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Figure 1. Number of leaves per seedling of the five species in the nursery 

Table 2. Number of days to root and rooting percentage of the species propagated in the nursery
 

Plant species Days to Rooting Rooting Percentage(%)
Acalypha wilkesiana 21 73.5

Buxus sempervirens sempervirens 28 69.0
Duranta repens repens 21 80.5

Ficus retusa retusa 28 42.9
Hamelia patens patens 21 66.4

LSD(0.05) 
(p≤ 0.05)

1.08 10.1

 Observation of difference in time to rooting of stem 
cutting of Acalypha wilkesiana, Duranta repens, Hamelia 
patens, and Buxus sempervirens agreed with the report of 
Qadri et al. (2018)  that  there  rooting behavior could vary 
among different plant species. Some plants start rooting 
easily while some hardly rooted through cuttings even when 
treated with hormones. In addition, reports from Jaenicke 
(1999) stated that as soon as a good quality seedling 
is established, roots begin growing rapidly. Rooting 
percentage at 28 days after planting in the nursery differed 
significantly (p≤ 0.05) among the species propagated 
(Table 2).  Duranta repens having, the highest rooting 
percentage (80.5%) followed by Acalypha wilkesiana 
(73.5%), Buxus sempervirens (69%) and Hamelia patens 
(66.4%). According to Jaenicke (1999), root development is 
important for good inoculation with symbionts, for efficient 
nutrient uptake and for out planting success. The number of 

fine roots with growing points largely determines the ability 
of the seedling to recover and start growing after planting 
out in the landscape. Also Julia et al. (2013); Hartmann 
et al. (2002); Smalley and Dirr (1987) reported that two-
node cuttings may root better than single-node cuttings 
because they have greater reserves of carbohydrates and 
endogenous root morphogens and auxin. Ficus retusa had 
the least rooting percentage (42.9%) (Table 2) supporting 
the report by Ibrahim (2007) that the percentages of rooting 
of Ficus retusa cuttings tended to be very low. 

The species propagated were significantly different (p≤ 
0.05) with respect to the number of leaves per plant across 
sampling times.  Duranta repens producing significantly 
highest number (105) of leaves, followed closely by Buxus 
sempervirens (82) and Hamelia patens (18). Acalypha 
wilkesiana (13) and Ficus retusa (8) produced the least 
number of leaves (Figure1).
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This observation of highest number of leaves in Duranta 
repens is probably attributed to early rooting which aids 
nutrient and water absorption into highly growing with 
more leave production. This aligned with report of Janick 
(1986) that an important component of the capacity for 
a stem to root is the nutritional status of the plant. The 
vigorous rooting enabled the cuttings to absorb more 
nutrients and produce more leaves, (Reuveni and Raviv, 
1981; Karaguzel, 1997; Okunola 2013).

Hamelia patens was significantly (p≤ 0.05) taller 
than the other species  from 35 to 63 days after planting 

However, statistically species were similar in their 
height in the order of  Buxus sempervirens > Acalypha 
wilkesiana> Ficus retusa > Duranta repens. There were 
however no significant difference (p≤ 0.05) in seedling 
height of Buxus sempervirens and Acalypha wilkesiana 
at 42 to 49days after planting (Figure 2). According to 
Bayley and Kietzka (1997); 

Jacob et al 2005; Anthony and Douglass (2005), a 
good quality seedling is one that is of appreciable height 
and possesses the largest stem girth with adequate leaves 
number. 

Figure 2. Seedling height (cm) of species propagated in the Nursery 

There were significant differences in the stem girth of 
species propagated across sampling period with the widest 
girth observed from the seedlings of Acalypha wilkesiana  
followed by Ficus retusa, Hamelia, Buxus sempervirens 

and Duranta repens, respectively (Figure 3). Widest girth 
observed from seedlings of Acalypha wilkesiana could be 
linked to it earliness to initiation and development of root 
to support growth of shoot.

 Figure 3. Stem girth (cm) of seedlings of species propagated in the nursery
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Conclusion

The plant species considered in this study except no 
Ficus retusa can be easily propagated in the nursery as seen 
in their early root formation and relatively high rooting  
percentage and seedling vigor, thus indicating potential 
suitability for use as a hedge plant. Duranta repens and 
Buxus sempervirens are recommended as hedge plant 
choices for landscaping based on their ease of propagation 
and establishment in the nursery. 

Author Contribution

T.I.O.0000-0001-5336-7664: carried out the research as part of the 
fulfillment of the requirements for the Degree of Master of 
Agriculture. G.J.B. 0000-01128 7030: was the major supervisor for 
research. O.M.O. 0000-0001-9463-9451, J.N.O.: Co-supervisor for the 
research. C.O.O.0000-0002-8415-321X: analyzed the data collected for the 
research and edit the manuscript.

References

ANTHONY S.D.;   DOUGLASS F. J. Quantifying root 
system quality of nursery seedlings and relationship to out 
planting performance. New Forests, v.30. p.295-311. 2005. 
DOI 10.1007/s11056-005-7480-y.

 
ANU RAJAN, S.; RADHAKRISHNA, D. Effect of 
entophytic bacteria on the rooting and establishment of 
cuttings of hibiscus (Rosa sinensis). Journal of Agriculture 
and Veterinary Science, v.3, n.2, p.17-21, 2013

ARMSTRONG, D. A survey of community gardens in 
upstate New York: Implications for health promotion and 
community development. Health and Place, v.6, p.319-
327, 2000.

AWAN, A.A.; ULLAH, E.; ABBAS, S.J.; KHAN, 
O.; MASROOR, S. Growth response of various olive 
cultivars to different cutting lengths. Pakistan Journal of 
Agriculture Science, v.49,p.283-287, 2012

BAYLEY A.D.; KIETZKA J.W. Stock quality and fi eld 
performance of Pinus patula seedlings produced under two 
nursery growing regimes during seven different nursery 
production periods. New Forest, v.13, p.341-356, 1997.

BRUN, C.; DINIUS, P. Selecting plants for screen and 
hedges EM089E. Pullman: Washington: Washington State 
University Extension, p.1-18, 2015.
 
CARTABIANO, J.A.; LUBE, J.D. Propagation of 
four underused native species from softwood cuttings. 
Hortscience, v.48, n.8, p.1018-1020, 2013. 

DAY, J.S.; LOVEYS, B.R. Propagation from cuttings of two 
woody ornamental Australian shrubs Boronia megastigma 
and Hypocalymna angustifolium Endl. (white myrtle). 
Australian Journal of Experimental Agriculture, v.38, 
p.201-206, 1998.

DAVID, K.; WILLIAMS, K.; ARMSTRONG, L. 
Preference for and performance of some australian native 
plants grown as hedges. Urban Forestry and Urban 
Greening, v.7, p.93-106, 2008. 

FARE, D.; CLATTERBUCK, W. Evergreen trees for 
screens and hedges in the landscape: trees for Tennessee 
landscapes sp 517. Tennessee: Agricultural Extension 
Service, University of Tennessee, p.1-4, 1998.

FINNERTY, T. Landscaping. In: Idaho Master Gardner 
Program Handbook. Idaho: University of Idaho 
Extension, p.1-8, 1994.

GROSSNICKLE S.C. The importance of root growth in 
overcoming planting stress. New Forest in press. 2005.

HARTMANN, H.T.; KESTER, D.E.; DAVIES JR., F.T.; 
GENEVE, R.L. Plant propagation: Principles and 
practices, 7ed. Pearson Education Ltd.:Upper Saddle River, 
NJ. 2002.

HESSAYON, D.G. Tree and shrub expert. Herts(England): 
Transworld publishers, 2008. pp.128.

HILDRETH, A.C. Ornamental hedges for the central 
great plains. Washington DC: Farmers’ bulletin No. 2019, 
U.S. Department of Agriculture, 1958.

IBRAHIM, N.Y. Propagation of Ficus retusa nitida L. 
by cuttings technique. Sudan: Department of Horticuture, 
Faculty of Agriculture, University of Khartoum –Khartoum, 
p.1-71, 2007.

JACOBS D.F., SALIFU K.F. AND SEIFERT J.R. Relative 
contribution of initial root and shoot morphology in 
predicting field performance of hardwood seedlings. New 
Forests in press. 2005

JAENICKE, H. Good tree nursery practices: practical 
guidelines for research nurseries. World Agroforestry 
Centre. 1999.

LJUNG, K. Auxin metabolism and homeostasis during 
plant development. Development, v.140, p.943-950, 2013.
MATHEWS F.; MACDONALD D.; MORGAN D.; OWEN 
R.; PALMER R.; STALEY J.; THOMSON H. Hedgerows 
and hedgerow trees. The Woodland Trust: 2014. p.1-16.



Tinuke Irene Odusanya et. al 389

	 V. 25, No. 4, 2019 p. 383-389

MANICA, I. Propagation. In: MANICA, I.; ICUMA, I.M.; 
JUNQUEIRA, N.T.V.; SALVADOR, J.O.; MOREIRA, A.; 
MALAVOLTA, E. (eds.). Tropical Fruit-6: Guava. Porto 
Alegre: Five Continents, 2000. p.85-111, 
MISITIS, M. Ornamental plants commonly used as 
hedges in South Florida. Florida: IFAS Extension, 
University of Florida: p.1-11.

MITRA, S. A handbook on landscape. India: s.n.

OKUNLOLA, I.  The effects of cutting types and length on 
rooting of Duranta repens in the nursery. Global Journal 
of Human Social Science Geography, Geo-Sciences, 
Environmental & Disaster Management, v.13, n.3, p.1-4, 
2013.

QADRI, R.; AZAM, M.; KHAN, S.B.; KHAN, I.; UL 
HAQ, I.; YANG, Y.; MUZAMMIL J., M.; GHANI, M. A.; 
MOAZZAM, M. Growth performance of guava cutting 
under different growing media and plant cutting taking 
height. Bulgarian Journal of Agricultural Science, v.24, 
n.2, p.236-243, 2018

SMALLEY, T.J.; DIRR, M.A. Effect of cutting size on 
rooting and subsequent growth of Acer rubrum ‘Red 
Sunset’ cuttings. Journal of Environmental Horticulture, 
v.5, p.122-124, 1987,

STOECKLEIN, M.C. The Complete Plant Selection 
Guide for Landscape Design. West Lafayette, Indiana: 
Purdue University Press. 2001.

White, J.; Curtis, W.S. Landscape Design and 
Horticulture, Adapted from the Texas Master Gardener 
Manual. (The Diagnostic Process). p.1-40, 2010.


