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Forest is a source of life; it helps in conserving the environment for sustainable agriculture and 
biodiversity protection. It achieves these functions by the conversion of light into chemical substances 
usable by plants. Evaluations were made on the effect of varying light intensity on the early growth and 
development of Albizia lebbeck to sustain its growth and availability for human benefits. Three hundred 
and sixty uniformly growing seedlings were randomly selected, transferred into polythene pots of 25 x 
13cm size filled with 2 kg of topsoil and allocated to different light intensities - L1(25%), L2(50%), L3(75%) 
and L4(100% (control) which was achieved by covering with three layers of green net, two layers, one 
layer and full exposure to sunlight respectively. Data collected were plant height, collar diameter, number 
of leaves and root length. Results showed significant difference (p<0.05) on the effect of light intensities 
on all the growth parameters observed. Seedlings under L2 recorded the highest mean collar diameter 
(3.14 mm ± 0.07), height (36.02 cm ± 1.16) and leaf number (11 ± 0.18) while seedlings under L3 recorded 
the least mean collar diameter (1.93 mm ± 0.06), height (21.43 cm ± 0.65) and number of leaves (8 ± 0.17). 
Highest effects on the early growth of A. lebbeck seedlings were observed in L2. A. lebbeck seedlings 
thrived under the different light intensities, this means they are shade-tolerant and have the ability to 
grow in dense forest areas. 
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INTRODUCTION 
 
Forest is a source of life; providing food, fruits, oils, 
medicine, forage, fuelwood, game, employment and 
income for rural populations as well as conserving the 
environment for sustainable agriculture and protection of 
biodiversity (Nwokeabia, 2003). These functions are 
achieved by the conversion of light into chemical 
substances usable by plants. 

Light is the main source of energy for plant growth and 
plays a significant role in the development of plants. 
Processes such as photosynthesis and phototropism 
depend on the availability of light sources for plants (Long, 
2011). It is the energy sources for photosynthesis and 
produces adequate information for photoperiodism, 
photomorphogenesis and phototropism (Bolanle-Ojo et al., 
2014). It is among the most important and influential 
environmental factors affecting plant establishment 
(survival), growth and reproduction of tree species in a 
tropical deciduous forest (Goncalves et al., 2005). Plant 

performance is enhanced through morphological and 
physiological acclimation to light environment (Kozlowski 
and Pallardy 1996) and also an important factor in forest 
regeneration and growth. Light intensity, duration, colour 
among other features of light controls the level of 
interaction with matter (Yerima et al., 2012).  According to 
Sands (1995) light intensity activates changes in the 
physiology of the plants on which assimilation of Carbon 
dioxide (CO2) and gas exchange optimization is based. 
Several researches showed that photoreceptors in plants 
regulate a lot of processes in plants life such as seed 
germination, elongation of seedlings, leaf shape and size, 
number of leaves, flowering time, the opening of stomata 
and chlorophyll formation (James and Bell, 2000; Hennig, 
2001). 

Plants grow towards the light direction to expose light 
capturing organs for efficient utilisation of light energy 
(Albrecht and Deng, 1996). Response to light by  
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plants differs from species to species, stage of growth, 
development of plants and the environment on which the 
plants grows (Kang et al., 2013).  

A. lebbeck (L.) Benth from the Fabacae family also 
known as siris, silk flower, lebbeck or woman’s tongue tree 
is a very important tropical tree species. (Akinyele and 
Ibeh, 2020). It has value for shade, quality hardwood (for 
cabinet, veneer, construction), fuelwood, charcoal, and 
honey (source of nectar and pollen); proposed as an 
alternative forage to Leucaena leucocephala in more acid 
soils, particularly with the advent of the Heteropsylla 
cubana (Leucaena psyllid). Due to it’s extensive, fairly 
shallow root system, A. lebbeck is a good soil binder and 
is good for eroded lands and erosion control, for example 
along river embankments (Orwa et al., 2009). Woman’s 
tongue tree is an economically important plant for 
industrial and medicinal uses. The leaves are good fodder 
with much protein content. The plant contains alkaloids, 
saponin, flavonols, phenolic glycosides and macrocyclic. 
In Ayurvedic medicine, it is considered as an antidote 
against all type of poisons. Saponin isolated from the tree 
bark and methanolic pod extract of A. lebbeck possess 
antispermatogenic effect and it also has analgesic, anti-
inflammatory, anti-diarrheal, anxiolytic and nootropic 
activity (Mishra et al., 2010). 

Due to its numerous importance, the demand has been 
on the increase which poses danger to its availability in 
meeting up with such demand. In other to put this species 
into its optimal use, there is a need for adequate 
information on the basic factors which determine its growth 
and development at the early stage and its survival in 
different environment. This include light demands for 
proper establishment of seedlings. Baruch et al. (2000) 
ascertained that light and moisture are vital for acquiring 
carbon and other essential nutrient elements and also very 
limited resources in the life of trees and other flora. They 
also noted that acclimatization of plants to insufficient light 
and water varies among species. Unstable climatic 
conditions due to change in climate have increased the 
need to understand the environmental requirements of this 
species. 

The study aimed at evaluating the influence of light 
intensity on the early growth and development of Albizia 
lebbeck with to sustain its growth and availability for 
human benefits. 
 
 
MATERIALS AND METHODS 
 
Study area 
 
The greenhouse of the Department of Forest Production 
and Products, Faculty of Renewable Natural Resources, 
University of Ibadan, Nigeria (Latitude 7°26ˈ58.0̎ to 
7°26ˈ58.20̎ N and Longitude 3°35ˈ48.56̎ to 3°53ˈ48.48̎ E) 
was used as the experimental site. The climate is the West 
African Monsoon with dry and wet season. The rainy 

 
 
 
 
season normally starts from April to October and the dry 
season from November to March. The area has an annual 
rainfall of about 1300 mm and mean annual temperature 
ranges between a minimum of 22°C and a maximum of 
34°C (Akinyele, 2010). 
 
 
Experiment 
 
Light intensity was regulated by the construction of light 
chambers with wooden frames, covered with one layer, 
two layers and three layers of green mesh nets of 1 mm; 
representing 75, 50 and 25% light intensity respectively. 
Albizia lebbeck seedlings exposed to 100% light intensity 
served as control. Polythene pots of 25 × 13 cm size were 
filled with 2 kg top soil from the nursery. The experiment 
was arranged in a Completely Randomised Design (CRD). 
Ninety (90) seedlings of relatively uniform height were 
allocated to each treatment giving a total of 360 seedlings 
for the experiment. The seedlings were placed under the 
different light chambers two days after transplanting. 
 
 
Assessment of growth variables 
 
Variables measured for growth performance include; plant 
height (cm) (done using measuring tape, the seedling total 
height was taken from the soil level to the tip of the bud); 
collar diameter (mm) (was done using a digital veneer 
calliper), and number of leaves (by counting the number of 
leaves on each seedling). These parameters were 
measured every 2 weeks. Root Length (cm) was 
measured with a meter rule after the polythene pot was 
carefully removed and immersed in a bucket of water to 
wash away the soil. This exposed the roots without harm. 
 
 
Data Analysis 
 
The data collected were subjected to Analysis of Variance 
(ANOVA) and a follow up test was carried out using Least 
Significant Difference (LSD) where there was significant 
difference. 
 
 
RESULTS 
 
Collar diameter (mm) 
 
The results indicated that light intensity had significant 
effects (p<0.05) on the collar diameter. Post hoc test (LSD) 
conducted showed that all the light intensities (L1, L2, L3 
and L4) were significantly different (p<0.05) from each 
other on their effects on the collar diameter (Table 1). 
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Table 1. Mean separation for the effect of light intensity on the collar diameter (mm) and 
seedling height (cm) of Albizia lebbeck. 
 

 Variable Treatment Collar diameter Height 

Light Intensity 

L1 2.23a ± 0.04 29.02a ± 0.66 

L2 3.14b ± 0.07 36.02b ± 1.16 

L3 1.93c ± 0.06 21.43c ± 0.65 

L4 2.39d ± 0.06 24.79d ± 0.89 
 

Values were expressed as Mean ± Standard Error. Mean values with different superscript within the 
same column are significantly different (P<0.05) 

 
 
Seedling height (cm) 
 
The results of ANOVA carried out revealed that height of 
seedlings were significantly affected (p<0.05) by light 
intensity. The follow up test showed a significant difference 
across all light chambers. Seedlings under 75% light 
intensity (L3) had the lowest mean value (21.43 cm) while 
50% light intensity (L2) recorded the highest (36.02 cm) 
(Table 1). 
 
 
Number of leaves 
 
Analysis of variance showed that number of leaves was 
significantly affected (p<0.05) by light intensity. Follow up 
test (LSD) carried out for light intensities indicated that all 
interactions among them showed significant effects (Table 
2). Leaf production were within the mean values of 8 and 
11 under light intensities with 75% light intensity (L3) 
having the least mean number of leaves (8) while 50% light 
intensity (L2) had the highest (11) mean value (Figure 1). 
 
 
Root length (cm) 
 
ANOVA conducted on the root length showed that light 
intensity had significant effects on the seedlings. L3 was 
significantly different from L1, L2 and L4 while L2 did not 
differ from L1 and L4, however L1 had the same effect with 
L2 and L4 (Table 2). Plates 1 also depicted the differences 
in randomly selected root among the various light 
intensities. 

 
 
DISCUSSION 

 
Light intensity had effects on all the growth variables that 
were assessed. Plants under different light chambers have 
greater height except for 75% light intensity; this may be 
due to the continuous search for light that leads to rapid 
growth and elongation of stem towards light direction in 
seedling under 50 and 25% light intensities. This was 
partially in line with the reports of Yang et al. (2007) and 
Wang et al. (2009) on tobacco and Chrysanthemum 
morifolium seedlings respectively. The difference being 

that this study recorded that the intermediate light 
condition (50%) had the highest growth and confirms the 
findings of Phonguodume et al. (2012) on five tropical 
deciduous seedlings (Afzelia xylocarpa, Anisoptera 
costata, Dalbergia cochinhinensis, Diterocarpus alatus 
and Hopea odorata) in Lao PDR. Seedling height 
increased distinctly for the first 2 weeks after planting 
regardless of light treatment. Light therefore, had effects 
on the height and wood density of tree seedlings (Kenzo 
et al., 2008). 

There were significant differences in number of leaves 
between plants in the different light intensities. This is 
similar to the result of Agyeman et al. (1999) who 
concluded that number of leaves had strong relationship 
with light and character of species, but in contrary to the 
findings of Anjah et al. (2013) who reported no significant 
difference among shaded and non-shaded plants of 
Ricinodendron heudelotii. This variation of results further 
confirms the assertion of Anjah et al. that plant species 
varies in their requirement for light, thus, seedlings 
response to light intensities is very necessary in tropical 
silviculture. 
 
 

CONCLUSION 
 

On the early growth and development of A. lebbeck, the 
result obtained from the different growth parameters used 
in checking its response to light intensities showed that 
plants established under 50% light intensity (L2) 
performed most when compared with other treatments. 
Lebbeck is shade tolerant, that is, they can grow well under 
dense forest canopies and survive competition between 
and among species. This will help in the mitigation of the 
global climate change as well as conservation of tropical 
genetic diversity in Nigeria. This will further support the 
urge of the growing population for timber and non-timber 
forest products that can be derivable from the plantation 
establishment of A. lebbeck. 

Since A. lebbeck was able to grow under the four levels 
of light intensity, it is therefore recommended that it should 
be incorporated more into agroforestry and in the 
reclamation of degraded lands. There is need for further 
studies on A. lebbeck in the field. This may be conducted 
on an extended light stress to further determine its abilities 
to survive and be used in afforestation programmes in the 
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Figure 1. Mean values for the effect of light intensity on the number of leaves of Albizia lebbeck seedlings. 

 
 
 

Table 2. Mean separation for the effect of light intensity on the number of leaves and seedling 
root length (cm) of Albizia lebbeck. 
 

 Variable Treatment Number of leaves      Root length 

Light Intensity 

L1 9a ± 0.18                     25.84ad ± 1.13 

L2 11b ± 0.18                  30.74bd ± 1.11 

L3 8c ± 0.17                     21.08c ± 1.46 

L4 10d ± 0.18                   29.19d ± 1.40 
 

Values were expressed as Mean ± Standard Error. Mean values with different superscript 
within the same column are significantly different (P<0.05). 
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Plate 1. Samples of root of seedlings in the different light intensities at the end of the experiment. Where; A – 25% Light 
Intensity, B - 50% Light Intensity, C - 75% Light Intensity and D - 100% Light Intensity. 

 
 
arid zones. 
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