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Abstract 
Saw dust is an organic material that is abundant in Nigeria but which is yet to be utilized for soil 
improvement purposes particularly in the tree and horticultural nursery potting mixtures where 
organic matter addition has been described as sine quanon. A greenhouse experiment was 
conducted in Iwo, Nigeria to examine the effect of amended and composted saw dust on the 
growth of Gmelina arborea tree species, a valuable tropical hardwood. Raw saw dust (RS) was 
combined with partially burnt (charred) saw dust (PS), partia lly rotted cow dung (CD) and saw 
dust ash (SA) at ratio 1:1:1:0.5 (w/w) and incubated for 0, 7, 14, 21 and 42 days. The plants 
were grown for twelve weeks in top soil (0 – 30cm) collected from an Oxisol in the University 
research farm. The organic materials were applied at an equivalent rate of 5t ha-1. The results 
indicated that the tree species responded positively to the organic materia l amendment. 
Irrespective of composting period, growth rate, height, stem diameter, leaf production and dry 
matter yield increased over the control in all treatments having organic material addition. The 
higher the composting period of the amended saw dust, the more beneficia l its effect on plant 
growth. The result was comparable to that of either 15-15-15 NPK mineral fertilizer or cow 
dung. 
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Introduction 
One of the key factors that determine growth rate and biomass production of trees in plantations 
is the quality of the seedlings produced in the nursery (Fagbenro 2001b). The quality of planting 
stock in turn depends on the nature and component of potting mixture used in the nursery for 
their production. According to Wilde (1958), a tree nursery soil should have at least 2% of 
organic matter and appreciable quantity of plant nutrients. But N igerian foresters are not always 
lucky to have nursery site or soil with the desired amount of organic matter and nutrients 
required for the production of healthy and vigorous planting stock (Fagbenro et al 2000). 
 

Mineral fertilizers are not usually used to raise tree seedlings in the nursery in Nigeria. Apart 
from the economic cost, nursery seedlings of maximum weight produced by application of 
mineral fertilizers have been reported to have succulent tissue, unbalanced top-root ratio and 
unsatisfactory properties which lower their ability to survive on cut-over lands (Fagbenro and 
Olunuga, 1989). Besides, Wangari and Sanford (1984) have observed that mineral fertilizers can 
only supply the specific nutrients they contain to the soil, but cannot provide the additional 



 

82 

 

Effect of Amendment and Composting on the Effectiveness of Saw Dust as an Organic Fertilizer. Fagbenro et al 
 

 

effects of organic matter for prevention of erosion, run-off, nutrients leaching, improvement of 
cation exchange capacity (CEC) and the water holding capacity of the soil. This is why Olagunju 
and Ekwebelam (1985) described organic matter as a component that cannot be done without in 
horticultural or tree potting mixtures. 

 

Horticulturists, gardeners and tree nursery managers have traditionally utilized animal manures 
such as poultry droppings, cow dung or horse dung to improve the quality of the nursery potting 
mixtures. But there are other organic materials that are more abundant in the country and which 
can be processed to improve their effectiveness as organic soil conditioners or fertilizer. One of 
such organic materials is saw dust (Fagbenro et a l 2000). Saw dust is a by-product of saw-
milling. Titiloye (1982) reported that the country saw mills produced about 333,500m3 of saw 
dust in 1981. This number must have been doubled by now. But in spite of its abundance, saw 
dust is at present regarded as an environmentally unacceptable commodity that is 
indiscriminately being burnt in virtually all saw mills that are scattered all over the country. The 
burning of the saw dust is undoubtedly contributing significantly to global warming and climate 
change through the release of greenhouse gases (GHGs), especially CO2, into the atmosphere. 

 

Fortunately, review of literature has indicated that saw dust can be used for productive purposes 
especially as a soil conditioner. It however needs to be pre-treated, amended, processed, 
composted, pyrolysed or otherwise treated to enhance its effectiveness as a soil organic 
conditioner without having to wait for months for its microbial degradation (Arends and 
Donkeslootshouq 1985; Stephenson 1987; Fagbenro et al 2000). This is because of its high 
lignin content and wide C :N ratio (Carbon-nitrogen ratio) which can cause nitrogen 
immobilization if applied directly to soil without pre-treatment. The present study was conducted 
to investigate the effect of amendment and composting on the effectiveness of saw dust as an 
organic fertilizer. The test plant is Gmelina arborea tree species, a valuable exotic hardwood. 
This investigation is one of the series of studies to know the most effective and cost-effective 
ways of processing saw dust for crop production. 
 

 

Mate rials and Methods 

Bulk surface soil (0 – 30cm) was collected from an unfertilized agricultural farm formerly grown 
to maize and cowpea during last year’s planting season from Bowen University teaching and 
research farm. The soil is grouped as Oxisol (Arbert and Tarenier 1972; FAO/UNESCO 1977). It 
was air-dried, ground and sieved through 2-mm sieve. Some physical and chemical properties of 
the soil were determined and are presented in Table 1. 
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Table 1:  Some properties of soil (0-30cm) sample used for the greenhouse experiment 

 

Properties    Value 

Texture 

Sand (%)    86 

Silt (%)     8 

Clay (%)    6 

pH (H2O)    6.2 

Total N (%)    0.032 

Organic C (%)    1.17 

Av. P (mg/kg) -------------------------- 80.81 

Ca (cmol/kg) -------------------------- 6.96 

Mg (cmol/kg) -------------------------- 0.98 

Kg (cmol/kg) -------------------------- 0.21 

Na (cmol/kg) -------------------------- 0.35 

Mn (mg/kg) -------------------------- 331.92 

Fe (mg/kg) -------------------------- 47.14 

Cu (mg/kg) -------------------------- 0.56 

Zn (mg/kg) -------------------------- 6.75 

 
Viable seeds of Gmelina arborea were procured and were pre-trea ted by soaking them in cold 
water for 48 hours and germ inated in a germina tion box containing a mixture of topsoil and sand 
(1:1, w/w). 
 

Raw saw dust (RS), partia lly burnt (charred) saw dust (PS) and saw dust ash (SA) were  collected 
from a local sawmill while a partia lly rotted cow dung (CD) was obta ined from an abattoir  
within Iwo municipa lity. The four organic materials were combined at ratio 1:1:1:0.5 
(RS:P S:CD:SA, w /w  on dry basis). The materia ls were moistened to 50% water holding capacity 
(WHC) and mixed thoroughly on a  polythene sheet.  An equal we ight of the mixture was put in a 
black polythene  bag covered w ith a white transparent polythene sheet having 4 holes for gas 
exchange and then incubated aerobica lly at room temperature away from dust for 0, 7, 14, 21 and 
42 days. A t each due day, sam ple was a ir-dr ied for 72 hours and then oven-dried at 65oC for 48 
hours. Some properties of the organic materials are as indicated in Table 2. 
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Table  2 : Some  prope rtie s of organic mate rials  use d for the  gree nhouse expe rime nt 

 
Four grams of each organic material was added to 2kg soil, an equivalent ra te of 5 t ha-1 while 
the NPK inorganic fertilize r (15:15:15) was applied at the rate of 12.9kgNha-1 which was the 
equivalent of %N contained in the amended saw dust com posted for 42 days (Table 2). Each 
treatment was thoroughly mixed w ith the soil and put in a black 4-litre plastic pot having four 
dra ining holes a t the bottom. The holes were lightly plugged w ith non-absorbent cotton wool to 
prevent loss of soil and nutr ients. T he m ixture in the polypot was then m oistened w ith de ionised 
water to 50% water holding capacity and left for 7 days to equilibrate. 

Gmelina arborea seedlings of similar he ight were transplanted at 2- lea f stage into the polypots at 
one per pot. Apart from the control, there were e ight treatments a ltogether, namely organic 
material incubated for zero day (0-day), 7 days (7-day), 14 days (14-day), 21 days (21-day) and 
42 days (42-day), raw saw dust (SD), cow dung (CD) and inorganic NP K fertilize r (IN ). The 
pots were left on the greenhouse benches us ing random numbers to determine their respec tive 
pos itions. Watering was done as necessary. T he s tatistica l des ign adopted was a comple te ly 
randomized one, while the treatments were replicated three times. 

At fortnight interva ls, seedling he ight was measured w ith a ruler from  the  soil surface to the 
seedling tip while the stem diameter was measured with a microm eter at the crown line to the 
nearest mm. T he leaf count was a lso recorded fortnightly. At the end of 12 weeks, the 
experiment was term inated. The fresh shoot ( leaf + stem) and root were weighed and then oven-
dried separately a t 70oC until constant we ight was obtained. Tota l dry matter we ight was then 
determined. 

Partic le size analys is of the <2mm soil sample was determined by the improved Bouyocous 
hydromete r method (Bouyocous 1962) w hile all chemica l ana lyses were done  us ing routine 
procedures (IITA 1982). 

Monthly inc rease in hea ight, stem diamete r and leaf growth rates of Gmelina arborea was 
determined by f inding the dif ference between parameter measurement at the  beginning of each 
month and measurement at the end of the month. 

Organic 

Type 

pH  

(H2O) 

C          N           P            K        Mg      Ca        Na         Mn           Fe              Cu       Zn 

                                       %                                               mg/g 

Raw saw 

dust (SD) 

0 –  day 

7 –  day 

14 – day 

21 – day 

42 – day 

 

7.3 

10.0 

9.8 

9.9 

8.8 

7.1 

 

19.4 

18.0 

17.6 

17.2 

17.1 

10.7 

 

0.038 

0.137 

0.148 

0.188 

0.210 

0.257 

 

0.05 

0.08 

0.08 

0.08 

0.10 

0.09 

 

0.29 

1.65 

1.61 

1.51 

1.54 

1.66 

 

0.10 

1.59 

1.06 

1.05 

1.06 

1.21 

 

0.61 

8.47 

7.90 

18.63 

19.47 

10.56 

 

10.10 

56.21 

54.42 

47.73 

46.20 

54.41 

 

19.04 

493.12 

583.08 

427.11 

424.09 

566.14 

 

207.18 

10,000.02 

8,800.17 

7,480.24 

6,570.09 

7,979.14 

 

0.52 

21.93 

19.26 

18.33 

17.76 

21.95 

 

9.32 

103.96 

98.61 

92.64 

89.41 

84.34 
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Analysis of va riance was conduc ted and least s ignificant differences at the  5% leve l of 
probability estimated to test for significance of results. 
 

Re sults  and Discussio n 

The  e ffe cts of all tre atme nts on growth rate  
Data on monthly increase in seedling he ight, stem diameter and lea f growth rates as affected by 
various treatments are presented in Table 3.  
 
Table  3 : Mo nthly inc re ase  in height (cm), ste m diame te r (mm) and numbe r o f le af g ro wth 

rate s o f Gmelina arborea see dlings as affe cte d by raw saw dust ame nde d 
composted saw dust, cow dung and ino rg anic NPK  fe rtilize r. 

 
Tre atme nt   1  Mo nth          2 Mo nths               3  Mo nths   

Height Stem 
D iameter 

No of 
Leaf 

Height Stem 
Diameter 

No of 
Leaf 

Height Stem 
Diameter 

No of 
Leaf 

Control 
0 –  day 
7 –  day 
14 – day 
21 – day 
42 – day 
SD 
CD 
IN 

2.4d 

4.8bc 

4.8bc 

5.3abc 

5.5ab 

6.5a 

4.4bc 

4.3bc 

4.2c 

0.5b 

1.2a 

1.2a 

1.5a 

1.5a 

1.5a 

1.0ab 

1.0ab 

1.0ab 

4a 

4a 

3a 

4a 

3a 

3a 

3a 

4a 

4a 

2.2d 

5.4bc 

6.4ab 

6.5a 

5.1c 

6.2ab 

5.4bc 

6.0abc 

5.9abc 

1.0bc 

1.7ab 

1.2abc 

1.3abc 

1.9a 

1.8a 

0.8c 

1.5abc 

1.6ab 

2b 

3ab 

3ab 

3ab 

3ab 

4a 

2b 

4a 

3ab 

1.5c 

3.8b 

4.8ab 

5.3a 

4.0ab 

5.1ab 

4.6ab 

5.0ab 

4.7ab 

0.7bc 

1.0ab 

0.9abc 

1.0ab 

1.0ab 

1.2a 

0.8bc 

1.0ab 

0.6c 

2b 

3ab 

4a 

4a 

3ab 

4a 

2b 

3ab 

3ab 
 

Fo otno te: In this and other tables, values in one column followedby the same letter are 
not signif icantly different at P≤0.05 

 
 

The result indicated that Gmelina arborea seedlings responded positively to soil amendment.  
Seedling height growth rates were rapid during the f irs t month and increased therea fter.  He ight 
growth rates of seedlings in all treatments having organic mate rials and inorganic fertilize r were 
statistica lly higher than the control.  Genera lly, the  longer the  com posting period of amended saw 
dust, the higher its  effectiveness on seedling he ight growth rate. Throughout the 3-month growth 
period, seedlings in the treatment tha t received 42-day composted saw dust were tallest when 
compared to other treatments. However, there was no significant difference between he ight 
growth rates of seedlings in treatments amended w ith 14, 21 and 42-day com posted saw dust 
during the first month of grow th. S im ilar trend was observed for s tem diameter growth rate and 
number of leaves produced. However, increase in stem diameter growth and leaf produc tion 
during the first month did not diffe r s ignif icantly am ong all treatments with the exception of the 
control that was significantly inferior in stem diameter to other treatments.  
 

The peak of seedling growth ra te in he ight and s tem diameter appeared to be a t the  end of 2 
months of growth except for the seedling height growth rate in the control tha t was s lightly 
reduced during the second month. The trend for monthly increase in number of leaf was not so 
apparent. Increase in the number of t leaf produced by the seedling during the second and third 
months was statistica lly s imila r in all trea tments. However, the  control and raw saw dust 
treatment produce  seedling that had s ignif icantly less monthly increase in number of leaf when 
compared to 42-day compost treatment (second month) and 14-day and 42-day com post 
treatments (third month). 
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The initial higher grow th rate of seedlings in the control is probably due to the flux of nutr ients  
a lready present in the soil which was later depleted as a result of plant growth and hence the 
observed reduction in plant he ight growth during the second month. This f inding is s imila r to the 
one reported by A luko (1982) and Fagbenro and Agboola (1993). The  pos itive response of 
Gmelina arborea seedlings to fertil ization conf irms the fac t tha t all plants , whe ther arable 
orforest crop, require adequate supply of essentia l nutr ients to grow optimally.  Severa l workers 
have reported similar result (Nwoboshi 1973; A luko 1982; Fagbenro et al 1999; Fagbenro 
2001b). The increased seedling grow th rate in a ll treatments amended w ith organic materia ls  
throughout the 3-month grow ing period is probably indica tive of the continuing mineraliza tion of 
the added organic m aterials which poss ibly resulted in inc rease in nutr ients and other low and 
high molecular we ight organic  compounds which stimulated plant grow th (Fagbenro and 
Agboola 1993). According to Fla ig (1975), the  effect of physiologically active substances, 
inc luding humic acid (HA) which is believed to be present in the com posted organic material, is  
to improve plant yie ld if one or several growth factors are in deficit or in excess. The reduced 
rates of seedling growth in all trea tments during the 3rd month of growth might not be 
unconnected w ith reduced mineraliza tion of added organic materia ls w ith consequent reduc tion 
in plant nutr ients which resulted in reduced plant growth. The fast depletion of nutr ients in the 
raw  and amended saw dust treatments could also be attr ibuted to the inherent low leve l of 
nutrients in saw  dust which actually is limiting its uses agricultura lly. 

 

The  e ffe cts of all tre atme nts on plant te rminal parame te rs 
Data on the effect of va rious trea tments on height, s tem diameter, leaf production, total dry 
matter and root/shoot ratio of 12-week old Gmelina arborea seedlings a re presented in Tables 4 
and 5. 
 

Table 4: Effect of amended composted saw dust, cow dung and inorganic NPK (fertilizer) on height 
(cm) and stem diameter (mm) growth of 12-week  old Gmelina arborea seedlings 
Treatment Height Stem Diameter 
Control 
0 –  day 
7 –  day 
14 – day 
21 – day 
42 – day 
SD 
CD 
IN  

10.3b 

17.0a 

17.2a 

17.1a 

16.8a 

20.5a 

16.3a 

16.6a 

17.0a 

4.3c 

4.7abc 

4.6bc 

4.7abc 

5.1ab 

5.5a 

4.6bc 

4.7abc 

4.4bc 

 
Table 5: Effect of amended composted saw dust, cow dung and inorganic NPK fertilizer on number 
of leaf, total dry matter production and root/shoot ratio of 12-week  old Gmelina arborea seedlings 

Treatment No of Leaf Total dry matter yield (g) Root/Shoot Ratio 
Control 
0 –  day 
7 –  day 

14 – day 
21 – day 
42 – day 

SD 
CD 
IN  

17b 

18b 

17b 

19b 

20b 

23a 

17b 

17b 

17b 

3.0ab 

2.9b 

3.1ab 

3.4ab 

3.0ab 

3.7a 

2.8b 

2.9ab 

2.7b 

0.5a 

0.5a 

0.4a 

0.4a 

0.5a 

0.4a 

0.5a 
0.5a 

0.5a 
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All trea tments that rece ived amended composted saw dust produced seedlings tha t were 
statistica lly taller than those grown in the control (Table 4). However, addition of amended saw 
dust composted for 0, 7, 14, 21 and 42 days did not result in significant difference in he ight 
growth. A lthough, a ll treatments that had amended composted saw dust produced seedlings that 
had greater stem diameter than that in the control, the dif ferences were not statis tically 
s ignif icant except for the seedlings in the treatment that received 21-day and 42-day composts.  
Similar trend was observed for tota l dry matter yield w here seedlings produced in all treatments 
that received amended composted saw dust were not sta tistically different from the control 
(Table 4).  As for the number of leaves produced, it was only the seedling grown in the 42-day 
compost trea tment that produced leaves that were s ignif icantly more than those in the control and 
in other compost treatments. Seedling root/shoot ratio genera lly decreased from the control to the 
42-day compost treatment although the differences were not signif icant. 

In all cases, seedling grow n in the treatment that rece ived 42-day com post was superior in 
height, stem diameter, number of leaf and tota l dry matter to those produced in the other 
treatments having 0, 7, 14 and 21-day com posts, though, in most cases, not s ignif icantly. Tables 
4 and 5 a lso show that seedling in the 42-day composted amended saw dust treatment was 
statistica lly better in all the plant parameters considered than those produced either in treatment 
that had inorganic NPK fertilizer, cow  dung or raw  saw dust. 

Addition of composted amended saw dust inc reased land production suggesting that saw dust 
can be effec tively processed to increase its effectiveness as a soil conditioner and organic 
fertil izer. The result obtained is s im ilar to the finding of Fagbenro and others (2000) who 
reported pos itive e ffect of chemically treated and composted saw dust on plant growth. Length of 
composting period was found to be very cr itical in the processing of saw  dust as a soil 
conditioner for plant growth. The longest composting period of 42 days employed in this  study 
was probably not the optimum as composting period tended to improve the effectiveness of the 
amended saw dust. This is suggesting that further investiga tion is required in this area. The 
enhanced effectiveness of amended saw dust w ith length of composting period is probably due to 
the continuous humification of saw  dust over time which effectively reduced its carbon content, 
leading to increase in other plants nutrients. This is probably the case when the ana lytical data 
presented in Table 2 for each amended saw dust composted for different periods of time  are 
considered. 

Equa l production of root and shoot is a des irable property in nursery tree seedlings. Such 
balanced seedlings are believed to w ithstand drought better than the  unba lanced ones when 
planted out in the  fie ld (Wilde et al 1972). Application of amended composted organic  materia ls  
however resulted in the  produc tion of unbalanced Gmelina seedlings. The lower than unit 
root/shoot ra tio, which decreased w ith com posting period, implies tha t the length of composting 
period encouraged grea ter production of shoot a t the expense of root. This is probably due  to the 
effect of rela tively high N content in the soil and in the applied com posted amended saw dust 
when compared to their P  content. Tauseau et a l (1953) and T isdale and Nelson (1975) reported 
that root/shoot ra tio is inverse ly proportiona l to N concentra tion supply in soil. Phosphorus is  
known to encourage plant root grow th (Aluko 1982). 

Data recorded in this study a lso showed that effect of composted amended saw dust on plant 
growth was comparable to that of e ither inorganic NPK fertilizer or cow  dung. In fact, amended 
saw dust composted for 42 days appeared to be superior to both of them. The superior ity of 42-
day composted amended saw dust over the inorganic  NPK fertilizer was probably due  to the 
presence of nutr ients other than N, P and K in the composted amended saw dust which were not 
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present in inorganic NPK fertilizer. Wangari and Sanford (1984) have observed tha t mineral 
fertil izers can only supply the  spec if ic nutrients they contain to the  soil, but cannot provide  the 
additional effects of organic matte r for prevention of erosion, run-off, nutr ient leaching, 
improvement of cation exchange capacity (CEC) and the water holding capac ity of the soil apart 
from the nutr ients it contained. This is why O lagunju and Ekwebe lam (1985) described organic 
matter as an indispensable component of horticultural or tree potting mixtures. 
 

Co nclusio n 
Optimum composting period for the amended saw dust used in this s tudy was inconc lusive.  
Nevertheless, the data presented in this investigation showed a trend that co-composting a high 
qua lity organic materia l such as cow dung w ith saw dust which is a  low quality organic materia l, 
can enhance the e ffectiveness of the latter as an organic soil amendment.  There is however the 
need for further s tudy on the optimum composting period and optimal applica tion rate for the 
composted amended saw dust using different soil types  and tree species. 
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