Campbell et al., 2011; Ewers and Didham, 2006b; Fonseca and Jo-
ner, 2007). These effects may represent a modification or intensifi-
cation of existing processes following the fragmentation of
continuous habitat, or entirely novel and induced phenomena for
species in habitat remnants (Ries and Sisk, 2004). As edge effects
are strongly affected by the degree of patch versus matrix contrast,
the degree to which edges act as a barrier vs a zone of interchange

for organisms in remnant habitat patches cannot be quantified
without explicit consideration of the adjacent matrix habitat char-
acteristics (Campbell et al., 2011; Murphy and Lovett-Doust, 2004).
Surprisingly, despite edge effects being widely recognized as the
product of the flow of materials, energy, and organisms between
adjoining habitats (Fagan et al., 1999), relatively few studies have
quantified edge responses across both sides of edge gradients
(Fonseca and Joner, 2007), and fewer still have determined the
interacting effect of variation in adjacent matrix structure on con-
tinuous edge response functions (Campbell et al., 2011).

Edge effects are exacerbated by external anthropogenic pro-
cesses that have direct and indirect impacts on remnant communi-
ties. For example, fire encroachment from land-clearing in the
surrounding matrix can have a major impact on the vegetation
structure at forest edges (Cochrane and Laurance, 2002), and on
the associated animal communities within the forest remnants

0006-3207/$ - see front matter � 2013 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.biocon.2013.12.006
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ForestGeo plot, measuring and mapping 
every stem > 1 cm DBH to track growth, 
mortality, and carbon dynamics. There 
are more than 41,000 stems and 40,000 
individually mapped, labelled and 
measured trees of 106 tree species. 

•	 Regular counts of seedlings in 318 
seedling plots and seeds, fruits, flowers 
and other reproductive parts in 106 
traps located throughout the ForestGeo 
plot. 

All these data underpin our understanding 
of how the forest and surrounding 
grassland are changing over time. It 
allows us to extract slow and complex 
trends from natural year-to-year variation. 

Long term data allow us to understand 
how forest dynamics and resilience are 
changing with climate. They allow us to 
evaluate the success of our conservation 
efforts, and provide us with data for 
evidence-based management and policy 
making.

The success of this long- term data 
collection relies on our dedicated team on 
the ground at Ngel Nyaki—almost entirely 
from the local community. Some field 
assistants have been with is for almost 
20 years and are truly expert at their jobs. 
Others are trained to become part of the 
team. All have become astute ecologists 
and almost all, expert plant taxonomists. 

Long-term ecological monitoring at Ngel Nyaki makes us unique in Nigeria and beyond. 

Some examples of the many publications from our long-term monitoring studies
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Grants and workshops

L to R: Istifanus, Idris and Alfred counting flowers trapped in a seed trap

Hammasumo and Esau collecting seeds of Eugenia gilgii for planting.

ForestGEO 
research grant
Istifanus was awarded a ForestGEO 
research grant to investigate mast 
seeding, this being a coordinated 
reproductive strategy in which plants 
produce exceptionally large seed crops in 
certain years. We have conducted a study 
of this across selected tree species in the 
reserve. This work represents This study 
represents a significant advancement for 
ecological research in Nigeria, where mast 
seeding remains poorly documented, 
and will generate novel insights into 
reproductive dynamics in montane forest 
systems.

Rufford Small Grant 
Gabriel was awarded a Rufford Small Grant 
to assess the population status of two 
critically endangered plant species within 
Ngel Nyaki forest, Eugenia gilgii, a critically 
endangered species endemic to Nigeria 
and Cameroon and Aubregrinia taiensis, 
a species with only 18 mature individuals 
across its range. Alongside field-based 
population surveys, the project involves 
community engagement, working with 
neighbouring communities to raise 
awareness of threatened species and 
strengthen local stewardship to improve 
their long-term persistence in the reserve.

ForestGEO analytical 
workshop 
Dr Iveren Abiem and Gabriel Dabo 
received funding from the Smithsonian 
Institute in Washington to attend the 
2025 ForestGEO Analytical Workshop in 
Nanyuki, Kenya. This workshop provides 
an excellent opportunity for small groups 
to collaborate on specific research topics, 
using data from the long-term ForestGEO 
plots. Ivy focused on seedling dynamics 
within the ForestGEO plot, while Gabriel 
analysed the liana data he has been 
collecting from the plot. The outcomes of 
these analyses are expected to contribute 
to high-quality publications.

Dr Ivy and Gabriel during the ForestGEO Workshop

https://www.rufford.org/projects/gabriel-atsen-dabo/conservation-and-ecology-of-two-critically-endangered-plant-species-understanding-their-distribution-habitat-requirements-threats-and-conservation-strategies/
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Dr AJ (Anthony) Gillis 
Research Associate – Ecological analysis and modelling

AJ is an ecologist at the University of Canterbury. Originally from the USA, AJ’s passion 
is using spatial information  to answer ecological questions. Most of his experience has 
been in marine environments answering questions around the influence of home range 
on sea turtles diet and exploring the importance of direct and indirect interactions in 
rocky shore kelp and estuarine communities. AJ is currently working with the NMFP to 
develop suitable analyses for our long- term forest restoration data. 

Ahmed O. Abdulrahaman 
Research Associate – Geographic Information Systems and remote sensing

Ahmed applies Geographic Information Systems (GIS) and remote sensing to forest 
management. He is completing a Master’s in Space Science and Technology (Remote 
Sensing and GIS) at the Federal University of Technology Akure, building on degrees in 
Urban and Regional Planning and Geography (Remote Sensing). His research combines 
remote sensing, field inventory, and soil analysis to evaluate regeneration patterns 
across the restoration plots at Ngel Nyaki.

New associates

Atiku M. Jafar, Esq.
Associate – Corporate governance & compliance

Atiku M. Jafar is a Nigerian commercial lawyer and energy-sector professional 
supporting NMFP by providing advice on legal, governance, and institutional 
structuring matters, helping strengthen our long-term organisational development and 
strategic partnerships

Haruna Tijjani Zango
Associate – Digital systems & technology

Haruna Tijjani Zango supports NMFP’s digital infrastructure, including website 
development, systems coordination, and technology platforms that enhance 
communication, visibility, and operational efficiency. Haruna brings expertise in 
software engineering, digital systems, and AI-enabled platform development.

Abbas Suleiman Tafida
Associate – IT infrastructure & technical support

Abbas Suleiman Tafida supports NMFP’s IT infrastructure and technical operations, 
thereby helping improve our internal systems and workplace on-boarding support.

We are most fortunate to have five new associates join our team.



16 canterbury.ac.nz/afromontane

Ikima Damian Iorliam
Modibbo Adama University Yola

Assessment of Soil Physio-Chemical 
Properties and Microbial Diversity 
Damian is assessing the soil physio-
chemical properties and microbial 
diversity in relation to tree species 
diversity in the fragments of Ngel Nyaki 
forest reserve. His work will answer 
questions on how some soil and microbial 
parameters contribute to the diversity of 
trees within the reserve.

Ogwuche Agnes Ene
Federal University Wukari

Diversity, nutrition and utilization 
of edible wild plants 

Agnes is currently working on the 
diversity, nutrition and utilization of 
edible wild plants in the three ecological 
zones of Taraba State. She has collected 
both field and questionnaire data to 
answer her research questions.  

Students

PhD students

With logistical support and science supervision from the NMFP, Ngel Nyaki forest reserve has become a 
research destination for students from across Nigeria and internationally.

Awoku Gboyega 
University of Canterbury, New Zealand

The insect pollinators of subsistence 
farmlands of the Mambilla Plateau
Gboyega and his field assistants have 
carried out substantial fieldwork on crop 
plant pollination across multiple sites on 
the plateau, he has analysed his data and 
written his thesis. His oral exam is due 
early 2026. Gboyega’s work will inform 
new strategies that will improve the crop 
yields for local farmers. 
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Evelyn Micah Joshua
Gombe State University

Extinction risk assessment of 
vascular plants and impacts on 
ecosystem structure 
Evelyn is working on the extinction risk 
assessment of vascular plants, and its 
impact on the ecosystem structure of 
Ngel Nyaki Forest Reserve. She has carried 
out some inventory and identification by 
using the already established phenology 
transects in the reserve. These data will be 
used to provide an extinction risk index 
for several species.

Stella Agwom
APLORI

Ecological assessment of fern 
diversity and their role in habitat 
structuring for birds
Stella has been working on ferns within 
the reserve, her project research aims at 
assess the diversity of fern species in the 
forest and the ecological role of the fern 
species in structuring microhabitats that 
birds use within the montane ecosystem 
of Ngel Nyaki forest reserve. 

Preliminary findings showed that the 
forest fragment has the most species 
richness of ferns, while the eucalyptus 
plantation has the least.

MSc students

Bashir Mijinyawa
Ahmadu Bello University Zaria

Edge effects on seed survival within 
Ngel Nyaki Forest Reserve
Bashir is nearing the completion of his 
MSc thesis which is investigating the 
influence of forest edge effects on tree 
species seed and seedling survival. Dr 
Kim McConkey from the University of  
Nottingham, Malaysia, is going to be 
Bashir’s examiner. His MSc oral exam is 
scheduled for early 2026. 
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Taraba State 
University student 
field trip 
As part of our commitment to training 
and capacity building, we regularly 
host students from universities across 
Nigeria for field-based learning. These 

Students from the Forestry Department of TSU during their field trip at Ngel Nyaki.

Intern students – undergraduate work experience with the NMFP

We remain committed to high quality 
training at tertiary level to build capacity. 

We hosted 10 undergraduate students 
from the Forestry and Botany 
Departments of Taraba State University 
as part of their industrial training 
programme. Fully embedded in the 
project, the students work closely with 
our staff and contribute to ongoing field 
and research activities, gaining practical 
experience in ecological research and 
conservation.

Intern students out in the field to survey 
insects.

visits expose the students to a range 
of ecological field techniques and 
introduce them to applied conservation 
research in a montane forest setting. In 
June, we welcomed a group of students 
from Taraba State University for several 
days of practical field training within the 
reserve.
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The local community underpins all our research and conservation work—we depend on their goodwill and 
cooperation. Thus, regular community engagement is extremely important to the Project.

Community school
We hosted students from the Government 
Secondary School Yelwa and Esso Mobile 
Primary School Yelwa for a seminar at the 
field station in November as part of our 
ongoing outreach and education efforts. 
During the visit, students were introduced 
to fundamental ecological processes, 
including how plant roots interact with 
fungi to support nutrient cycling and 
overall ecosystem functioning, creating 
early interest in ecology and conservation.

Hostel funding
Our friend and benefactor, Retired General 
T Y Danjuma, is very kindly funding the 
building of a 10 unit hostel in Yelwa 
village. Each unit has its own bedroom, 
bathroom and kitchen. The construction 
will be based on an extremely strong 
mud-cement blend. Building is due to 
begin in January 2026. The land is next 
door to the nursery school and the project 
includes a bore hole for water and gate 
house. The hostel will have multiple uses, 
including for visitors, visiting researchers, 
student workshops and more. 

Community engagement

Dr Ivy, NMFP staff, IT students, and GSS Yelwa students after the community schools 
workshop

Our activities encourage 
participation by all. 

Prof. Shehu Hassan

Retired General T Y Danjuma

Honey Business
Highlights during the year included the sponsorship and support of NMFP’s 
honey enterprise by Prof. Shehu Hassan, helping advance the Project’s ‘Beyond 
Bee’ initiative linking conservation, sustainable livelihoods, and rural economic 
inclusion.
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Visiting the NMFP campus to learn about local conservation.

The children are highly engaged in learning, despite the lack of resources and cramped facilities.

2008
In 2008 the NMFP obtained funds from Esso Mobile (Lagos) to build a 

nursery school in the village for 300 nursery aged children. The school 

comprised three classrooms and an office.

2009
The school was officially opened by the Chair of the Taraba State Basic 

Education Board. There was an understanding that the school would 

be supported by the State with sufficient resources and teachers. Three 

excellent teachers were supplied, but nothing else. 

2012 
The NMFP received a grant from the TY Danjuma Foundation Taraba office 

to buy resources for the pupils which included first aid kits, chairs, and 

exercise books.

2017
A second grant was received from the TY Danjuma Foundation for building 

renovations and a playground. 

2018
Despite numerous appeals to the State Government, the only funding 

the school has received since are donations from the NMFP. These are not 

adequate to maintain the school facilities. 

2023
The school is now Government certified as both a nursery and primary 

school with 270 enrolled nursery and 300 primary students- but with no 

extra classrooms or facilities.

History of the nursery school

Mission
Ngel Nyaki 
A blueprint for success

carbon per unit area than Amazonian 
forests.

NMFP has transformed threatened 
hillsides into functioning ecosystems, 
upskilled villagers from nursery school 
to university into expert botanists, 
collectors of scientific data and 
conservation aware citizens. It also  
undertaks science that is shaping how 
Africa understands climate resilience.  

Founded with the goal of safeguarding 
Nigeria’s rare montane forests, the 
Nigerian Montane Forest Project 
(NMFP) has evolved into one of Africa’s 
most respected ecosystem restoration 
models — blending world-class science, 
community empowerment, and long-
term climate strategy. 

The high plateau forests of the Nigerian/
Cameroon boarder are of great social and 
biological importance and store more 

Yelwa nursery school children 
planting trees with the NMFP.

Ecology and 
conservation of two 
critically endangered 
plant species in 
Ngel Nyaki 
The Rufford Small Grant team has 
spent time with community members 
surrounding the reserve to co-develop 
community-driven recovery pathways for 
two critically endangered plant species, 
these being Eugenia gilgii and Aubregrinia 
taiensis. Through structured focus group 
discussions, community members were 
actively engaged to raise awareness of 
the ecological and cultural importance of 
these species and to identify sustainable 
conservation practices together. This 
participatory approach is strengthening 
local stewardship and is expected to 
contribute to measurable improvements 
in population recovery.  

Gabriel speaking to a community member of Dujere village about the shared 
responsibility of conserving the forest.

Yelwa nursery school
In November Hazel met with Stephen 
Jennings, a fellow Kiwi, the Founder 
and Chief Executive of Rendeavour, 
a company transforming land across 
Africa into infrastructure-rich economic 
zones with sustainable live-work-
play communities. Stephen asked for 
information on the NMFP nursery 
school in Yelwa which needs an upgrade 
and we are looking forward to a further 
discussion in the new year.

2025

Montane Forest Conservation Initiative Nigeria

Nigerian Montane Forest Project

Community-run forest conservation  

since 2004
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Conservation and restoration 

Regeneration activities 
Our regeneration efforts adopted a 
more experimental approach than 
previous years. Seedlings were planted 
in controlled plots under different 
management treatments, helping us 
to develop practical, evidence-based 
models for restoration and regeneration 
in Afrotropical landscapes. Throughout 
these activities, members of surrounding 
communities volunteered to support 
seedling planting, reflecting growing local 
engagement and representing a clear 
indicator of the project’s conservation 
impact beyond the forest itself.

Fire tracing and 
fence maintenance  
At the end of the rainy season, there 
is a substantial accumulation of 
grass biomass in the grassland areas 
surrounding the forest. This excess 
biomass can serve as fuel for wildfires. 
Consequently, we routinely conduct fire-
tracing activities to reduce fuel loads, 
thereby supporting effective forest 
management and minimizing the risk of 
uncontrolled fires.

Patrollers
Bature is one of NMFP’s long-serving 
security staff, stationed at the western 
forest boundary outpost at Ngel Nyaki. 
Known for his punctuality, discipline, 
and immaculate appearance, he plays an 
important role in maintaining a constant 
presence at the forest edge and helping 
safeguard the reserve from illegal grazing, 
burning, and encroachment.

As a member of the Fulani community, 
Bature also has a strong understanding 
of local pastoral systems and maintains 
positive relationships with the 
surrounding cattle-herding communities. 
His role reflects NMFP’s approach 
to conservation through trust, local 
knowledge, and long-term community 
stewardship of the Ngel Nyaki forest 
landscape.

Forest patrollers partitioning the grasslands using fire.

The team in the early rainy season planting-out tree seedlings of local tree species which 
were grown from seeds in the NMFP plant nursery. 

Bature outside his patrol post which looks across the northern part of the reserve. 
From his vantage point Bature can see across a large section of the forest and alert the 
community if there is a fire. 
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Helen (centre) engaging with local women about their perception of ecosystem services 
provided by Ngel Nyaki forest reserve.Ecosystem services 

We have been working closely with key 
stakeholders, including community 
Jauros and elders from villages bordering 
the reserve. During October, we 
hosted them at the field station for a 
consultative meeting. A key component 
of the discussion was a detailed 
explanation of the ecosystem services 
provided by the forest, with particular 
emphasis on those most beneficial to 
each community. 

Each community Jauro left the station 
with a clear understanding of the concept 
of ecosystem services, the services 
most critical to their communities, and 
how these resources can be sustainably 
utilised.

An engagement session with community leaders after the ecosystem services project. 
Dr Abiem is sharing the findings of the study based on the communities perceptions of 
ecosystem services provided by the montane  landscape.
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New partnerships

University of 
Texas, Austin 
We have entered a new collaboration 
with Dr Brian Sedio from the University of 
Texas, Austin. Dr Sedio is generating foliar 
metabolomes across 40 ForestGEO plots 
globally—for comparative studies that 
would: i) evaluate variation in chemical 
diversity and composition over latitudinal 
and climatic gradients, ii) model 
individual tree survival and/or growth as 
a function of neighborhoods defined by 
metabolites, and iii) evaluate variation 
over latitude and climatic gradients in 
the effect of chemical neighborhoods on 
tree performance (growth and survival, 
including of seedlings where we have 
seedling data). In addition to including 
Ngel Nyaki in these global comparative 
studies, the metabolomic data would 
facilitate a range of research focused 
specifically on the plot. For example, 
we could use the chemistry to evaluate 
variation in primate diet preference or 
host ranges of insect or pathogens, etc. 
And of course, many of the metabolites 
are involved in plant-environment 
interactions and could inform studies of 
drought tolerance and plant mortality.

Embrace the Earth 
We have partnered with Embrace the 
Earth,  a young nonprofit environmental 
organization committed to the protection 
and conservation of nature in the Global 
South. Embrace the Earth are helping us 
with our social media presence and in 
the running of our conservation club and 
school teaching activities. 

The NMFP has partnered with the 
School of Product Design, University 
of Canterbury, New Zealand, to help 
formulate a skin care cream from the 
leaves of Harungana madagascariensis, 
a small tree known to have anti-aging 
properties, amongst other benefits. Once 
we have arrived at a formulation, this 
initiative will involve local community 
members (especially women) in 
harvesting the leaves sustainably and, 
in association with our honey business, 
produce a face cream for the market. Vanessa Wood-Lin, Hazel Chapman, Ali Reza Nazmi, Gabriel 

Dabo, and Istifanus Jesse, discussing Harungana formulation.

Online checklist
We are collaborating with Dr. Abubakar 
Bello and the NaijaFLO project. This is 
Nigeria’s first specimen-based checklist of 
vascular plants, creating a comprehensive 
online database that documents Nigeria’s 
rich biodiversity.

Dr Bellow visited the NMFP in November 
this year, collecting plants and exploring 
our herbarium. 

From left to right: Dr. Hammanjoda Salihu, 
Evelyn Micah, Prof. Hazel Chapman, Dr. 
Abubakar Bello and Dr. Daniel A. Zhigila

We continue to strengthen 
and grow our partnerships, 

locally, nationally and 
globally. 

Participation in 
mountain biodiversity 
data collaboration 
Another new collaboration involves our 
participation in a study exploring the 
challenges and opportunities associated 
with the collection, access, sharing, 
and use of mountain biodiversity 
data in Africa. The project is led by 
Imperial College London, the Global 
Mountain Biodiversity Assessment 
(GMBA), University of the Free State, and 
University of Namibia. 

Our commitment to empowering women in our communities 

https://www.canterbury.ac.nz
https://www.embracetheearth.eu
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Raising our profile nationally

During 2025 we have expanded our national networks and strengthened collaborations. 
Examples include the NMFP being invited by PreCEFI (Office of the Vice President) to 
be a special guest and speaker at the Nigeria Forest Economy Summit 2025 at the 
Presidential Villa, Abuja. NMFP launched its pure montane honey from Ngel Nyaki at the 
summit exhibition.

L-R: Ridwan, Onah A. Friday, Hazel, Atiku 
Jafar, Esq. Friday is the Technical Advisor 
to The Honourable Minister on Climate 
Change and Forestry, in Abuja  July 2025. 

Ridwan representing the NMFP at the Nigeria Forest Economy Summit exhibition. Note our honey on display.

Ridwan with the Taraba State Commissioner for Environment and Climate Change, Aisha 
A. Barde

Expanding networks, strengthening collaborations 
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Outputs

Papers published
•	 Arroyo-Lambaer, D., Scheinberg, L. A., Vindum, 

J. V., Tapondjou, W. P., Davidson, M. G., 
Chapman, H., & Blackburn, D. C. (2025). The 
amphibians and reptiles of Ngel Nyaki Forest 
Reserve on the Mambilla Plateau of eastern 
Nigeria. African Journal of Herpetology, 74(2), 
290-319. 

•	 Schnitzer, S. A., Kaçamak, B., Zombo, I., 
Pandi, V., Addo-Fordjour, P., Chen, Y. J., ... & 
De Deurwaerder, H. P. (2025). The Search for 
Champion Lianas: The Largest Lianas on Six 
Continents. Biotropica, 57(6), e70119 

•	 Nsor, C.A., Chapman, H.M., Godsoe, W, Aliyu, 
A.H. (2025) Floral Resource Availability of Key 
Afromontane Trees as Predictors of Sunbird 
Distribution and Abundance in Ngel Nyaki 
Forest, Nigeria. In Research Perspective 
on Biological Science Vol. 6. Pages108. PB 
International. DOI: https://doi.org/10.9734/bpi/
rpbs/v6/5936 

•	 Lai, H. R., Hill, T., Stivanello, S., & Chapman, H. 
M. (2025). Changes in quantity and timing of 
foliar and reproductive phenology of tropical 
dry-forest trees under a warming and drying 
climate. Journal of Ecology. 

•	 Yani, J. P., Yekini, N., & Dishan, E. E. (2025). 
Assessment of carbon sequestration potentials 
in some forest ecosystems: Aboveground, 
belowground and soil carbon stocks in the 
three ecological zones of Taraba State, Nigeria. 
Journal of Research in Forestry, Wildlife and 
Environment, 17(1), 246-270. 

•	 John, A. O., & Olubukola, A. A. (2025). 
Small mammal diversity and conservation 
challenges on the Mambilla Plateau, Nigeria. 
Dutse Journal of Pure and Applied Sciences, 
11(4c), 19-27. 

•	 Abiem, I., & Chapman, H. M. (2025). 
Investigating plant-soil feedbacks in tropical 
montane forest trees. Journal of Tropical 
Ecology, 41, e18. 

•	 Schombi, S. O., Mamman, G. S., Thomas, C. T., 
Awai, P. A., & Bako, R. S. (2025). Assessment 
of large and medium-sized mammals and 
anthropogenic threats in Ngel Nyaki Forest 
Reserve, Mambilla Plateau, Nigeria. 

•	 Abdulrahaman, A. O., Chapman, H., Tariq, A., 
Elias, P., Areh, M. O., Abdullah, Z. O., & Soufan, 
W. (2025). Multi-temporal analysis of forest 
canopy cover in Ngel Nyaki Forest Reserve 
using the Sentinel-1 and Sentinel-2 data. 
African Geographical Review, 44(7), 681-699.

Research papers

Our work helps us understand 
and better protect Nigeria’s 
unique montane biodiversity.

Presentations
•	 Embrace the Earth seminars  

Prof Hazels Talk: On 29 October 2025, 
Professor Hazel delivered a webinar 
titled “The Nigerian Montane Forest 
Project: Combining science, education, 
and community engagement for the 
conservation of Nigeria’s montane 
forests,” hosted by Embrace the Earth. 
In her presentation, she highlighted the 
origins of the project and outlined its 
more than two decades of impact on 
forest restoration and protection, as 
well as on improving the livelihoods of 
communities surrounding the reserve.  
Ridwan’s talk: In August, Ridwan Jaafar 
presented a talk at the Second Forum 
on Environment and Climate Change, 
organized by our new partners, Embrace 
the Earth, in Belgium

•	 Invited seminar at the National 
University of Singapore Department of 
Biological Sciences,  
During June 2025 Hao Ran Lai gave a 
presentation titled: The influence of 
climate change on Afromontane forest 
phenology

The NMFP made a significant 
contribution to the book: A Guide to 
Savanna Herbacious Plants Daniel A. 
Zhigila, Fatima BJ. Sawa,Suleiman D. 
Abdul, A. Muthama Muasya  Obafemi 
Awolowo University Press Ile-Ife, 
Nigeria. ISBN: 978-978-136-127-2
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Nigerian Montane Forest Project, School of Biological Sciences  

University of Canterbury, Te Whare Wānanga o Waitaha, New Zealand 

Email: hazel.chapman@canterbury.ac.nz 

Project website: canterbury.ac.nz/afromontane 

Chapman Lab website: hazelchapman.com

SCIENCE

What we doPractical, evidence-based guidance for strengthening forest regeneration 

and restoration efforts within Taraba State’s Afromontane ecosystems, 

drawing on over two decades of ecological research from the Ngel Nyaki 

and the Mambilla Plateau region.

 

We believe these recommendations offer Taraba State an opportunity 

to strengthen its leadership in sustainable forest management through 

science-based, community-supported action. We would welcome the 

opportunity to discuss these ideas further and explore avenues for 

collaboration.

For more information contact 

info@nigerianmontaneforestproject.org

or hazel.chapman@canterbury.ac.nz

Additional expertise we can offer include:

• Consultation on tree planting, management of planted seedlings and 

passive restoration techniques.

• Measuring ecological responses to restoration 

• Consultation on measure climate change impact on forest ecology 

• Community based conservation. 

2005

2025

Twenty years of restoration at Ngel Nyaki, the star marks the same spot in each image.

Recommended priority actions
Based on 20 years of research and field experience, the Nigerian Montane Forest Project 
recommend the following priority actions to maintain and grow Taraba’s montane forests: 

Sites with nearby forest fragments are more suitable for restoration.

Polyscius fulva grows fast, providing habitat for seed dispersing birds quickly.

Using fire tracing to establish fire breaks early in the dry season.

1. Site selection and landscape context
Action: Select restoration sites adjacent to existing forest fragments, with suitable topography and soils.

Rationale: These areas benefit from natural seed dispersal and higher seedling survival.  

2. Fire prevention and early 
protection
Action: Implement fire tracing, early dry-season monitoring, and community collaboration to reduce accidental/deliberate burning.  Rationale: Fire is the greatest immediate threat to forest recovery.  

3. Species choice and restoration approach
Action: Prioritise native Afromontane tree species. Combine passive restoration (natural recovery) with strategic planting and perches to enhance bird/mammal seed dispersal.  

Rationale: Native species are adapted to local conditions; mixed approaches improve cost-effectiveness.  

with the Nigerian Montane Forest Project
RESTORATION AND CONSERVATION 

OF MONTANE FORESTS IN TARABA STATE

One of Taraba State’s most important 

natural resources are its montane 

forests (forests above 1500m 

elevation). On the Mambilla Plateau 

many of these forests are small 

such as Ngel Nyaki, Kurmin Danko 

and Yana Kurmi, yet they provide 

essential ecosystem services.

Benefits of Afromontane forests

Carbon storage: Afromontane forests store more carbon per unit 

area than Amazonian forests.

Water regulation: They capture, store, and regulate water supplies 

for communities and agriculture.

Climate buffering: They moderate local and regional climate.

Agricultural support: They host crop pollinators and pest-

controlling birds.

Livelihood resources: They supply medicines, food, and other non-

timber forest products to adjacent communities.

Biodiversity value: Ngel Nyaki hosts at least 24 Red Data List plant 

species and is a BirdLife International Important Bird Area.

Threats

Increasing pressure from fire, grazing, land-use change, and climate 

variability threatens the long-term persistence of these forests.
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PROJECT

NGEL-NY AKI

Yana Kurmi

A small section of Ngel Nyaki Forest Reserve

https://doi.org/10.9734/bpi/rpbs/v6/5936
https://doi.org/10.9734/bpi/rpbs/v6/5936
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Impact and inclusionImpact and inclusion

Founded with the goal of safeguarding 
Nigeria’s rare montane forests, the 
Nigerian Montane Forest Project 
(NMFP) has evolved into one of Africa’s 
most respected ecosystem restoration 
models — blending world-class 
science, community empowerment, 
and long-term climate strategy.

A blueprint for 
success

• Launched at Ngel Nyaki forest reserve on the 
Mambilla plateau, establishing the foundation for 
long-term conservation efforts.

• Built Nigeria’s first montane forest herbarium and 
plant nursery, creating essential infrastructure for 
scientific research.

• Trained local staff and began ecological monitoring, 
involving communities in conservation efforts.

• Partnered with communities like Yelwa to 
foster stewardship, ensuring local support for 
conservation initiatives.

A long established history

• Climate research network - installed automated 
weather stations and joined global climate data 
networks, contributing valuable data from an 
understudied region.

• Scientific publications - published first of many 
peer-reviewed studies on forest dynamics, 
establishing credibility in the scientific community.

• Education pipeline - hosted dozens of Nigerian 
undergraduates and postgraduates for field 
training, building local scientific capacity.

• Organizational structure - formalized NGO 
structure and advisory board, creating a sustainable 
framework for long-term operations.

• Native tree planting - planted thousands of native 
seeds and plants in degraded grasslands, beginning 
the process of ecosystem restoration.

• Protective infrastructure - built 8 km of protective 
fencing to shield forest plots from cattle and fire, 
ensuring the survival of newly planted areas.

• Sustainable livelihoods - created through a 
beekeeping cooperative, connecting conservation 
with economic benefits.

• Resilience innovation - survived regional conflict 
and fire; innovated fire-resilient planting methods, 
adapting to challenges on the ground.

• 70,000+ trees planted, all locally sourced native 
species, restoring over 100 hectares of montane 
forest

• 20.28 hectare ForestGEO plot - A partnership with 
the Smithsonian Institution

• 20+ native species—diverse planting matched to 
local ecology

• Published landmark studies on carbon storage, 
biodiversity, and phenology while training a new 
generation of Nigerian PhDs, conservation leaders, 
and GIS experts. 

• The project established school infrastructure, a 
nursery school, boreholes, and a science centre, 
influencing reforestation policy across Taraba State 
and Nigeria.

Objective Goal Impact

Sustainable 
employment

Creation of a career pipeline for 
local community members in forest 
conservation jobs 

All staff are from local communities and have financial inclusion 
through bank accounts. We employ and train 50 staff at any one time, 
many of whom progress to further training and a wide range of careers, 
allowing us to employ and upskill further community members.

Creating community cooperative 
businesses through the sustainable 
use of forest resources

An example of this is through beekeeping, enabling community 
members to become self-employed business operators. 

Education 
and research 

Enhance local knowledge and 
skills. From nursery school to 
postgraduate, provide training 
and understanding of the role of 
forests in economic and sustainable 
development. 

Empowerment of local communities through educational programs and 
research opportunities. 
Enabling early learning through provision and funding of a nursery 
school
Empowering university students to enter careers in environmental 
sciences, policy and development. 

International 
partnerships 

Attract global funding and 
expertise 

Strong educational and development links through international 
partnerships including with the Universities of Canterbury, NZ and 
Oxford, UK.
Knowledge sharing and training with partners such as The Smithsonian 
Institute Washington, USA, and the Royal Botanical Gardens, Kew, 
London. 

Biodiversity 
conservation 

Protect endemic species and 
habitats

Alignment with the UN Sustainable Development Goals for 
environmental sustainability.

Economic development through conservationEconomic development through conservation

Through forest ecology and conservation 
work, the NMFP is benefiting local 
communities by creating jobs and bringing 
international partnerships and funding to 
the region. 
The NMFP is reducing poverty and inequality, 
improving education, and creating economic 
opportunities. 
Our staff are all from the local communities 
and all have bank accounts.

Forest conservation 
leading to economic 
and financial 
inclusion

Inclusive and sustainable  
management

Take a virtual tour to the research station 
to see all of our science, history and impact

2004–2008  

Building roots
2009–2013 

Science, education & scale
2014–2018 

Restoration and resilience 

2019–2024  

National model & global recognition

Nigerian Montane Forest Project 
Montane Forest Conservation Initiative Nigeria

Annual Report 
2024
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Our long term scientific data contributes to 
understanding forest dymanics in a changing climate.

A diverse range of locally sourced seeds and seedlings are 
used to regenerate grassland into forest.

Staff participate in training to upskill, enabling success in 
a range of future careers.

Members of the beekeeping cooperative produce honey 
sustainably from the forest.

Ngel Nyaki is the most studied montane forest in Nigeria.

Our conservation club enables the whole community to 
be involved, fostering connection and ownership over 
the long term success of the Project and survival of the 
forest.

The high plateau forests of the Nigerian/
Cameroon boarder are of great social and 
biological importance and store more carbon 
per unit area than Amazonian forests.
NMFP has transformed threatened hillsides 
into functioning ecosystems, upskilled 
villagers into expert botanists, collectors 
of scientific data and IT literate citizens, 
and undertaken science that is shaping 
how Africa understands climate resilience. 
understands climate resilience. 

We have four primary objectives, each of 
which is sustainable and directly addresses 
economic and financial inclusion. 
Each objective is aligned with the UN 
Sustainable Development Goals.

Poster presented during the the Presidential Committee on Economic and Financial 
Inclusion (PreCEFI)

Nigerian Montane Forest Project 
Montane Forest Conservation Initiative Nigeria

Forest regeneration potential  
of the southern highlands of  

Gashaka Gumti National Park,  
Taraba State, Nigeria

Report by Hazel Chapman
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Contribution to Presidential Committee 
on Economic and Financial Inclusion
In August NMFP’s work and impact on economic and financial inclusion in Ngel Nyaki 
communities was presented to the  Presidential Committee on Economic and Financial 
Inclusion (PreCEFI). Our poster received significant interest and appreciation from the 
PreCEFI Secretariat. We agreed to collaborate in advancing economic and financial 
inclusion programs on the Mambilla Plateau, with a commitment to respond to specific 
requests for NMFP’s support in the future.

Report to Africa 
Nature Investors
Our report to ANI (Africa Nature Investors) 
on forest regeneration potential of the 
southern highlands of Gashaka Gumti 
National Park was submitted in April 2025. 
The report is feeding into the assessment 
of the potential for GGNP to earn funding 
from carbon credits. 





Nigerian Montane Forest Project 
School of Biological Sciences: 

T: +64 3 369 5140 
E: hazel.chapman@canterbury.ac.nz

University of Canterbury 
Te Whare Wānanga o Waitaha 
Private Bag 4800 
Christchurch 8140 
New Zealand

www.canterbury.ac.nz/afromontane

https://www.canterbury.ac.nz/afromontane/
mailto:hazel.chapman%40canterbury.ac.nz?subject=Nigerian%20Montane%20Forest%20Project%20Enquiry
http://www.canterbury.ac.nz/afromontane
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