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Background and Purpose: Dennettia tripetala Baker f. is a small fruit-producing tree, which both 
animals and humans depend upon for their survival. Consequently, there is a great pressure on the 
seed, which is the only alternative for its inexpensive propagation. Hence, the species has been rendered 
threatened in the forest. Based on this fact, this study examined the macropropagation of Dennettia 
tripetala in order to domesticate and ensure its continuous availability for human utilization.

Materials and Methods: The propagules (cuttings) used for this study were collected on five year old 
mother trees in Oloruntele, Ondo State while the experiment was conducted at the Department of 
Forest Resources Management, University of Ibadan, Nigeria. Cuttings were prepared using two factors; 
indole butyric acid (IBA) concentrations (0 ppm, 1000 ppm, 2000 ppm and 3000 ppm) and nodal 
positions (upper, middle and base), set under a high humidity propagator and watered twice a day. The 
experimental design used was a completely randomized design and the replication was done twice. Data 
were collected on percentage rooting, number of root per cutting, ramets’ height growth, ramets’ collar 
diameter and ramets’ leaf number. Statistical analysis was done using ANOVA. 

Results and Conclusions: The optimum rooting was observed in 2000 ppm IBA treated cuttings 
(95.50 %) and upper nodal cuttings (72.39 %). ANOVA test shows that hormone concentrations and 
nodal positions significantly affected the rooting of D. tripetala. The study also showed that hormone 
concentrations and nodal positions do not significantly (p > 0.05) determine the ramet’s height growth 
of the species, being that the ramet that had the highest height was 0 ppm (6.11 cm) and middle nodal 
position (5.96 cm). From the findings, 2000 ppm IBA hormone and upper node have been discovered to 
be the ideal hormone concentration and nodal position at which five year old D. tripetala cuttings can 
be best rooted and survive.  
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INTRODUCTION

Dennettia tripetala Baker f. belongs to the 
family Annonaceae. It is a tropical small tree that 
abounds throughout the rainforest zone of Africa. 
It is found in the tropical rainforest region of 
Nigeria and sometimes in Savana areas [1]. This 
tree flourishes at the onset of rain, from April to 
June [2]. 

The fruits of the tree are edible and have a 
peppery and spicy taste. It serves as mild stimulant 
and may also serve as a source of some vitamins. The 
leaves are used to treat mild fever in combination 
with mango leaves [3]. Pharmacologically, the 
oil extracted from the fruit of D. tripetala is used 
in the manufacture of mouth wash [3]. Some 
of the fruit extracts have been shown to be 
active as antifungal agents against Candida sp., 
Crytococeus sp., Geotrichum sp., Rhizopus 
stolonifer, Aspergillus sp. and Fusarium sp. [4]. 
The fruit also contains an essential oil, which 
has been used as an effective preservative for 
stored grains such as cowpea and maize without 
negatively affecting their viability [5]. 

Macropropagation involves the use of cuttings 
in producing clones of large quantity from the 
ortet for the purpose of conservation [6]. There 
is dearth of information on the propagation of 
D. tripetala. However, a lot has been done about 
the vegetative propagation of tropical African 
tree species, using simple and inexpensive 
technologies [6-14]. For instance, Atangana et 
al. [7] reported that the rooting of most of our 
indigenous trees occurs between 6-12 weeks of 
propagation. However, their study only focused 
on the domestication of Allanblackia floribunda. 
Also, different authors have worked on the 
propagation of D. tripetala by means of seeds 
[15-17). However, its macropropagation is very 
significant as there is too much pressure on the 
seed of the species, which is the only alternative 
for achieving inexpensive domestication. 
According to Osaigbovo et al. [18], D. tripetala 
has inconsistent fruiting, poor seed germination 
and slow seedling growth. Within the short 
period available, maximal number of seeds must 
be collected  before the competition, such as 
game, cattle and humans.

In macropropagation, various factors have 
been reported to influence the rooting of 
cuttings in tree crops out of which hormone 
concentrations and nodal position are the most 
important [7]. Tree species vary considerably in 
the optimal application of hormone and there is 
also much intraspecific variation [19]. This form 
of variation is not well understood in most of our 
indigenous tree species. Tchoundjeu and Leaky 
[8] reported that the best concentration of auxin 
IBA for the rooting of African mahogany was 
found to be 1000 ppm. They equally discovered 
that a greater percentage of cuttings from basal 
nodes have rooted compared to those from 
apical nodes. Therefore, nodal position is a 
significant factor to be considered when carrying 
out any meaningful vegetative propagation. 
It is also very important in macropropagation 
because it determines to a large extent the 
rooting ability of plant cutting. For some plants, 
upper node may be the most successful position 
while some other plants are easily domesticated 
when the older parts (middle and base) of 
the cuttings are propagated. Considering 
the diversity of use of D. tripetala, together 
with its threatened conservation status in the 
forest, this study investigated the possibility of 
domesticating the species from cuttings as its 
source of germplasm. 

MATERIALS AND METHODS

The propagules (i.e. cuttings) used for this 
study were collected on five year old mother 
trees in Oloruntele, Ondo State, while the 
experiment was conducted at the Department 
of Forest Resources Management, Universit 
y of Ibadan, Nigeria. Oloruntele is a village in 
Ileoluji-Okeigbo Local government, Ondo state. 
It lies in the dry lowland rainforest belt [20]. 
The climate is characterized by two seasons i.e. 
wet and dry seasons. The dry season occurs 
between November and March while the wet 
season is usually between April and September. 

University of Ibadan is located north of Iba-
dan along Oyo road at approximate latitude 
7o26’42.7308”N and longitude 3o53’57.1560”E.
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It is located at an altitude of 277 m above the 
sea level [11]. The climate is the West Africa 
monsoon with dry and wet seasons. The dry 
season is usually from November through 
March and is characterized by dry cold wind 
of harmattan [11]. The wet season usually lasts 
from April to October with occasional strong 
winds and thunderstorms [11].

The cuttings were collected at the upper, 
middle and basal position on the mother 
tree species. The leaves of the cuttings were 
reduced to half of the original sizes and then 
treated with IBA hormone, prepared into 4 
different concentrations (0 ppm, 1000 ppm, 
2000 ppm and 3000 ppm) using quick deep 
method [11, 21-22]. The cuttings were set in 
seed plastic trays containing sterilized river 
sand. Each of the treatment contained 12 
cuttings. Replication was made twice making 
an aggregate of 288 cuttings. The experiment 
was arranged in a completely randomized 
design (CRD) under a high humidity propagator. 
Watering of the set cuttings was carried out 
twice a day using a knapsack sprayer. The 
cuttings were monitored for a period of twelve 
weeks. During this period, a number of rooted 
cutting, number of sprouted cutting, number 
of survived cutting, number of root per cutting 
was obtained by visual counting. In addition, 
length of root per cutting was measured using 
a meter rule. From these results, percentage 
rooting, percentage sprouting, and percentage 
survival were estimated. After twelve weeks of 
monitoring the cuttings under a high humidity 
propagator, rooted cuttings were transplanted 
into polythene pots filled with top soil and 
assessed every day for another twelve weeks. 
Hence, measurement of height of ramets was 
accomplished with a meter rule, while collar 
diameter was measured with vernier caliper 
and number of leaf was achieved with visual 
counting. 

One-way ANOVA was used to test differences 
between mean values of measured characteris-
tics between the treatments. Mean values were 
separated using Fisher’s Least’s Significance 
Difference (LSD) test, with significance level of 
p < 0.05 (α = 0.05).

RESULTS

All the hormone treatments had increased 
sprouted cuttings right from the first measurement 
period (2 weeks after planting) to the fifth 
measurement (10 weeks after planting) and 
stabilized at sixth measurement period (12 weeks 
after planting) (Figure 1). At first measurement (2 
weeks after planting), none of the cuttings treated 
with 3000 ppm IBA and those without treatment 
sprouted (Figure 1), whereas about 4.86 % and 
1.38 % of cuttings treated with 2000 ppm and 
1000 ppm IBA, respectively, have sprouted. At 
the end of the experiment, 2000 ppm IBA treated 
cuttings have also produced the highest sprouting 
percentage (89.44 %) while 3000 ppm IBA treated 
cuttings had the lowest sprouting percentage 
(33.19 %). Hormone concentration (HC) had 
significant effect (p < 0.05) on the sprouted 
cuttings of D. tripetala (Table 1).

Regarding the cuttings’ nodal positions, 
there was a gradual increment in the percentage 
sprouted cuttings from first to fifth measurement 
period, after which there was a period of stabiliza-
tion in the sprouted cuttings (Figure 1). Results 
show that cuttings taken from the upper nodal 
position had the best sprouting percentage right 
from the first period of measurement to the end of 
the experiment (Figure 1). The final measurement 
results (Figure 1) revealed that 70.52 % upper 
nodal cuttings sprouted, while only 58.64 % 
and 53.22 % of the middle and basal cuttings 
correspondingly were able to sprout. Similar to 
the results obtained from HC, the percentage 
sprouted cuttings of D. tripetala from different NP 
were significantly different (p < 0.05) (Table 1).

Considering the effect of HC on rooting of 
D. tripetala, 2000 ppm IBA treated cuttings rooted 
best (95.50 %), this was closely followed by 
1000 ppm (72.22 %), 0 ppm (51.25 %) while the 
3000 ppm IBA treated cuttings ended up having 
the least rooting percentage (Table 1). There was 
significant difference (p < 0.05) in percentage 
rooted cuttings among the four levels of HC. 
Effect of the nodal position (NP) was significant 
on the rooted cuttings. Upper nodal cuttings 
(72.39 %) rooted more than middle (62.81 %) and 
basal (54.58 %) nodal cuttings.
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SC - sprouted cuttings; RC - rooted cuttings; S - survival; RL - root length; RH - ramet height; RCD - ramet collar 
diameter; U - upper; M - middle; B - base 
* - significant (p < 0.05); ns - not significant (p > 0.05)

FIGURE 1. Sprouting of D. tripetala cuttings using different IBA hormone concentrations and nodal 
positions (U = upper node, M = middle node and B = basal node)

Hormone 
concentration

SC
(%)

RC
(%)

S
(%)

RL
(cm)

RH
(cm)

RCD
(cm)

0 ppm 50.83b 51.25b 69.79a 2.90a 6.11 0.704
1000 ppm 69.72c 72.22c 80.38b 4.21b 5.76 0.612
2000 ppm 89.44d 95.50d 84.85b 5.79c 5.82 0.586
3000 ppm 33.19a 37.08a 84.72b 6.31c 5.79 0.687
p-value 0.000* 0.000* 0.002* 0.000* 0.439ns 0.055ns
Nodal 

position
U 70.52c 72.39c 65.52a 5.70c 5.93 0.608a
M 58.64b 62.81b 79.50b 4.91b 5.96 0.610a
B 53.22a 54.58a 94.79c 3.80a 5.72 0.724b

p-value 0.000* 0.000* 0.000* 0.000* 0.472ns 0.012*

TABLE 1. Effect of hormone and nodal positions on rooting, sprouting, survival and growth of 
D. tripetala

Root length significantly increased with 
an increase in hormone concentration 
(Table 1). In other words, the root length of 
3000 ppm IBA treated cuttings (6.31 cm) 
were more than those of 2000 ppm (5.79 cm), 
1000 ppm (4.21 cm) and 0 ppm (2.90 cm). 

With respect to the NP, upper nodal cuttings 
had the highest root length (5.70 cm), followed 
by the middle (4.91 cm) and the base (3.80 cm). 
Significant difference (p < 0.05) was also 
observed in root length among the nodal 
positions.
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Result shows that most (84.85 %) of the 
rooted cuttings treated with 2000 ppm IBA 
finally survived during the period of the study 
(Table 1). In the same vein, approximately 85 % 
of the rooted 3000 ppm IBA treated cuttings 
survived. In the case of 1000 ppm and 0 ppm 
IBA treated cuttings, 80.38 % and 69.79 % of 
the rooted ones survived, respectively. There 
was significant difference (p < 0.05) in the 
survived cuttings from the different hormone 
concentration. Cuttings from the basal positions 
survived more (94.79 %) than the ones collected 
at the middle (79.50 %) and the upper nodes 
(65.52 %). Nodal position significantly affected 
the percentage survived cuttings (p < 0.05).  

Figure 2 shows that number of root 
produced in the species increased as the 
concentration of hormone increased. Cuttings 
treated with 0 ppm, 1000 ppm and 2000 ppm 
had approximately 3 roots each on the average 
while the 3000 ppm IBA treated cuttings 
produced an average root number of about 
4. Root number did not significantly depend 
on the concentration of the hormone applied 
(p > 0.05) (Table 2). Conversely, root number 
significantly depends on the nodal position 
of the cuttings (p < 0.05) (Table 2), with the 
basal cuttings having the highest average root 
number (4.38), followed by middle cuttings 
(3.66) and upper cuttings (1.72) (Figure 2).

Furthermore, slight increments in height 
and collar diameter of D. tripetala ramets were 
recorded during the weeks of measurement 
throughout the study period (Figure 3 and 
Figure 4). Hormone concentration did not 

have significant effect, (p > 0.05) (Table 1) 
on the ramets’ height. At the initial stage 
of measurement (i.e. week 2), ramets that 
received the IBA treatment of 3000 ppm had 
the highest height growth rate of 2.01 cm 
(Figure 3). But at week 4, the highest growth 
(2.83 cm) was observed in cuttings with no 
hormone treatment, while at week 6, it was 
found in 2000 ppm ramets (Figure 3). At the 
12th week, 0 ppm produced ramets that had the 
highest growth (6.11 cm) (Figure 3). However, 
the effect of nodal positions was not significant 
(p > 0.05) (Table 1) on the height growth of the 
species. At the first measurement period, the 
average height of ramets from the basal node 
was 2.45 cm, middle node (2.02 cm) and upper 
node (1.21 cm) (Figure 3). In the 12th week after 
transplanting, middle nodal ramets had the 
highest height (5.96 cm), they are followed 
by upper nodal ramets (5.93 cm) and the base 
nodal ramets (5.72 cm) (Figure 3).

The result obtained from the effect of 
hormone concentration on ramet collar 
diameter followed the same pattern as the 
ramet height, in that that there was no 
significant difference (p > 0.05) among the 

Variable Chi-square 
value df p-value

N.P. VS R.N. 17.45 4 0.002*
H.C. VS R.N. 8 6 0.238ns
N.P. VS N.L. 25.9 8 0.001*
H.C. VS N.L. 20.35 12 0.061ns

TABLE 2. Effect of hormone concentration and 
nodal position on root and leaf production of 
D. tripetala

NP - nodal positions; HC - hormone concentrations; NR - 
number of root; NL - number of leaf
* - significant (p < 0.05); ns - not significant (p > 0.05)
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collar diameter of different hormone treatments 
(Table 1). Also, the effect of nodal positions was 
significant (p < 0.05) on the collar diameter, 
with ramets from the basal nodes having the 

highest collar diameter size (0.72 cm) at the final 
measurement and they were closely followed 
by ramets from the middle (0.61 cm) and upper 
nodes (0.60 cm) (Table 1 and Figure 4).

FIGURE 3. Height growth of D. tripetala’s Ramets using different IBA hormonne concentrations and 
nodal positions (U= upper node, M = middle node and B = basal node)
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Results of leaf production in D. tripetala 
are shown in Figure 5 and Table 2. Ramets 
obtained from cuttings treated with 3000 ppm 
IBA produced an average number of 3 leaves 
while ramets from the remaining treatments 
(i.e. 0 ppm, 1000 ppm and 2000 ppm) only 
had about 2 leaves on them. Leaf production 
did not significantly (p > 0.05) depend on 
hormone concentration (Table 2). Ramets 
from the basal nodes had the highest leaf 
production, with about 3 leaves while the 
ramets from upper nodes had the least number 
of leaves produced (2). Significant difference 
(p < 0.05) was observed in this leaf number 
among the nodal positions (Table 2). 

indigenous medicinal trees will not be able to 
undergo physiological process that will result 
with root production [8]. Therefore, any further 
increase in the HC above this level eventually 
inhibits the number of sprouted cuttings from 
the species. 

Similar results obtained from this study 
have been reported by Lee and Bilderback [23], 
who emphasized that there was a significant 
increase in the number of sprouted cuttings of 
Heptacodium jasminoides Airy Shaw, as the IBA 
hormone concentration increased from 0 ppm 
to 7500 ppm. They concluded that an additional 
increase in the hormone concentration above 
7500 ppm resulted in reduction of the number 
of sprouted cuttings. In Ginkgo biloba L. 
IBA at 4000 ppm increased the percentage 
of sprouting in stem cuttings, but higher 
concentration decreased it [24]. Study by Saffari 
and Saffari [13] showed that an increase in IBA 
concentration above 4000 ppm resulted in a 
decreased percentage of sprouting of Dodoneae 
viscosa L. cuttings.

The higher number of sprouted cuttings 
observed from the upper NP than that from 
middle and basal nodes may be due to closeness 
of the upper nodes cuttings to the meristematic 
part of the plants, where the endogenous 
hormones are naturally produced and therefore 
aided the cell differentiation that resulted in 
the sprouting of the cuttings. According to 
Tchoundjeu and Leaky [8], auxins are basipetally 
translocated in plant’s stems, and are largely 
responsible for the polarity of shoot.

The 95.5 % rooted cuttings recorded in this 
study, which was more than some of the previous 
works of other authors such as Abdullah et al. 
[25] is a significant success. The results from the 
present study imply that higher concentrations of 
IBA (3000 ppm) decreased rooting percentages 
and caused desiccation of cuttings of D. tripetala. 
This is possibly due to a phytotoxic effect of this 
hormone in tandem with high concentrations of 
endogenous auxins in cuttings of D. tripetala. 
The application of exogenous auxins may have 
led to supra-optimal concentrations in plant 
tissues, but with negative effects on rooting. 
It has also been suggested that the optimum 
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FIGURE 5. D. tripetala ramets leaf production 
using different IBA hormone concentration (HC)  
and nodal positions (NP) (U= upper node, M = 
middle node and B = basal node) 

DISCUSSION

From the presented results it can be 
concluded that the best level of exogenous 
HC needed to obtain an optimum sprouting 
of D. tripetala is 2000 ppm. The decrease in 
the number of sprouted cutting as the HC is 
increased above 2000 ppm may however be 
attributed to the fact that there is a toxic level 
of auxins with which D. tripetala as well as other 
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concentration of auxins is favorable, while 
supra-optimum auxin levels are toxic to the 
root regeneration [26]. When IBA is applied 
in high concentrations to cuttings with high 
concentration of endogenous hormone, it has 
an herbicidal effect [27]. 

Although auxins have been successfully 
used to promote rooting of hardwood cuttings 
[28-29], the rooting of dipterocarp cuttings 
without auxins have been previously reported 
[30]. Most of the upper node cuttings used 
for this study were juvenile. Juvenility may be 
an important factor in the rooting potential 
of dipterocarp cuttings [31]. Juvenile tissues 
of woody plants tend to have higher levels of 
endogenous auxins and are less differentiated 
(and therefore more prone to re-differentiation) 
[27].

Findings from this study indicated that 
survival of D. tripetala is closely related to its 
rooting system, which is also dependent on 
the concentration of the exogenous hormone 
applied. Although, it was observed that too 
high concentration of exogenous hormone 
is detrimental to the rooting of the species, 
but those that were able to root ended up 
surviving. The results corroborate Atangana 
et al. [7], who reported that application of 
exogenous hormone significantly increased 
the percent survival and rooting of Caesalpinia 
bonduc (L.) Roxb. 

The higher percentage of survival and 
number of roots from the basal section 
indicated that the basal stem part cutting 
might support a more optimal rooting and 
survival compared to cuttings from medial and 
apical sections. The carbohydrate content and 
related hormones predictably gave significant 
influences on these conditions. In the basal 
part, such phyto-hormone and carbohydrate as 
a source of energy was sufficient for optimal 
root formation after the bud dormancy 
breaking. These more favorable conditions 
might accelerate cell division and further 
differentiation for root and shoot initiation and 
formation [32]. 

The results from the early growth stage of 
this study have shown that D. tripetala is a slow 

growing species. It also implies that exogenous 
hormone applied at cuttings preparation 
stage reduces with time and therefore has 
negligible effects on the species growth once 
it has reached the ramet stage. According to 
Carey [10], more height growth was observed 
in Salvia nemorosa L. without exogenous 
hormone than those that were treated 4 weeks 
after transplanting. It has also been reported 
by Boyle [33] that, as plants grow older, the 
activities of the auxins in it tend to be diverse. 
When talking about the effects of the nodal 
position on the diameter growth, the difference 
is insignificant, if the assessment period is 
extended to more than the twelve weeks after 
transplanting. Therefore, more of the auxins 
are being utilized for other physiological 
process such as branching than in height and 
diameter growth. For instance, authors [34-35] 
have reported that Cytokinins induce branching 
in many plants.

CONCLUSIONS

The study discovered that 2000 ppm IBA is 
the optimum concentration at which five year 
old D. tripetala cuttings can be best sprouted, 
rooted and survive. Also, upper node was seen 
as the nodal position with the highest mass 
propagation potential.  In addition if ramet’s 
growth of the species is to be considered, 
hormone concentration is not a significant 
factor.

Utilization of single node cuttings is 
therefore beneficial for mass propagation of 
D. tripetala, in that that it will reduce pressure 
and competition on the fruit, which is the 
most important part used by both humans and 
wildlife. It is also generally more cost effective 
compared to the micropropagation, which is 
another alternative for clonal production [27].

The significant differences observed in the 
factors considered in macropropagation of 
D. tripetala can therefore be tapped and used 
for any other indigenous fruit and medicinal 
forest tree species. 
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