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INTRODUCTION

Irvingia gabonensis and I. wombolu commonly called 
bush mango have enormous potential, both in economic 
terms and as species for sustainable production (Angie 
and Brown, 2001). They are the source of “ogbono” the 
Irvingia kernel which is popularly used as soup thickener 
in most West and Central African countries. The popular-
ity of the kernels in the local and International markets 
has highlighted its potentials for a true commercial crop 
thus resulting in more intensive collection in the forests 
(Ladipo, 2000). ICRAF (1975), cited by Ladipo (1999) 
reported that the market for kernel products was worth in 
the region of US $50 million. This market which extends 
to local, regional and International levels is growing. The 
products are traded within Nigeria and between countries 
in West and Central Africa. They are also transported 
to Europe, United States, and Japan and to other areas 
where African migrants abound in large numbers (Ladipo 
and Boland, 1994), cited by Ladipo (1999).

The high value of the species to farmers (Jeanicke et 
al., 1995) long gestation period of seed sown trees, (Moss, 
1995; Ladipo et al., 1996), poor germination capacity 
(Nya et al., 2000), variability of fruits, kernel character-
istics and tree size (Ladipo et al., 1996: Schreckenberg et 
al., 2002) and limited knowledge base (Tchoundjeu et al., 

2002) indicates the need for improvement of the species 
for domestication. Vegetative propagation may greatly fa-
cilitate the process of domestication of Irvingia and other 
fruit trees by enabling the rapid multiplication of selected 
genotypes and the production of superior planting stock 
(Leakey and Newton, 1994; Leakey et al., 1994; Mesen et 
al., 2001), and shortening fruiting time for farmers (Moss, 
1995). A wide variety of factors may infl uence the rooting 
ability of a number of tropical trees (Leakey et al., 1990; 
Mesen et al., 2001; Leakey 2004; Dick et al., 2004; Lud-
wig-Müller et al., 2005; Ehiagbonare and Onyibe 2008).

This experiment investigated the vegetative propaga-
tion by leafy stem cuttings of I. wombolu as infl uenced 
by different concentration of indole-3-butyric acid (IBA) 
using a non-mist propagation system. 

MATERIALS AND METHODS

The experiment was carried out at the Delta State Uni-
versity, Asaba Campus (06º14´N and 06º49´E) in Oshi-
mili South local Government Area of Delta State, Nige-
ria. Asaba lies in the tropical rainforest zone with annual 
rainfall range of 1500 mm to 1849.3 mm. Mean tem-
perature are 23.3ºC with a maximum of 37.3ºC. Mean 
monthly soil temperature at 100 cm depth and sunshine 
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is 28.3ºCelsius and 4.8 hours respectively (Asaba Meteo-
rological Offi ce, 2003).

One hundred and fi fty fruits of I. wombolu were pro-
cured from collectors in Ossissa, Delta State. The fruits 
were depulped and sun dried for three days and sown af-
terwards in 0.20 litter polythene pots fi lled with top soil. 
Two weeks after germination the seedlings were sown 
directly in the fi eld with a spacing of 20 cm × 20 cm 
and raised under shade. The vigorous seedlings were cut 
back to maintain a supply of coppice shoots and used as 
stock plants. Plants were watered daily to fi eld capac-
ity. Stock plants were sprayed with a systemic fungicides 
and insecticides (Imidacloprid 10% + Metalaxyl 10% + 
Carbendazim 10% WS) prior to severance.

A propagation unit was established in the Teaching and 
Research Farm, Delta State University, Asaba Campus, 
Asaba for the experiments. The propagator consisted 
of a metal frame measuring 3.05 m × 6.10 m × 2.14 m 
and enclosed in a clear polyethylene with a water-tight 
block work base. The base of the propagator is covered 
by a thin layer of sand (10 cm depth) and then succes-
sive layers of small and medium size granite (0.5–5 cm, 
to a depth of 25 cm) and fi lled with water. The access to 
the propagator is a hinge fi tted metal gate which is also 
clad in polyethylene. This (low-technology) non-mist 
propagator is a modifi ed design described by Leakey et 
al. (1990), was used for the study. The propagation unit 
was cited in a shade-house providing irradiance inside 
the propagator of approximately 15–30 percent of that 
received outside the unit.

Four hundred single node softwood cuttings, four 
from each shoot were harvested from stock plants de-
scribed above. 80 cuttings were randomly allocated 

to each of fi ve treatments namely 0, 25, 50, 100 and 
200 ppm IBA dissolved in 50% industrial alcohol ap-
plied by dipping the base of the cuttings for 5 seconds 
with the control dipped in alcohol only. Thereafter, the 
alcohol was evaporated in a gentle air prior to insertion 
in the propagator. The cuttings were inserted in compos-
ted sawdust in a randomized complete block design and 
replicated 4 times. Cuttings were assessed weekly for 
the presence and number of roots (≥ 2 mm in length), 
rooting percentage, root length leaf abscission, cutting 
mortality and shoot formation. Data collected were sub-
jected to analysis of variance (ANOVA) and signifi cant 
means were separated by Fisher’s Least Signifi cant Dif-
ference (LSD) at 5% level of probability, using Gen-
stat 3 Discovery edition (Genstat 2007). Prior to ANO-
VA, all percentage data were arcsine transformed, root 
length data was log transformed while number of roots, 
leaf abscission, cutting mortality and shoot formation 
data were square root transformed, and (Gomez and Go-
mez, 1984).

RESULTS

Rooting percentage was not affected by IBA concen-
tration at Week 3 when rooting commenced (P > 0.05). 
At Week 4, the control and 200 ppm recorded signifi cant-
ly (P = 0.05) higher rooting percentage than 100 ppm. 
However no signifi cant difference was observed between 
50 ppm and 100 ppm though 100 ppm was not differ-
ent from 25 ppm. Treatment effect on rooting percentage 
tended to diminish thereafter. At Week 5 the following 
values were recorded; control –33.1%, 200 ppm – 31.4%, 
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Figure 1: Effect of IBA concentration on the rooting percentage of leafy stem cuttings of Irvingia wombolu
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Figure 1: Effect of IBA concentration on the rooting percentage of leafy stem cuttings of Irvingia wombolu
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50 ppm – 27.3%, 25 ppm 22.5% and 100 ppm – 17.5%. 
At the fi nal assessment at Week 7, rooting percentage 
ranged from 43.4 to 51% in 100 ppm and 25 ppm respec-
tively (Figure 1).

At Week 3, the number of roots was signifi cantly 
higher (P = 0.01) in the control than the other treatments, 
which were not different from each other. Treatment 
effect on number of roots was negligible (P > 0.05) at 
Week 4 and Week 5. At Week 6, the control, 25 ppm and 
200 ppm, were not different from 50 ppm but signifi -
cantly higher (P = 0.05) than 100 ppm. Treatment effect 
was not signifi cant (P > 0.05) at Week 7. The number of 

rooted cuttings ranged from 1.38 to 1.63 in 100 ppm and 
0 ppm respectively (Figure 2).

The effect of IBA concentration on root length was 
negligible at Week 5. At Week 6 treatment effect on root 
length was signifi cant (P = 0.03). 25 ppm recorded high-
er root length, though not different from 200 ppm and 
50 ppm which in turn were not different from the control. 
However, 50 ppm, the control and 100 ppm were not dif-
ferent from each other. At Week 7, treatment effect was 
highly signifi cant (P = 0.01). 200 ppm exhibited a higher 
root length though not different from 25 ppm which in 
turn was not different from 50 ppm which was not differ-
ent from 100 ppm and the control (Figure 3).
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Figure 2: Effect of IBA concentration on the number of roots of leafy stem cuttings of Irvingia wombolu 
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Leaf abscission was unaffected by treatment (P > 0.05). 
Leaf abscission was not observed until Week 5, with 
1.25 percent and 2.5 percent leaf abscission recorded 
in 200 ppm & the control respectively. At Week 7 leaf 
abscission ranged between 1.2 to 10% in 100 ppm and 
50 ppm respectively (Figure 4).

Cutting mortality was unaffected by treatment 
(P > 0.05). No cutting death was recorded until Week 5 in 
0 ppm, 100 ppm and 200 ppm. At Week 7, cutting mor-
tality ranged between 2.5% in 25 ppm and 1 200 ppm to 
3.75% in the control (Figure 5).

Similarly, shoot formation was unaffected by IBA con-
centration (P > 0.05). The cuttings treated with 200 ppm 

IBA recorded a consistent higher number of new shoots 
produced throughout the trial. At the fi nal assessment at 
Week 7, the proportion of cuttings forming new shoots 
range from 7.1% to 19.6% in 100 ppm and 200 ppm re-
spectively (Figure 6).

DISCUSSION

The results from this study revealed that Irvingia wom-
bolu can be successfully propagated by leafy stem cut-
tings in a non mist propagation system. This suggests 
that vegetative multiplication of this species is feasible. 
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The lack of signifi cant effect of IBA concentration on 
rooting percentage overall contrasted with the result of 
the study by Nya et al. (2007) who obtained a higher 
rooting percentage with 500 ppm compared to the con-
trol. IBA treatment usually increase rooting dramatically 
(Leakey, 2004) and it is reasonable to assume that root 
formation is related to the level of free auxin. Shiembo 
et al. (1996) obtained a relatively slight effect of IBA 
concentration on rooting and asserted that I. gabonesis is 
relatively well supplied with endogenous auxins. Other 
tropical tree species such as Nauclea diderrichii (Leakey, 
1990) and Vochysia hundurensis (Leakey et al., 1990) are 
also relatively insensitive to IBA concentration. Howev-
er, the lack of pronounced effect of IBA concentration on 
rooting percentage may not be confusing. The lack of in-
creased rooting with IBA concentration may be explained 
by Wiesman et al. (1989) who reported that IBA applied 
to the base of mung beans cuttings was transported to the 
upper part of the cutting as IBA conjugates which serves 
as an auxin source during later stages of rooting.

The lack of pronounced effect of IBA concentration 
on the mean number of roots seems unusual, although 
it agreed with the fi nding of Shiembo et al. (1996). A 
positive trend was recorded between IBA concentration 
and number of roots in pea cuttings (Nordstrom et al., 
1991), Albizia guachepele and Cordia alliodora (Mesen, 
1993), Nauclea diderrichii (Leakey, 1990), Cinatum af-
ricanum (Shiembo et al., 1996) and I. gabonensis (Nya 
et al., 2007). Nordstrom et al. (1991) pointed out that 
auxin content was apparently not the factor limiting root 
formation as a 100-fold increase in the internal IAA level 
that occurred during the fi rst few days after application 

did not increase the rooting pattern in pea cuttings. They 
stated further that for root stimulation to occur obviously 
requires that the internal auxin level remains high during 
day 3 and 4. Thus the number of roots formed should 
therefore be regarded as a function of both concentration 
and time. This was confi rmed by Ludwig-Müller et al. 
(2005).

The pronounced effect of IBA concentration on root 
length, specifi cally with 200 ppm recording the highest 
value in terms of mean root length tended to suggest that 
increasing IBA concentration will result in increased root 
length produced. However, the mean length obtained in 
25 ppm being higher than 50 ppm and 100 ppm is there-
fore unusual.

The lack of treatment effect on leaf abscission is un-
usual. All the other treatments except 100 ppm record-
ed higher values than the control. No reason could be 
adduced for this seemingly lack of a clear trend in the 
values observed. The slightly higher percentage of leaf 
abscission in some of the treatments over the control ap-
pears incidental as leaf losses in all the treatments were 
recorded from the 5th week. This may be due to auxin 
induced leaf abscission as reported by Middleton et al. 
(1980), cited by Shiembo et al. (1996).

The lack of treatment effect and the seemingly lack of 
clear trend observed in cutting mortality, with 25 ppm 
and 100 ppm recording lower values than the control, 
with 200 ppm recording the highest value cannot be 
ascribed to auxin toxicity: deleterious effect of supra-
optimal IBA concentration as indicated by Middleton et 
al. (1980) and Haissig (1986), cited by Shiembo et al. 
(1996). No relationship was observed between cutting 
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Figure 6: Effect of IBA concentration on shoot formation of leafy stem cuttings of Irvingia wombolu
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The lack of pronounced effect of IBA concentration 
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1991), Albizia guachepele and Cordia alliodora (Mesen, 
1993), Nauclea diderrichii (Leakey, 1990), Cinatum af-
ricanum (Shiembo et al., 1996) and I. gabonensis (Nya 
et al., 2007). Nordstrom et al. (1991) pointed out that 
auxin content was apparently not the factor limiting root 
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that occurred during the fi rst few days after application 

did not increase the rooting pattern in pea cuttings. They 
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(2005).
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length produced. However, the mean length obtained in 
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fore unusual.

The lack of treatment effect on leaf abscission is un-
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ed higher values than the control. No reason could be 
adduced for this seemingly lack of a clear trend in the 
values observed. The slightly higher percentage of leaf 
abscission in some of the treatments over the control ap-
pears incidental as leaf losses in all the treatments were 
recorded from the 5th week. This may be due to auxin 
induced leaf abscission as reported by Middleton et al. 
(1980), cited by Shiembo et al. (1996).

The lack of treatment effect and the seemingly lack of 
clear trend observed in cutting mortality, with 25 ppm 
and 100 ppm recording lower values than the control, 
with 200 ppm recording the highest value cannot be 
ascribed to auxin toxicity: deleterious effect of supra-
optimal IBA concentration as indicated by Middleton et 
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(1996). No relationship was observed between cutting 

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

1 2 3 4 5 6 7

Weeks after setting

S
ho

ot
 fo

rm
at

io
n 0ppm

25ppm
50ppm
100ppm
200ppm

Figure 6: Effect of IBA concentration on shoot formation of leafy stem cuttings of Irvingia wombolu
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mortality and leaf abscission, although Shiembo et al. 
(1996), linked cutting death with leaf abscission.

The lack of treatment effect on shoot formation is not 
unusual. This may be due to the propagation unit be-
ing saturated with watar making the unit highly humid 
and thereby reducing transpiration. Aloni et al. (2005) 
reported the absence of lateral buds of plant grown under 
condition of almost no transpiration. Cytokinins have 
been implicated in the regulation, promotion and de-
velopment of shoot growth (Rowland and Ogden, 1992; 
Rahayu et al., 2005). This was supported by Fajimi et al. 
(2007) who observed shoot development in I. gabonen-
sis in-vitro only when excised embryo was transferred to 
a kinetin supplemented media. Aloni et al. (2004, 2005) 
confi rmed specifi cally that the root cap cells as the main 
site for cytokinin synthesis and is transported by tran-
spiration stream mainly to developing shoot organs with 
high transpiration rates.

CONCLUSION

The study has revealed a lack of pronounced effect of 
IBA concentration on rooting of leafy stem cuttings of 
the species. This implies that I. wombolu is endowed with 
endogenous auxins hence may not require the application 
of synthetic auxin to induce rooting of the leafy stem cut-
tings for mass clonal propagation and it should therefore 
not be referred to as a diffi cult-to-root species. This is 
an indication that farmers can vegetative propagate this 
species by stem cuttings with or without IBA treatment. 
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