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ABSTRACT: Forests contain many important indigenous tree species that play an essential role in the lives of rural 

dwellers. Parkia biglobosa (Jacq.) R.Br.ex. G.Don, an economically important multipurpose tree species, provides 

food, medicine and income for mankind. This study evaluated the growth characteristics of P. biglobosa populations 

across derived and guinea savanna zones of Benue, Kogi, and Nasarawa States in Nigeria. A total of 373 trees from 

12 communities were assessed for diameter at breast height (DBH), total height (TH), basal area (BA), volume, and 

slenderness coefficient (SC). Means for each variable were computed, and the least significant difference at 5% 

probability was used to determine significant differences. Results showed that DBH ranged from 39.66 cm to 72.70 

cm, while tree height ranged from 6.22 m to 8.07 m. Basal area values ranged from 0.01 m² to 0.50 m². Volumes 

ranged from 0.20 m³ to 2.60 m³. Diameter class distribution revealed J-shaped to normal distribution patterns, with 

most individuals concentrated in the 29–44 cm and 44–59 cm DBH classes, with a remarkable increase presence of 

individuals in the class of 59-74 cm. In contrast, trees in larger classes (>89cm and above) were scarce, with complete 

absence in the Kogi population. The low slenderness coefficient suggests strong stem stability and low susceptibility 

to wind damage.  These findings highlight significant variation among populations, which would help support the 

continued population strength and sustainability of this multipurpose species with implications for the conservation, 

sustainable management, and domestication of P. biglobosa in Nigeria.  
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INTRODUCTION 

Forests are valued as sources of diverse products, 

including timber and a wide array of Non-Timber 

Forest Products (NTFPs) (Shrestha et al., 2020). Over 

three-quarters of the population in many developing 

countries depend on NTFPs to meet essential needs 

such as food and medicine (Talukdar et al., 2021). 

Globally, NTFPs play a crucial role in the livelihoods 

of rural communities, offering both subsistence and 

income-generating opportunities. Many people 

depend almost entirely on the forest for food and 

nutrition. It has been estimated that globally, 60 

million people rely virtually on forests for food, 

nutrition, livelihood, medicine, economic 

empowerment, employment,  etc. (Bharucha and 

Pretty, 2010; Chao, 2012; Onyekwelu et al., 2015). 

Recognizing this importance, farmers have 

increasingly integrated valuable tree species into 

production systems to meet multiple household needs. 

 

Rural households rely heavily on forest resources not 

only for staple and supplementary foods but also for 

enhancing food security and sustaining household 

economies. In Sub-Saharan Africa, indigenous 

agroforestry systems are widespread, often centered 

around multipurpose tree species that provide 

ecological and economic benefits. One such species is 

P. biglobosa (Jacq.) R. Br. ex G. Don, commonly 

known as the African locust bean tree. This deciduous 

leguminous tree species is native to West Africa and 

forms an integral part of traditional parkland 

agroforestry systems (Sacande et al., 2016). 

 

Parkia biglobosa, which is widely distributed across 

the African savanna, stretching from Senegal and 

Guinea in the west to Uganda in Central Africa 

(Lompo et al., 2018), belongs to the subfamily 

Mimosoideae of the family Fabaceae (Amusa et al., 

2014; Houndonougbo et al., 2020). The species holds 

considerable socio-economic and cultural importance, 

particularly the seeds, which are fermented to produce 

a protein-rich condiment known locally as 

"dawadawa" or "iru" (Oyerinde et al., 2018). This 

condiment is widely consumed in soups, stews, and 

sauces, and is also often used in local drinks or stored 

for future use. Despite its value, P. biglobosa is rarely 
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cultivated, but can be found in agroforestry systems in 

savanna regions, including Nigeria (Oyerinde et al., 

2018). Increasing attention is now being directed at the 

tree species due to its multifaceted contributions to 

rural livelihoods, food security, and natural resource 

conservation (Josh and Josh, 2009). 

Parkia biglobosa is characterized by high genetic 

diversity, which is vital for its adaptation to changing 

climatic and environmental conditions. Among the 

traits that reflect this adaptability are growth 

characteristics, which are central to understanding 

plant conservation potential and guiding sustainable 

ecosystem management. Trees exhibit significant 

variability and adaptability in terms of their height, 

stem diameters, and crown sizes (Heuze et al., 2019). 

Diameter at breast height (DBH) and tree height (H) 

are critical for evaluating forest structure and health 

status. Tree slenderness coefficient is an important 

attribute for determining tree stability or resistance to 

windthrows (Shamaki and Oyelade, 2022). 

 

Effective forest management requires reliable data on 

tree growth and productivity. This information 

supports decision-making processes, helps in 

predicting tree performance under different conditions, 

and ensures the sustainability of forest resources (Ige, 

2017). Onyekwelu et al. (2022) noted that limited tree 

regeneration poses a significant threat to forest 

sustainability, and knowledge of plant regeneration 

status aids in the development of management options 

and setting conservation priorities. The structure of P. 

biglobosa populations is characterized by small-

diameter individuals and a low regeneration rate 

(Padakale et al., 2015). The species faces threats from 

old age, poor regeneration, overexploitation, 

inappropriate harvesting practices, and agricultural 

activities, which are collectively endangering its 

population and productivity (Lamien et al., 2011). The 

knowledge of growth characteristics of P. biglobosa is 

essential for developing effective management 

strategies, especially in the face of a decrease in the 

population of the tree species. Moreover, 

understanding growth traits is essential for monitoring 

how species respond to environmental variability and 

for identifying areas suitable for conservation or 

genetic improvement.  Variability studies are 

necessary to increase plant productivity and for future 

breeding programmes (Freigoun et al., 2017). 

  

Despite the ecological and economic importance of P. 

biglobosa, there remains limited research on its 

growth characteristics in Nigeria. Most studies have 

concentrated on morphological traits such as flowers, 

fruits, leaves, and seeds (Olorunmaiye et al., 2011; 

Kelly et al., 2022). Only a few researchers have 

investigated the tree growth characteristics of P. 

biglobosa, particularly in Chad, Benin, Cameroon and 

Mali (Moksia et al., 2019; Avana-Tientcheu et al., 

2019; Kelly et al., 2021), with limited studies in 

Nigeria, especially within the tropical rainforest zone 

(Akinyemi and Oke, 2014; Oyerinde et al., 2018; Adio 

et al., 2019; Ogidan et al., 2023).  

To address this knowledge gap, this study assesses the 

growth characteristics of P. biglobosa in the derived 

and guinea savanna zones of Nigeria. These regions 

represent agro-climatic zones where the species 

naturally occurs, and understanding its growth 

characteristics is crucial for supporting its 

sustainability. The findings will support targeted 

conservation measures, promote sustainable resource 

management, and enhance the species’ potential to 

withstand environmental stress, inform reforestation 

and regeneration efforts for potential domestication to 

ensure the continued existence and ecological 

contributions of this important agroforestry species in 

Nigeria. 

 

Material and Methods 

Study Area 

This study was conducted in two savanna ecological 

zones (Derived savanna (DS) and Guinea savanna 

(GS)) of Benue, Kogi and Nasarawa States (Figure 1). 

A total of 12 sampling locations were selected based 

on accessibility, economic importance and population 

of P. biglobosa trees (Table 1). Benue state is situated 

between Longitude 7° 4' and 10° 0' E, and Latitude 6° 

25' and 8° 8' N. The mean annual rainfall varies from 

1120 to 1500 mm. The climate is characterized by a 

high temperature regime, with an annual temperature 

of 21-37oC27-28o. The relative humidity is dependent 

on seasons but varies from 50% to 80% with the dry 

and rainy seasons having the lowest and highest values, 

respectively.  Kogi State extends from Latitude 6.33 
oN to 8.44 oN and from Longitude 5.40 oE to 7.49 oE. 

It encompasses a landmass of about 75,000 km2, with 

a population of 3,278,487, with more than 70 % living 

in the rural region (Ibitoye, 2012). The annual rainfall 

ranges from 800 to 1100 mm (Sani and Haruna, 2010). 

The mean daily temperature ranges from 24.4 °C to 

33.8oC, depending on the season. The relative 

humidity is highest during the rainy season (mean 

value of 82.2%) and lowest during the dry season 

(mean value of 61.1%). Nasarawa State is located 

between latitude 7o 45' and 9o 2 ’N and Longitude 7o 

and 9o 37'E. It has a total landmass of about 27,137.8 

km2, it is home to 1,863.275 people with population 

density of 130 as per the 2006 census data. The mean 

annual precipitation varies from 1100 mm to about 
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2000 mm. The State often records its highest 

temperature during the day, especially in months of 

March and April. The daily temperature range is from 

20 to 34°C.    

   

 
Figure 1: Map of central Nigeria showing parts of the Derived and Guinea ecological zones of Nigeria and the 

selected states. 

Table 1: Locations of the 12 sampling sites for Parkia biglobosa populations in the Derived and Guinea savanna 

zones 

States /population 

  

L.G.A Sampling 

Locations 

Types of savanna Latitudes Longitude 

Benue  Makurdi Fiidi Guinea savanna N07o42.863’ E08o38.264’ 

  Adaka Guinea savanna N07o41.798’ E08o27.414’ 

 Gboko Yandev Derived savanna N07o22.244’ E09o03.098’ 

  Ipyav Derived savanna N07o19.070’ E07o01.891’ 

Kogi Ankpa Ojede Guinea savanna N07o23.539 E07o36.976’ 

  Ofugo Guinea savanna N07o32.295’ E07o38.174’ 

 Dekina Egume Derived savanna N07o28.288’ E07o14.534’ 

  Anyigba Derived savanna N07o28.844’ E07o10.266’ 
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Nassarawa Nasarawa 

eggon 

Ogbagi Guinea savanna N08o40.078’ E08o28.739’ 

  Wata Guinea savanna N08o37.571’ E08o23.667’ 

 Lafia Keffi wambai Derived savanna N08o32.946’ E08o27.133’ 

  Aridi Derived savanna N08 o34.308’ E08o24. 985’ 

 

Data Collection 

A ground-based inventory was used to collect information on the growth characteristics of P. biglobosa trees. Key 

informants and farmers, who are conversant with each sampling location, were used to locate all P. biglobosa trees. 

The following measurements were made on all trees: diameter at breast height (DBH), diameter at the base (Db), 

diameter at the middle (Dm), diameter at the top (Dt) and total height (m)(TH). These parameters were used to compute 

basal area (m₂) and volume (m₃) of each tree. All diameter measurements were made with diameter tape, while the tree 

total height was measured with Speigel relascope. Measurements were made only on trees whose DBH is greater than 

or equal to 10 cm.  

 

Data Computation and Analysis 

Preliminary analyses were carried out to obtain descriptive statistics of all measured growth variables of P. biglobosa 

trees. Frequency distribution graphs and tables were generated to show the distribution of measured variables of the 

sampled trees. The following computations were undertaken. 

Basal area Estimation  

Basal area of each tree was calculated using the equation 1.  

                       BA = 
𝜋D2

4
                                                                                          (eqn. 1) 

Where BA = basal (m2); D = diameter at breast height (cm); 𝜋 = 3.142 

Volume Estimation 

The volume of each tree was estimated using Newton’s equation (Husch et al., 2003) (equation 2). 

       V=     
𝜋h

24
(Db2 + 4Dm2 +Dt2)                                                                           (eqn. 2) 

Where: V = volume (m3), Db = Diameter at the base (cm), Dm = Diameter at the middle (cm), Dt = Diameter at the 

top (cm), h = total height (m); 𝜋 = 3.142. 

Tree slenderness coefficient  

Tree slenderness coefficient was estimated for each tree using this formula 

 

TSC=
TH

𝐷𝑏ℎ
                                    (eqn. 3) 

 

Where TSC = tree slenderness coefficient. 

TH =Total height 

DBH = diameter at breast height 

TSC=TH (cm)/DBH (cm        (eqn.3) 

The SLCs of all individual trees were   classified into three coefficient classes following the recommendation of 

(Onilude and Adesoye (2007) 

 

a. Slenderness coefficient Class 1: SLC values > 99………… High slenderness coefficient  

b. Slenderness coefficient Class 2: 70 < SLC values < 99….....Moderate slenderness  

coefficient 

c. Slenderness coefficient Class 3: SLC values < 70..................Low slenderness coefficient. 

 

Student t-test was used to compare the growth characteristics of the trees in the two ecological zones (i.e. Derived and 

Guinea savanna) in this study. One-way Analysis of Variance (ANOVA) was used to compare the growth 

characteristics of P. biglobosa trees within the three states (i.e. Benue, Kogi and Nasarawa). Means found to differ 

significantly were separated using least significant difference (LSD) at 5% probability level. 

 

RESULTS  
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Parkia biglobosa tree growth characteristics in the Savanna ecological zones of Nigeria 

With respect to ecological zones, the results revealed that the mean DBH of Pakia biglobosa trees was higher in the 

derived savanna (59.31 cm) than in the guinea savanna (51.02 cm). Likewise, the derived ecological zone had a higher 

mean total height value of 7.57 m, compared to the 7.07 m recorded for trees of the species in the guinea savanna. A 

similar trend was observed for mean basal area and volume of individual trees, which were 0.31m2 and 0.25 m2 for 

derived savanna and guinea savanna, respectively, while volume was 2.01 m3  and 1.41 m3 for derived and guinea 

savanna, respectively (Table 2). The results of analysis of variance indicated that P. biglobosa trees in the derived 

ecological zone had significantly higher mean growth characteristics than those growing within guinea savanna (Table 

2). For example, mean individual tree volume production of 2.01 m3 in the derived savanna was significantly higher 

than that of the trees in the guinea savanna (1.41 m3). 

 

Table 2: Mean growth characteristics of Parkia biglobosa trees in the derived and the guinea savanna ecological zone  

Ecological zone Mean DBH (cm) Mean TH (m) Mean BA (m2) Mean Volume (m3) 

Derived Savanna 59.31±21.72 a 7.57±2.03 a 0.31±0.23 b 2.01±1.92 a 

Guinea Savanna 51.02±23.40 b 7.07±1.99 b 0.25±0.23 a 1.41±1.65 b 

P-value 0.000 0.017  0.006 0.001 

DBH = Diameter at breast height; TH = total height; BA = Basal area. Mean in the same column with the same 

alphabet are not significantly different (p≤ 0.05)  

 

A total of 168 and 205 P. biglobosa trees were sampled within the derived and guinea savanna zones, respectively 

(Table 3).  Across the States, the maximum DBH ranged from 89.00 to 116.80 in derived savanna zones and 82.50 to 

116.90 in guinea savanna zones, while the minimum DBH ranged from 25.40 to 227.50 in derived savanna zones and 

14.80 to 25.50 in guinea savanna zones (Table 3). In the derived savanna zone, the highest mean DBH of 65.0 cm was 

obtained from the Nasarawa State population, which was followed by the Benue State population (62.8cm), while the 

lowest value (48.7cm) was from the Kogi State population (Table 3). A similar trend was observed in the guinea 

savanna, where the Nasarawa State P. biglobosa population had the mean highest DBH of 72.7cm, which was followed 

by the Benue State population (45.7cm) and the Kogi State population (39.7cm).  

Similar trend was also observed in the mean height growth of the species in the study areas, with Nasarawa population 

having the highest mean height of 7.87m and 8.80m for derived and guinea savanna ecosystems, respectively, followed 

by Benue population with respective means of 7.63 m and 6.22m and Kogi population with respective mean heights 

of 7.21 m and 6.64m for the two ecological zones (Table 3). Across the States, the mean basal area of individual trees 

ranged from 0.20 m2 to 0.4 m2 for the derived savanna and from 0.1 m2 to 0.5 m2 in the guinea savanna zone, while 

the mean volume ranged from 1.1 m3 to 2.4 m3 in the derived savanna and 0.2 m3 to 2.6 m3 in the guinea ecological 

zone (Table 3). The results of analysis of variance indicated that P. biglobosa trees in Nasarawa and Benue States had 

significantly higher mean DBH, BA and volume than in Kogi State, while the TH shows no significant differences 

among the states in the derived savanna. In the guinea savanna, Nasarawa State had significantly higher mean DBH, 

TH, BA and volume than Benue and Kogi states (Table 3). 

 

Table 3: Mean growth characteristics of Parkia biglobosa trees in three states within the derived and guinea 

ecological zones of Nigeria  

Ecological zone Population Number 

of trees  

Max. DBH Min. DBH Mean DBH 

(cm) 

Mean TH 

(m) 

Mean 

BA (m2) 

Mean 

Vol (m3) 

Derived 

Savanna 

Nasarawa 48 103.20 27.50 65.0±17.7 a 7.87±1.86 

a 

0.4±0.2 

a 

2.3±1.4 a 

 Benue 71 116.80 26.90 62.8±24.6 a 7.63±2.45 

a 

0.4±0.3 

a 

2.4±2.5 a 

 Kogi 49 89.00 25.40 48.7±16.9b 7.21±1.4 a 0.2±0.1 

b 

1.1±0.8 b 

 Total 168

  

  

 

 

  

  P-value   0.000 0.256  0.000 0.001 
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Guinea Savanna Nasarawa 57 116.00 20.50 72.7±21.4 a 8.80±2.14 

a 

0.5±0.2 

a 

0.2±0.2 a 

 Benue 81 116.90 14.80 45.2±21.8 b 6.22±1.72 

b 

0.2±0.2 

b 

2.6±1.6 b 

 Kogi 67 82.50 25.50 39.7±12.2 b 6.64±1.07 

b 

0.1±0.1 

b 

1.2±1.9 b 

 Total 205       

  P-value   0.000 0.000 0.000 0.000 

Mean in the same column carrying the same alphabet are not significantly different (p≤ 0.05)   

DBH=Diameter at breast height, TH=Total height, BA=Basal area, Vol=Volume 

 

Diameter class distribution pattern is considered an important factor in understanding changes occurring in a forest 

stand, and in appreciating differences in the structural pattern (structural heterogeneity) and tree size structure 

(Akinyemi and Oke 2014; Adio et al. 2019; Sharma et al. 2020). The diameter class distribution pattern of P. biglobosa 

trees in the derived and guinea savanna ecosystems in the three states is presented in Figure 2. The diameter 

distribution pattern of trees in the ecological zones ranged from an inverse J distribution pattern (Figures 2a & b) to a 

normal distribution pattern (Figure 2c). The diameter class with the highest frequency of trees in the two ecological 

zones was 29 - 44 cm in Benue and Kogi states (Figures 2a & 2b) and 59 - 74 cm in Nasarawa state for trees in the 

derived savanna and 74 - 89 cm for trees in the guinea savanna (Figure 2c). A high proportion of the trees in the two 

ecological zones were within the diameter classes of 29 - 44 cm and 44 - 59 cm in Benue and Kogi states (Figures 2a 

& 2b). For Nasarawa state, a high proportion of the trees were found within the diameter classes of 44 - 59 cm, 59 - 

74 cm and 74 - 89 cm (Figure 2c), indicating that P. biglobosa trees in Nasarawa state were generally bigger than 

those in Benue and Kogi states. Large diameter trees (100 cm and above) were absent in the two ecological zones in 

Kogi state and in the derived savanna in Nasarawa state.  
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Figure 2: Diameter (cm) distribution pattern of Parkia biglobosa trees in the derived and guinea savanna ecological 

zones of (a) Benue, (b) Kogi and (c) Nasarawa states 

 

  

The total height (m) distribution patterns of individual P. biglobosa trees in derived and guinea savanna ecological 

zones of Benue, Kogi and Nasarawa states are shown in Figures 3 a-c. Generally, P. biglobosa trees in the study area 

have short heights, with only a small proportion of the trees exceeding total height growth of 12 m (Figures 3a-c). In 

Benue and Kogi states, most of the trees were found in the height class of 4 - 8 m, followed by 8 - 12 m while in 

Nasarawa states, most of the trees were found in the height class of 8 - 12 m, which was closely followed by 4 - 8 m 

height class. In Kogi state, no tree was found in the height class of above 12 m (Figure 3b).  
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Figure 3: Total height (m) distribution pattern of Parkia biglobosa trees in the derived and guinea savanna 

ecological zones of (a) Benue, (b) Kogi and (c) Nasarawa states  
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 The slenderness coefficient value across the States in the two savanna ecological zones was between 11.30   to 

17.00. P. biglobosa in the study locations had a low slenderness coefficient (SC), indicating their suitability against 

wind throw. 

 

Table 4:  Slenderness Coefficient of P.biglobosa 

Ecological 

zones  

Population DBH Total 

height 

Slenderness 

coefficient(S

C) 

Remark 

 Benue     

Derived  

Savanna 

 0.62 7.63 12.31 Low slenderness 

Guinea 

Savanna 

 0.45 6.22 13.82 Low slenderness 

 Kogi     

Derived 

Savanna 

 0.49 7.02 14.33 Low slenderness 

Guinea 

Savanna 

 0.39 6.63 17.00 Low slenderness 

 Nasarawa     

Derived 

Savanna 

 0.64 7.87 11.30 Low slenderness 

Guinea 

Savanna 

 0.73 8.80 12.50 Low slenderness 

 

 

The results of the correlation analysis are presented in Table 4. All tree growth variables (DBH, BA, TH and Vol.) 

were positively correlated at 5% probability level (Table 4). The DBH of trees had a high positive correlation with 

volume (0.88) and a low positive correlation with total height (0.126). The correlation between basal area and tree 

volume was high and positive (0.92), while basal area and total height had a low positive correlation (0.14). There 

was a weak positive relationship between total height and volume (0.177). There was a weak negative relationship 

between most of the growth variables and ecological zones, except total height, that had a weak positive correlation 

(0.122) with ecological zones (Table 4). 

 

Table 4: Pearson Correlation matrix of Parkia biglobosa 

Variables Ecological zones DBH (cm) Basal Area 

(m2) 

Volume (m3) Total tree 

height (m) 

DBH -0.180** 1 - - - 

BA -0.142** 0.979** 1 - - 

Vol -0.167** 0.882** 0.924** 1 - 

Total tree height 0.122* 0.126* 0.141** 0.177** 1 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed) 

 

DISCUSSION 

 

Studies on structure and knowledge of floristic 

compositions are very vital in forest management and 

sustainability as they play a major role in the 

conservation of plant species and the sustainable 

management of ecosystems (Akinyemi and Oke, 

2014).  The mean DBH values reported for the study 

area in this study were higher than those (25.8 cm) 

reported for P. biglobosa trees in southern Mali by 
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Diarra (2017), as well as the value reported for 

Triplochiton scleroxylon (18.7 cm) by Akintude et al. 

(2024) and values for Pinus roxburghii trees (34.9 cm) 

in Nepal by Sharma et al. (22020). The difference 

observed in the DBH might be due to differences in 

ecological conditions, anthropogenic activities and 

tree management regimes. The DBH results obtained 

by Moksia et al. (2019) (79.14 cm) and Kelly et al. 

(2022) (range: 59.23-62.29 cm) for P. biglobosa in 

Cameroon and   Southern Mali were in line with our 

results. In another study, Kelly et al. (2021) reported a 

mean DBH range of 45.46 - 66.26 cm for P. biglobosa 

trees in southern Mali, which is also in agreement with 

our results.  

The DBH values (62.97 -73.92) reported by Avana-

Tientcheu et al. (2019) for P. biglobosa trees in Chad 

are within the range for the tree species in the study 

area. In the south-western Nigeria, Oyerinde et al. 

(2018) observed a mean DBH range of 147 - 161 cm 

for P. biglobosa in Ekiti, Osun and Ondo States, which 

was higher than what was obtained in this study. This 

disparity may be attributed to differences in the 

climatic conditions in ecological zones. Given that 

southwestern Nigeria is predominantly a tropical 

rainforest ecosystem, its better climatic (rainfall, 

temperature) and soil conditions could account for the 

higher DBH of the species in this ecosystem compared 

to the study area, which is in a savannah ecosystem.  

Observations have been noted in studies on other 

forest tree species. For instance, Olajiire et al. (2024) 

reported a mean DBH of 58.70 cm and 26.11 cm for 

Nauclea diderrichii and Terminalia ivorensis, 

respectively. Kelly et al. (2018) found the mean DBH 

range of 26.05 -31.35 cm for Vitelleria. paradoxa in 

southern Mali, which is lower than the values noted in 

this study. The results of this study and reports in 

available literature seem to suggest that P. biglobosa 

trees in Nigeria are inherently short. The mean total 

height of 8.4 m for P. biglobosa in the southwestern 

region of Nigeria recorded by Ogidan et al. (2023) 

aligns with the the m recorded for trees of the species 

in this study. Similarly, the mean total heights in this 

study agree with the findings of Oyerinde et al. (2018), 

who reported mean heights of 6.92, 7.11 and 7.43 m 

for P. biglobosa trees in three sites in southwestern 

Nigeria. A similar mean height (8.14m), in line with 

the findings of this study was also given by Akintude 

et al. (2024). Contrary to the above results from 

Nigeria, researchers have generally reported higher 

height growth for P. biglobosa trees outside Nigeria. 

For example, Moksia et al. (2019) recorded a height 

range of 12.15 to 14.76 m for the P. biglobosa tree in 

Cameroon, while Kelly et al. (2021) reported a range 

of 10.68 to 12.59 m for the species in Southern Mali. 

Similarly, Avana-Tientcheu et al. (2019) total height 

range of 12.5 to 14.68 m for P. biglobosa trees in Chad. 

All these are higher than the values reported for the 

species in this study and in Nigeria. This difference 

could potentially be attributed to variances in the 

agroclimatic conditions, genetic variation and 

environmental and management influence on tree 

growth (Avana-Tientcheu et al. 2019; Kelly et al., 

2021). Generally, P. biglobosa trees have lower mean 

height growth than many tropical forest tree species 

based on some published results. Onilude et al. (2020) 

and Olajiire et al. (2024) reported mean total height of 

17.07 m and 12.4 m, respectively, for Terminalia 

ivorensis. Onyekwelu (2007) reported a total height 

range of 9.0 - 23.6 m for 5 to 30-year-old Nauclea 

diderrichi plantations, respectively, while the mean 

total height of 10 to 25-year-old Gmelin arborea 

plantations was 18.4 to 25.3 m (Onyekwelu et al. 

2006). The mean total height range of 6.0 to 20.5 m 

was reported for 4 to 22-year-old Hevea brasiliensis 

plantations in Nigeria (Samuel et al., 2020). 

The mean BA value of 0.38 m2 reported by Adio et al. 

(2019) for P. biglobosa trees is within the range for 

this study. Also, the BA of 0.2188 m2 of P. biglobosa 

was reported in the Southern guinea savanna of Kogi, 

which is like the results of this study. The volumes 

recorded for P. biglobosa trees by Olajiire et al. (2024) 

(0.380m3), Akintude et al. (2024) (0.320 m3) and 

Onilude et al. (2020)(0.382m3) were lower than the 

result obtained in this study. The results of the 

correlation matrix showed a strong positive correlation 

between measured variables which corresponds to a 

high positive correlation between measured variables 

observed by Adio et al. (2019) and Kelly et al. (2021).   

This positive correlation indicates that as diameter 

increases, the tree develops a stronger supportive 

structure, which enables vertical growth (height) and 

crown expansion. 

Tree size distribution is an indicator of changes in tree 

and forest structure (Akinyemi and Oke, 2014). The 

diameter distribution of P. biglobosa trees in the study 

area followed J-shapedd distribution pattern to a 

normal distribution pattern with a higher number of 

individuals in small size classes, a substantial number 

in middle size diameter classes and fewer trees in large 

size diameter classes. A similar trend has been 

reported in the Opara Forest Reserve of Oyo State 

(Ogidan et al., 2023). Fewer individual trees in the 

larger diameter classes show a population under 

pressure from anthropogenic activities, such as 

overexploitation of its natural resources, as opined by 

Ogidan et al. (2023).  

The higher number of individuals in the lower 

diameter classes than the higher DBH classes might be 
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due to less disturbance from natural and anthropogenic 

activities. Similar trends were reported by Bhatta and 

Devokta (2020) and Sharma et al. (2020). The 

diameter class distribution of trees in this study has 

shown that Benue, Kogi and Nasarawa P. biglobosa 

populations were characterized by small (29-44 cm) 

and medium (44-59 cm) sized trees, with a gradual 

decrease in tree frequencies as the diameter class 

increases (e.g. 74-89, 89-104 and 104-119). The 

highest number of individual trees occurred in DBH 

classes of 29-44 cm and 44-59 cm for P. biglobosa 

trees in the derived savanna and guinea, respectively. 

Fewer individuals were observed in the small diameter 

class of 14-29 cm, indicates low or poor natural 

regeneration of P. Parkia biglobosa trees in the study 

area as noted by Raebild et al. (2012), Padakale et al. 

(2015) and Moksia et al., (2019). Low frequency of 

individuals in the low diameter class of 14 -29 cm in 

this study agrees with a low frequency in the diameter 

class of 10-30cm reported by Koura et al. (2013) for 

P. biglobosa trees. Lawal et al. (2024) reported higher 

number of individual Chrysophylum albidum trees in 

10-30cm DBH class.  

The individual trees height distribution results 

obtained in this study are in agreement with those of 

Ogidan et al. (2023), who found a greater number of 

trees in the height class of 6-10 m. The height range of 

the species confirms the established fact that P. 

biblobosa trees generally grow to a total height of 

between 7m to 20 m (Zaku et al., 2022). The scarcity 

of taller trees (>12 m) in the study area shows the 

general height growth characteristics of P. biglobosa 

trees and could imply the low presence of old-growth 

individuals, which are crucial for ecological functions 

such as fruit and seed production, shade, and 

microhabitat formation. The slenderness coefficient of 

P.biglobosa was low across the studied populations, 

which implies that P.biglobosa has good stability and 

low susceptibility to wind-induced damage as noted by 

Adeyemi and Ugo-Mbonu (2017).   The slenderness 

coefficient value over 100 is considered to indicate a 

high risk of windthrow. Thus, P. biglobosa tree 

species do not belong to this high-risk category for 

windthrow. 

Conclusion  

The study found that Parkia biglobosa is well 

distributed across the derived and guinea savanna 

zones of Benue, Kogi, and Nasarawa States, with trees 

in the derived savanna showing better growth 

performance in terms of diameter, height, basal area, 

and volume. Significant variations existed among 

states. Benue and Kogi showed an inverse J-shaped 

diameter distribution, indicating active regeneration, 

while Nasarawa displayed a more balanced 

distribution with more mature trees. The species 

generally had short stature but good structural stability, 

suggesting resistance to wind damage.  

To ensure sustainability, conservation measures are 

needed to protect mature trees, especially in Kogi and 

parts of Nasarawa. Forest managers should promote 

natural regeneration and enrich areas with low 

recruitment using quality seedlings for genetic 

improvement. Local communities should be trained on 

sustainable harvesting practices to reduce 

overexploitation. Government and forestry agencies 

should incorporate these findings into forest 

management and agroforestry programs, particularly 

in community forest areas where P. biglobosa holds 

significant economic and cultural value. 
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