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Wood ash is an important source of micro and macronutrient and promote plant growth. The excess 
concentration of wood ash in the environment due to industrial activities produced environmental 
pollution related issues. This study showed both the beneficial and some toxic effects of neem 
(Azadirachta indica L. Adelb) wood and buttonwood (Conocarpus erectus L.) ash on the seed 
germination, seedling growth and seedling dry weight of an important pulse crop of the country, Vigna 
radiata (L.) R. Wilczek depending on the ash treatment. The results showed that the treatment of different 
doses (5, 10, 15 and 20%) of neem ash significantly (p<0.05) enhanced the root growth of mung bean 
as compared to control. The treatment of 15 and 20%) of neem ash significantly (p<0.05) decreased 
shoot growth of mung bean as compared to control. Similarly, the seedling dry weight of mung bean 
decreased with the increase in concentration of neem ash 5-20% as compared to control. The effects of 
different doses (5, 10, 15 and 20%) of button wood ash on seed germination, shoot, root and seedling 
length of mung bean was also examined. The maximum seedling height of mung bean was found in 
control treatment (10.49 cm) but significantly lowest (7.8.74 cm) at 20% button wood ash treatment 
recorded. The results showed that the higher concentration of button wood ash 5 – 20% decreased root 
and shoot growth of mung bean. A constant decrease in seedling dry weight of mung bean was found 
with the increase in level of button wood concentration from 10 to 15%. The seedlings of mung bean 
were tested for the determination of tolerance and seedling vigor indices to neem and button wood ash 
at different levels. The seedlings of mung bean showed lowest percentage of tolerance and seedling 
vigor indices to button wood ash at 20% concentrations. The seedlings of mung bean showed 
intermediate level of tolerance and seedling vigor indices to button wood ash at 10-15 % concentrations. 
The application of button wood ash at 10-15% influenced the seedling vigor indices and tolerance index 
to seedlings of mung bean.  
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INTRODUCTION 

Wood ashes are an important source of micro 
and macronutrients. The indiscriminate discharge 
of wood ashes from the industries brought up 
various ecological problems. The addition of heavy 

metals likewise cadmium in soil due to ash 
fertilization is one of the most serious problems 
Levula et al. 2000. The effect of oil shale ash and 
mixture of wood ash and oil shale ash on the above 
and below ground biomass formation of Silver birch 
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and Scots pine seedlings, in forest road 
construction, microbial communities, soil 
properties and maintenance assessed by different 
researchers Demeyer et al. 2001; Oburger et al., 
2016; Peltoniemi et al. 2016; Ots et al. 2017. 
Different studies have shown that wood ash is a 
very heterogeneous material Solla-Gullo´ n et al. 
2008.  Wood ash varies widely in solubility, nutrient 
concentrations, and trace metal contents and in 
other compounds present due to differences in 
biomass fuels, combustion techniques and 
preconditioning (Carlson and Adriano, 1993; 
Larsson and Westling, 1998; Demeyer et al. 2001; 
Scheepers, 2014). 

However, data on the effects of button wood 
ash on seedling growth of mung bean is scarce in 
the country. The aim of the present study is to 
evaluate the impact of button wood ash on 
germination and growth of mung bean. 
  
MATERIALS AND METHODS 

Azadirachta indica (L.) Adelb commonly called 
as neem tree and Conocarpus erectus L. 
commonly called as false mangrove, button bush, 
button wood, button mangrove which is wide 
spread and tolerant to a variety of habitats. In the 
present study Conocarpus erectus and 
Azadirachta indica wood was collected. The dried 
wood of neem and buttonwood stem was collected. 
The dried wood of both species were burned to 
powder. The ash powder was sieved through 1 mm 
sieve to remove large size particles.  After burning, 
the wood ashes were collected in jars. The healthy 
and certified seeds of mung bean (Vigna radiata) 
were obtained from the local market. In order to 
analyze the neem and button wood ash toxicity for 
germination and early seedling growth, a Petri plate 
experiment was conducted in laboratory and were 
arranged in complete randomized block design. 
The petri plates having 9 cm diameter size 
thoroughly washed and sterilized in autoclave. 
Suspensions of different concentrations were 
made with ashes. These concentrations included 0, 
5, 10, 15 and 20% of neem and button wood ash. 
For making suspensions, 10 gram of each of the 
wood ash (neem and button wood) was mixed with 
100 ml of distilled water. This was then left over 
night and then filtered the next day. The 
suspensions of different concentrations (5, 10, 15 
and 20% concentrations) were made by diluting the 
filtrate with distilled water. The wood ash 
suspensions were sterilized. Sterilized Petri plates 
along with filter paper were taken and seven 
replicates were made for each of the 
concentrations (0, 5, 10, 15 and 20%). Mung bean 

seeds were treated with 0.25 of sodium 
hypochlorite (NaOCl) for one minute to prevent any 
infection and then washed with distilled water. The 
seeds were imbibed in sterilized distilled water for 
half an hour. Ten seeds were placed on Whatman 
No. 42 filter paper in each of the petri plate and 
moistened initially with 5 ml of respective 
treatments. The control was moistened with equal 
amount of distilled water. After every alternate day, 
solutions were changed and later 2 ml of fresh 
solution was added. After 10 days seed 
germination was recorded. This experiment was 
performed in July when the average temperature 
was 36º C and average relative humidity was 65% 
and light intensity was 200 W. The seedlings were 
removed from petri plates and dried at 80 ºC for 48 
hours in oven for the determination of seedling 
dried weight of the corresponding samples. The 
seed germination percentage, root, shoot and 
seedling length, seedling dry weight, seedling vigor 
index and tolerance indices were determined. 

The seedling vigor index (S.V.I.) was 
determined as per the formula given by Bewly and 
Black (1982) while, tolerance index was 
determined by the following formula. 
Tolerance index =Mean root length in wood ash 

treatment     X 100     

Mean root length in control treatment 

Statistical analysis 
The data obtained were statistically analyzed 

by Analysis of Variance (ANOVA) and Duncan's 
Multiple Range Test (DMRT) using personal 
computer software packages SPSS version 14.0. 
 
RESULTS  

In this study, seed germination percentage, 
root, shoot, seedling length (cm), seedling dry 
weight, seedling vigor index and tolerance index 
performance of mung bean (Vigna radiata L.) were 
determined using different concentrations (0, 5, 10, 
15 and 20%) of neem (Azadirachta indica) and 
button wood (Conocarpus erectus) bark ash (Table 
1-2, Fig. 1-2). The treatment of button and neem 
wood ash treatments on seed germination 
percentage, root, shoot, seedling length and 
seedling dry weight was responded differently for 
V. radiata.  

The treatment of different concentration of 
neem wood ash (5, 10, 15 and 20%) treatments on 
seed germination percentage, root, shoot, seedling 
length and seedling dry weight for V. radiate 
responded differently as compared to control (0%).  
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Table 1. Seed germination and seedling growth performance of mung bean in different concentrations  

of neem wood ash 
 Neem wood ash concentration (%) 

Growth parameter 0 5 10 15 20 

Seed germination (%) 100.00a ±0.00 100.00a ±0.00 100.00a±0.00 97.50a ± 2.50 100.00a ±0.00 

Shoot length (cm)   15.12a ±0.74 16.79a ±1.20  16.04a ±1.01 14.25a ± 0.53 14.17a ±0.76 

Root length (cm)    6.48a ±0.33  7.43ab±0.72  8.62b ±0.21 7.38ab ± 0.66 8.36bb ±0.67 

Seedling length (cm)  21.60a ±1.08  24.22a±1.41 24.67a±1.07 21.62a ± 1.17 22.52a ±1.39 

Seedling dry weight (g) 0.1079a ± 0.081 0.0278a ±0 .002 0.0248a±0.001 0.0213a ± 0.002 0.0258a ±0.001 

Symbol used. ± = Standard Error. Values followed by the same letters in the same column are not significantly different (p<0.05) 
according to Duncan’s Multiple Range Test. 

 
Table 2. Seed germination and seedling growth performance of mung bean in different concentrations of  

button wood ash 
 Button wood ash concentration (%) 

Growth parameter 0 5 10 15 20 

Seed germination (%) 100.00a ±0.00 97.50a ±2.50 100.00a±0.00 97.50a ± 2.50 97.50a ±2.50 

Shoot length (cm)   6.00a ±0.45 5.34a ±0.81  4.15a ±1.88 5.15a ± 0.18 5.38a ±0.44 

Root length (cm)    4.49a ±0.65  2.79a±0.59  2.92a ±0.61 4.00a ± 0.44 3.37a ±0.38 

Seedling length (cm)  10.49b ±0.68  8.17ab±1.31 7.07a±0.63 9.50ab ± 0.32 8.74ab ±0.79 

Seedling dry weight (g) 0.0298a ± 0.001 0.0271a ±0 .003 0.0256a±0.001 0.0313a ± 0.002 0.0273a ±0.002 

Symbol used. ± = Standard Error. Values followed by the same letters in the same column are not significantly different (p<0.05) 
according to Duncan’s Multiple Range Test. 

In table 1, the neem wood ash treatment at 0% 
produced rate of seed germination (100%),  shoot 
length (15.12 cm), root length (6.48 cm), seedling 
length (21.60 cm) and seedling dry weight (0.1079 
g). The results showed that the treatment of neem 
wood ash showed less effects on the rate of seed 
germination of mung bean as compared to control. 
Neem wood ash treatments at 10% caused a 
considerable significant (p<0.05) increase in root 
growth (8.62 cm) of mung bean as compared to 
control (6.48 cm). This pattern of increase in 
seedling length of mung bean was found at 5, 10, 
15 and 20% concentrations of neem wood, 
respectively. 

The results showed different response of 
button wood ash treatment on seed germination 
and seedling growth performance of mung bean. In 
non-treated control the rate of seed germination 
(100%), shoot length (6.00 cm), root length (4.49 
cm), seedling length (10.49 cm) and seedling dry 
weight (0.0298 g) of mung bean were recorded as 
compared to all level of button wood ash treatment. 
Button wood ash treatments at all levels caused a 
considerable reduction in seedling length, shoot 
and root growth of mung bean as compared to 

control Table 2. The button wood ash treatment at 
10% highly decreased shoot length (4.15 cm) and 
seedling dry weight (0.0256 g) of mung bean as 
compared to 0, 5, 15 and 20% concentration. The 
button wood ash treatment at 5% highly decreased 
root length (2.79 cm) of mung bean as compared 
to control treatment. Seedling dry weight of mung 
bean was slightly non significantly increased 
(0.0313 g) by 15% of button wood ash 
concentration as compared to control (0.0298 g).  

The seedlings of mung bean were determined 
for seedling vigor index and percentage of 
tolerance to different concentrations of neem and 
button wood ash (Fig. 1-2). The results showed that 
mung bean has high seedling vigor index (2467) at 
10% and lowest (2107) at 15% neem ash treatment 
(Fig. 1). The seedlings of mung bean showed 
greater seedling vigor index (1049) to button wood 
ash concentration in control. Increase in 
concentration of buttonwood ash at 10% highly 
decreased the seedling vigor index of mung bean. 
The seedlings of mung bean showed lowest 
seedling vigor index (852) to button wood ash 
concentration of 10%. 
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Fig. 1. Effects of different concentrations of neem (a) and button (b) wood ash (0, 5, 10, 15, and 20%) 
on S.V.I. (seedling vigor index) of mung bean (Vigna radiata L.). 

 

        
 

Figure 2: Effects of different concentrations of neem (a) and button (b) wood ash (5, 10, 15, and 
20%) on tolerance indices of mung bean (Vigna radiata L.). 

 
The mung bean seedlings results showed 

better percentage of tolerance (33.33 %) to neem 
ash at 5% (Fig. 2).  Mung bean seedlings showed 
high percentage of tolerance (133) at 10% of neem 
wood ash treatment. High percentage of decrease 
in seedling tolerance (114) of mung bean was 
recorded at 15% of neem wood ash treatment (Fig. 
2).  Mung bean seedlings showed high percentage 
of tolerance (89) at 15% of button wood ash 
treatment. The treatment of 5% of button wood ash 
treatment showed lowest seedling tolerance (62) 
for mung bean. 

   
DISCUSSION 

The beneficial and toxic effects of wood ash 
are reported in scientific literature. In the present 
study, a comparative study was carried out to find 
out the effects of neem and button wood bark ash 

on the seed germination and seedling growth of 
mung bean. The results showed that the ash 
treatment of both wood on seedling growth of mung 
bean depends on the dose concentration. The 
ashes of bamboo and coal has different 
components of nutrients (Liu et al., 2018). Eliche-
Quesada et al., (2017) analyzes the feasibility of 
using biomass combustion ash waste of rice husk / 
wood ash from boards as secondary raw materials 
in the manufacturing of clay bricks. The burning of 
wood results in the generation of high amounts of 
plant macronutrients likewise 
phosphorus, potassium, calcium as well as 
several micronutrients. In present studies, the 
suspended neem wood ash treatment 
promoted seedling growth of mung bean up to the 
concentrations of 10-15% as compared to control. 
Each ash has different major components. The 
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suspended fly ash solids at 2.5–5 g/L promoted the 
growth of Lemna minor L. (Jagodzinski, et al., 
2018). Similarly, wood dust fly ash used from an 
industrial pulverized fuel facility for rending, for the 
production of ceramic products, concrete 
manufacturing, and fertilization of forest, soil 
hydrolytic properties and soil mesofauna Siddique, 
2012; Kizinievic and Kizinievic, 2016; Qin,  et al. 
2017; Moragues-Saitua et al. 2017;  Fuller et al. 
2018; Petrovský et al. 2018. Our results are in 
agreement with the finding of Nabeela et al. (2015. 
The effects of wood ash application on the 
morphological, physiological and biochemical 
parameters of Brassica napus L. The effects of 
water extracts of neem (Azadirachta indica L.) leaf, 
wood ash and their mixture on soil chemical 
composition and growth and yield of Plantain 
(Musa sapientum L.) reported (Moyin-Jesu, 2014). 
The burning of wood results in the generation of 
residual wood ash. The ash contains high amounts 
of plant macronutrients as well as 
several micronutrients and promote plant growth. 
The beneficial effects of wood ashes in garden, 
lawn and crops in sequence of fallow land reported 
(Sulivan, 2018). 

The results of the present studies revealed that 
variation in root growth of mung bean in button 
wood ash treatment may be one of the important 
factors for reduction of root growth. The use of 
neem and button wood ash may contribute as a 
fertilizer in cultivation of mung bean. It was 
concluded that button wood ash proved as a good 
growth enhancing properties for mung bean 
whereas neem wood ash showed the toxic action 
for root and seedling growth of mung bean. The 
treatments with water extracts of neem and button 
bark wood ash applied at the concentration of 5, 
10, 15 and 20%, respectively. The results showed 
that there were a significant increase in seedling 
length of mung bean under different treatments of 
neem and button wood ash concentration of 5, 10, 
15 and 20% as compared to control (0%) as 
compared to button wood ash treatment. The 
treatment of button wood ash concentration 
increased seedling length of mung bean. The 
reduction in seedling growth of mung bean might 
be due to imbalances in nutrients due to button 
wood ash extract present in the medium. The 
discharge of fly ash from thermal plant poses 
serious problems of environmental concerns 
Tripathi et al. 2009. The experiment was conducted 
in Petri plates to evaluate the effect of neem and 
button wood ash application on the seed 
germination and seedling growth of mung bean. 
Ash application had a beneficial effect on the mung 

bean yield. Addition of wood ash resulted in a 
significant increase in the shoot length. The effect 
of wood ash on seedling dry weight of mung bean 
was also significant. The overall beneficial effect of 
wood ash on mung bean could be attributed to the 
availability of nutrient due to ash amendment. 
Aqueous wood ash extract of A. indica have 
damaging effects on seedling growth of mung 
bean, which could impair low biomass reduction. 
The neem and button wood ash treatment provided 
an evidence that in excess is inhibitory to plant 
growth and development. The permeability of 
nutrient can decreased the seedling tolerance of 
mung bean. 

CONCLUSION 
We can conclude from the present studies that 

the button wood ash treatment proved an efficient 
and better seedling growth performance of mung 
bean as compared to neem wood ash treatment. 
Additional work is required on the analysis of micro 
and macronutrient status of mung bean after the 
wood ash treatment, which might be helpful for 
practical use of wood ash in agricultural field. Low 
concentration of wood ash treatment produced less 
toxic effects on germination of mung bean. We can 
conclude from the present studies, that button 
wood ash can be efficient in controlling the 
deficiency of the nutrients. Tolerance and seedling 
vigor indices were proven efficient methods to 
estimate seed vigor and seedling performance of 
mung bean and thereby to promote planting of 
mung bean crop in the field. The seedlings of mung 
bean were able to survive and tolerate button wood 
ash toxicity up to 20% and could be serve 
successfully for the Eco toxicological biomonitoring 
studies. 
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