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Abstract

An experiment was conducted at the Horticultural Nursery, Federal University of Agriculture,
Abeokuta, Nigeria in 2009 and 2010 to evaluate seedling emergence and growth response of
Polyalthia longifolia var. pendula Sonn to sowing medium and depth. Treatments consisted of
three growing media (topsoil, sawdust and rice husk) and four sowing depths (2, 4, 6 and 8 cm)
laid out in 3 x 4 factorial arrangement fitted into a Completely Randomised Design (CRD) with
four replications. Data collected on percentage seedling emergence, seedling vigour, height,
number of leaves per plant, root and shoot dry weight/plant were analysed using analysis of
variance (ANOVA) and means were separated with LSD at p < 0.05. Seeds sown on topsoil and
rice husk had the highest seedling emergence and vigour in 2009 and 2010 years, respectively.
Highest number of seedlings emergence and vigour was observed in seeds planted at 2 cm depth.
Seedlings from seeds sown at 2 cm depth were tallest with more leaves and greatest dry matter
accumulation. Seeds sown at 2 cm depth in topsoil or rice husk performed better compared to
those sown in sawdust. Therefore, rice husk is a better substitute for topsoil and 2 cm sowing
depth was best for optimum seedling emergence and growth of P longifolia in the nursery.

Keywords: Polyalthia longifolia, urban greening, seed germination percentage, seedling vigour

Introduction food, pharmaceutical and  cosmetic
Polyalthia longifolia var. pendula industries (Oyedeji et al., 2011). The leaves
commonly called Ashoka or Masquerade or are good for ornamental decoration and the
Police tree is a tropical tree belonging to the plant can be cut in to form various shapes
family Anonnaceae. It is believed to have and maintained in required sizes as main
originated from India and Sri Lanka, but attraction in gardens. In addition, P.
now widely cultivated in many countries of longifolia var. pendula is widely used as
the world for environmental gratification, street tree and as firewood by local people.
alleviating noise pollution (Singh et al., Seed germination and seedling
1991), phytochemical and ethnobotanical emergence are affected by several factors
purposes (Ogunbinu et al., 2007). Bark and such as soil temperature (Vozzo, 1983);
leaf extracts as well as oil from the seeds of sowing depth (Minore, 1985) and growth
P. longifolia var.pendula are useful in the media (Mariappan et al., 2014). Sowing
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depth for plants varies depending on species
and seed size (Broschat and Donselman.
1986); type of seed and environmental
conditions (Agboola, 1996; McWilliam et
al., 1998). Growing media mixtures are
preferred to single materials for germination
due to the presence of better physical and
chemical characteristics that enhanced
germination percentage compared to single
materials. Also, when growth medium made
up of appropriate mixture is used, the seeds
can be sown deeper without negative effect
on seedling (Minore, 1985).

New interest at all tiers of
governments and among Nigerians to
embrace urban greening perhaps to mitigate
the consequences of global warming
phenomenon, creates challenges for the
nursery men to meet demand for ornamental
plants. Recently several billions of naira was
spent by Federal and State governments on
various city greening and beautification
projects. P longifolia var. pendula, which
bears fruits once in a year, is one of the
ornamental trees widely used to adorn
Nigerian cities, thus the need to adopt
propagation practices that would ensure
sustainable availability of the seedlings.
Sowing depth and growth media are
important factors in seed germination and
seedling emergence of ornamental crops.
These can have inhibitory effect on growth
and vigour of P longifolia var. pendula
seedlings. Hence, adoption of appropriate
sowing medium and depth could improve
commercial production of masquerade tree
seedlings for field establishment and for
implementation of domestication
programmes. There have been limited
reports on effect of growing medium and
sowing depth on seed germination and
seedling emergence of P. longifolia. Thus
this study examined the influence of
growing medium and sowing depth, on
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masquerade tree.

seedling growth of

Materials and Methods

The experiment was conducted in
2009 and 2010 at the Horticulture
Nursery,Department of Horticulture, Federal
University of Agriculture, Abeokuta (7° 15°
N, 3° 25°E), Ogun State, Nigeria. Abeokuta
is characteristically transitional rain forest
ecology with a bimodal rainfall pattern,
maximum temperature (34.7°C) and relative
humidity of 82%. Weather records were
collected on monthly rainfall, relative
humidity, mean maximum and minimum
temperature in 2009 and 2010 (Table 2).

In each trial, 2000 fresh ripen fruits
with purple or black colour were collected
from matured trees at the National Centre
for Genetic Resources and Biotechnology
(NACGRAB), Ibadan, Nigeria and pooled
together. One thousand two hundred (1200)
seeds were randomly selected and planted in
June 2009 and 2010 for the first and second
trials, respectively. The experiment was laid
out in 3 x 4 factorial arrangement fitted into
a Completely Randomised Design (CRD)
with four replications. The factors were
growing medium (topsoil, sawdust and rice
husk) and depth of sowing (2, 4, 6 and 8 cm)
giving a total of twelve treatment
combinations. There were forty eight
calibrated 7 litres capacity pots and twenty
five fruits were planted in each pot. Topsoil
was collected with a shovel to a depth of 10
cm from the surface under the forest area
(rainforest transition ecology of
southwestern Nigeria) of the Federal
University of Agriculture, Abeokuta. Rice
husk and sawdust were collected from rice
and saw mills, respectively in Abeokuta.

Pots were filled with topsoil,
sawdust and rice husk to 3 litre points from
where a ruler was used to determined 2, 4, 6
and 8 cm heights. Then, seeds were evenly
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sown on their sides, and covered with
varying media to predetermined points on
the pots to attain 2, 4, 6 and 8 cm depths.
The weight of average seeds was 1.75 ¢
determined by weighing 100 seeds and the
average determined. Representative plants
(3 plants) were tagged for observation. Data
were collected on percentage seedling
emergence, seedling vigour, height of
seedling, number of leaves per plant, root
and shoot dry weight/plant. Seedling
emergence was determined using the
formula reported by Fakorede and Agbana,
(1983), thus;

Seedling emergence percentage:
Number of seedlings that emerged X
100
Number of seeds planted 1

Seedling vigour was determined by %
seedling emergence/100 x height of seedling
(at 30 days after emeregence). Height of
seedlings and number of leaves per plant
was recorded at 2, 4, 6, 8, and 10 weeks
after emergence. Three plant samples per

treatment in each replicate were carefully
removed from the growth medium by
carefully placing under flowing water to
wash off the medium particles from the
roots. Then, fresh root and shoot samples
were oven dried at 70 °C to constant weight
before weighing with the aid of the sensitive
scale to obtain the dry weight. The data
collected were analysed using analysis of
variance (ANOVA) and Least Significant
Difference (LSD) test was used to separate
the significant means at p < 0.05.

Results

The result of the chemical analysis of
the different growing media revealed that
topsoil had 0.05% N, 0.19 mg/kg P, 0.16%
K and 0.32% C. Rice husk had 1.03% N, P
was 0.36 mg/kg, 0.2% K and 35% C while
sawdust contained 1.06% N, 0.75 mg/kg P,
0.07 K and 33% C. The bulk density and
total porosity for topsoil, rice husk and
sawdust were 1.24 g/dm® and 55%, 0.15
g/dm® and 90%, 0.12 g/dm® and 92%,
respectively (Table 1).

Table 1: Physical and chemical properties of the growing media

Bulk Total
Growing N P K Ca Mg Cu Mn Zn Fe C Density Porosity
media %% mgkg % mgks mgkg mgks mgks mgks mgksz % gdm® %
Sawdust 106 073 007 60300 12600 004 260 12.6 1239 3301 012 02
Rice 102 036 02 3330 12950 0.14 380 629 346 3534 0135 90
husk
Topsoil  0.05 0.19 0.16 382 890 0.22 1419 144 1838 032 124 33
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Table 2: Relevant Meteorological Information during the period of the experiments

]
2009 2010
Mean Temp Total RBelative  Sunshine Mean Temp Total Belative  Sunshine
oc Rainfall Humidity Duration 2%C Rainfa Humidity Duration
Max Min (mm) (%) (hr} Max Mmn 1 (%a) (hr)
(mm)
June 265 26 140.0 72.0 31 375 26.1 58.0 86.05 5.5
July 270 264 1600 772 3.6 376 260 3001 973 36
August 267 262 1621 80.7 3.3 37.7 255 2321 9807 2.7
September 35.0 24 151.6 77.5 3.7 376 258 2100 972 33
October 265 264 1301 74.7 3.1 38.0 265 1428 968 31
November 26.0 26.1 64.6 638.0 3.2 38.0 350 152 94.0 7.0
| o
Tabla 3, Seedling emergance andyignur of Polvaithia loneifalig as affected by erowing madium
and sowing depth
|
2009 2010
Growing Sowing Seedling emergence Seedling Seedling emerzence (%) Seedling
medinm Depth (%) Yigoue 2% 4+ 6% B 10* yjzomr
3= 5= 7 [
Rice husk 2 4 46 33 6l 5.5 35 62 B2 TR 78 949
4 17 28 42 45 731 43 38 58 73 73 9.1
& 11 33 4615 &0 793 43 38 58 T2 72 B3
g 0 4 25 44 5.02 18 60 ] 2 B2 9.6
Sawdust 2 65 T4 795 B2 11.60 28 30 50 53 53 6.1
4 28 37 8B 71 9.71 33 52 52 37 57 7.1
& 20 47 36 82 7.54 10 30 0 30 )] 57
g & 32 489 57 6.53 17 45 47 55 55 6.2
Topsoil 2 I 34 6% T8 12.08 i3 70 70 2 g2 127
4 21 38 % 72 w3z 22 17 33 40 40 5.1
& ] 18 48 74 9.08 a 13 20 7 I 2.8
g 0 15 40 57 6.89 a 0 20 I 13 38
LsD (P=0.05 GLI*SD 106 1I.1 174 180 11 ns  ms ns @[5 @S 18
L5D (P=0.05) GLI 33 60 BT Ns 1.5 1319 E% 110 107 108 13
L5D (P=0.05) 3D 6.1 62 100 110 LB ns 102 127 123 125 15
C
*= Waalks after sowing, Gh =Growing madinm, SD= Sowing dapth
Growing medium and sowing depth and 63%) was in seeds sown in sawdust at 3,
had significant (p< 0.05) effects on seedling 5 and 7 weeks after sowing (WAS),
emergence, vigour and growth (Table 3). In irrespective of the sowing depth. However,
2009, highest seedling emergence (30, 53 topsoil had highest emerged seedlings

(70%), followed by seeds sown in sawdust
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(68%) and least in rice husk (53%) at 9
WAS. Conversely, irrespective of the
sowing depth highest percentage of seedling
emergence (40, 60, 60, 76, 76%) was
recorded from seeds sown in rice husk
across the sampling period in 2010 (Table
3). Vigour of seedlings obtained from seeds
sown in topsoil (9.6) and rice husk (9.3) was
superior in the years 2009 and 2010,
respectively compared to other treatments.

Seeds sown at 2 cm depth had the
highest (46, 58, 68 and 73%) and (39, 62,
61, 71 and 75%) emerged seedlings in 2009
and 2010, respectively and least in those
planted at 8 cm depth (2,17, 38 and 53%) at
3, 5, 7 and 9 WAS, respectively (Table 3).
Sowing of seeds at 2 cm gave the best
seedling vigour in both years.

Effect of interaction between growing
medium and sowing depth interactions on
percentage of seedling emergence and

vigour was significant (p < 0.05). Seeds
sown in sawdust at 2 cm depth had the
highest (82%) seedling emergence in 2009.
However, in 2010, highest seedling
emergence (82%) was recorded in seeds
sown in topsoil at 2 cm depth and rice husk
at 8 cm depth. Generally, seeds sown at 2
cm depth had more emerged seedlings and
less when sown at 8 cm across the three
media except at 8 cm in rice husk and
sawdust which had highest number of
emerged seedlings than those sown at 2 cm
depth at 10 WAS in 2010. Seedlings from
seeds sown in topsoil at 2 cm depth had
superior vigour than other treatments in both
2009 (12.08) and 2010 (12.7) trials. The
poorest seedling vigour was observed in
seedlings from seeds sown in rice husk and
topsoil at 8 cm depth in 2009 and 2010,
respectively

Table 4, Height, omembeer of draves, shoot and root dey wredsht of Polalibes Sl as affecied
by growiog madiem and sowing degdh (meas of o triak)

C o
Growing Sowing Number of Diry Diry
medinm Depth Plant beizht (cm) leaves plant thest Tl
= 15 q4* 5" 15+ 4*  weighi weight
g =
Fice bk I 1083 1665 1592 40 53 75 ila 152
4 1188 164F 15358 is 53 TEOIM 197
] 1078 1208 1802 43 34 i 1IN 166
3 THI 1335 1548 in 45 73 Lls 14
Samdnzi I 1127 1400 1473 43 33 7T L3 LT
4 1137 1420 1430 iz 0 65 150 159
] 240 1233 1342 in 43 3 I% 143
3 QT 11458 113 i3 4 60 117 09
Topuad I 1240 1897 ID&D is 53 £ES  AT6 ol 1 4
4 1105 1695 1953 is 3z g0 ATl 07
] 240 1507 1830 3 33 51T 1M 152
i 271 1438 1778 i3 3z I 163
L3Dy (P=0s) GAI*ED =s = Nz o= S o= o=
LD (P05} M o 14 13 Fr 3 1.1 s Fr
LD (PR 3D 13 15 1.5 03 ] Fr- Fr] 0.5

*= Weels afier sowimg, GM =Growing medism, 0= Sowing deph
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Height, number of leaves per plant, root and

shoot dry weight of P longifolia seedlings
was significantly affected by growing media
and sowing depth (Table 4). Plants from
seeds sown on topsoil (17 and 19 cm) and
rice husk (15 and 18 cm) were the tallest
with more (6 and 8) leaves per seedling at
16 and 24 WAS, respectively. Similarly,
root and shoot dry weight values were in
order of topsoil (1.8 and 3.7 g) > rice husk
(1.7 and 2.7 g) > sawdust (1.4 and 2.4 g). P
longifolia seeds sown at 2 cm depth had
tallest plants with highest number of leaves,
root (1.9 g) and shoot (3 g) dry weight
values than when planted at 6 and 8 cm
depths.

Effects of growing medium x sowing
depth interactions on height, number of
leaves per plant, root and shoot dry weight
of P longifolia seedlings was not significant
(p< 0.05). Generally, seedlings from seeds
planted at 2 cm depth were the best in terms
of height, production of leaves and dry
matter accumulation. However, highest
shoot dry weight (3.8 g) was recorded for
seedling sown at 8 cm depth in topsoil
medium (Table 4).

Discussion
Both growing medium and sowing
depth significantly influenced seedling

emergence rate, percentage and vigour.
Increasing the sowing depth more than
thrice the thickness of the seeds negatively
influenced percentage and rate of seedling
emergence of P longifolia. The deeper the
sowing depths, the longer the number of
days for emergence, the fewer seedlings
emerged with less vigour. The result of this
experiment agrees with the observation
made by Minore (1985) and Arnulfo and
Mexal (2002) on fir and three pine species,
respectively. In the traditional floricultural
nursery under exposed environment, sowing
seeds of P longifolia at 2 to 4 cm depths is a
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best option. Though it is possible to use the
thickness of seeds to determine sowing
depth for seeds, indiscriminately use for all
plant species and growing conditions should
be avoided. Usually under green house
conditions, sowing depth at 1 time the
thickness of the seed could be sufficient. It
is important to note that in most common
nurseries greater number of seeds can be
easily washed away when sown at shallow
depth (Rowan, 1980). Previous studies
established that effect of sowing depth on
seedling emergence is dependent on seed
sizes and the media used for germination
(Broschat and Donselman. 1986; Arnulfo
and Mexal, 2002) . In this study, increasing
sowing depth 2 to 4 times the thickness of
seed affected the earliness and rate of
emergence but percentage emergence for P
longifolia was statistically similar at 6 and 8
cm depth.

Variation in the germination and
seedling growth of P longifolia across the
growing media used in this study could be
traced to their physical and chemical
properties. The capability of these growing
media to support seedling emergence and
growth differs. Superior seedling growth
observed in topsoil might be linked to high
K content which probably favoured early
crop establishment. Differences in the time
of germination across the media could be
due to the extent of bulkiness. Early seedling
emergence observed in medium with low
bulk density and higher porosity such as
sawdust and rice husk used in this study due
to less physical barrier for radical and
plumule penetration. The extent of ease of
plumule penetration to get to the surface of
the growing medium as observed in topsoil
as a result of formation of a thin superficial
crust which constitutes a physical barrier
could delay emergence of seedlings. Bulk
density and porosity of sowing medium
affected availability of air and moisture
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required for seed germination. It is advisable
to use coarser soil as growing medium to
overcome this problem. However, seed
sown at deeper depth requires more energy
and time to emerge. This probably explains
the delayed seedling emergence and vigour
observed in P longifolia seed planted at 8
cm depth. Result from this study
corroborates the earlier reports that
environmental conditions had significant
effect on germination and seedling growth
of crops (Broschat and Donselman. 1986;
Mariappan et al., 2014)

In conclusion, seedling emergence
and growth was significantly influenced by
growing medium and sowing depth. Sowing
seeds of P longifolia at 2 cm depth resulted
in faster seed germination and best seedling
growth. Topsoil supported better seedling
emergence and growth compared to
sawdust. Therefore, P longifolia seeds
should be sown in topsoil at 2 cm depth for
optimum seedling emergence and growth in
the nursery.
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