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Abstract

Plukenetia conophora is a seasonal fruiting liana with recalcitrant seeds that are highly competed for
by man and rodents. This reduces seedling production from seeds, hence the need for alternative
methods of production such as vegetative propagation. One thousand, one hundred and twenty (1,120)
double node cuttings of P. conophora were set up in a factorial arrangement using a completely
randomized design with four rooting media, two propagator chambers, and two plant parts, with seven
replications. At the end of the 12th week, data collected on rooted cuttings (%), shoot length (cm),
number of leaves, number of roots, and root length (cm) were subjected to analysis of variance and
significant means were separated using Duncan multiple range test at 5% probability level. The
results showed that the basal part of cuttings in sterilized river sand, placed inside the mist propagator
produced the best result (87%,), while the least rooting capacity (20%) was obtained for terminal
cuttings rooted in unsterilized topsoil. The use of propagator and type of rooting media had significant
effects on the number of roots produced by P. conophora cuttings. Cuttings placed in the propagator
chamber had the highest number of leaves (7.31+3.11), while plant part had a significant effect on the
shoot length, with terminal cuttings producing the highest shoot length (3.92+5.96 cm). Plukenetia
conophora could be propagated vegetatively with due considerations to the parts of plant, media and
the rooting environment.
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Introduction

The propagation of most lianas is not given adequate
attention due to their climbing nature. This makes
establishing them in orchard very difficult and research
on their performance challenging (Amadi et al., 2014).
However, these neglected plants are essential life forms
that are underutilized in the rain forest ecosystem. One
of such important lianas is the African walnut
(Plukenetia conophora (Miill Arg) which provides
immense benefits to man, animal and industries
(Awodoyinetal.,2000).

Tropical plant species are mostly propagated through
seeds, which have some limitations (Bowes, 1999;
Adebisi et al., 2011). These include scarcity, storage
and variability problems, competition for the seeds that
have multiple uses and dormancy problems (Akinyele,
2010; Alaje et al., 2019). These limitations hamper the
production of large quantities of seedlings for plantation
establishment. There is, therefore, the need for alternative
means of propagation other than the use of seeds.
Vegetative propagation is a viable option for mass
production of quality planting materials (Tchoundjeu
etal.,2004).
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Many studies have reported the advantages of producing
plant vegetatively through stem cuttings. Anegbeh et
al. (2006) and Atangana et al. (2006) highlighted that
vegetative propagation of Allanblackia floribunda
would ensure the regeneration of the plant in the
absence of seeds. Koukou ez al. (2016) reported a high
success in rooting of Garcinia kola, a dormant seed
which takes longer years to reach maturity when
propagated through seeds. Plants produced through
stem cuttings produce plantlets that have the same
genetic materials as the parent tree (Tchoundjeu et al.,
2006; Leakey and Akinnifesi, 2008). These plants
mature early by by-passing the seedling phase which
leads to reduction in maturity and fruiting age. They
have high uniformity in yield and quality, and meet up
with the market demands (Tchoundjeu et al., 2002;
2004;2006; Leakey and Akinnifesi, 2008).

Stem cuttings are used in vegetative propagation
to achieve improvements in yield and traits of plants
(Leakey, 2005: Millerand Gross,2011).

Nevertheless, stem cuttings propagation is affected
by many factors among which are plant growth regulators,
age and part of the plant, growth media, size of the
cuttings, and the environment in which the plant is
propagated (Hartmann et al., 2002; Husen and Pal,
2006; Paparozzi, 2008; Yeboah et al., 2009;2011).

Adequate knowledge on the requirements for
vegetative propagation of liana species is important
for mass regeneration and conservation. It is necessary
to develop the right regimes for macro propagation of
P. conophora using stem cuttings in order to limit the
dependence on seeds. In particular, the seeds are
consumed by man and rodents with little left for
regeneration purposes. Furthermore, the seeds lose
viability with time and have a recalcitrant nature
(Amadi et al., 2014). Seed production is also seasonal
and does notusually tally with seedling production time.
Hence, the urgent need for the development of
alternative methods of propagation of this multipurpose
plant.

This research examined the vegetative propagation
of P. conophora through stem cuttings. It determined
the effects of the use of mist propagator, different plant
partsand rooting media onrooting of P. conophora.
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Materials and Methods

Experimental Site

This study was conducted at the Tree Breeding and
Physiology nursery of Forestry Research Institute of
Nigeria (FRIN) Headquarters, Jericho, Ibadan, Nigeria.

Source of Cuttings and Rooting Media

The stem cuttings were collected from mature climbers
at the arboretum of The Forestry Research Institute of
Nigeria Ibadan. Cuttings from two nodes (approximately
7 cm) were prepared from the terminal and basal regions
of shoots. The lengths of the cuttings were chosen
based on the number of leaves present and the nodal
arrangement of double nodes, with full internodes
underneath. A high humidity mist propagator was
constructed, following the method described by
Leakey et al. (1990). This was placed under a screen
house roofed with transparent plastic sheets with 20 %
light intensity. The topsoil was collected from the
FRIN arboretum, while river sand was sourced from
the flowing river at FRIN. Sterilization of the media
was done with the use of autoclave sterilizer for three
hours.

Experimental Procedure

The factorial experiment was laid in a completely
randomized design with seven replicates. There were
three factors; rooting media: topsoil, sterilized topsoil,
river sand and sterilized river sand; planting environment:
inside the humid propagator and under nursery shed,
without the use of propagator; Parts of plant used:
terminal (cuttings collected from the apical part) and
basal (cuttings collected from the base).

Atotal of 1,120 double node cuttings of P conophora
were collected from basal and terminal parts of the
plant. The temperature and relative humidity inside and
outside the propagator were monitored. The cuttings
were set in propagating sieves of diameter 10 cm with
each containing ten cuttings. The cuttings were treated
with fungicides, watered daily with a hand sprayer and
monitored for 12 weeks.

Data Collection and Analysis

The percentage rooted cuttings (%), shoot length (cm),
number of new leaves, number of roots, and root length
(cm) were assessed. Data collected were analyzed
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using Analysis of Variance (ANOVA) and descriptive
statistics. Data analysis was performed using SAS
(SAS 2000) and significantly different means were
separated using the Duncan Multiple Range Test
(DMRT)at 5% level of probability.

Results

The cuttings taken from the base, set in sterilized river
sand and placed inside the mist propagator produced
the highest rooting (87%), followed by the terminal
cuttings set in sterilized river sand and placed inside
the propagator (78%) (Table 1). The lowest rooting
(20%) was obtained from terminal cuttings set in
unsterilized topsoil and placed outside the propagator.
The planting environment, part of plant used and their
interaction had significant effects on number ofleaves
produced by the cuttings of P. conophora (Table 2).

The cuttings set inside the propagator chamber
had higher number of leaves (7.31+3.11) when
compared with those outside the propagator chamber
(6.55+1.25). The basal cuttings had a higher number
of leaves (7.48+1.12) than the terminal cuttings
(6.29£2.05). In the two-way interactions between
propagator and plant parts, the basal cuttings set inside
the propagator had higher number of leaves when
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compared with terminal cuttings set inside or outside
the propagator chamber. Hence, sterilized river sand
and basal cuttings produced higher number of leaves
when compared with other rooting media and terminal
cuttings. In the three-way interactions between the
propagator, plant parts and rooting media, basal cuttings
set in sterilized river sand and placed inside the
propagator had the highest number of leaves (9.14+0.21),
though they were not statistically different from others.

The use of propagator, type of rooting media and
their interactions significantly affected the number of
roots produced by P. conophora cuttings. Similarly, the
three-way interaction between propagator, plant parts
and rooting media had significant effect on the number
of roots produced. Cuttings inside the propagator had
higher number of roots (1.91+0.63) than those outside
the propagator. Cuttings from the terminal points setin
sterilized river sand produced the highest number of
roots (2.93+0.43). Basal cuttings set in the propagator
had the highest number of roots (2.24+0.22), closely
followed by basal cuttings set outside the propagator.

In the three-way treatment combinations, terminal
cuttings set in sterilized river sand placed outside the
propagator had the highest number of roots (3.00=0.31),
followed by terminal cuttings in unsterilized river sand
placed outside the propagator.

Table 1: Effect of propagator, plant parts and rooting media on the rooting ability of Plukenetia conophora

cuttings
Propagator Plant part Rooting media Percentage rooted (%)
Inside propagator Terminal Sterilized topsoil 62
Inside propagator Terminal Unsterilized topsoil 38
Inside propagator Terminal Sterilized river sand 78
Inside propagator Terminal Unsterilized river sand 42
Inside propagator Basal Sterilized topsoil 65
Inside propagator Basal Unsterilized topsoil 33
Inside propagator Basal Sterilized river sand 87
Inside propagator Basal Unsterilized river sand 34
Outside propagator Terminal Sterilized topsoil 50
Outside propagator Terminal Unsterilized topsoil 20
Outside propagator Terminal Sterilized river sand 58
Outside propagator Terminal Unsterilized river sand 22
Outside propagator Basal Sterilized topsoil 55
Outside propagator Basal Unsterilized topsoil 30
Outside propagator Basal Sterilized river sand 60
Outside propagator Basal Unsterilized river sand 34
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Table 2: Effect of propagator, plant parts and rooting media on number of leaves, number of roots, root
length and shoot length of rooted Plukenetia conophora cuttings

Treatment Effects Number of Number of Root length Shoot length
leaves roots (cm) (cm)
Propagator
Outside 6.55+1.25b 1.91+0.63a 3.45+1.12b 8.4243.14b
Inside 7.31+3.11a 1.88+0.12b 10.19+£3.10a  10.19+4.66a
Plant parts
Terminal 6.29+2.05b 1.86+0.37a 8.5240.38b 3.924+5.96a
Basal 7.48+1.12a 1.93+0.37a 9.77+0.53a 3.26+1.56b
Rooting media
Sterilized topsoil 6.69+1.57a 1.714£0.29ab 2.97+0.47¢ 8.48+2.47 a
Unsterilized topsoil 6.70+1.57a 1.79+0.29ab 2.26+0.42d 8.94+2.05a
Sterilized river
sand 7.88+3.57a 2.57+0.68a 4.25+0.54a 11.23+1.31a
Unsterilized river sand 5.86+1.22a 1.430+0.26b 3.98+0.43b 7.36+2.22a
Propagator Rooting media
Inside Sterilized topsoil 6.46 +1.04a 1.79+0.02a 3.2840.36 b 8.63+£2.03 a
Unsterilized topsoil 5.84+1.16a 1.93+0.43a 3.64+0.34b 6.94+0.21 a
Sterilized river sand 8.04+1.20a 3.00+0.20a 4.61£0.54 a 10.73+£2.03 a
Unsterilized river sand 5.86+0.63a 1.430.20a 2.26+0,56 ¢ 7.36+£0.86a
Outside Sterilized topsoil 6.93+0.86a 1.64+0.20a 3.89+0.14¢ 8.32+2.22a
Unsterilized topsoil 7.56+1.31a 1.64+0.20a 2.34+0.43¢c 10.94+1.53a
Sterilized river sand 7.57+1.49a 2.36+0.34a 4.31£0.46 a 12.43+a
Unsterilized river sand 5.96+1.23a 1.98+0.08a 4.21+1.26a 8.29+2.0a
Plant parts Rooting media
Terminal Sterilized topsoil 6.30+1.58a 1.00+0.34b 3.23+0.38b 8.24+1.98a
Unsterilized topsoil 5.57+1.04a 1.79+0.55ab 3.05b 6.26+2.09a
Sterilized river sand 7.25+1.16a 2.93+0.43a 5.24+0.56a 11.62+1.95a
Unsterilized river sand 5.80+1.2a 1.2940.42b 1.63+0.55¢ 7.44+2.03a
Basal Sterilized topsoil 7.09+1.35a 1.79+0.55ab 2.80+0.26¢ 9.51+1.76a
Unsterilized topsoil 7.83£1.16a 1.86+0.43ab 3.64+0.56b 9.87£1.95a
Sterilized river sand 9.14+0.63a 2.14+0.20a 4.32+0.38ab 12.01+0.53a
Unsterilized river sand 5.91+0.97a 1.86+0.71ab 2.88+0.21c 6.48+2.19a
Propagator Plant parts Rooting media
Inside Terminal Sterilized topsoil 4.74+1.04a 1.00+0.00b 5.63 £2.09a 3.57+0.207b
Unsterilized topsoil 3.06+0.53a 1.43+0.02b 3.06+0.53a 4.07+0.38b
Sterilized river sand 8.93+0.97a 2.86+0.71ab 11.5942.19a  5.66+0.21 a
Unsterilized river sand 5.80+1.31a 1.00+0.00b 8.24+1.53a 1.63+0.43d
Basal Sterilized topsoil 8.19+0.16a 2.57+0.43ab 11.63+1.95a  3.75b
Unsterilized topsoil 8.08+1.20a 2.43+0.43ab 10.82+2.03a  3.2140.55bc

Cont’d
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Sterilized river sand

Unsterilized river sand

Outside Terminal Sterilized topsoil
Unsterilized topsoil
Sterilized river sand
Unsterilized river sand
Basal Sterilized topsoil

Unsterilized topsoil
Sterilized river sand

Unsterilized river sand

9.14+0.21a 1.86+0.34ab 9.87+2.22a 2.80+0.14¢
5.91+1.58a 1.86+0.34ab 6.48+1.98a 2.88+0.38¢c
7.86+1.49a 1.57+0.2b 9.24+2.59a 2.89+0.46¢
7.55+1.35a 2.14+0.55ab 9.45+1.79a 4.57 £0.26a
7.57+2.49a 3.00+0.31a 12.43+3.57a  2.34+0.09¢
5.88+0.00a 2.98+0.01a 10.99+0.71a 1.44+0.21d
6.00a 1.71b 7.40a 4.89a
7.57a 1.14b 12.43a 4.06ab
9.12a 2.33ab 9.97a 2.75¢
7.27a 2.64ab 7.22a 2.99bc

The use of the mist propagator had a significant effect
on the root length of P. conophora cuttings. The
cuttings inside the propagator had higher root length
(10.1943.1 cm) when compared with those outside the
propagator (Table 2). The part of plant used and rooting
media influenced rooting with root length of terminal
cuttings being higher (3.9245.96 cm). Sterilized river
sand had the highest root length (4.25+0.54 cm)
followed by unsterilized river sand (3.98+0.43 cm),
while the least was observed in unsterilized top soil.
Hence, interactions among the propagator, rooting
media, and plant parts significantly affected root length.

Similarly, the use of propagator significantly affected
shoot length, with cuttings set inside the propagator
producing the longest shoot (10.19+4.66 cm) (Table
2). The plant part used also had a significant effect on
shoot length with basal cuttings having the highest
shoot length (9.77+0.53 cm) when compared with the
terminal cuttings (8.52:0.38 cm). The two-way interaction
between propagator and plant parts produced a significant
effect as basal cuttings set inside the propagator had
thelongestroot (10.37+2.63 cm).

Discussion

Vegetative propagation is a technique used to capture
and transfer the genetic potential present in the mother
tree for certain traits to their offspring (Tchoundjeu et.
al., 2006; Leakey and Akinnifesi, 2008). Hettasch et
al. (2009) stated that even with low narrow-sense
heritability, genetic gains can still be doubled by using
vegetative propagation. Vegetative propagation also
contributes to the acceleration of successful tree
improvement programmes. It is a viable option in the
conservation and multiplication of plant species
(Tchoundjeu, et al.,2001,2002,2004; Akinyele 2010;

Yakubu et. al., 2014, 2020). In this study, Plukenetia
conophora, a seasonal fruiting liana with recalcitrant
seeds that are in high demand, could be vegetatively
propagated using stem cuttings. Basal stem cuttings in
sterilized river sand placed under a propagator had the
highest rooting (87%). Plant parts, rooting environment
and growth media affected rooting success of stem
cuttings of P. conophora.

The rooting environment and microclimatic factors
such as humidity, temperature and water were essential
conditions for rooting success under the propagator.
The propagator helps to maintain and regulate the
osmotic pressure in the cells and promote formation of
root initials in the stem cuttings (Hartmann ez al., 2002).
The high relative humidity in the propagator, ensures
the cuttings are not subjected to water deficit due to
transpiration. (Nketiah e al., 1998; Leakey, 2004).

Temperature affects root initiation and elongation
resulting in large numbers of cells dividing, differentiating,
and elongating (James and Brain, 2007). Temperature
isalso importantin various enzymatic reactions such as
respiration and the dark reactions of photosynthesis
which increase with rising temperatures. Temperature
adversely affects respiration and photosynthesis in
carbohydrate utilization and translocation as roots
grow and develop (Hartman et al., 2002). The adverse
effects are however, modulated under the propagator
chamber thus increasing the number of leaves and roots
aswell asroot and shoot length.

Basal cuttings were more amenable to vegetative
propagation, producing higher number of leaves and
roots, than cuttings from the terminal parts of the plant.
This could be due to higher concentration of carbohydrate
content at the base (Leakey, 2014). Carbohydrate in the
form of food reserves plays an important role in the
growth of stem cuttings. Hoad and Leakey (1996)
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observed that carbohydrate reserve was an important
criterion for rooting of stem cuttings of Eucalyptus
grandis. Similarly, Amri et al. (2010) and Swarts et al.
(2018) observed that basal cuttings of Dalbergia
melanoxylon and Lobostemon fruticosus achieved
optimum rooting success due to food reserves.

However, this may not be true for all plant species.
For example, according to Olaniyi et al. (2021),
cutting position did not influence rooting, while stem
cuttings obtained from the apical position had the
greatest tendency to improve rooting capacity in
Picralima nitida. Tchoundjeu and Leakey (2001) and
Tate (2018) also reported higher rooting successes for
apical cuttings compared to basal cuttings in Lovoa
trichilioides and Santalum austrocaledonicum,
respectively. This could be due to aging and maturation
of'tissues, reducing rooting success in physiologically
oldershoots (Wendling et al.,2014).

The rooting success of cuttings is affected by the
growth media (Swarts e al., 2018). Ercis et al. (2002)
and Swarts et al. (2018) opined that using the right
rooting medium was a key factor to achieving success
in rooting of cuttings. In this study, the rooting media
affected the number of roots and root length. This is in
line with the work of Yeboah et al. (2009) who reported
that growth media affected the number ofroots obtained
in stem cuttings of Shea nut tree (Vitellarria paradoxa).

The results of this study indicate that soil type and
sterilization influenced root development. When soils
are sterilized, pathogens and microbes that could
hinder root development are eliminated. River sand
has large pores that allow for easy movement of air and
water. This will aid the proliferation of fine roots with
little orno obstruction.

Conclusion

The use of propagator chamber, basal stem cuttings,
and sterilized river sand enhanced rooting success of
P, conophora. The vegetative propagation of the species
would reduce problems associated with non-availability
of seeds during the off-season periods. This would
alsoreduce competition for seeds among users.

Acknowledgements

The authors express their gratitude to the Director
General and Management of Forestry Research Institute
of Nigeria for providing the facilities used in this
research.

RENEWABLE — Journal of the Faculty of Renewable Natural Resources (Volume 4, December, 2024)

References

Adebisi, M. A., Adekunle, M. F. and Odebiyi, O. A.
(2011). Effect of fruit maturity and pre-sowing
water treatment on germinative performance of
Gmelina arborea. Journal of Tropical Forest Science
23(4):371-378.

Akinyele, A. O. (2010). Effects of growth hormones,
rooting media and leaf size on juvenile stem cuttings
of Buchholzia coriacea Engler. Annals of Forest
Research53(2):127-133.

Alaje, V.1.,Nola, M. O., Adeniyi, K. K. and Fadulu, O.
0. (2019). Fruits softening in Dacryoides edulis
(G. Don) H. J. Lam and their implications on
germination and morphological traits. Journal of
Forestry Research and Management 16(3): 34-40.

Amadi, J. O. (2014). Silvicultural requirements for
conservation of Plukenetia conophora (Mull Arg)
in Southwestern Nigeria. A PhD thesis in the
Department of Forest Resources Management,
University of Ibadan, Ibadan, Nigeriapp. 1.

Amri, E., Lyaruu, H. V. M., Nyomora, A. S. and
Kanyeka, Z. L. (2010). Vegetative propagation of
African Blackwood (Dalbergia melanoxylon
Guill. and Perr.): effects of age of donor plant, IBA
treatment and cutting position on rooting ability of
stem cuttings. New Forest39:183-194.

Anegbeh, P.O., Tchoundjeu, Z., Simons, A. J. and Roy-
Macauley, H. (2006). Domestication of Allanblackia
Sfloribunda: vegetative propagation by leafy stem
cuttings in the Niger Delta region of Nigeria. Acta
Agronomica Nigeriana7: 11-16.

Atangana,A. R., TchoundjeuZ., Asaah, E. K., Simmons,
A. J. and Khasa D. P. (2006). Domestication of
Allanblackia floribunda: Amenability to vegetative
propagation. Forest Ecology and Management
237:246-251.

Awodoyin, R. O., Egunjobi, J. K. and Ladipo, D. O.
(2000). Biology germination and prospect for the
domestication of conophornut (Plukenetia conophora)
Mull Arg. Syn Tetracarpidium conophorum. Journal
of Tropical Forest Resources 16 (1):31-38.

Bowes, B. G. (1999). A colour atlas of plant propagation
and conservation. Manson Publishing Ltd, London.
Pg.4.

Ercis, S. L., Omer, A., Ahmet, E. I, and Ustiin, S. A.
(2002). The effects of IBA, rooting media and
cuttings collection time on rooting of Kiwi fruit.
Gartenbauwissenschaft67(1).



Alaje, V. L, et al.

Hartmann, H. T., Kester, D. E., Davies, F. T. and
Geneve, R. L. (2002). Plant propagation: Principles
and practices. Seventh edition, Prentice Hall,
Upper Saddle, River, New Jersey, USA.

Hettasch, M. H., Eatwell, K. A., Fossey, A., Pierce, B.
T., Snedden, G. L., Steyn, D. J., Venter, H. M.,
Verryn, S. D. (2009). Tree breeding course manual.
Natural resources and the environment CSIR,
Pretoria, South Africa. Pp 320.

Hoad, S. P.,and Leakey, R.R. B. (1996). Effects of pre-
severance light quality on the vegetative propagation
of Eucalyptus grandis W. Hill ex Maiden. Trees
10:317-324.

Husen, A. and Pal, M. (2006). Variation in shoot
anatomy and rooting behaviour of stem cutting in
relation to age of donor plants in teak (Zectona
grandis Linn. f.). New Forest31(1): 57-73.

James, S., Owen Jr. and Brian, K. M. (2007).
Environmental effects on stem-cutting
propagation: A brief review. Combined Proceedings
International Plant Propagators' Society, 57: 58-
64.

Kouakou, K. L., Dao, J. P., Kouassi, K. 1., Beugré, M.
M., Kon¢, M., Baudoin, J. P., Zoro Bi, . A. (2016).
Propagation of Garcinia kola (Heckel) by stem
androot cuttings. Silva Fennica 50: 4.

Leakey, R. R. B., Mesen, J. F. T., Tchoundjeu, Z.,
Longman, K. A., Dick, J. McP., Newton, A., Matin,
A., Grace Munro, R. C. I. and Muthoka, P. N.
(1990). Low-technology techniques for the vegetative
propagation of tropical trees. Commonwealth
Forestry Review 69 (3):247-257.

Leakey, R. R. B. (2004). Physiology of vegetative
reproduction. In: Burley, J., Evans, E., Younquist,
J.A. (Eds.), Encyclopedia of Forest Sciences.
Academic Press, London, UK. 1655-1668.

Leakey, R. R. B. (2005). Domestication potential of
Marula (Sclerocarya birrea subsp caffra) in South
Africa and Namibia: 3. Multi-trait selection.
Agroforestry Systems 64:51-59.

Leakey, R. R. B. and Akinnifesi, F. K. (2008). Towards
a domestication strategy for indigenous fruit trees
in the tropics. In: Akinnifesi, F. K., Leakey, R. R.
B., Ajayi, O. C., Sileshi, G., Tchoundjeu Z.,
Matakala, P. and Kwesiga, F. R., (eds.) Indigenous
fruit trees in the tropic: domestication, utilization
and commercialization. CAB International,
Wallingford, Oxfordshire, UK, pp. 28-49.

] 63

Leakey, R. R. B. (2014). Plant cloning: Macropropagation.
In: Neal Van Alfen, editor-in-chief. Encyclopedia
of Agriculture and Food Systems, Vol. 4, San Diego:
Elsevier. pp. 349-359.

Miller, A. J. and Gross, B. L. (2011). From forest to
field: perennial fruit crop domestication. American
Journal of Botany. 98(9): 1389-1414.

Nketiah, T., Newton, A. C., and Leakey, R. R. B. (1998).
Vegetative propagation of Triplochiton scleroxylon
K. Schum in Ghana. Forest Ecology and Management
105:99-105.

Olaniyi, A. A., Yakubu, F. B., Nola M. O., Alaje V. 1.,
Odewale, M. A., Fadulu O. O., and Adeniyi, K. K.
(2021). Vegetative propagation of Picralima nitida
(Stapf.) by leafy stem cuttings: Influence of cutting
length, hormone concentration and cutting positions
on rooting response of cuttings Tanzania Journal
of Forestry and Nature Conservation 90(3): 84-92.

Paparozzi, E. (2008). Anatomical and physiological
changes that occur during rooting of cuttings. In:
Plant Propagation Concepts and Laboratory Exercises.
Edited by Beyl, C. A. and Trigiano, R. N., Boca
Raton, New York: 189-194.

Swarts, A., Matsiliza-Mlathi, B. and Kleynhan, S.
(2018). Rooting and survival of Lobostemon

fruticosus (L) H. Buek stem cuttings as affected by
season, media and cutting position. South African
Journal of Botany 119: 80-85.

Tate, H. T. and Page, T. (2018). Cutting propagation of
Santalum austrocaledonicum: the effect of genotype,
cutting source, cutting size, propagation medium,
IBAandirradiance. New Forest49 (4): 551-570.

Tchoundjeu, Z. and Leakey, R.R. B. (2001). Vegetative
propagation of Lovoa trichilioides: effects of
provenance, substrate, auxins and leaf area. Journal
of Tropical Forest Science 13 (1):116-129.

Tchoundjeu, Z., Kengue, J. and Leakey, R. R. B.
(2002). Domestication of Dacryodes edulis: State-
of-the-art. Forest Trees and Livelihoods 12: 3-13

Tchoundjeu, Z., Ngo Mpeck, M. L., Asaah, E., and
Amougou,A. (2004). Therole of vegetative propagation
in the domestication of Pausinystalia johimbe (K.
Schum), a highly threatened medicinal species of
west and central Africa. Forest Ecology and
Management 188:175-183.

Tchoundjeu, Z. E., Asaah, P. O., Anegbe, A., Degrand,
P., Mbile, C., Facheux, A., Tsobeng, A. R., Atangana,
A. R. and Ngo-Mpeck, M. L. (2006). Putting
participatory domestication into practice in West



64 ]

and Central Africa. Forests, Trees and Livelihoods
16:53-70.

Wendling, I., Trueman, S. J. and Xavier, A. (2014).
Maturation and related aspects in clonal forestry-
Part I: concepts, regulation and consequences of
phase change. New Forest45:449-471.

Yakubu, F. B., Adejoh, O. P., Ogunade, J. O. and
Igboanugo, A. B. 1. (2014). Vegetative propagation
of Garcinia kola Heckel. World Journal of
Agricultural Science 10: 85-90.

Yakubu, F. B., Alaje, V. 1. and Nola, M. O. (2020).
Rooting capacity of Ritchea longipedicellata Gilg
(Capparidaceae) cuttings as influenced by rooting

Renewable

RENEWABLE - Journal of the Faculty of Renewable Natural Resources (Volume 4, December, 2024)

media. Proceedings of 41th Annual Conference of
Forestry Association of Nigeria. Pp. 111-151.

Yeboah, J., Lowor, S. T. and Amoah, F. M. (2009). The
rooting performance of Shea (Vitellaria paradoxa
C. F. Gaertn) cuttings leached in water and
application of rooting different media. Journal of
Plant Sciences4(1):10-14.

Yeboah, J., Lowor, S. T., Amoah, F. M. and Owusu-
Ansah, F. (2011). Propagating structures and
factors that affect the rooting performance of shea
(Vitellaria paradoxa C. F. Gaertn) stem cuttings.
Agriculture and Biology Journal of North America
2(2):258-269.

Volume 4, December, 2024

Alaje, V. I, Amadi, J. O., Oyedeji, O. F., Alaje, M. A., Geply, O. A. and Akhideno, L. O
Journal of the Faculty of Renewable Natural Resources,
University of Ibadan, Ibadan, Nigeria

https://journals.ui.edu.ng/index.php/ren/index
ISSN: 2971-5776 (Prints); 2971-5784 (Online)

pp. 57-64



