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Abstract
Syzygium guineense is the most important species in the genus Syzygium and the family Myrtaceae. It is a large evergreen 
flowering plant native to tropical regions. However, the role of S. guineense in developing countries has been neglected 
and underutilized for many years. The aim of this study was to (i) examine the current abundance and population struc-
ture of S. guineense and (ii) determine its phenological characteristics and fruit yield potential of the species. Thirty main 
sample plots (20 × 20 m) and five subplots (5 × 5 m) were established to record diameter, height, other co-existing woody 
plant species, and regeneration. Additionally, thirty mature S. guineense trees were selected to study their phenologi-
cal phases and fruit production. Quantitative data were analyzed by calculating density, frequency, dominance, and 
importance value index, as well as through analysis of variance and correlation. The results showed that the population 
structure of S. guineense is an inverted J-shape, with an average of 417 trees per hectare. This includes 333 seedlings 
and 43 saplings per hectare, indicating fair regeneration. The highest number of individuals was recorded in the smaller 
diameter and height size classes. Syzygium guineense is a predominant and ecologically significant species compared 
with other associated species in the study area. Syzygium guineense took approximately 155 days to complete its flower-
ing and fruiting phenophases from the end of January to June and on average produced 29.1 ± 3.48 kg of fruits per tree. 
Tree diameter, height, and the number of branches influence the fruit yield of S. guineense. Overall, the species needs 
effective management strategies to sustain its population.
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1  Introduction

Tropical regions across the world host a diverse array of fruit-bearing trees. Approximately 1200 species in Africa, 
1000 in the Americas, and 500 species in Asia have been documented [1, 2]. Ethiopia is one of the tropical countries 
endowed with 370 indigenous food plants from 70 families, of which 182 species under 40 families are edible fruit/
seed-bearing trees/shrubs [3]. Syzygium guineense (Willd.) DC is one of the most important species in the genus 
Syzygium and family Myrtaceae [4, 5]. The species is a large evergreen flowering plant that is distributed in tropical 
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regions such as Australia, Asia, and Africa, including Ethiopia [6, 7]. S. guineense grows primarily on moist soils with 
a high water table near rivers, but will also grow in open woodland in moist and Wet Kolla and Woyna Dega agro-
climatic zones of all regions, with elevations ranging from 1200 to 2600 m [8]. This species is known by different 
local names within the country, such as ‘‘Dokma’’ in Amharic, ‘‘Badeessae’’ in Oromifa, and ‘‘Duwancho” in Sidama [9].

The size (height) of S. guineense varies from medium-sized to tall evergreen trees (15–30 m) [10]. It has a thick, tortuous 
bole with low branching, a fairly dense crown, and drooping branches [11]. This species has narrow leaves at the ends, 
creamy white flowers, and ovoid or ellipsoid drupe fruits [10]. S. guineense has a mixed system of sexual reproduction 
[12]. The species is very nectareous, thereby insects are the main pollination agents [12]. Moreover, the flowering of this 
species differs with the type of rain, i.e., in bimodal rainy regions the species flowers twice during the short dry season 
and towards the end of the long rainy season, whereas in unimodal rainy regions the species flowers once [10].

The species bears sweet edible fruits, which are used for drinks and are also important as bee fodder [13]. It is 
important to eat both in normal times and during food shortages [14]. S. guineense provides an additional source of 
income, especially for rural women and children [15]. In addition to the food source, it has several other functions and 
services such as firewood, charcoal, timber, poles, tool handles, carvings, food, tea substitutes, medicine, bee forage, 
dye, and tannins [8, 16]. Traditional medicines are extracted from the bark, roots, and leaves of a species [16–20]. 
The tree species are also used for the restoration of degraded lands, especially the buffer zones of rivers and gentle 
landscapes, which in turn improves ecosystem productivity [21].

In developing countries, the species have been neglected and underutilized for many years [17], and fruit utiliza-
tion of this species has steadily declined due to a lack of knowledge of nutrient value and value addition [22]. As a 
result, this species did not get due attention by the local people/communities on management of the resource, which 
resulted declining the species population. Additionally, the anthropogenic and environmental factors, including 
agricultural expansion, overgrazing, deforestation, lack of management, and population pressure [19, 20] resulted 
declining of S. guineense dominated forest. Furthermore, the latest information on this species’ population structure, 
flowering, bud formation, fruiting, and seed dispersal times are limited. Thus, this study aimed to produce useful 
information such as regeneration status, population structure, phenology, and fruit yield. Therefore, this study has 
been designed to: (i) examine the current population structure of S. guineense and associated tree species, and (ii) 
determine the phenological characteristics and fruit yield potential of S. guineense tree species.

2 � Materials and methods

2.1 � Description of the study area

The study was conducted in Guangua District, Yechereka Kebele, located in the northwest of Ethiopia (Fig. 1). The 
town of Guangua is situated approximately 505 km northwest of Addis Ababa. The district covers a total area of 
106,636.6 ha, with 38.59%, 2.5%, 19.61%, and 0.56% designated for arable land, water bodies, grazing, and forestlands, 
respectively. The major economic activity in the district is agriculture, dominated by mixed farming. Yechereka Kebele 
forest exists as a patch interrupted by grazing areas, settlements, farmlands, and illegal cutting.

Guangua District is located at a latitude of 10.950°N and a longitude of 36.500°E. The altitude ranges from 1583 to 
1710 m above sea level. The study area is situated in a midland agro ecology, traditionally classified under the Woyna 
Dega climatic zone [23]. It experiences a relatively long unimodal rainfall pattern from April to the end of October. Thus, 
the area is characterized by an average annual temperature and rainfall of 22 to 31 °C and 1748 mm, respectively [23]. 
The major land features are densely covered with vegetation and exhibit an undulating landform. Large areas of the 
Guangua district, including the Yechereka forest area, are well drained, moderate to deep, reddish-brown loam soil types.

Guangua district is bordered to the south and west by the Benishangul-Gumuz Region, to the north by Dangila, to 
the northwest by Faggeta, Lekoma, Banja Shekudad, and to the east by Ankasha Guagusa. The Dura River, a tributary of 
the Abay River, forms part of its western border. Guangua district was selected for this study due to the presence of vast 
dry Afromontane forest plant vegetation like the S. guineense tree species.
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2.2 � Species description

Syzygium guineense, commonly known as waterberry or Guinea plum, is an important species within the Myrtaceae 
family, mainly found in tropical and subtropical regions of Africa [4]. It typically thrives in moist environments, especially 
along riverbanks and in swampy areas, where it can access an abundance of water [8]. Morphologically, this evergreen 
tree can grow up to 20 m tall and has a dense, rounded canopy. Its leaves are opposite, simple, and lanceolate, measuring 
between 6 to 15 cm long, with a shiny, dark green top that contrasts with the lighter underside. The tree produces small, 
fragrant flowers that are white to cream-colored, blooming in clusters to attract pollinators such as bees and butterflies 
[10]. After flowering, it bears fleshy berries that range in color from green to dark purple when ripe; these berries are 
edible and sweet, making them a popular food source for both humans and animals. The combination of its ecological 
importance, culinary uses, and traditional medicinal applications highlights the significance of Syzygium guineense in 
its native habitats [16–20].

2.3 � Research design and data collection

A quick reconnaissance survey was carried out to evaluate the range and occurrence of S. guineense to identify rep-
resentative sites that support the species. Yechereka kebele forest patches that better harbor the target species were 
selected based on the reconnaissance survey purposively. Following this, 30 representative sample plots, each measuring 
20 m × 20 m (400 m2), were laid at every 100 m along the four transect lines using systematic random sampling, which 
are laid 200 m apart, following the methods outlined by Coker [23]. A sub-sample of regeneration (< 1 m high tree) and 
sapling (> 1 m and < 5 cm dbh) was taken in 5 × 5 m subplots at each corner and center of the major plots. Transects 
are used because they have considerable importance in the description of vegetative change along an environmental 
gradient or with distinct topographical features.

All species in the plot were counted, DBH and height were measured, and the number of main branches per tree of S. 
guineense was counted. Each woody plant’s diameter was measured with a diameter tape. A woody plant with branches 
shorter than 1.3 m was measured for each branch independently, and the average diameter was calculated. Using either 
marked sticks or a clinometer, height was measured.

The seedlings and saplings of S. guineense and the number of associated species found in each plot were counted. 
Thirty fully-grown S. guineense trees with clearly visible crowns were selected and marked for the study. The samples of 30 
trees for the phenology and fruit production study were selected from an area near the inventory sites with comparable 
temperature, rainfall, and soil type, and close to the village. This selection was made to safeguard fruit from wild animals 
and to facilitate the monitoring and assessment of phenological conditions. Continuous observation and data record-
ing on their phenology and fruit yield were carried out at 15-day intervals over two consecutive years. A binocular was 
used to observe the reproductive events in each tree crown. Intensity of flowering and fruiting in each tree crown was 
assigned at four different classes: 0 = 0%, 1 = 1–25%, 2 = 26–50%, 3 = 51–75%, and 4 ≥ 75%. The assessment of fruit yield 
was carried out using a randomized branch sampling method, following the Kouyaté et al. [24] method. The total fruit 

Fig. 1   Location of the study 
area: Source own
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mass/weight per tree were measured in selected mature trees. This method was designed to ensure that the sampling 
accurately represented the wider tree population.

2.4 � Data analysis

The structure of S. guineense was analyzed in terms of density, frequency, basal area, importance value index, and diam-
eter and height class distribution. The density that refers to the number of all individual plants of a species per unit area 
was computed using the formula below and expressed on a hectare basis [23, 25].

where BA is basal area, d is the diameter of the tree/shrub.

The analysis of species dominance was based on classifications adapted from Krishnamurthy et al. [26]. The species 
were categorized into five groups according to their density: predominant (≥ 200 individuals), dominant (100–199 indi-
viduals), common (25–99 individuals), rare (3–24 individuals), and very rare (< 3 individuals).

Data analysis of the population structure of S. guineense involved examining the frequency distribution of diameters, 
described through a bar plot. The diameters were categorized into sequential size classes, corresponding to specific 
ranges: 0–20, 21–40, 41–60, 61–80, 81–100, 101–120, 121–140, and over 140 cm, as well as height classes of 0–2, 2.1–4, 
4.1–6, 6.1–8, 8.1–10, 10.1–12, and over 12 m. Size class distributions and phenophase calendar were summarized using 
graphical and tabular methods, respectively. A one-way ANOVA test was used to assess any significant differences in S. 
guineense fruit yield along diameter and height size classes. Pearson correlation was employed to analyze the relation-
ship between fruit yield and growth performance of the trees.

3 � Results

3.1 � Species composition, diversity, and dominance

A total of thirty-two woody plant species were recorded in the study area (Table 1). The study site has relatively denser 
vegetation, with 1607.50 stems ha−1 found, including saplings. The mean density of S. guineense (including saplings) 
was approximately 460 trees ha−1 in the study area, making it the predominant species in terms of density. Syzygium 
guineense is widely distributed along undulating topography, near rivers, streams, wetlands, and rocky grounds, and 
is found in various forest types. The abundance of S. guineense accounted for 33.49% of the total density values. The 
second and third most abundant woody species were Combretum molle (16.23%) and Clutia lanceolata (15.44%). Other 
species with relatively higher frequency occurrences included Clutia lanceolata, Croton macrostachyus, Combretum molle, 
Carissa spinarum, Polyscias fulva, Terminalia laxiflora, Measa lanceolata, and Ziziphus abyssinica. The relative dominance 
values of woody species in the study area ranged from 0.01 to 46.39%, with S. guineense exhibiting the highest relative 

(1)Density =
Number of individuals of a species

Area of quadrat

(2)Relative abundance (% ) =
Number of individuals of species

Total number of all species
× 100

(3)Relative frequency =
Frequency of species

Total frequency of all species
× 100

(4)Basal area =
�(d)

2

4

(5)Relative dominance (RDo) =
Basal area of a species

Total basal area of all species
× 100

(6)Importance value index = Relative abundance + Relative frequency + Relative dominance
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dominance value. The important value index of woody species ranged from 3.38% to 179.87%, with the highest values 
for Syzygium guineense, Clutia lanceolata, Combretum molle, Croton macrostachyus, Terminalia laxiflora, Polyscias fulva, 
Carissa spinarum, Ziziphus abyssinica, and Measa lanceolata (Table 1)

3.2 � Population structure and regeneration

The population structure of Syzygium guineense in the study area was analyzed based on diameter and height size 
classes. Diameter sizes ranged from 11 to 170 cm, while height classes varied from 1.5 to 18 m (Fig. 2a & b). Saplings 
and seedlings per hectare were primarily recorded in the lowest diameter and height size class categories. The popu-
lation structure exhibited an inverted J-shaped distribution along both diameter and height size classes, indicating 
a high number of seedlings and saplings, which suggests a healthy distribution status for S. guineense in the study 
area. Notably fewer trees were observed in the larger diameter and height size classes. The highest density of S. 
guineense trees was found in the diameter size class of 0–20 cm, with 466 individuals per hectare, and in the height 
size class of 0–2 m, with 379 individuals per hectare. The second highest density was recorded in the diameter size 
class of 20.1–40 cm (179 trees/ha) and in the height size class of 4.1–6 m (183 trees/ha). This distribution shows a 
strong reproductive capacity for S. guineense, supported by good seedling recruitment.

Table 1   Abundance, 
Frequency, Dominance, and 
Importance Value Index of 
Listed Woody Species

No Species RF RA RD IVI

1 Combretum molle R.Br.ex G.Don 76.67 16.23 17.94 110.84
2 Carissa spinarum L 76.67 7.05 0.85 84.57
3 Rhus glutinosa (Hochst. ex A.Rich.) 33.33 1.41 3.2 37.94
4 Acanthospermum hispidum Dc 30.00 1.20 3.19 34.39
5 Entada abyssinica Steud. ex A.Rich 3.33 0.04 0.03 3.40
6 Polyscias fulva (Hiern) Harms 73.33 3.13 17.25 93.71
7 Maytenus arbutifolia (Hochst.ex A.R.Ch.)R.W.lczek 3.33 0.04 0.03 3.40
8 Terminalia laxiflora Engl 73.33 3.13 17.25 93.71
9 Croton macrostachyus Hochst. ex Delile 90.00 8.58 5.45 104.03
10 Maytenus senegalensis (Lam.) Exell 13.33 0.46 0.14 13.93
11 Syzygium guineense (Willd.) DC 100 33.49 46.39 179.88
12 Lannea fruticosa (Hochst.) Engl 43.33 0.98 0.21 44.52
13 Ximenia americana L 13.33 0.39 0.34 14.06
14 Mimusops kummel Bruce ex A.DC 3.33 0.04 0.01 3.38
15 Clutia lanceolata (Forssk.) 96.67 15.44 1.12 113.23
16 Terminalia brownie (Fresen) 13.33 0.28 0.23 13.84
17 Acacia sieberiana (DC.) 6.67 0.14 0.09 6.90
18 Hyphaen thebaica (L.)Mart 23.33 0.49 0.17 23.99
19 Ziziphus abyssinica (Hochst.) ex A.Rich 53.33 1.72 1.50 56.55
20 Anogeissus leiocarpa (DC.) Guill. &Perr 3.33 0.04 0.64 4.01
21 Ekebergia capensis (Sparrm) 26.67 0.49 0.21 27.37
22 Acokanthera schimperi (A.DC.) Schweinf 23.33 0.35 0.07 23.75
23 Measa lanceolata (Forssk.) 70.00 5.07 1.93 77.00
24 Pterolobium stellatum (Forssk.) Brenan 30.00 0.70 0.03 30.73
25 Albizia schimperiana Oliv 10.00 0.15 0.05 10.20
26 Helinus mystacinus (Ait.) E. Mey. ex Steud 3.33 0.11 0.13 3.57
27 Rhus natalensis Bernh. ex C.Krauss 6.67 0.11 0.02 6.80
28 Ficus vasta (Forssk.) 0.66 0.08 0.63 1.37
29 Bridelia micrantha (Hochst.) Baill 26.67 0.95 0.22 27.84
30 Combretum aculeatum Vent 6.66 0.6 0.58 7.84
31 Erythrina brucei Schweinf 6.66 0.25 - -
32 Jasminum abyssinicum Hochst.ex DC 13.33 0.84 - -
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The total densities of mature trees, saplings, and seedlings in the study plots were 417, 43, and 333 individuals 
per hectare, respectively (Fig. 3).

3.3 � Phenological characteristics of Syzygium guineense

Syzygium guineense has shown six phenophases of flowering and fruiting. It is a large evergreen flowering plant 
species, making leaf phenophases difficult to identify. The color of S. guineense leaves varies with the seasons, even 
when not shaded. During the initiation of flowering, the leaves turn a white-green color and become soft. As the 
fruit matures, the leaves change to a dark green and develop a rough texture. The longest phenophase was recorded 
at 40 days, from flower initiation to the beginning of flower maturation. The shortest phenophase of 15 days was 
recorded for flower maturation and flower shading (Table 2).

Flowering in S. guineense was initiated on January 20 and continued until full flowering was reached by February 
30. Most trees reached peak flower maturation during the first two weeks of March. The mature flowers began to 
wither in mid-March, with the process continuing until the end of the month. The longest phenological period for 
fruit production in S. guineense was fruit maturation, which took 25 days. Fruit initiation and fruit shading took 23 and 
16 days, respectively. The peak fruit maturation occurred from the fourth week of April until mid-May. On average, 

Fig. 2   Diameter size class (a) 
and height size class (b) distri-
bution of S.guineense species
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48 days are needed to reach fruit maturity, starting from the initiation stage. The fruit dissemination period began 
in the third week of May and continued until the fourth week of June.

3.4 � Fruit yield potential of Syzygium guineense

The fruit yield potential of S. guineense is influenced by several factors, including the number of branches, tree diam-
eter, and height. On average, each tree has seven main branches, with each branch holding approximately 4.16 kg of 
fruit. The average fruit yield potential of S. guineense was measured at 29.1 ± 3.48 kg. Significant differences in fruit 
yield were observed across diameter size classes (P < 0.05), with higher yields in larger diameter classes. Specifically, 
the highest average fruit yield (57.75 ± 13.82 kg) was recorded in trees with a diameter greater than 288 cm, while 
the lowest yield (9.77 ± 2.26 kg) was found in the 142–162 cm diameter size class (Fig. 4). Additionally, fruit yield 
exhibited a positive correlation with tree height; as tree height increased, the fruit yield also increased. Trees in the 
higher height size classes produced more fruit compared to those in the lower and middle classes. The highest mean 
fruit yield (58 ± 22 kg) was recorded in the 18.4–20.4 m height size class, whereas the lowest (14.80 ± 4.11 kg) was in 
the 10–12 m height size class.

The correlation analysis (Table 3) revealed that fruit yield production of S. guineense trees was positively and strongly 
correlated with diameter size class (p = 0.000, r = 0.673), height size class (p = 0.000, r = 0.645), and number of branches 
(p = 0.019, r = 0.440).

4 � Discussion

4.1 � Species composition and population structure of Syzygium guineense

The study area shows a lower diversity of tree species when compared to the dry Afromontane forests found in the Awi 
Zone, which supports 38 tree species across 28 families [26]. In contrast, the Gumdri Abo natural forest in the Dangila 
district boasts an even richer composition, with 72 woody species spanning 40 families [27]. The observed differences 
in species composition could be attributed to various natural disturbances and human activities impacting the region. 
Despite its lower species richness, the density of trees in the study area is relatively high, ranging between 365 and 664 
stems per hectare, which exceeds the densities reported in the Awi Zone’s dry Afromontane forests [26] and is lower than 

Fig. 3   Density of seedlings, 
saplings, and mature trees/
shrubs

Table 2   Phenological calendar of Syzygium guineense in Guangua district

Phenophase list January February March April May June

01-

20

21-

30

01-

15

16-

30

01-

15

16-

30

01-

23

24-

30

01-

18

19-

30

01-

25

26-

30

Flower initiation

Flower maturation

Flower shading

Fruit initiation

Fruit maturation

Fruit shading
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the Munessa-Shashemene forests, which have a density of 734 stems per hectare [28]. However, the Weiramba forest 
in the Amhara region presents a much higher density, with around 3,547 woody species of a diameter at breast height 
(dbh) of 2.5 cm or more [29].

Syzygium guineense is categorized as a predominant species in terms of density in the study area, which is widely dis-
tributed along undulating topography, near rivers, streams, wetlands, and rocky grounds [8, 10, 16]. Similarly, Muhammed 
and Eliasb [30] reported that the synoptic cover-abundance value of S. guineense in the Munessa natural forest, South-
eastern Ethiopia, is 38.9. Syzygium guineense exhibited the highest frequency of occurrence compared to the other 
associated woody species (Table 1), though its distribution was not uniform across the 30 established sample plots. 
This species is ecologically the most important tree species in its habitat. However, Getaneh et al. [26] reported that the 
importance value index of S. guineense in the Bari and Tsahare Kan forests, located in the dry Afromontane Forest of the 
Awi Zone, was 12.0%. This indicates that the ecological importance of the species in those forests was relatively low, with 
its contribution ranked under low-value categories [26].

The population structure of S. guineense suggests a healthy distribution status in the study area. This is supported by 
the inverted J-shape distribution along diameter size classes (Fig. 3a) and height size classes (Fig. 3b), indicating a high 
number of seedlings and saplings. The distribution of diameter size classes along with density and regeneration status is 
commonly used as an indicator of the impact on forest stands and can provide insights into the health and sustainability 
of the species in the area [31, 32]. The strong reproductive capacity is supported by good seedling recruitment and their 
continued growth. This shows a stable regeneration process, where new individuals continuously replace older ones, 
contributing to the long-term sustainability of the species [32, 33]. In general, very low numbers of trees per hectare 
were found within the higher diameter and height size class distributions.

Thus, the study area has relatively dense woody plant species compared to the surrounding area (Fig. 4). Based on 
Das et al. [34] and Rawat et al. [35] population structure characterization indicates that if seedlings > saplings > mature 
trees, it depicts ‘good’ regeneration status; whereas seedlings > saplings < mature trees indicate ‘fair’ regeneration sta-
tus; and seedlings < saplings < mature trees indicate ‘poor’ regeneration. A complete absence of seedlings and saplings 
indicates ‘nil’ regeneration. According to this characterization, the findings indicate a fair regeneration status, which are 
seedlings > saplings < mature trees. Conversely, the ratio of seedlings to saplings was 7.69, seedlings to mature trees was 
0.8, and saplings to mature trees was 0.13. This indicates a lower variation of 0.2 between seedlings and mature trees. 
The regeneration of a species serves as an indicator of its ability to naturally regenerate and mature. The seedlings face 
challenges in growing into saplings and mature trees, necessitating forest interventions to sustain the species sustainably.

4.2 � Phenological characteristics of Syzygium guineense

Syzygium guineense is a large evergreen flowering plant species [6, 8, 36, 37]; so, leaf phenophases are difficult to identify. 
Similarly, Dejene et al. [38] revealed that deciduous trees exhibit six phenophase sequences involving leaves, flowers, 
and fruits. This study observed that peak fruiting periods varied between S. guineense stand patches and individual trees. 
Some individual trees and stand spots reached their fruiting peaks before the start of the rainy season, while others 
reached their fruiting peaks during the rainy period. Similarly, Dejene et al. [38] reported that environmental changes 
control the phenology of trees in tropical dry forests. Dry season flowering in tropical forests may be promoted by higher 
radiation levels, as evidenced by a significant positive correlation with the mean monthly temperature, as reported by 
Tesfaye et al. [39]. This correlation suggests that temperature plays a key role in influencing flowering patterns during 

Fig. 4   Fruit yield potential of 
S.guineense along diameter 
size class (left side) and height 
size class (right side) catego-
ries
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the dry season. Additionally, Goldwin [40] and Frankie et al. [41] showed that environmental and biological conditions 
can have a major impact on fruit set success. During the flowering period, the trees produced 10 to 50 flowers per night 
[41]. Furthermore, Venter and Witkowski [42] indicated that anthesis usually occurs in the evening and night. Flowering 
phenophases were observed in the long dry season of Ethiopia (Table 2). Similarly, Tesfaye et al. [39] reported that most of 
the tropical tree species had flower peaks during the long dry season. Besides, Barlin et al. [43], Frankie et al. [41], and Jus-
tiniano & Fredericksen [44] reported that in semi-arid tropical forests, flower peaks were concentrated in the dry season.

4.3 � Fruit yield potential of Syzygium guineense

The findings indicate that the fruit yield potential of S. guineense is significantly influenced by tree size characteristics such 
as diameter, height, and the number of branches (Table 3). Larger trees tend to have a higher potential for fruit produc-
tion, as the largest individuals in the sample plots are more likely to be reproductive and produce a greater quantity of 
fruit [45]. This aligns with research that highlights stem diameter and crown volume as reliable predictors of fruit produc-
tion for small fruit tree species [46–49]. The observed average fruit yield of 29.1 ± 3.48 kg suggests that S. guineense can 
be a productive species under suitable conditions. The significant differences in fruit yield across diameter size classes 
(P < 0.05) indicate that tree size plays a crucial role in determining fruit production. The correlation between fruit yield 
and diameter size class (p = 0.000, r = 0.673) further underscores the importance of size in yield estimation, as reported 
by Parasol [50], who emphasized the height-to-diameter relationship as a key factor in yield estimation.

Similarly, the positive correlation between fruit yield and tree height (p = 0.000, r = 0.645) suggests that taller trees 
are likely to produce more fruit. This is consistent with findings by Sadiq et al. [51], who found a substantial correlation 
between diameter increment and the age and height of tree populations. Additionally, the correlation with the number 
of branches (p = 0.019, r = 0.440) indicates that trees with a greater number of branches generally produce more fruit. The 
results are further confirmed by Brien et al. [43], who mentioned that age is directly related to diameter, height, and crown 
size in various Neotropical tree species. This shows that S. guineense trees with larger diameters, greater heights, and more 
branches are likely to produce higher fruit yields. Based on these findings, it can be inferred that such trees not only have 
a higher potential for fruit production but also possess the capacity to sustain this productivity over extended periods.

5 � Conclusion

The size class distribution of S. guineense tree exhibited an inverted J-shaped curve, indicating that the species has a fair 
regeneration status in the study area. Syzygium guineense is the predominant tree species and is considered the most 
ecologically important compared to other associated species in the area. No phenological variation of S. guineense was 
observed over the two years. The onset and peak of the flowering period for S. guineense coincided with the long dry 
season, from January to mid-March, while the peak fruiting period corresponded to the end of the dry season, from 
April to June. The fruit phenophases of S. guineense are longer than the flowering phenophases; flowering takes 90 days, 
while fruiting takes 70 days. On average, each tree produces 29.1 ± 3.48 kg of fruit. The fruit production of S. guineense 

Table 3   Pearson correlation 
between diameter, height, 
main branch, and fruit yield 
per tree

**Correlation is significant at the 0.01 level

Correlations Diameter
(cm)

Height (m) Main branch Fruit yield 
per tree 
(kg)

Diameter (cm) Pearson 1
Sig

Height (m) Pearson 0.944** 1
Sig 0.000

Main branch Pearson 0.920** 0.905** 1
Sig 0.000 0.000

Fruit yield per tree (kg) Pearson 0.673** 0.645** 0.440* 1
Sig 0.000 0.000 0.019
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is positively and strongly correlated with the tree diameter, height, and number of branches. The researchers conclude 
that S. guineense needs intervention to ensure its protection and sustainable management.
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