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This study examined the effects of different fire regimes as media on the growth and development of Treculia 
africana. Treatment consisted of topsoil that was fired at different regimes of 5, 10, 15 and 20 minutes using equal 
weight of ignited vegetative debris. Resulting fired topsoil treatments were then allowed to equilibrate with the 

2+ 2+ +environment for 24hours before sieving and analyzed for pH, phosphorus, Mg , Ca , Na , and Cation Exchange 
Capacity (CEC), before loading into various germination troughs of 2mm mesh sizes. The treatments were then 
watered before viable seeds of Treculia were sown at the rate of 50 seeds per trough for the fire treated top-soils (FTS) 
as well as the untreated topsoil (UTS) and its composite of river-sand (CTS). Germination was then monitored for a 
period of 30 days after which the seedlings were pricked to poly pots recharged with the treatments at 3 replicates per 
treatment. Tree growth variables namely height, number of leaf, collar diameter as well as leaf area were taken and 
the data were subjected to Analysis of Variance (ANOVA). Significant means were separated using the DMRT at 5% 
level of significance. The results showed that germination period was in the order of 14days for the 15mFTS 17days 
for the 5mFTS 19 days for both the 20mFTS  and  UTS and 28 days for CTS. The germination percentage was 68% 
for the UTS 30% for 15mFTS 14% for 5mFTS and 12% for CTS treatments. The CEC was 62.12 meq/100g for the 
10mFTS 56.91meq/100g for UTS  and 17.79meq/100g for 15mFTS. These were the values that contributed to the 
mineral absorption capacity of the fire treated soils that regulated the cytoplasmic activities for the highest height 

2(4.764 ± 0.262) and leaf area (9.848 ± 1.246cm ) for the 15m FTS and 10m FTS respectively as potential nursery 
media for the growth of Treculia africana in comparison to the traditional topsoil and river-sand.                                                
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Introduction
The quality of nursery potting media will significantly 
influences the quality of seedlings produced as most 
anemic growth of seedlings has been attributable to 
poor physical composition of the growth source. These 
could either accelerate or retard aeration which result 
in poor water and nutrient utilization efficiencies 
(Agbo and Omaliko, 2006; Osaigbovo et al., 2009). 
Growth medium has been considered to be the most 
critical factor determining seedling quality in the 
nursery (Keyagha et al., 2016) as it provides the base 
for producing healthy substrates for seedlings to thrive 
(Kamp, 2000; Adams et al., 2003). However the  use of 
traditional topsoil is becoming limited as a result of 
loss in the forest litters has continued to threaten its 
employment in nursery establishment and forest 
regeneration. This is because deforestation threatens 
support of new forest crops and spell unfavorable 
conditions in the soils as growth media. Studies have 
shown that wild forest fire could be detrimental 
whereas a prescribed fire could go a long in influencing 
soil biological properties which could solicit for the 
modification of nutrient levels as well as forest soil 
structure to generate enhanced cation exchange 
capacity essential for re-establishment of deceased 
vegetation (Johnson and Curtis, 2001; Krishnaswamy 
and Richter, 2002; Certini, 2005; Silva and Batalha, 
2008).

 Therefore, the modification of growth medium as an 
attempt to enrich and enhance it using basic conceptual 
framework cannot be overemphasized. The interplay of 
factors to either induce or reduce essential or 
recalcitrant nutrients through reactive interactions 
informed the choice of firing topsoil.  The topsoil has 
remained the traditional nursery potting medium in 
Nigeria. It is topsoil dug up from farmland and amended 
with poultry manure (Baiyeri and Mbah, 2006). Besides 
the obvious scarcity of fertile topsoil for use in the 

The germination of seed is influenced by many factors 
such as the type of substrate used, environmental 
factors such as oxygen, water, temperature and for some 
plant species light. Baiyeri (2005) reported that the 
growth medium's physical properties can have a 
profound effect on the supply of water and air to the 
growing plant. Also, the growing media play important 
role in seed germination (Bhardwaj, 2014). Growing 
medium not only act as a growing place but also as a 
source of nutrient for plant growth (Bamigboye et al., 
2017). Seeds perform differently in various growth 
media. Micro-organisms aid in soil development by 
gradually decomposing organic matter. Low seedling 
propagation rate can be attributed to inadequate 
knowledge of their requirements including appropriate 
potting media that can be adopted to enhance their 
growth at the nursery (Dickens, 2011).



nursery industry, the increasing rate of wild fire and 
global warming that are fast changing the stratospheric 
and edaphic component of the global environment 
could create confronting challenge that may impact 
negatively on the regeneration and establishment of 
forest tree species in the near future.

Treculia africana is an economic forest tree species in 
the genus Treculia that belongs to the family of 
Moraceae and grows in the forest zone, particularly the 
coastal swamp zone. In Nigeria, it is mostly found in 
the southern States of Nigeria as a large tree which 
grows up to 30m high and it flowers between October 
and February (Salami, 2002). Treculia africana is 
commonly known as African breadfruit but has many 
local or tribal names in different regions where it is 
found. It is popularly known in Igbo tribe of Nigeria as 
Ukwa. Its multi-purpose nature of  providing man with 
fruits, timber and other non-timber products such as 
food (seeds), medicine (leaves, barks and roots), 
construction material (timber), latex, pulp for paper 
making, fodder for livestock, fuel-wood and stakes for 
crops has continued to attract significant attention. 
Hence it has become increasingly of economic 
importance especially in Southern Nigeria as it 
contributes significantly to the income (Baiyeri and 
Mbah, 2006). It is a good source of dietary intake of 
carbohydrate, crude protein and fibre (Fayose and 
Onyekwelu, 2007; Muojekwu et al., 2017). It has 
phytoremediation potential on soils impacted with 
petroleum hydrocarbon especial ly at  low 
concentrations (Agbogidi et al., 2011). Despite these 
nutritional, economic, medicinal, commercial and 
environmental values, Treculia africana is currently 
included in the IUCN list of endangered species of 
Southern Nigeria (Meregini, 2005).  The reason for the 
decline is traceable to the massive deforestation 
owning to increasing population pressure and high 
exploitation particularly in the eastern region of 
Nigeria. This underpins the need for its domestication 
under different situation especially with respect to 
enhancing the germination vis-à-vis the gestation 
period. 

There is the need not to only continuously search for 
cheaper media but to equally conduct trials with 
anticipated modifications of the traditional media in 
pursuit of enhanced performance of Treculia africana 
for mass propagation of its seedlings. Topsoil is the 
outermost soil layer covering the earth's surface. It has 
the highest concentration of organic matter because of 
the high biological activity. The actual topsoil layer can 
be measured as the depth from the surface to the first 
densely packed soil layer known as the subsoil. Topsoil 
has been found to be the most fertile portion of soil but 
not all top soils are deeply enriched with nutrients 
(Baiyeri and Mbah, 2006). Topsoil serves as growth 
medium for plants. Plants generally concentrate the 
roots and obtain most of the vital nutrients from the 
topsoil because it is fairly porous and able to retain the 
water and gas necessary for plant growth. Nutrients are 
provided and made available to the topsoil through the 

Seeds and Topsoil Procurement

Materials and Methods

 This study was conducted in the screen-house of the 
Department of Forestry and Wildlife, Nnamdi Azikiwe 
University, Awka, Anambra State. It is located in the 

oEastern Nigeria and lies on longitude 7.115 E and 
olatitude 6.2485 N. The climate of the area is 

characterized by double maxima of rainfall averaging 
2002mm annually and average annual temperature of 

o26.3 C. The vegetation is derived savannah.

 Description of Study Area

decomposition of organic matter. There is the need to 
assess and determine the best growth media for its 
propagation in the nursery. This study was therefore 
carried out to examine the effects of different regimes 
of fired topsoil as growth media for the germination and 
vegetative propagation of Treculia africana for 
sustainable forest development.   

The topsoil used for this work was scooped from a 
depth of 0 -16 cm at the temporal nursery of the 
Department of Forestry and Wildlife. Fired topsoil was 
prepared by weighing equal quantity of topsoil into 
four (4) different metal rectangular receptacles 
measuring 100cm x 50cm x 30cm.  Dried vegetative 
debris consisting of twigs, branches and grasses from 
forest floor litters were collected and strewed on the 
earmarked topsoil and then ignited. The burning matter 
was then monitored. Fired topsoil samples were then 
collected from each receptacle after 5, 10, 15 and 20 
minutes of burning. The samples were then allowed to 
cool overnight in other to equilibrate with the 
environment before sieving to remove the 
accompanying debris. It was further cooled overnight 
after which it was loaded into four (4) different labeled 
germination troughs of 2mm mesh size of 50cm 
diameter. These were watered uniformly along with 
untreated topsoil and topsoil amended with river-sand 
before the seeds were then carefully sown in each at 50 
per trough. After germination has occurred and was 
taken note of in the different growth media, the fired 
soils that recorded notable germination percentages 
were engaged as promising growth media in addition to 
untreated fired topsoil and topsoil amended with river 
sand as treatments for vegetative development study in 
six replicates using polythene pots. Seedlings were then 
pricked out from the germination baskets and 
transplanted into the respective replicates. The 
development of seedlings on the different media 
treatments was then monitored. Soil analysis was 
conducted on the various growth media before the seed 

 Two fruit heads of Treculia africana were collected 
from two different mother trees in two locations in 
Ifitedunu town in Dunukofia Local Government Area 
of Anambra State. The two locations were Urubi and 
Umueze clans. Seeds were extracted from the fruit 
heads and then subjected to viability test using the 
specific gravity technique of the floatation method as 
described by Himanen (2015) to remove non-viable 
seeds from the seed lot.
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Table 1 shows that seedlings raised with the 15 minutes 

Results

were sown to ascertain the chemical composition of the 
soil that could have either enhanced or impeded the 
germination and development of the seeds.

This experiment was conducted using Completely 
Randomized Design (CRD). In germination study, the 
records of germination were taken every other day 
(two days interval) for a period of one month (4 weeks) 
to determine the germination percentage of the seeds 
under the different treatments. Seed germination was 
determined through periodic observation for the 
visible protrusion and emergence of the cotyledon and 
hypocotyls of the seedlings on the surface of the soil at 
0.5cm. The number of leaves was estimated by 
counting the number of leaves per potted seedling. The 
leaf area was obtained by using portable leaf area metre 
(L1-COR 3000C) while the stem height was estimated 
with a transparent metre rule from the soil level to the 
terminal bud. The collar diameter was measured using 
the digital veneer caliper. Data were collected and 
analyzed using analysis of variance (ANOVA). Mean 
separation was then conducted using Duncan multiple 
range test. 

% germination = No of seed germinated × 100 
                           Total no of seed sown

The soil pH (H O) was determined with glass electrode 2

pH meter in 1:1 soil-water suspension media and the 
total nitrogen was determined by the macro Kjeldahl 
digestion method (Bremner, 1965). The available 
phosphorus was determined by the Bray No 1 method 
as described by Murphy and Riley (1962) while the 

2+ 2+ + +exchangeable cations (Ca , Mg , K  and Na ) were 
extracted with neutral normal sodium acetate 
(NH4OAc at pH 7.0). Calcium and magnesium in the 
ammonium acetate extract were determined by atomic 
absorption spectrophotometry while potassium and 
sodium were determined by flame photometry. Cation 
exchange capacity (CEC) as well as exchangeable 
acidity (H+ Al) was determined by the procedure 
described by Hossner (1970). Organic carbon was 
determined by the procedure adopted by Shamshuddin 
et al (1995) 

Effect of Growth Media on Growth Variables 

Data Collection and Analysis

fired topsoil produced the highest mean height of 4.764 
+0.2612 cm while the 5mFTS was next with seedling 
height of 4.536+0.239 cm. The 10mFTS produced the 
least height (3.186+0.132 cm). The results also showed 
that there was no significant difference in the means of 
topsoil, topsoil + river-sand and 5 minutes fired topsoil, 
as well as between Topsoil, 5 minutes fired topsoil and 
15 minutes fired topsoil. However, there were 
significant differences between the means of topsoil+ 
river-sand, 10 minutes fired topsoil and 15 minutes 
fired topsoil.

 The seedlings raised with topsoil recorded the highest 
mean number of leaves (2.53+0.116) while the 15 
minutes fired topsoil ranked next (2.25+0.166). The 
topsoil + river-sand growth media recorded the least 
mean number of leaves. The results also indicated that 
there were significant differences between the means of 
topsoil, topsoil+ river-sand and 10 minutes fired 
topsoil; between the topsoil, 5 and 10 minutes fired 
topsoil; and between the topsoil and 5 minutes fired 
topsoil. There was no significant difference between 
topsoil + river-sand and 5 minutes fired topsoil; 
between topsoil and 15 minutes fired topsoil; and 
between 10 minutes fired topsoil and 15mFTS.

The collar diameter recorded for the seedlings in the 
different media ranges from 0.245+0.056 cm to 
0.146+0.005 cm for the topsoil + river-sand and 5 
minutes fired topsoil respectively. The results also 
revealed that there was no significant difference 
between the means of the various sowing media.

Seedlings which were raised on 15 minutes fired topsoil 
recorded the highest number of leaf area (9.848+1.246 

2cm ), followed by 5 minutes fired topsoil (9.805+0.786 
2cm ). The topsoil+ river-sand growth media recorded 

2the least mean leaf area (5.091+0.766 cm ). The results 
further revealed that there were significant differences 
between mean of seedlings raised under topsoil and 
topsoil+ river-sand;  5 minutes fired topsoil and 10 
minutes fired topsoil; 10 minutes fired topsoil and 15 
minutes fired topsoil; topsoil and 10minutes fired 
topsoil. There were significant differences between 
topsoil, 5 minutes fired topsoil and 15 minutes fired 
topsoil and also between the topsoil+ river-sand and 10 
minutes fired topsoil.

    

 

 
 
 
 

Table 1: Growth Variables of Treculia africana eedlings in growth media

Treatment Height (cm) Leaf Number Collar 
Diameter(cm)

 

Leaf Area (cm2)

Top soil

 

4.317+0.244c

 

2.53+0.116a

 

0.179+0.007b

 

8.216+1.079b

Topsoil+ riversand 

 

4.086+0.162d

 

1.72+0.102c

 

0.245+0.056a

 
5.091+0.766d

5 minutes FTS

 

4.536+0.239b

 

1.78+0.098c

 

0.146+0.005b

 
9.805+0.786a

10 minutes FTS

 

3.186+0.132e

 

2.14+0.071b

 

0.150+0.003b

 
5.527+0.297c

15minutes FTS

 

4.764+0.262a

 

2.25+0.166b

 

0.216+0.046b

 
9.848+1.246a

 

Means in the same column with the same superscript are not significantly different (P ≥ 0.05)
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Table 2: ANOVA summary for growth of Treculia africana seedlings using different growth media 

Source of variation Sum of 
Squares 

Degree 
of 

freedom 

Mean 
Square 

F Sig. 

HEIGHT Treatment 53.389 4 13.347 8.088 .00
0 

 Error 288.802 175 1.650   
Total 342.191 179    

LEAF NUMBER Treatment 16.278 4 4.069 8.532 .00
0 

 Error 83.472 175 0.477   

Total 99.750 179    
COLLAR 
DIAMETER 

Treatment .260 4 0.065 1.633 .16
8 

 Error 6.961 175 0.040   
Total 7.220 179    

LEAF SURFACE 
AREA 

Treatment 750.263 4 187.56
6 

6.495 .00
0 

Error 5053.958 175 28.880   
Total 5804.221 179    

 The germination of the seeds was first recorded for 
seeds sown on 15mFTS. The germination of seeds sown 
was observed 14 days after sowing. The germination of 

Effect of Growth Media on Germination Percentage

 

Growth Media  Germination 
Period  (Days)  

Number of  
germinated seeds  

Germination  
Percentage (%)  

Topsoil (UTS)  
19  34  68  

Topsoil+ River-sand
 (CTS) 

 

28
 

6
 

12
 

5 Minutes Fired Topsoil 
(FTS)

 

17
 

7
 

14
 

10 Minutes Fired 
Topsoil (FTS)

 

31

 

2

 

4

 
15 Minutes Fired 
Topsoil (FTS)

 

14

 

15

 

30

 
20 Minutes Fired 
Topsoil (FTS)

 

19

 

1

 

2

 

seeds which were sown in 5mFTS and UTS was 
observed 18 days after sowing. The 20mFTS 
germinated at 19 days after sowing, CTS germinated at 
28 days after sowing and10mFTS germinated at 31days 
after sowing (Table 3). 

The results show that the 20m FTS recorded the 
highest pH (8.00) that significantly differed from the 
other treatments (Table 4). There was no significant 
difference between the 10m FTS and 15m FTS that 
both differed from the 5m FTS with a pH of 6.60.  
There was also no significant difference between the 
UTS and CTS with pH of 6.2 and 5.90 respectively. 
Hence, the moderately to slightly acidic range of the 
UTS and CTS to the neutral pH scale of the 5mFTS and 
10mFTS differed significantly from the slightly to 
moderately alkaline pH of the 15mFTS and 20mfTS. 

Chemical Properties of Growth Media 
The calcium and magnesium, which are both divalent 
cations along with the aluminum trivalent cations 
differed significantly as nutrient element salts and 
minerals absorbed from the soil to regulate the 
metabolic cytoplasmic activity in growing seedlings. 
The results reveal that 10mFTS recorded the highest 

2+Ca  ion (40.67meq/100gsoil) while the 20mFTS 
showed the least (13.16meq/100gsoil). With respect to 
the phosphorus contents, there was reduction in 
original content as depicted in the UTS (132mg/kg) in 
comparison with 20, 15 and 10 minutes fired top soils. 
There was however an increase in the 5m FTS 
(187mg/kg). 
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Table 4: Chemical properties of the growth media used for the propagation of Treculia africana seeds 

Properties                                          Growth Media 

 Topsoil  
UTS 

Topsoil+ 
River-sand 
CTS 

5 Mins FTS 10 Mins 
FTS 

15 Mins 
FTS 

20 Mins 
FTS 

      

pH(H2O) 6.20d 5.90d 6.60c 7.00b 7.20b 8.00a 
       
Ca2+ 
(meq/100gsoil) 

31.67b 29.00c 25.83d 40.67a 22.24e 13.16f 

Mg2+ 
(meq/100gsoil) 

5.00d 4.17e 6.00c 12.50b 3.33f 28.00a 

Na+ (Cmol/kg) 0.17a 0.18a 0.12b 0.14b 0.14b 0.18a 
K+ 
(meq/100gsoil) 

0.32bc 0.27d 0.36a 0.31bc 0.34b 0.28cd 

H+ 9.25a 4.50c 6.25b 4.00d 1.50f 1.75e 
Al3+  

(meq/100gsoil) 
10.5a 5.75c 8.25b 4.50d 0.25f 1.50e 

P (mg/kg) 132b 128c 187a 114e 126d 113e 
CEC 56.91b 43.87e 46.81c 62.12a 17.79f 44.87d 

 

Discussions
The highest mean height that was recorded for the 
seedlings on 15 minutes fired topsoil could be due to 
its pH value (7.2). According to Certini (2005), low to 
moderate severity fires, such as those prescribed in 
forest management, promote renovation of the 
dominant vegetation soil through elimination of 
undesired species and transient increase in pH and 
available nutrients. The 20mFTS which tended toward 
a strong alkalinity range may have accounted for its 
poor performance in the germination trials that 
ultimately led to its exclusion in the vegetative 
development trials. Furthermore, the neutral state of 
the 5mFTS and 10mFTS could equally have been 
responsible for the inabilities to compete favorably 
with the 15mFTS that recorded an ideal pH (7.2) 
which was near slightly alkaline range. 

Short term fires have been reported to cause an 
increase of available nutrient in the soil mainly in form 
of water soluble component of ash (Pyne, 2001). The 
least mean seedling height was obtained by seedlings 
raised with 10 minutes fired topsoil which may be as a 
result of the duration of soil burning and the high 
amount of calcium in this soil medium. With increase 
in bivalent cations having a decreasing effect on the 
cytoplasmic activities, the high values of these may 
have contributed to the poor performance of the 20m 
FTS and 10m FTS with respect to the vegetative 
development of the Treculia seedlings 
 
The highest germination percentage was recorded in 
the topsoil growth medium. This result agrees with the 
finding of Ibe et al (2014) which revealed that topsoil 
recorded the highest germination of Treculia africana 
seeds. Lowest germination percentage was recorded 

Means in the same row with the same superscript are not significantly different (P ≥ 0.05

The findings of this study showed that the growth media 
had varying effects on germination rate and early 
growth of Treculia africana. Based on the results of the 
germination UTS appears to be an ultimate germination 
medium for Treculia africana seeds. But with respect to 
its  a seedlings growth, the 15 minutes fired topsoil 
recorded the highest mean height while 10 minutes fired 
topsoil recorded the least mean height. Seedlings raised 
in the un-amended topsoil (UTS) recorded the highest 
mean leaf number while seedlings in topsoil+ river-
sand recorded the lowest leaf mean height. 

in 20mFTS which conforms with the findings of Bond 
and Keeley (2005) and Silva and Bataha (2008) that 
high frequency fire could alter soil features negatively 
to the extent of influencing soil biological properties, 
disturb vegetation cover, increase surface run off and 
erosion and degrade ecosystems.

Conclusion and Recommendation 

Generally, based on the results of this study, the 15 
minutes fired topsoil gave the highest overall growth 
rate performance in terms of the growth parameters 
measured when compared to other treatments within the 
class of fired topsoil. Its ability to have broken seed 
dormancy by the emergence of the radicle and pumule 
that developed into seedling within 14 days after 
sowing in comparison to the un-amended popular 
topsoil (19 days) could go a long way in the search for 
potential ways to minimizing the long gestation periods 
of forest tree species. 

Propagation, management practices and conservation 
of Treculia africana is pertinent for the sustainable 
forest  resource management.  The nursery 
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