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Abstract 

The paucity of quantified information on the growth response of G. albida to plant-based organic manure has limited its 

propagation. In an attempt to improve the slow growth of G. albida seedlings through an environmentally friendly organic fertilizer, 

the investigation was conducted to assess the effect of leaf litters of some nitrogen-fixing albizia trees on its growth. The experiment 

adopted a Completely Randomized Design (CRD) with six treatments replicated five times. The treatments consisted of leaf litters 

of selected nitrogen-fixing albizia trees (Albizia zygia, Albizia coriaria, Albizia ferruginea, Albizia lebbeck, Albizia saman) and 

control on the growth of G. albida. A total of thirty seedlings were used in the experiment. A year-old G. albida seedlings were 

carefully transplanted into polythene pots with and without 200g of leaf litters of nitrogen-fixing albizia trees and subjected to 

200ml of water twice daily for six months. Data collected were subjected to one-way Analysis of Variance (ANOVA). The leaf litter 

of selected nitrogen-fixing albizia trees significantly (P<0.05) enhanced the growth of G. albida. A significant height (43.94cm)., 

girth (1.80cm)., number of leaves (15.00)., leaf area (93.08cm2)., total fresh weight(18.25g) and total dry weight (7.30g) were 

recorded from seedlings planted in the soil influenced with leaf litters of A. lebbeck., while least growth parameters were recorded 

from control. Planting of G. albida  in the soil amended with leaf litters of A. lebbeck enhanced its growth. 
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Introduction  

The increasing demand for forest products has steadily depleted the tropics of their natural 

forest resources (Abod and  Siddiqui, 2002). The genetic erosion of our indigenous tree species is affecting species necessary for 

survival of present generation as Gambeya albida. Gambeya albida synonymns Chrysophyllum albidum is an indigenous economic 

tree species (Akaneme, 2008; Maurice, 2014; Olayode and Otufale, 2018; The plant list, 2022). Gambeya albida is a climax tree 

species of tropical rainforest that belongs to the family Sapotaceae (Olaoluwa et al., 2012; Wole, 2013) which has up to 800 species 

and makes up almost half of the order (Ehiagbonare et al., 2008).  The World Agroforestry Centre (ICRAF) has identified  G. 

albida as one of the top five priority tree species for domestication in the African humid tropics (Tchounjeu et al., 2002). The 

Yoruba name is “Osan Agbalumo” (Rahaman, 2012) while in Igbo and Hausa languages, it is called “Udara” or “Udala” (Wole, 

2013) and Agwaluma or Agwaluba respectively (Adelani et al., 2018).  

ICRAF (2007) reported that the popular, edible fleshy and juicy fruits of G. albida are a potential source of a soft drink. The 

different parts of the tree are used in the preparation of medicine for the treatment of fibroids and female sterility (Egunyomi et al., 

2005). Intake of G. albida fruit helps in the prevention of mouth gum disease, treatment of toothache and sore throat as well as 

helping people to lose weight (Adaobi, 2019). Agustin (2018) stated that the post-birth diagnosis of diabetic disease for pregnant 

women can be prevented by consuming G. albida fruits which contains hypoglycemic that helps to lower blood sugar levels. 

Despite the enormous benefits of G. albida it has been greatly neglected particularly for its regeneration (Adelani et al., 2014, 

Adelani et al., 2016, Adelani et al., 2017). Adelani and Muhammed (2017) stated that  G. albida is a slow-growing tree that needs 

to be fertilized for fast growth to meet the population demand for its ample benefits. Many studies have highlighted the role of local 

plants as low-cost fertilizers as an alternative to chemical fertilizers (Palm et al., 2000; Leblanc et al.,2006; Kaizzi et al., 2007;  

Abebe et al., 2015).   

Chen (2006) stated that commercial N fertilizers are expensive, with only a fraction of this nutrient reaching the plant, which limits 

efficiency and potentially increases water contamination. Chemical fertilizers contain high nutrients and are readily available to be 

taken up by plants. However, excess usage of it results in several challenges, such as nutrient loss, surface water and groundwater 

contamination, soil acidification or basification, reductions in useful microbial communities, and increased sensitivity to harmful 

insects (Chen, 2006). Chadzon (2003) stated that  rapidly-growing tree species, particularly nitrogen-fixing legumes, can increase 

organic matter in the soil, prevent erosion, and enhance nutrient cycling. Nitrogen fixation is the characteristic of nitrogen fixing 

trees. 

N-fixation also occurs in over 200 non leguminous plants species in 25 genera of 8 families associated with Frankia 

(Actinomycetes), which are filamentous bacteria (Franche et al., 2009; Russo, 2005).  The percentage of N derived from the 

atmosphere (NDFA) is more than 59% according to a recent analysis of 38 cases using N isotopic analyses (Nygren et al., 2012). 

Giller (2001) stated that the range of N2-fixation capacity varies greatly amongst these trees. Many leguminous trees and a few 

non-leguminous ones have the ability to fix atmospheric nitrogen through symbiosis with bacteria or fungi in root nodules (WAC, 
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2018). WAC (2018) reported that the fixation of nitrogen has been proven and found to be a significant factor in soil fertility. 

Nitrogen-fixing tree species have the ability to fix nitrogen to increase soil fertility through the process of nitrogen fixation. 

The most popular N2–fixing trees used in tropical agroforestry systems include the legumes Acacia spp, Erythrina spp, Gliricidia 

spp., Inga spp and Leucaena spp which form symbiotic associations with a wide variety of N2-fixing bacterial species (Bala et al., 

2003). Sileshi et al. (2014) stated that agroforestry practices as alley cropping, improved fallows, cereal-tree legume inter cropping, 

relay cropping, biomass transfer, fodder banks, multistrata agroforestry, parklands and silvopastoral systems capitalize on 

biological nitrogen fixation (BNF) from fertilizer trees for the supply of N and organic matter to annual and perennial crops. Among 

the widely used fertilizer trees are acacia (Acacia spp.), albizia (Albizia spp.), alder (Alnus spp.), calliandra (Calliandra 

calothyrsus), casuarina (Casuarina equisetifolia), erythrina (Erythrina spp.), faidherbia (Faidherbia albida), flemingia (Flemingia 

spp.), gliricidia (Gliricidia sepium), inga (Inga edulis), leucaena (Leucaena spp.), sesbania (Sesbania spp.), tagasaste 

(Chamaecytisus palmensis) and tephrosia (Tephrosia spp.).  

Winrock International  (2022) and WAC (2009) also gave  comprehensive lists of nitrogen-fixing trees where most of albizias were 

mentioned. Some albizias are nitrogen-fixers and soil-enhancers. Nygren et al. (2012) stated that the potential for N2-fixing trees 

to improve soil fertility within perennial-crop agroforestry systems is clear. Nitrogen-fixing trees normally have higher nitrogen 

concentrations in the biomass than non-fixing species, but this characteristic also varies widely among species (Palm, 1995). Litter 

improves soil quality by adding the organic matter and nutrients to the soil (Ngoran, et al., 2006; Mahmood and Hoque, 2008; 

Triadiati et al., 2011). Hossain et al. (2011) and Park and Kang-Hyun (2003) reported that  relative to other litter types, leaf litter 

is the main and fastest source of organic matter and nutrients to the soil. Researches have  been conducted on the effect of leaf 

litters of selected nitrogen-fixing acacias ( on crops and trees) ( Adelani et al., 2020a; Adelani et al., 2021),  albizias (on crops) 

(Adelani et al., 2020b), but remain unexplored for trees as G.albida. In this light, an investigation was conducted into the influence 

of leaf litters of selected nitrogen-fixing albizias on the growth of Gambeya albida seedlings with a view to enhancing its growth. 

 

Materials and Method  

The research was conducted in the screen house of Federal College of Forestry Mechanization, Afaka, Kaduna State during the wet 

season of 2018. The College is located in the Northern Guinea Savannah ecological zones of Nigeria. It is situated in Igabi Local 

Government Area of Kaduna State, Nigeria. It lies between Latitudes 10 o 35' and 10 o 34' and Longitudes 7 o 21' and 7 o 20' 

(Adelani, 2015). The mean annual rainfall is approximately 1000 mm (Otegbeye et al., 2001). The vegetation is open woodland 

with tall broad leave trees (Otegbeye et al., 2001). 
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Fig 1:  The location of Federal College of Forestry Mechanization, Afaka, Kaduna State, Nigeria 

Field survey, 2022. 

 

Experimental Procedure  

The fruits were sourced from Osiele village in Odeda Local Government, Ogun State and transported to Kaduna State. The seeds 

were extracted from fruits and air dried for thirty minutes. Three hundred seeds were extracted from fruits. The viability of the 

randomly selected seed samples was assessed using the cutting method (Schmidt, 2000).  The sowing media (river sand), which 

was collected from the floor of the College dam was made to pass through a 2mm sieve and then sterilized at 160oC for 24 hours. 

The polythene pots used were 20x10x10cm3 in dimension and filled with the sterilized river sand and arranged in the screen house. 

After a year of germination of seeds, uniform seedlings were available for growth experiment. 

The experimental design adopted for investigation of the effect of leaf litters of selected nitrogen-fixing albizia trees (Albizia zygia, 

Albizia coriaria, Albizia ferruginea, Albizia lebbeck and Albizia saman) and control on the growth of G. albida was a Completely 

Randomized Design with five replicates. The choice of selected albizias was based on the earlier reports of Adelani et al. (2020b) 

who stated that leaf litters of nitrogen-fixing albizia trees significantly  enhanced the growth and yield of Zingiber officinale and 

the same selected albizias was investigated for Gambeya albida. A year-old seedlings were carefully transplanted into a potting 

mixture packed in larger poly pots of 25x20x15cm3 dimensions. The potting mixture contained samples of sterilized sand 

thoroughly mixed with each leaf litter of nitrogen-fixing albizia trees at same quantity of 200g. 

Each sample of pulverized leaves of nitrogen-fixing trees was analyzed chemically for nitrogen, phosphorus and potassium (NPK). 

The sand without the addition of leaf litter was analyzed for nutrient content under untreated soil (control). The 200ml of distilled 

water per seedling was used to water the seedlings twice daily. Growth parameters were monitored every month for 6 months. 

Growth parameters assessed include; Seedling height (using meter rule); girth (using venier calliper); the number of leaves was 

counted manually and Leaf area was obtained by linear measurement of leaf length and leaf width as described by Clifton-Brown 

and Lewandowski (2000). 



Effect of leaf litters of selected nitrogen-fixing Albizia species on the growth of African star apple …………… Adelani et al. 

 
 

Proceedings of the 8th Biennial Conference of the Forests & Forest Products Society, 
Held at the Forestry Research Institute of Nigeria, Ibadan, Nigeria. 14th - 20th August, 2022 

 

228 

LA=0.74xLxW                         (1) 

Where, LA =Leaf area=Product of linear dimension of the length and width at the broadest part of the leaf.  

The fresh and dry weight were determined by the use of Mettler Top Loading Weighing Balance, but dry weight was taken after 

oven dried the seedlings at 70oC for 72 hours (Umar and Gwaram, 2006). 

Data analysis 

The data on the effect of leaf litters of selected nitrogen-fixing albizia trees on the growth of  G. albida seedlings were subjected 

to one-way analysis of variance (ANOVA) using SAS (2003). Comparison of significant means was accomplished using Fisher’s 

Least Significant Difference (LSD) at a 5% level of significance. 

 

Results 

A significant height of 43.94 cm was recorded from seedlings planted in the soil influenced with leaf litter of A. lebbeck at 24 

weeks after transplanted, WAT. The least value of 17.88 cm was recorded from seedlings planted in the soil without amendment 

of leaf litters of nitrogen-fixing albizia trees at 4 WAT (Table 1). 

 

Table 1: Effect of leaf litters of selected nitrogen-fixing albizia trees on the height (cm) of G. albida seedlings 

NFAT   WAT    

 4 8 12 16 20 24 

A.lebbeck 19.94a 22.50a 25.68a 28.00a 37.02a 43.94a 

A.zygia 18.08b 19.18b 23.40b 24.34ab 28.58c 30.94ab 

A.coriaria 18.42ab 22.98a 24.34ab 25.22b 31.60b 34.44b 

A.ferruginea 18.52ab 19.44b 19.74c 20.96c 28.02cd 30.24c 

A.saman 18.04b 18.70b 19.96c 20.08c 20.78d 21.50d 

Control 17.88b 18.86b 20.50c 20.68c 20.99d 21.00d 

SE+ 0.69 0.63 0.66 0.71 0.70 1.45 

p-value 0.01 0.01 0.01 0.01 0.01 0.02 

*Means on the same column having different superscripts are significantly different (p<0.05)  

Key: NFAT=Nitrogen Fixing Albizia Trees, WAT= Weeks After Transplanting 

 

A significant girth of 1.80cm was recorded from seedlings planted in the soil enhanced with leaf litters of A. lebbeck at 24 WAT. 

The least value of 0.89 cm was recorded from seedlings planted in the soil without the influence of leaf litters of nitrogen-fixing 

albizia trees (control) at 4WAT (Table 2). 

 

Table 2: Effect of leaflitters of selected nitrogen-fixing albizia trees on the girth (cm) of G. albida seedlings 

NFAT   WAT    

 4 8 12 16 20 24 

A.lebbeck 1.10a 1.12a 1.22a 1.24a 1.56b 1.80a 

A.zygia 0.90a 0.92a 0.96c 1.10a 1.68ab 1.79ab 

A.coriaria 0.92a 0.98a 1.06b 1.18a 1.30c 1.48b 

A.ferruginea 1.06a 1.06a 1.08b 1.08a 1.74a 1.78ab 

A.saman 1.00a 1.06a 1.20a 1.36a 1.38c 1.40b 

Control 0.89a 0.92a 0.95c 1.00a 1.10d 1.20c 

SE+ 0.13 0.11 0.04 0.70 0.07 0.05 

p-value 0.01 0.01 0.00 0.01 0.00 0.00 

*Means on the same column having different superscripts are significantly different (p<0.05)  

Key: NFAT=Nitrogen Fixing Albizia Trees, WAT= Weeks After Transplanting 

 

A significant number of leaves of 15.00 was recorded from seedlings improved with leaf litters of A. lebbeck., while the least value 

of 7.50 was recorded from seedlings planted in an unamended soil (control) at 24 and 4 WAT respectively. 
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Table 3: Effect of leaf litters of selected nitrogen-fixing albizia trees on the number of leaves of G. albida seedlings 

NFAT   WAT    

 4 8 12 16 20 24 

A.lebbeck 8.00ab 8.80a 11.80a 13.00a 13.00a 15.00a 

A.zygia 7.60b 8.40a 9.60c 9.89c 12.60a 14.20ab 

A.coriaria 8.20ab 8.80a 8.80d 9.40c 10.00b 13.00b 

A.ferruginea 7.80b 9.00a 11.00b 11.20b 12.00a 13.40ab 

A.saman 8.60a 8.80a 9.60c 9.80c 13.40a 14.80a 

Control 7.50b 8.98a 9.30d 9.50c 9.99b 10.50c 

SE+ 0.31 0.29 0.31 0.33 0.72 0.71 

p-value 0.04 0.04 0.04 0.05 0.02 0.02 

*Means on the same column having different superscripts are significantly different (p<0.05)  

Key: NFAT=Nitrogen Fixing Albizia Trees, WAT= Weeks After Transplanting 

 

A significant leaf area of 93.08cm2 was recorded from seedlings planted in the soil enhanced with leaf litters of A. lebbeck at 

24 WAT. The least value of 10.09 cm2 was recorded from seedlings planted in the soil without enhancement of leaf litters of 

nitrogen-fixing albizia trees (control) at 4 WAT (Table 4). 

 

Table 4: Effect of leaf litters of selected nitrogen-fixing albizia trees on the leaf area (cm2) of G. albida seedlings 

NFAT   WAT    

 4 8 12 16 20 24 

A.lebbeck 18.75a 27.37a 28.47a 52.99a 64.08a 93.08a 

A.zygia 16.84a 21.16a 21.86ab 33.18b 39.79c 83.06a 

A.coriaria 19.06a 27.04c 29.63a 40.63b 55.19ab 62.94b 

A.ferruginea 17.81a 18.19b 30.25a 43.35ab 44.60b 46.42c 

A.saman 15.11ab 20.26ab 21.01ab 36.72b 36.82c 55.91bc 

Control 10.09b 15.11b 16.53b 16.80c 19.30d 21.00d 

SE+ 2.35 3.03 4.11 4.73 5.62 6.54 

p-value 0.02 0.03 0.04 0.04 0.04 0.05 

*Means on the same column having different superscripts are significantly different (p<0.05)  

Key: NFAT=Nitrogen Fixing Albizia Trees, WAT= Weeks After Transplanting 

 

A significant total fresh weight (18.25g) and total dry weight (7.30g) were recorded from seedlings planted in the soil influenced 

by leaf litters of A.lebbeck. The least values of 2.79g and 1.25g were recorded for total fresh weight and total dry weight of seedlings 

planted in the soil without amendment of leaf litters of nitrogen-fixing albizia trees (control). 

 

Table 5: Effect of leaf litters of selected nitrogen-fixing trees on the fresh and dry weight (g) of G. albida seedlings 

NFAT  FW(g)  TFW(g)  DW(g)  TDW(g) 

 L R S  L R S  

A.lebbeck 10.45a 4.75a 3.05a 18.25a 3.45a 2.05a 1.80a 7.30a 

A.zygia 9.75ab 2.65b 3.50a 15.90ab 2.05ab 1.07b 2.00a 5.12ab 

A.coriaria 3.40b 1.15b 1.00b 5.55b 1.35ab 0.65b 0.50b 2.50b 

A.ferruginea 3.85b 2.25b 1.25b 7.35b 1.30ab 1.03b 0.78b 3.11a 

A.saman 1.50b 3.55ab 2.10ab 7.15b 0.52b 1.65ab 1.06ab 3.23ab 

Control 1.03b 0.98b 0.78b 2.79b 0.45b 0.41b 0.39b 1.25b 

SE+ 2.68 0.70 0.66 4.04 1.14 0.36 0.35 1.85 

p-value 0.02 0.03 0.03 0.05 0.02 0.03 0.03 0.04 

Means on the same column having different superscripts are significantly different (p< 0.05)  

Key: NFAT=Nitrogen Fixing Albizia Trees, FW= Fresh Weight, TFW-Total Fresh Weight, DW=Dry Weight, TDW=Total Dry 

Weight, Rs=Rates, L=Leaf, S=Shoot, R=Root 
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Discussion 

The highest growth parameters recorded from seedlings planted in the soil improved with leaf litters of A. lebbeck was adduced to 

its ability to release its rich nutrients. A similar observation has been recorded by Adelani et al. (2021) who recorded the highest 

growth parameters from Vitellaria paradoxa seedlings planted in the soil enhanced with Acacia leucophloea and linked the 

performance of Acacia leucophloea to the release of its rich nutrient for plant growth. 

The excellent growth performance recorded from seedlings planted in the soil enhanced with A. lebbek could be traced to the release 

of its phosphorus content. Adelani et al. (2020b) reported the highest phosphorus content for Albizia lebbeck used to enhance the 

growth of Zingiber officinale. Phosphorus enhances seedling growth. This aligns with the report of Chotchutima et al.(2016) who 

stated that the maximum rate of P (750 kg/ha) application gave the highest Leucaena leucocephala height and stem diameter 

compared to the other rates during a 2 year study period. The observations revealed that the Acacia auriculiformis seedling growth 

was enhanced significantly with the application of P fertilizer (Uddin et al., 2007). 

 

Conclusion 

The use of affordable, accessible and environmentally friendly plant based organic manure to enhance the growth of G. albida is 

important. Investigation conducted into the leaf litters of nitrogen-fixing albizia revealed that planting of G. albida in the soil 

influenced with leaf litters of A. lebbeck enhances its growth.  

 

References 

Abebe, A., Dhyan, S and Wassie, H. (2015). Initial litter chemical indices as selection criteria of organic nutrient resources for 

enhancement of soil fertility for smallholder farmers in southern Ethiopia. Journal of Agricultural Science and 

Technology 5(2): 101-108. https://doi.org/10.17265/2161-6264/2015.02.004  

Abod, S. A and  Siddiqui, M. T.  (2002). Growth response of teak (Tectona grandis L.f.) seedlings to nitrogen, phosphorus and 

potassium fertilizers. Pertanika Journal of Tropical Agricultural Science, 25(2):107-113 (2002) ISSN: 1511-3701. 

 

Adaobi, O.(2019). Five interesting health benefits of Agbalumo (African star apple). Pulse Nigeria 1:1-5. Accessed on 28/08/2019. 

 Adelani, D.O., Suleiman, R.A., Akesode, H.A and Akande, M.T. (2014). Effect of sources and rates of organic fertilizer on the 

growth of Chrysophyllum albidum seedlings. Organic Agriculture Research: A Catalyst for Sustainable National 

Agricultural Transformation Agenda. In: Olabiyi, T.I and Bolarinwa, I.F (Eds). Proceedings of the 10th National 

Conference on Organic Agriculture held at Ladoke Akintola University of Technology, P.M.B 4000, Ogbomoso, Oyo 

State, Nigeria from 17th-20th November, 2014.. Printed by A- Treasurer Digital Press LTD, Nigeria. Pp 65-73 

Adelani, D.O. (2015). Effects of Pre-germination treatments and sowing depths on early growth of Sesban (Sesbania sesban). 

Applied Tropical Agriculture 20 (1): 31-36. (Nigeria) https://www.futa.edu.ng/journal/home/paperd/363/12/11 

 

Adelani, D.O., Aduradola, M. A and Maisamari, I.J. (2016). Storability and presowing treatments of Chrysophyllum albidum seeds: 

A step towards biodiversity Conservation. In: Borokini, I.T and Babalola, F.D (Eds): MDGs to SDGs Towards 

Sustainable Biodiversity Conservation in Nigeria. Proceedings of Joint Biodiversity Conservation Conference of Nigeria 

Tropical Biology Association (NTBA) and Nigeria Chapter of Society for Conservation Biology (NSCB) Conference. 

Pp80-86. 

Adelani, D.O and Muhammed, R. (2017). Effect of organic seed pelleting and storage periods on the early seedling growth of 

Chrysophyllum albidum seedlings. In: V.A.J. Adekunle, O.Y.Ogunsanwo and A.O. Akinwole (Eds). Harnessing the 

Uniqueness of Forests for Sustainable Development in a Diversifying Economy. Proceedings of the 39th Annual 

Conference of the Forestry Association of Nigeria held in Ibadan, Oyo State between 20th-24th February. Pp126-140 

Adelani, D.O., Aduradola, M.A and Aiyelaagbe, I.O.O. (2017). Storability and pre-sowing  

treatments of African star apple (Chrysophyllum albidum G. Don) seeds. Journal of Agricultural Science and 

Environment 17(1): 91-102.  

 

Adelani, D.O., Ogunsanwo, J.A and Awobona, T.A. (2018). Effect of seed weights on the germination and early seedling growth 

of African star apple (Chrysophyllum albidum G.Don). Nigerian Journal of Forestry 48 (1): 33-38 

 

Adelani, D.O., Ariyo, O.C and Emmanuel, J.O. (2020a). Effects of leaflitters of selected nitrogen fixing trees on the growth of 

Citrus tangelo, J.W seedlings. Journal of Forestry Research and Management, 17(2): 109-120. 

 

  Adelani, D.O., Ogunsanwo, J.A and Awobona, T.A (2020b). Effect of leaflitters of selected nitrogen fixing albizia trees on the 

growth and yield of ginger (Zingiber officinale Roscoe). Journal of Research in Forestry, Wildlife and Environment 

12(3): 1-9. http://www.ajol.info/index.php/jrfwe . 

Adelani, D.O., Ariyo, O. C., Oladele, .O.N., Olumuyiwa, S.A., Ogunsanwo, J.A., Ademuwagun, A.A and Emmanuel, J.O.(2021). 

Growth response of Vitellaria paradoxa C.F Gaertn  to leaf litters of selected nitrogen fixing acacia trees. Journal of 

Forestry Research and Management 18 (3):43-55. 



Effect of leaf litters of selected nitrogen-fixing Albizia species on the growth of African star apple …………… Adelani et al. 

 
 

Proceedings of the 8th Biennial Conference of the Forests & Forest Products Society, 
Held at the Forestry Research Institute of Nigeria, Ibadan, Nigeria. 14th - 20th August, 2022 

 

231 

Agustin, W.I.(2018). 10 Best Health Benefits of African star apple during pregnancy. www.dr.health.benefits.com. Accessed 

22/12/2019. Pp4. 

Akaneme, F. I. (2008). Identification and preliminary phytochemical analysis of herbs that can arrest threatened miscarriage in 

Orba and Nsukka towns of Enugu State. African Journal of Biotechnology, 7 (1):006-011.  

Bala, A., Murphy, P.J., Osunde, A.O and Giller, K.E. (2003). Nodulation of tree legumes and ecology of their native rhizobial 

populations in tropical soils. Applied Soil Ecology, 22: 211-223. 

Chazdon R. (2003). Tropical forest recovery: legacies of human impact and natural 

disturbances. Perspectives in Plant Ecology, Evolution and Systematics, 6:51-71. 

Chen, J. H. (2006). The combined use of chemical and organic fertilizers and/or biofertilizer for crop growth and soil fertility. 

Proceedings of International Workshop on Sustained Management of the Soil- Rhizosphere System for Efficient Crop 

production and Fertilizer Use.16 – 20 October 2006, Land Development Department, Bangkok 10900 Thailand. Pp1-

11. 

Available from http://www.agnet.org/htmlarea_file/library/20110808103954/tb174 

 Chotchutima, S., Sayan, T., KunnKangvan,   S and  Sripichitta, P. (2016). Effects of sulfur and phosphorus application on the 

growth, biomass yield and fuel properties of leucaena (Leucaena leucocephala (Lam.) de Wit.) as bioenergy crop on 

sandy infertile soil. Agriculture and Natural Resources, 50 (1): 54-59. 

Clifton-Brown,   J. C and  Lewandowski,  I. (2000). Water use efficiency and biomass partitioning of three different Miscanthus genotypes with limited and 

unlimited water supply. Annals of  Botany, 86: 191-200. 

Egunyomi, A., Fasola, T.R and Oladunjoye, O. (2005). Charring medicinal plants: A traditional method of preparing phyto 

medicines in South Western Nigeria. Ethnobotany Research and Applications, 3: 261-265. 

Ehiagbonare, J.E., Onyibe, H.I and Okoegwale, E. (2008). Studies on the isolation of normal and abnormal seedlings of 

Chrysophyllum albidum: A step towards sustainable management of the Taxon in the 21st Century. Scientific Research 

and Essay 3(12): 567-570. 

Franche, C., Lindström, K and  Elmerich, C. (2009). Nitrogen-fixing bacteria associated with leguminous and nonleguminous 

plants. Plant and Soil, 321:35–59. 

Giller, K.E. (2001). Nitrogen Fixation in Tropical Cropping Systems, CAB International, Wallingford, UK, 2nd edition, pp423. 

Hossain, M., Siddique, M. R. H., Rahman, M. S.,  Hossain, M. Z and Hasan, M. M. (2011). “Nutrient dynamics associated with 

leaf litter decomposition of three agroforestry tree species (Azadirachta indica, Dalbergia sissoo, and Melia azedarach) 

of Bangladesh,” Journal of Forestry Research, 22 (4): 577–582.  

ICRAF (2007). Chrysophyllum albidum, International Centre for Research in Agroforestry. Kenya. 3p 

Kaizzi,  K.C., Byalebeka, J., Wortmann, C.S and Mamo, M. (2007). Low input approaches for soil fertility management in 

semiarid eastern Uganda. Agronomy Journal, 99 (3):847–853. https://doi.org/10.2134/agronj2006.0238 

Leblanc, H.A., Nygren, P and McGraw, R.L .(2006). Green mulch decomposition and nitrogen release from leaves of two Inga 

spp. in an organic alley-cropping practice in the humid tropics. Soil Biology and Biochemistry, 38(2): 349–358. 

https://doi.org/10.1016/j.soilbio.2005.05.012 

Mahmood, H and Hoque, A. K. F. (2008). “Litter production and decomposition in mangrove- a review,” Indian Journal of 

Forestry, 3: 227–238.  

Maurice, M. I. (2014). Pharmacognostical Profile of Selected Medicinal Plants 

from: Handbook of African Medicinal Plants CRC Press. Pp 257. Accessed on: 24 Jul 2022. 

https://www.routledgehandbooks.com/doi/10.1201/b16292-4 

 

Ngoran, A., Zakra, N., Ballo,  K.,    Kouame, C.,    Zapata, F.,   Hofman, G  and   Cleemput, O. V  .(2006). “Litter decomposition 

of Acacia auriculiformis Cunn. Ex Benth. and Acacia mangium Willd. under coconut trees on quaternary sandy soils in 

Ivory Coast,” Biology and Fertility of Soils, 43 (1): 102–106. 

Nygren, S.E.P., Fernández, M., Harmand, J.M and Leblanc, H.A.(2012). Symbiotic dinitrogen fixation by trees: an underestimated 

resource in agroforestry systems? Nutrient Cycling in Agroecosystems, 94: 123–160. doi:10.1007/s10705-012-9542-

9a. 

Olaoluwa, T. A., Muhammad, N.O and Oladiji, A.T. (2012). Biochemical assessment of the mineral and some antinutritional 

constituents of Aspergillus niger and fermented Chrysophyllum albidum seed meal. African Journal of Food Science, 6 

(1): 20-28. 

Olayode, O.O and Otufale, G.O. (2018). Seedling emergence and growth of Chrysophyllum albidum G. Don (Syn. Gambeya 

albida) under different watering frequencies.  Academia Journal of Agricultural Research,  6(4): 86-92. 

Otegbeye, G.O., Owonubi, J.J and Oviasauyi, P.K (2001). Interspecific variation growth of Eucalyptus growing in northern Nigeria. 

In: Popoola, L, Abu J.E and Oni, P.I (Eds). Proceedings of 27th Annual Conference of the Forestry Association of Nigeria, 

pp 12 –16 

Palm C.A.(1995). Contribution of agroforestry trees to nutrient requirements of intercropped plants. Agroforestry Systems, 30:105-

124. 



Effect of leaf litters of selected nitrogen-fixing Albizia species on the growth of African star apple …………… Adelani et al. 

 
 

Proceedings of the 8th Biennial Conference of the Forests & Forest Products Society, 
Held at the Forestry Research Institute of Nigeria, Ibadan, Nigeria. 14th - 20th August, 2022 

 

232 

Palm, C.A., Gachengo, C.N., Delve, R.J., Cadisch, G and Giller, K.E. (2000). Organic inputs for soil fertility management in 

tropical agro-ecosystems: application of an organic resource database. Agriculture, Ecosystem and Environment, 83 (1–

2): 27–42. 

Park, S and Kang-Hyun, C. (2003). “Nutrient leaching from leaf litter of emergent macrophyte (Zizania  latifolia) and the effects 

of water temperature on the leaching process, ” Korean Journal of Biological Sciences, 7: 289–294. 

DOI:10.1080/12265071.2003.9647718. 

Rahaman, O. (2012). A review of medicinal value of Chrysophyllum albidum (African star apple).  African Traditional Medicine, 

1(1):1-3. 

  Russo, R.O.(2005). Nitrogen-fixing trees with actinorhiza in forestry and agroforestry.In: Werner, D., Newton, W.E. (Eds.), 

Nitrogen Fixation in Agriculture, Forestry, Ecology, and the Environment. The Netherlands: Springer, pp. 143–171. 

SAS (2003). Statistical analysis system. SAS release 9. 1 for windows, SAS Institute Inc. cary, NC, USA 

Schmidt, L. (2000). Guide to Handling Tropical and Subtropical Forest Seed. Danida Forest Seed Center, Krogerupvej 21, 

Humlebaek, Denmark, pp 511. 

Sileshi G.W., Mafongoya P.L., Akinnifesi F.K., Phiri E., Chirwa P., Beedy T., Makumba W., Nyamadzawo, G., Njoloma, J., 

Wuta, M., Nyamugafata, P and Jiri, O.(2014). Agroforestry: Fertilizer Trees. In: Neal Van Alfen, editor-in-chief. 

Encyclopedia of Agriculture and Food Systems (1): 222-234. 

Tchounjeu, Z., Kengue, J and Leakey, R.R.B. (2002). Domestication of Dacryodes edulis  state-of-the-art. Forests Trees and 

Livelihoods, 12:3-13. 

The plant list (2022). A plant list of all plant species. http://www.theplantlist.org/tpl/record/kew-87995. Access on 24/07/2022. 

unpaginated. 

Triadiati, S., Tjitrosemito, E., Sundarsono, G., Qayim, I and Leuschner, C. (2011). “Litter fall production and leaf-litter 

decomposition at natural forest and Cacao agroforestry in Central Sulawesi, Indonesia,” Asian Journal of Biological 

Sciences,  (4): 221–234.  

Uddin, M.B., Mukul, S. A., Khan., M.A.S.A and Hossain, M. K. (2007). Effects of phosphorous fertilizer on seedlings growth and 

nodulation capabilities of some popular agroforestry tree species of Bangladesh. Journal of Forestry Research, 18 (4): 

283− 286. 

Umar, T and Gwaram, A. B. (2006). Foliar nutrient contents of four indigenous trees of the sudan savanna. In: Popoola, L. (Eds). 

Proceedings of 31st Annual Conference of Forestry Association of Nigeria, 131-139. 

Winrock International  (2022). Nitrogen Fixing Tree Species by Use and Ecology. https://winrock.org/factnet-a-lasting-

impact/fact-net-resources/nitrogen-fixing-tree-species-by-use-and-ecology/. Accessed on 30/07/2022.pp 2. 

Wole, O. (2013). Unlimited nutritional benefits of African star apple. Natural Health, 1(1): 1-4. 

WAC (2009). Transforming Lives and Landscapes  

https://apps.worldagroforestry.org/treedb/index.php?keyword=Nitrogen_Fixing. Accessed on 30/07/2022.pp 19. 

World Agroforestry Centre (WAC) (2018) . Transforming lives landscapes.Agroforestry database species identity. Available on 

http://www.worldagroforestrycentre.org /Sites/TreeDBS/aft/speciesPrinterFriendly.asp?Id= 760 .Cited on 18 August 

2018. 

 

 


