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ABSTRACT 

Adansonia digitata L. (African baobab) is a tree species with significant socio-economic and ecological values. 

Evaluating the regeneration and moisture requirements of the plant for successful domestication is important. 

This study assessed the biomass accumulated by A. digitata seedlings as influenced by varying degrees of 

moisture application under screenhouse condition for 12 weeks. 100 mL of moisture application was carried 

out for three regimes, once in a week, W1 (1/7), thrice in a week, W2 (3/7) and every day, W3 (7/7) in a 

Completely Randomized Design with four replicates each. Data collected on biomass were subjected to two-

way analysis of variance using Statistical Analysis System (SAS vs 9.1.2) and where significant difference 

occurred among the means at p≤0.05, Fisher’s Least Significant Difference was used for means separation. 

Results obtained revealed that moisture application had significant effect (p≤0.05) on the leaf dry weight 

(LDW), shoot dry weight (SDW), root dry weight (RDW) and total dry weight (TDW) of A. digitata seedlings 

across the three moisture regimes. Result of LDW ranged from 0.37g to 0.45g, SDW ranged from 0.34g to 

0.43g, RDW ranged from 0.26g to 0.36g and TDW ranged from 0.97g to 1.24g. W3 seedlings produced the 

highest biomass while W1 seedlings produced the least. The study concluded that daily watering is required 

for optimum performance of seedlings as it produced seedlings with the highest biomass accumulation.  
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INTRODUCTION 

Adansonia digitata (Linn) is a tree species with significant 

socioeconomic and ecological value. The tree is one of the 

nine species of baobab that make up the Malvaceae family, 

Bombaceae subfamily, and the genus Adansonia (Venter and 

Witkowski, 2010; Salami and Lawal, 2018). The species is 

primarily dominant in the dry and savanna parts of Africa, 

where it is abundant and show the existence of watercourse 

from a distance (Wickens and Lowe, 2008). Due to its shape, 

the baobab, a tree species that is frequently utilized for many 

purposes in Africa, is formally known as the "Africa upside-

down tree". Adansonia digitata, among other things, makes 

significant contributions to human survival in the form of 

food, medicine, and fodder (Wickens and Lowe, 2008; Venter 

and Witkowski, 2010). Almost all of the tree's parts are 

utilized because of its versatility. Baobab frequently has 

cultural or spiritual value. Along with other ecological and 

environmental services like carbon sequestration, soil 

enrichment, improved air and water quality, and biodiversity 

preservation, it also provides habitat for a variety of wild 

species (Wickens and Lowe 2008; Gebauer and Luedeling 

2013). This species mostly generate income when there is a 

dry spell or a drought (Sidibe and Williams, 2002; Duvall, 

2007). It is a symbolic, culturally significant, and physically 

magnificent sub-tropical tree (Salami and Lawal, 2018).  

All living things need water to survive, and plants are no 

different. In times of drought and flooding, a shortage of water 

or an abundance of water causes plant stress. Emmanuel 

(2014) asserts that plants growing in water-stressed areas have 

a small number of tiny leaves. According to Bosco de Oliveira 

et al. (2013), a moisture deficiency is generally characterized 

by cellular dryness, stomata closure, decreased leaf water 

potential, and drought signaling in the roots. Reduced cell size 

and growth, reduced metabolic activity, suppressed 

photosynthetic activity, turgescence deficit, production of 

labile oxygen species, and remodeled carbon allotment are all 

alternate or long-lasting effects of soil moisture deficit (Bosco 

de Oliveira et al., 2013; Osakabe et al., 2014). Lack of a 

steady water supply has been amongst the major challenges 

militating against the establishment and maintenance of tree 

nurseries, especially in the arid tropical and subtropical areas 

(Daba and Tadese, 2017). The availability of water poses a 

serious problem, particularly for dry land forestry and 

seedlings grown in nurseries (Oboho and Igharo, 2017). The 

proper water specification for tree seedlings must be 

determined so as to enable the conservation of water in 

nurseries (Simon et al., 2011). The aim of this study is to 

assess the biomass accumulated by A. digitata seedlings as 

influenced by varying degrees of moisture application under 

screenhouse condition. 

 

MATERIALS AND METHODS 

Study Site 

The study was carried out at the Centre of Excellence in 

Agricultural Development and Sustainable Environment 

(CEADESE) Screenhouse at the Federal University of 

Agriculture Abeokuta, which is located northeast of Abeokuta 

in Odeda Local Government Area of Ogun State at latitude 

7°13'57" N and longitude 3°26'17" E. The research location is 

a hot lowland with two seperate seasons, the longest of which 

is a rainy eight-month period and the shortest of which is a 

dry four-month period. The location is characterized by mean 

monthly temperatures ranging from 25.7 °C in July to 30.2 °C 

in February and a mean annual rainfall of 1250–2500 mm 

(Ogun Osun River Basin Development Authority). 

 

Seed Collection and Seedling Establishment 

Seeds of A. digitata were obtained from matured parent trees 

in the wild and in compound traditional agroforestry systems 

in South-West Nigeria based on the areas of the species 

abundance. Seed viability trial was conducted by putting the 

seeds in water and separating those that floated as not viable. 
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Fresh mature fruits of A. digitata were collected, dumped and 

dried under normal atmospheric conditions (Adelani et al., 

2016; Salami et al., 2019). The seeds were subjected to acid 

treatment according to the method of Salami et al. (2020). The 

seeds were soaked for 35 minutes in 20 ml of Sulphuric acid, 

before removal and rinsed thoroughly in running water before 

sowing. The top soil of 0-20 cm depth was used. The top soil 

was filled into bottom perforated poly pots of size 12 cm by 

24 cm. 

 

Procedure for Experimentation 

Moisture application (100 mL) was applied at three levels; 

once in a week (1/7), three times in a week (3/7) and every 

day (7/7). Seedlings were set up in a completely randomized 

design (CRD) with four replicates. The seedlings received 

constant watering for two (2) weeks to allow adequate 

seedlings development before the drought stress treatment 

commenced.  

After twelve (12) weeks of treatment application, a biomass 

assessment was carried out using the methods outlined by 

Nwoboshi et al. (1987) and Awodola (1991). The dry weight 

of individual plant parameters recorded was obtained. The 

mean height of the seedlings in each treatment was computed 

after the selection of two seedlings from each treatment, and 

the seedling whose height was closest to the mean height was 

chosen for destructive sampling. Each treatment's selected 

seedlings were carefully uprooted, and every soil particle was 

removed with care. The seedlings were divided into their 

component roots, stems, and leaves. An electronic meter 

balance was used to calculate the fresh weight of the various 

seedling components for each seedling. The different 

components were oven dried at 70 °C until a uniform weight 

was attained. Since each component was completely dried in 

the oven, the biomass was determined to be its dry weight. 

The sum of the biomasses of the various components was then 

used to calculate the total biomass of the seedlings. 

 

Data Analysis 

Data collected were subjected to Analysis of variance 

(ANOVA) using the statistical package Statistical Analysis 

System (SAS vs 9.1.2) and where significant difference 

occurs among the means at p≤0.05, Fisher’s Least Significant 

Difference (LSD) was used for means separation. 

 

RESULTS AND DISCUSSION 

Biomass Assessment of A. digitata Seedlings as influenced 

by varying degrees of Moisture Application 

The result of leaf dry weight (LDW) presented in Table 1 

revealed that there were significant differences (p≤0.05) in the 

means across the three treatments. The highest mean was 

observed in W3 treatment (0.45 g) while the least was 

recorded in W1 treatment (0.37 g). The result of shoot dry 

weight (SDW) also revealed significant differences (p≤0.05) 

in the mean values across the three treatments. W3 recorded 

the highest mean value (0.43 g) while W1 recorded the least 

mean value (0.34 g) (Table 1). The mean value for root dry 

weight (RDW) across the three treatments ranged from 0.26 – 

0.36 g which were significantly different (p≤0.05) from each 

other. W3 recorded the highest mean value while W1 recorded 

the least (Table 1). The result of total dry weight (TDW) 

across the three treatments as shown in Table 1 revealed mean 

values ranging from 0.97 – 1.24 g which were significantly 

different (p≤0.05) from each other. W3 recorded the highest 

mean value while W1 recorded the least.

 

Table 1: Biomass Assessment of A. digitata Seedlings as influenced by varying degrees of Moisture Application 

Treatment LDW (g) SDW (g) RDW (g) TDW (g) 

W1 (1/7) 0.37c 0.34c 0.26c 0.97c 

W2 (3/7) 0.40b 0.36b 0.28b 1.04b 

W3 (7/7) 0.45a 0.43a 0.36a 1.24a 

Means with different superscript in columns are significantly different (p≤0.05) 

LDW – Leaf Dry Weight; SDW – Shoot Dry Weight; RDW – Root Dry Weight; TDW – Total Dry Weight 

 

Discussion 

The biomass assessment of A. digitata Seedlings as 

influenced by varying degrees of moisture application 

revealed significant effects across all the treatments. 

Seedlings watered every day produced the highest value in 

LDW, SDW, RDW and TDW while seedlings watered once 

in a week produced the least value. This corroborates the 

findings of Kareem (2019) on Mansonia altissima seedlings. 

Similar result was also reported by Agbo-Adediran (2014) on 

Entradrophragma angolense seedlings. The seedlings of A. 

digitata were able to utilize the different moisture application 

for biomass accumulation. This is in line with the findings of 

Akinyele (2007), who found that seedlings of Buchholzia 

coreacea watered once in a day experienced the fastest 

growth. According to Mukhtar (2016), watering A. digitata 

once in a day and once in every three days results in the 

highest growth rates across all growth features evaluated. 

According to other researchers, seedlings exposed to routine 

watering showed the highest growth metrics including 

Gbadamosi (2014) on Persea americana, Oboho and Igharo 

(2017) on Pycnanthus angolensis, Ogunrotimi and Kayode 

(2018) on Solanum macrocarpon and Ogidan et al. (2018) on 

Kigelia africana. This shows that water is an essential 

constituent of all living organisms and is involved in crucial 

metabolic reactions (Oboh and Igharo, 2017). Water is crucial 

for plant growth, development, and productivity as it regulates 

transpiration rates, which in turn affect the flow of nutrient 

solutions (Gbadamosi, 2014; Aderounmu et al., 2017; Ogidan 

et al., 2018). According to Isah et al. (2013) and Gbadamosi 

(2014), water is necessary for plants to produce carbohydrates 

and to transport nutrients, mineral elements and is therefore 

essential for the growth of seedlings, especially when 

significant amounts are needed for reforestation and 

afforestation projects (Oboh and Igharo, 2017). A significant 

fresh weight and dry weight were recorded in seedlings of 

Citrus tangelo subjected to daily watering (Adelani, 2019). 

Olajuyigbe et al. (2013) further reported that across all the 

watering regimes (once in a day, once in 7 days, and once in 

14 days), there was no significant difference in terms of the 

height, number of leaves of biomass in D. mespiliformes 

seedlings.  

 

CONCLUSION 

The study revealed that varying degrees of moisture 

application significantly influenced the biomass accumulation 

of A. digitata seedlings. Seedlings that received everyday 

watering produced the highest total biomass while seedlings 

that received once in a week watering produced the least. This 

shows that regular moisture application is required in tree 

nurseries in order to produce seedlings with high standard. 
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The specifications for moisture application depend on tree 

species, phase of growth, period of year, and the present 

climatic situation of the propagation locality; consequently, it 

is pertinent to establish this for each tree species as there are 

variations in rates of growth. At the seedling stage of A. 

digitata, every day watering should be employed as it 

produced seedlings with the highest total biomass. 
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