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ABSTRACTS

The effect of seed source and different pre-sowing treatment on early growth response of
Canariumschweinfurthii seedlings were investigated using seeds from two different sources namely;
Unubi (T;) and Jos (Ty). The experiment was laid out in a completely randomized design (CRD)
pattern using 2x7 factorial combination of 2 sources and 7 pre-sowing treatments. Data collected
were subjected to Analysis of variance (ANOVA) using SAS software package version 9.0.
Significant means were separated with LSD (least significant Difference) tested at 5% level of
probability. The pre-sowing treatments were complete removal of seed coat (CR), partial cracking
(PC), burning under dry grass (BG), 70% H,S0,(7H), 80% H»S0,(8H) ,3 days (72 hours) soaking in
water (SW) and control (CT). Growth response was determined by measuring the seedling height,
collar girth, chlorophyll concentration index (CCI), crude leaf area (CLA), number of leaves, root
and shoot length, root and shoot dry and fresh weights. Treatment SW generally had the best growth
performance in seedlings height, collar girth, CCI, CLA, number of simple and compound leaves,
SL, SFW, SDW, RL, RFW and RDW with 78.77cm ,4.68cm, 25.57mm, 168.57cm’, 7,8, 78.77cm,
131.68g, 48.382,35.42cm,41.08g and 16.02g respectively. While the poorest growth was recorded in
seedlings treated with H,S0, (7H,8H). There was no significant difference in growth of the seedlings
in the investigated sources. But there was significant difference in the seedling growth responses
with respect to pre-sowing treatment. Therefore, to obtain optimum growth response of
Canariumschweinfurthii, treatment SW is recommended. Any pre-sowing treatment that will
drastically alter the seed coat is detrimental to the growth of Canarium schweinfurthii seedlings as
observed in treatments CR, PC, 7H and 8H. Also, the seeds of Canarium schweinfurthii to be used
for any planting and seedling growth purposes can be sourced firom any location.

Key words: Canarium schweinfurthii, seed sources, seedlings, early growth, pre-sowing treatments

Correct Citation of this Publication

Anozie, E.Land Oboho, E.G. (2022). Assessment of Growth Response of Canarium Schweinfurthii Engl
Seedlings to Different Seed Sources and Pre-Sowing Treatments. Journal of Research in Forestry, Wildlife &
Environment Vol. 14(4): 41 — 52.

INTRODUCTION

Forest have been known to provide man with
numerous benefits ranging from timber to non-
timber forest products (Obohoet al., 2020). So
many people depend on forest and its products
as a means of livelihood enhancer (Anozie et al.,
2022). The rapid loss of forest and its
resources  through  factors such as

deforestation and wurbanization are quite
alarming, and the rate at which tree species
are being felled for timber, forage, fruits,
commercial and other purposes is very high
whereas the regeneration and afforestation
of the species is virtually nothing to write
home about, as there is an annual decline in
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the rate of plantation establishment
(Rotowaet al., 2020). Also, the inability of
some forest seeds to germinate when the
necessary conditions for germination are made
available pose a serious threat to the existence of
our forests (Anozie et al.,2020). Canarium
schweinfurthiiEngl (African elemi) belongs to
the Burceraceae family whose geographical
distribution are widely spread throughout Africa
(Anozie and Oboho 2019 and Tchouamo et al.,
2000). It is called °Atili’in Hausa,"Origbo or
Elemi' in Yoruba Ube mgba’ or’ Ube
okpoko’inlgbo, (Orwaet al., 2009) and in
English, it is called Torchwood, frankincense,
Black olive, forest pear or Bush candle tree
(Nyam et al,2014).

Canarium schweinfurthii is a large forest tree
with the crown reaching to the upper forest
canopy, with a long clean, straight, cylindrical
bole exceeding 50 m Orwa et al(2009). The
diameter above the heavy root swelling can be
up to 4.5 m. The bark is thick, on young tree, it
is fairly smooth, becoming increasingly scaly
and also fissured with age, (Dawang et al, 2016,
Orwa et al2009). Branching begins at 7 m or
more, giving the tree the appearance of a
flagpole. The fruit is a small drupe, which
appears greenish when unripe and bluish-purple
when ripe, glabrous, 3-4 cm long and 1-2 cm
thickOrwa et al(2009). The fruits are of two
varieties namely; long spiral and short round
(Maduelosi and Angaye, 2015). The fruit
contains a hard spindle-shaped, trigonous stone
seed coat that eventually splits releasing seeds,
mainly 2 or 3seedsOrwaet al(2009).

The fruit can be eaten raw or soften in warm
water to improve palatability (Dawanget al,
2016) and eaten like that of Dacryodes edulis
(local pea). The tree grows wild in forests and
common land. Local people gather the fruits
which have a ready market, Canarium
schweinfurthii therefore helped these people to
supplement their income. Other benefits derived
from Canarium schweinfurthii includes food,
fuelwood, timber, gum and resins, medicinal
uses(Nyamet al,2014), the seeds are also used as
a flooring material for decoration. Decline in the
population of Canarium schweinfurthii and
other valuable indigenous fruit trees in Nigeria
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is disturbing and has currently, become an
ecological concern, (Nuga and Ofodile,
2010).The main causes for this massive
deforestation in the country have been
highlighted to include; the growing human
population, urbanization, industrialization and
consequent higher demand for agricultural
products and fuelwood (Ndulue et al.,2020,
Ekanade et al., 1998).Other reasons includes
illiteracy and ignorance of the people who
believe that forests are free gifts of nature that
cannot be exhausted, including the non-
enforcement of forest laws and corruption
(Oboho and Ngalum, 2014, Adekunle and
Akinlemibola, 2008).These stated reasons are
serious threats to forest conservation and
utilization of different indigenous fruits trees
such as Canarium schweinfurthii. Despite the
economic importance of Canarium
schweinfurthii in Nigeria, the existence of these
species is being threatened by increased
urbanization, deforestation and other
infrastructural ~ developments (Anozie and
Oboho, 2019). A lot of seeds are lost annually
due to low germination and poor early growth
status after fruit fall from the mother tree
(Egwunatum et al., 2020), the hard seed coat
dormancy being partly responsible, therefore
threatening the existence of this species.
Therefore, there is need to test different pre-
sowing treatments that may break the seed
dormancy to ensure quick and optimum growth
of this species. Early seedling growth and
development plays a very crucial role in the life
of any plant.

As seedling early growth has direct effect on the
seedling development, survival in field and plant
productivity (Anozieet al., 2020). Hence, the
aim of this investigation was to evaluate the
effect of seed sources and different pre-sowing
treatments on early growth response of
Canarium schweinfurthii seedlings.

MATERIALS AND METHODS

The experiment was carried out at the
Department of Crop Science screen house,
Faculty of Agriculture, University of Benin,
Benin-City, Edo State, Nigeria .The GPS
location of the screen house is Latitude 6° 33'N
and Longitude 5° 37'E with an elevation of
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152.4m above the sea level. Benin City is in the
rainforest zone of Nigeria with a bimodal
rainfall pattern, having an average mean rainfall
of 2,300mm per annum and mean temperature of
25.1°C (Egharevba et al., 2005).

Seed collection and preparation

The seeds used in this experiment were procured
from two different geographical locations.
Mature ripe fruits of Canarium schweinfurthii
were gathered from a superior mother tree from
Unubi (T;) in Anambra State and Jos (T,) in
Plateau State. After the fruit’s procurement, they
were tied for five days in order for the fruits to
ferment and soften for easy extraction of the
seed. The extracted seeds were -carefully
prepared using different pre-sowing treatments
and planted as recommended by Anozie and
Oboho (2019).

Experimental design

Completely randomized design (CRD) was used
in the study. There were 14 treatments made up
from factorial combinations of 2 seed sources
(Anambra and Jos) and 7 pre-sowing treatments
which includes Control (CT), Complete seed
coat removal (CR), Partial cracking ofseeds
(PC), Soaking of seeds in cool water for 3 days
(72 hours) (SW), Light burning of the seeds
under dry grass (BG), Treatment of seeds with
70% sulphuric acid for Smins (7H)’ Treatment
of seeds with 80% sulphuric acid for 5mins
(8H).

Data collection techniques

Data was collected based on growth response
assessment. The first three (3) seedlings to
germinate per treatment was marked or labeled
for use in growth assessment of the germinated
seedlings. The effect of different pre-sowing
treatments on  growth  of  Canarium
schweinfurthii seedlings was evaluated by
measuring some growth variables at six weeks
after germination. Growth variables measured
on fortnightly basis included; Plant height,
Collar girth, Number of leaves, crude leaf area
(CLA), Chlorophyll concentration index (CCI).

At termination of study (18 weeks after
germination), three seedlings from each
treatment were used to determine fresh and dry
weight by measuring the following: Shoot
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length(SL),Shoot fresh weight(SFW),Shoot dry
weight(SDW),Root  length(RL),Root  fresh
weight (RFW),Root dry weight (RDW).

Three seedlings from each treatment were
uprooted and separated into shoots and roots.
Fresh weights were measured with a scale and
recorded. Dry weight was determined by oven
drying samples to constant weight at 80°C for 48
hours before weighing. Weekly growth or
increment was calculated by adding 6WAG
value up to 18WAG value and divided it by 12
weeks.

Data analysis

Data collected were subjected to Analysis of
variance (ANOVA) using SAS software package
version 9.0 (SAS 2002). Means were separated
with LSD (least significant Difference) test at
5% level of probability.

RESULTS

Early growth response characteristics

The result of early growth characteristics of
Canarium schweinfurthii revealed that the crop
has moderate growth rate in the nursery. The
seedlings from T, source generally performed
better than those of T source (Plates 1a, b). The
results of the growth parameters investigated
were observed to have followed a similar pattern
as there was no significant difference between
the two sources and their interactions but there
was significant difference among the treatments
in the investigated parameters as shown below:

The effects of seed sources and pre-sowing
treatments on  height of  Canrium
schweinfurthii seedlings

The results in Table 1 shows that at 18" weeks
after germination (WAG) the mean height for
the seed sources, T1 and T2 were 55.56¢cm and
62.06cm respectively. At 18" WAG, it was
observed that treat Soaking in water had the
highest seedling mean height, followed by
burning under dry grass, control, complete
removal of seed coat, partial cracking, 70%
H,S0, and 80% H,S0, with 78.77cm, 77.27cm,
73.33cm, 50.98cm, 48.33cm, 46.73cm, and
0.00cm respectively irrespective of the source
(Table 1). There was no significant difference
between the height of seedlings in the
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investigated sources but there was significant difference between the pre-sowing treatments.

Table 1: Height (cm) of Canrium schweinfurthii seedlings under various treatments and
seed sources

Seed Sources (S) Weeks After Germination

HPW 6 8 10 12 14 16 18
Unubi (T)) 323 1580 2291 2951 30.87 3991 4837  55.56
Jos (T») 3.65 1827 2370  29.61 34.88 4894 5640  62.06
LSD 6.794  7.691 8401 11332 12.079 14.978 18.704
Sig Ns ns Ns Ns Ns Ns ns
Pre-sowing trt (P)
Removal of seed coat 313 12.73°  15.00°  19.77° 2643 30.67° 39.92° 48.33°
(CR)
Partial cracking (PC) 3.09 13.80° 19.87" 23.27° 31.97° 40.03° 43.88° 50.98"
Burning under dry 480  19.65° 25.73" 3448 4227 48.63" 5745 77.20°
grass(BQG)
80% H,S0,4(8H) 0.00  0.00° 0.00° 0.00° 0.00 0.00° 0.00° 0.00°
70% H,S04(7H) 278 13.33° 1997 2227° 2878 31.67° 4242° 46.73"
Soaking in water (SW) 508  17.87° 22.67° 30.57° 4227* 53.77° 68.73" 78.77°
Control (CT) 499  18.40° 23.88" 31.47° 4198 46.77*° 5645 73.33°
LSD 12.098 15.775 18.974 22.587 25.855 29.409 35.380
Interaction
SXP Ns ns Ns Ns Ns Ns ns

Key: Means within columns with different superscripts are significantly different
**= significantly different at P< 0.05,; Ns = not significantly different at P< 0.05; HPW = Height growth per week.

The effects of seed sources and pre-sowing
treatments on the collar girths of Canrium
schweinfurthii seedlings

The results in table 2 shows that at 18" weeks
after germination (WAG) the mean collar girths
for the seed sources, T1 and T2 were 2.63cm
and 2.48cm respectively. At 18" WAG, it was
observed that treat SW had the highest seedling
mean collar girths, followed by control, burning
under dry grass, complete removal of seed coat,
partial cracking, 70% H,S04 and 80% H2S04,
with 4.68cm, 4.45¢cm, 4.10cm, 2.98cm, 2.73cm,
1.93cm, and 0.00cm respectively irrespective of
the source (Table 2). There was no significant
difference between the collar girths of seedlings
in the investigated sources but there was
significant difference between the pre-sowing
treatments.

The effects of seed sources and pre-sowing
treatments on the chlorophyll concentration
of Canrium schweinfurthii seedlings

The results in table 3 shows that at 18" weeks
after germination (WAG) the mean height for
the seed sources, T1 and T2 were 21.27mm and
22.58mm respectively. At 18" WAG, it was
observed that control treatment had the highest
seedling mean chlorophyll concentration index,
followed by soaking in water, burning under dry
grass, partial cracking, complete removal of
seed coat, 70% H,S0, and 80% H,S0, with
26.33mm, 25.57mm, 25.25mm, 21.65mm,
20.0lmm, 18.13mm, and 0.00mm respectively
irrespective of the source (Table 3). There was
no significant difference  between the
chlorophyll concentration indexes of seedlings
in the investigated sources but there was
significant difference between the pre-sowing
treatments.
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Table 2: Collar girths (cm) under various treatments and seed sources.
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Seed Sources (S)

Weeks After Germination

WGI 6 8 10 12 14 16 18
Unubi(T)) 012 1.14 138 168 204 239 255 263
Jos(T,) 012 100 130 1.67 205 229 241 248
LSD 0.407 0.539 0.689 0.843  1.007 1.044 1.133
Sig Ns ns Ns Ns Ns Ns ns
Pre-sowing trt (P)
Removal of seed coat (CR) 021 047" 088" 1.07° 1.80° 198 2.17° 298
Partial cracking (PC) 0.17  0.65° 085" 1.15° 147° 1670 196" 273"
Burning under dry grass (BG)  0.19 .77 237 3.00® 3.53" 3.78"  4.05° 4.10°
80% H,S0, (8H) 0.00  0.00° 0.00° 0.00° 0.00° 0.00° 0.00° 0.00°
70% H,S0, (7H) 0.10 0.78" 088" 1.10° 1.33* 1.57° 1.72° 1.93
Soaking in water (SW) 023  1.97* 257* 318 373 437" 467 468"
Control (CT) 022  1.80° 227° 285" 357" 388 425" 445
LSD 0.762 1.008 1291 1.576  1.884 1952 2.120
Interaction
SXP Ns ns Ns Ns Ns Ns ns

Key: Means within columns with different superscripts are significantly different
**= significantly different at P< 0.05; Ns = not significantly different at P< 0.05; WGI= weekly girth increment.

Table 3: Chlorophyll concentration index (mm) for sources and different treatments

Seed Sources (S) Weeks After Germination

WCC 6 8 10 12 14 16 18
Unubi (T)) 030 1770 1850 18.65 19.02 19.15 1931 2127
Jos(T,) 037 1815 19.06 19.78 2021 2030 20.72  22.58
LSD 5283 5426 5.640 5638 5834  6.168  6.441
Sig Ns Ns Ns ns Ns ns Ns
Pre- sowing trt (P)
Removal of seed coat 0.44  15.10° 1527 16.33" 1648 17.63° 19.97° 20.01®
(CR)
Partial cracking (PC) 039 1628 16.60° 17.00° 17.78" 18.07° 19.85" 21.65%
Burning under dry grass 0.56 18.56* 22.55* 23.17° 23.78" 23.75" 25.22% 2525°
(BG)
80% H,S0,(8H) 0.00  0.00° 0.00° 0.00° 0.00° 0.00°  0.00°  0.00°
70% H,S04 (7H) 032  14.03° 14.18" 1425 1548" 15.87° 16.08" 18.13°
Soaking in water (SW) 0.41  20.65° 24.82° 24.13" 24.82° 2470 25.40° 25.57°
Control (CT) 0.84  19.25° 23.02° 26.08" 26.10° 26.03* 25.89" 26.33"
LSD 8.603 9279 9.681 9.677 10.044 11.669 12.179
Interaction
SXP Ns Ns Ns ns ns ns Ns

Key: Means within columns with different superscripts are significantly different
**= significantly different at P< 0.05; Ns = not significantly different at P< 0.05; WCCI= Weekly chlorophyll concentration

index.

The effects of seed sources and pre-sowing
treatments on the crude leaf area of Canrium

schweinfurthii seedlings

The results in Table 4 shows that at 18" weeks
after germination (WAGQG) the mean crude leaf
area for the seed sources, Tl and T2 were
109.44cm® and 110.63cm’ respectively. At 18"
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WAG, it was observed that soaking in water
treatment had the highest seedling mean crude
leaf area, followed bycontrol, burning under dry
grass, complete removal of seed coat,70%
H,S0,, complete removal of seed coat, and 80%
H,S0, with 168.57cm?, 157.33 cm’, 150.49 cm’,

46

110.29 cm’, 108.17 cm*104.89 cm’ and 0.00
cm’ respectively irrespective of the source
(Table 4). There was no significant difference
between the crude leaf area of seedlings in the
investigated sources but there was significant
difference between the pre-sowing treatments.

Table 4: Crude Leaf Area (CLA) (cm®) of seed sources and different treatments.

Weeks After Germination

Seed Sources (S) WCLA 6 8 10 12 14 16 18
Unubi (T;) 3.32 69.61  70.60 82.63 8427 86.19 9124  109.44
Jos(T,) 4.01 62.53 8022 8536 8138 8481 9842  110.63
LSD 26.669 26994 27247 28.094 28.895 32480 38.726
Sig Ns Ns Ns Ns Ns Ns Ns
Pre-sowing trt(P)

Removal of seed coat 4.34 52.80°  71.00°  81.49° 88.82° 93.92° 98.39° 104.89"
CR

%’arti)al cracking (PC) 4.04 61.83°  70.00° 7427 86.00° 95.12° 104.23° 110.29"
Burning under dry grass 125.41° 136.00° 149.47* 152.19* 151.56* 156.91*° 150.49"
BG

gO%)H2804(8H) 0.00 0.00°  0.00° 0.00°  0.00° 0.00° 0.00°  0.00°
70% H,S0, (7H) 3.99 64.32° 80.70°  88.74" 92.68" 98.27° 101.51° 108.17°
Soaking in water (SW)  3.94 121.27* 13450  154.56" 155.45" 162.98" 164.77° 168.57°
Control (CT) 3.46 115.86" 111.20° 149.47" 151.64* 158.68" 159.49* 157.33"
LSD 49.893  50.649 50975 52.558 54.057 60.765 55.613
Interaction

SXP Ns Ns Ns Ns Ns Ns Ns

Key: Means within columns with different superscripts are significantly different
**= significantly different at P< 0.05; Ns = not significantly different at P< 0.05; WCLA = weekly crude leaf area

12:59PM
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1a: Investigated seedlings of T, at 18 WAG:; Plate 1b: Investigated seedlings o

Number of Leaves

In the early growth stage, Canarium
schweinfurthii exhibited two leaf types. From
the first week of emergence up to the 6 weeks

Plate 2b:Compound leaves of Canarium

2D15/08/03 12 580M

fT,at 18 WAG

after emergence, there were simple leaves
(Plate 2a) and from the 7weeks the compound
leaves began to emerge above the persistent
simple leaves below (Plate 2b).

Plate 2a: Simple leaves of Canarium Sweinfurthii seedlings at 14WAG

sweinfurthii seedlings at 6 WAG

The effects of seed sources and pre-sowing
treatments on number of simple leaves of
Canrium schweinfurthii seedlings

The results in table 5 shows that at 18" weeks
after germination (WAG) the mean number of
simple leaves for the seed sources, T1 and T2
were 5.49 and 4.95 respectively. At 18" WAG,
it was observed that control treatment had the
highest seedling mean number of simple leaves,

followed by burning under dry grass, soaking in
water, partial cracking, complete removal of
seed coat, 70% H,S0,, and 80% H,S0, with
7.67,7.40,7.00,4.17,4.0,4.0 and 0.00 respectively
irrespective of the source (Table 5). There was
no significant difference between the numbers of
simple leaves of seedlings in the investigated
sources but there was significant difference
between the pre-sowing treatments.
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Table 5: Number of Simple Leaves of seedlings from sources T; and T, under various

treatments
Weeks After Germination

Seed Sources () SPW 6 8 10 12 14 16 18
Unubi(T)) 0.13 400 495 514 528 549 549 549
Jos(T) 0.17 387 474 457 495 495 495 495
LSD 1291 1563 1.664 14750 1946 1.946 1.946
Sig Ns Ns Ns ns Ns Ns Ns
Pre-sowing trt(P)
Removal of seed coat (CR) 001 383 360" 3.86° 4.00° 4.00°  4.00°  4.00°
Partial cracking (PC) 0.04 3.67° 377° 393" 417 417°  417°  4a7°
Burning under dry grass (BG) 0.2 5.00"  6.50°  7.33*  7.40° 7.40°  7.40* 740"
80% H,S0, (8H) 0.00  0.00° 0.00° 0.00° 0.00° 0.00°  0.00°  0.00°
70% H,S0, (7H) 0.11  3.67° 3.83" 343" 3.67° 4.00°  4.00°  4.00°
Soaking in water (SW) 0.15 517  6.67° 7.00°  7.00° 7.00°  7.00°  7.00°
Control (CT) 021 517 7.00° 7.17°  7.67° 767 767" 71.67°
LSD 2.042 2550 2553 2912 3.189  3.189  3.189
Interaction
SXP Ns ns Ns ns Ns Ns Ns

Key: Means within columns with different superscripts are significantly different
**= significantly different at P< 0.05; Ns = not significantly different at P< 0.05; SPW = Simple leaves per week.

The effects of seed sources and pre-sowing
treatments on number of compound leaves of
Canrium schweinfurthii seedlings

The results in table 6 shows that at 18" weeks
after germination (WAG) the mean number of
compound leaves for the seed sources, T1 and
T2 were 6.00 and 6.33 respectively. At 18"
WAG, it was observed that control treatment
had the highest seedling mean number of
compound leaves, followed by soaking in water,

burning under dry grass, partial cracking,
complete removal of seed coat, 70% H,S0,4, and
80% H,S0, with 8.50,8.00,7.33,5.83,5.67,4.89
and 0.00 respectively irrespective of the source
(Table 6). There was no significant difference
between the numbers of compound leaves of
seedlings in the investigated sources but there
was significant difference between the pre-
sowing treatments.

Table 6: Compound Leaves of seedlings from sources Unubiand Jos under different treatments

Weeks After Germination

Seed Sources

CPW 6 8 10 12 14 16 18
Unubi(T) 0.50 0.00 0.14 057 167 267 433  6.00
Jos (T») 0.53 0.00 0.10  0.67 154 295 519 633
LSD 0.000 0210 0.537 0.942 1575 1987 2531
Sig - Ns ns ns Ns Ns Ns
Pre-sowing trt (P)
Removal of seed coat (CR) 0.47 0.00°  0.17* 0.50™ 1.8  2.03° 350> 567
Partial cracking (PC) 0.49 0.00°  0.17* 0.67° 133" 2.09° 433> 583"
Burning under dry grass (BG) 0.61 0.00°  0.00° 050" 1.67° 4.00° 583" 7.33°
80% H,S0, (8H) 0.00 0.00°  0.00° 0.00°  0.00° 0.00° 0.00° 0.00°
70% H,S04(7H) 0.41 0.00°  0.00° 1.33* 233" 333" 483" 489
Soaking in water (SW) 0.67 0.00° 033" 133"  3.00° 533"  7.00° 8.00°
Control (CT) 0.71 0.00°  0.17* 1.00® 3.00° 4.67° 683" 8.50°
LSD 0.000 0393 1.004 1761 2947 3.529 4.200
Slg _ NS ns kk kk kk *k
Interactions
SXP ns Ns ns ns Ns Ns Ns

Key: Means within columns with different superscripts are significantly different
**= significantly different at P< 0.05; Ns = not significantly different at P< 0.05; CPW = compound leaf per week.
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Growth Response at Harvest (18WAG) of
seedlings from T; and T, sources and under
different treatments

The results in table 7 shows that at 18" weeks
after germination, at the termination of the
experiment, the mean shoot length, shoot fresh
weight, shoot dry weight, root length, root fresh
weight, root dry weight for the seed sources,
Unubi and Jos were 55.56 cm, 74.28g, 32.06 g,
26.13 cm, 27.37 g, 12.43g for Unubi and 62.06
cm, 78.65 g, 36.89 g, 28.56 cm, 30.32 g, 13.69 g
for Jos respectively.

At 18" WAG, it was observed that soaking in
water treatment had the overall best performance
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in shoot length, shoot fresh weight, shoot dry
weight, root length, root fresh weight, root dry
weight 78.77 cm, 131.68 g, 48.38 g, 35.42 cm,
42.22g and 17.89 g respectively, irrespective of
the source (Table 7). There was no significant
difference between the shoot length, shoot fresh
weight, shoot dry weight, root length, root fresh
weight, root dry weight of seedlings in the
investigated sources but there was significant
difference between the shoot length, shoot fresh
weight, shoot dry weight, root length, root fresh
weight, root dry weight of pre-sowing
treatments.

Table 7: Growth Response at Harvest (18WAG) of seedlings from T, and T, sources and  under
different treatments
Shoot length  Shoot Fresh Shoot Dry Root Length  Root Fresh Root Dry
Seed (SL) Weight Weight (RL) Weight Weight
Sources (s) (cm) (SFW) (SDW) (cm) (RFW) (RDW)
(€] (€] (€] (€9)
Unubi (T) 55.56 74.28 32.06 26.13 27.37 12.43
Jos (Ty) 62.06 78.65 36.89 28.56 30.32 13.69
LSD 18.704 21.106 11.054 9.498 10.126 8.115
Sig Ns Ns Ns ns Ns Ns
Pre-sowing trt (P)
CR 48.33° 70.46° 30.37° 21.05° 30.63% 12.46°
PC 50.98° 90.69" 33.88° 24.50° 22.56° 10.35°
BG 77.20° 128.76* 45.98° 32.43¢% 32.68%® 15.84%
8H 0.00° 0.00° 0.00° 0.00° 0.00° 0.00°
7H 46.73° 78.65° 29.47° 24.89° 21.98° 9.83°
SW 78.77% 131.68* 48.38* 35.42% 42.22% 17.89%
CT 73.33% 130.20° 47.01* 34.42% 41.08* 16.02%
LSD 35.380 40.896 21.641 18.286 20.980 17.978
Interactions
SXP Ns Ns Ns ns Ns Ns

Key: Means within columns with different superscripts are significantly different
**= significantly different at P< 0.05,; Ns = not significantly different at P< 0.05

DISCUSSION

Canariumschweinfurthiiseedlings had moderate
growth rate. There were no significant
differences in the growth response of seedlings
from the two sources, Although seedlings from
Jos was observed to have numerical values that
was slightly higher than seedlings from Unubi
for plant height, chlorophyll concentration
index, crude leaf area, compound leaves, shoot
and root lengths, fresh and dry weights, leaf
fresh and dry weights all of which were not
statistically significant. Tinsea et al, (2014)

observed that there was no significant difference
in the shoot and root length, fresh and dry
weights of the seedlings of Tamarindus indica
obtained from three different sources.

The pre-sowing treatments irrespective of the
seed source had direct effects on the seedling’s
growth response, as treatments soaking in water
generally had better growth response in all the
growth parameters measured than other
treatments. This increase in growth response
observed in soaking in water treatment supports
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the findings of Joybi and Uma (2017) who also
recorded increase in seedlings height, number of
leaves, collar girth and root length in Annona
muricata seedlings. Also, the increase in growth
response of SW concurred with the findings of
Hossain et al., (2005), who stated that treatment
with soaking in water increased the plant height,
collar girths, number of leaves, root and shoot
lengths of seedlings.

This  reportcontradicts the findings of
Ehiagbanare and Onyibe (2007) who recorded
poor seedling growth in Tetracarpidium
conophorun seedlings treated by with soaking in
water. Treatment BG also recorded increase in
seedlings height, which was an indication that
the heat shock from fire might have activated the
nutrient composition and stored food which was
made available for seedlings absorption that led
to increase in plant height, number of seedlings,
collar girths and increase in other growth
parameters measured. This concurs with the
findings of Keeley and Fotheringham (2000)
who added that heat from fire accelerates the
mineralization of organic matter, making
organic nutrients more readily available for seed
germination and seedling growth. Also, the
increase in growth rate of BG supported the
findings of Cocks and Stocks, (1997) that
increase in temperature through burning do not
only increases germination percentages but also
increases the seedling growth responses.

The findings of this study showed that
treatments soaking in water, burning under dry
grass and control had higher increase in number
of leaves and crude leaf area, and this increase
might have contributed to a  higher
photosynthesis (an increase in CCI) thereby,
making more food and nutrients available for
seedling absorption, which could have in turn
resulted to a higher plant growth and biomass
production (Shiferaw et al.,2010) as observed in
these three treatments . However, their longer
tap roots might also increase the surface area for
nutrient uptake from the soil and this could lead
to an increase in seedling height (shoot length)
and also important for a higher and a better
growth performance. The increase in number of
leaves, CCI, CLA, root and shoot length with
fresh and dry weights of treatments BG, SW
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and CT seedlings supports the findings of
Shiferaw et al., ( 2010) who stated that, the
seedlings longer tap root length and higher
number of secondary roots might increase the
surface area for efficient absorption of water and
nutrients from the soil and provides physical
support of the plant , while higher shoot and root
length values also important for higher growth
performance with better adaptation capacity of
the seedlings at field conditions.

Generally, treatments BG, SW and CT had
better growth response (higher plant height,
collar girth, CCI, CLA, simple and compound
leaves, root and shoot lengths, fresh and dry
weights) than other treatments which implies
pre-sowing treatments had effect on seedling
growth. It was observed during the seedling
germination stage by the researcher, as reported
by Anozie and Oboho (2019), that treatments
BG, SW and CT had higher germination
percentages than treatments CR,PC,7H and 8H.
This observation concurs with the findings of
Vijendrkumar et al., (2014) who reported that
pre-sowing treatments had positive effect on the
seedling growth of Ruta graveolens as those
treatments with higher germination percentages
also had higher growth responses.This is also in
agreement with Haider et al, (2016) who
reported that good pre-sowing treatments that
resulted in higher germination percentages will
also affect the seedling growth positively.

Tinsae et al, (2014) also reported that, there
were statistical differences in the growth of
Tamarindus indica seedlings from different pre-
sowing treatments irrespective of their sources.
Treatments BG, SW and CT whose seed coats
were not mechanically or chemically altered had
a better growth response over treatments CR, PC
,7H and 8H whose seed coats were mechanically
and chemically altered (completely removed,
partially cracked and chemically burned
respectively). This poor growth response
observed in treatments CR, PC, 7H, 8H supports
the reports of Ehiagbanare and Onyibe (2007)
who also recorded poor growth with treatment
with  mechanical scarification and zero
germination with no growth in treatment with
H,S04 in Tetracarpidium conophorum seeds.
These could probably mean that the seed coat
plays an important protective role in seedling

JOURNAL OF RESEARCH IN FORESTRY, WILDLIFE AND ENVIRONMENT, VOLUME 14, NO. 4, DECEMBER, 2022



Anozieand Oboho, 2022

early growth as noted byOboho (2015) who
stated that for these type of species which had
epigeal germination and foliaceous seedlings,
the seed coat (testa) plays a very crucial
protective role during the germination, early
growth and survival of the seedlings.

CONCLUSION

This  study revealed that  Canarium
schweinfurthii seedlings had moderate growth
rate. The best treatment to enhance growth rate
of Canarium schweinfurthii seedlings was
treatment SW. This investigation revealed that
any pre-sowing treatment that will drastically
altered the seed coat mechanically and

REFERENCE

Adekunle, V.A. and Akinlemibola O. (2008): Effect
of Deforestation on Climate Change. In:
Climate Change and Sustainable Renewable ,
Natural Resources Management Proceeding of
32" Annual Conference of the Forestry
Association of Nigeria,held in Umuahia, Abia-
State, Nigeria. 20™-24™ Oct; 2008, pp.170-
182.

Anozie E.L and Oboho E.G.(2019): Effect of
seed source and pre-sowing treatments on
germination of Canarium schweinfurthii
(Engl) seeds. Asian Journal of Research in
Agriculture and Forestry. 4 (4): 1-11.

Anozie E.L, Egwunatum A.E, Ezenwenyi J.U, and
Okonkwo C.I . (2022): Effects of Different
Potting Media on the Germination and Early
growth of New bouldialaevis. (P.Beauv.)

Seem. Asian Journal of Research in
Agriculture and Forestry. 8 (4): 220-234.

Anozie E.L, Ibeh K.G, Ndulue N.B, Nwachukwu
A.L, Ume C.L (2020) . Growth response of
Dennettia. Tripetala G.BAKER to different
organic manure at early stage; European

journal of Agriculture and forest research .8(3):
17-26.

Anozie E.L, Egwunatum A.E, Ndulue N.B, Chine
M.C and Umeh C.L(2020. Effect of pre-
sowing treatments on Germination of
Dialiumguineense WILD. proceedings of the
7th .

Biennial conference of forest and forest products
society. (2) ; 56-60.

51

chemically is detrimental to the growth of
Canarium schweinfurthii seedlings as observed
in treatments CR, PC, 7H and 8H.Therefore seed
coat (testa) plays a very crucial protective role
during the early growth and survival of the
seedlings of this crop. Its seedlings had
moderate growing potentials and there is no
significant difference in the growth response of
the seedling from the sources but pre-sowing
treatments showed significant differences. The
seeds of Canarium schweinfurthii to be used for
planting purposes could be sourced from any
location, as there was no significant difference
in the growth response between the seedlings (T,
and T,) sources wused in this study.

Cocks M.P and Stock W.D (1997). Heat stimulated
germination, in relation to seed characteristics,
in fynbos legumes of the Western Cape
Province, South Africa. South African Journal
of Botany 63, 129 132.

Dawang, S.N.,Danahap,T.S., Makvereng S.S. and
Nyam M.A. (2016). Preliminary Survey of the
Indigenous Knowledge of
Canariumschweinfurthii Engl. (Atile)ln Some
Parts of Plateau State, Nigeria. /OSR Journal
of Pharmacy and Biological Sciences (IOSR
JPBS) , 11: 76-82.

Egharevba, R. K., Ikhatua, M.I. and Kalu, C.P
(2005). The influence of seed treatments and
growing media on seeding growth and
development of African Walnut, Plukenetia
conophorum. African Journal of
biotechnology.8:30-33.

Egwunatum AE, Anozie EL and Unuegbu E
(2020).Effects of mineralized organic manures
as soil amendments on the growth
performance of Gambeya albida (G.Don).
African journal of Agriculture, Technology
and Environment . 9(1): 224-233.

Ehiagbanare J.E and Onyibe H. 1. (2007). Effect of
pre-sowing treatments on seed germination
and seedling growth of Tetracarpidium
conophorum mull.  African  Journal  of
Biotechnology. 6(6): 697-698.

Ekanade, O., Salamy, A.T. and Odekunle, T.
(1998).Adoption  of Modern  Farming
Techniques in Rural South western Nigeria.
Journal of Science Research, 4(1):63-67.

JOURNAL OF RESEARCH IN FORESTRY, WILDLIFE AND ENVIRONMENT, VOLUME 14, NO. 4, DECEMBER, 2022



ASSESSMENT OF GROWTH RESPONSE OF Canarium schweinfurthii Engl SEEDLINGS TO DIFFERENT SEED

SOURCES AND PRE-SOWING TREATMENTS

Haider M. R, SahAlam Md and Shutrodhar A.R
(2016):Effect of pre-sowing treatment on seed
germination and  seedling growth  of
sapindusmukorossiGaertn: Journal of
bioscience and Agricultural Research . 06:
570-577.

Hossain M.A, Arefin M.K, Khan B.M and Rahman
M.A (2005). Effects of Seed Treatments on
Germination and Seedling Growth Attributes
of Horitaki (Terminalia chebula Retz.) in the
nursery. Res. J. Agric. Biol. Sci. 1(2):135-141.

Joybi Singh .S and Uma Maheswari T (2017).
Influence of pre-sowing seed treatment on
performance of Soursop (Annona muricata. L)
seedlings. Plant Achives. 17 (2) : 1215-1218.

Keeley J.E and Fotheringham C.J (2000). Role of
fire in regeneration from seed; The Ecology of
regeneration in plant communities, 2™ edition.
312-331pp.

Maduelosi, N.J. and Angaye; S.S (2015).
Characterization of African Elemi (Canarium
schweinfurthii).  International Journal of
Advanced Research in Chemical Science. (IJ
ARCS).2 (11): 34-36.

Ndulue N.B, Esiere N.E, Omokhua G.E and
Anozie E.L (2020): The role, challenges
and need for conservation of non-timber
forest products in Rural communities.
proceedings of the 7th  Biennial
conference of forest and forest products
society (2) 254-258.

Nuga O. O,andOffodile E.( 2010):Uses of African
Bread Fruit as food and feed Inter Tree Crop .
Journal of Agriculture and Social Research
(JASR). 10(5):12-17.

Nyam .M.A, Makut M,D,Itelima J.U and Danie A.M
(2014).Nutritional Potential of the Fruits of
Black Olive (Canariumschweinfurthii Linn)
from Plateau State, Nigeria.Pakistan Journal
of Nutrition. 13 (6): 335-339.

Oboho E.G, Omaku F.F and E.L Anozie (2020).
Effect of seed germination treatment on
germination and growth of
MyrianthusArboreus  (P.Beau)  seedlings.
European journal of Agriculture and food
science.2(6): 1-5.

Oboho, E.G (2015). Investigation of the effect of
seed coat treatment and open storage time on
the germination and survival of
GambeyaalbidaG. don seedlings.Journal of

52

Research  in  Forestry, and
Environmental. 7: 55-69.

Oboho,E.G. and Ngalum, E.L. ( 2014). Germination
response of Treculia africana ( Dacne) seeds
in relation to moisture content, storage method
and its duration. Journal of Applied and
Natural Science .6 ( 1): 88-94.

Orwa C, Mutua A , Kindt R , Jamnadass R and
Simons A. (2009). Agroforestrytree database:
a tree reference and selection guide version
4.0.(http://worldagroforestry.org/sites
trees/tree bases.asp).

Rotowa OJ, Ibeh KG, Anozie EL.(2020).
Management of khaya Senegalensis (Desr)
A.Juss intercropped with maize and groundnut

wildlife

under agroforestry scheme. International
journal of Applied Research and Technology.
9(2):8-14.

Shiferaw. A, Wubalem. T, Guzman. P and Gil .L
(2010). Provenance Variation in Germination
and Seedling Growth of Eucalyptus globulus.
In: Eucalyptus Species Management, History,
Status and Trends in Ethiopia. Proceedings
from the Congress held in Addis Ababa.
pp.240-245.

Statistical Analysis System (SAS) (2002). Guides
for personal computers version 9.0, SAS
Institute Inc, Cary, NC, USA.

Tchouamo L.R, Tchoumboué J, Pinta JY, Njoukam R
(2000).L'aiélé (CanariumschweinfurthiiEngl.):
planteoléagineuse a wusages multiples en
Afrique. La Rivistaltaliana
DelleSostanzeGrassa, LXXVII, pp. 677-680

Tinsae B, Abeje E, Yigardu M, Yared K, Wubalem
T, Omarsherif M and Tatek D (2014).Effect of

provenances on seed germination, early
survival and growth performance
ofTamarindus. An International Journal

(MSEJ). 1 (1) 1-8.

Vijendrkumar R.C, Sreeramu B.S, and Halesh G.K
(2014). Effect of pre-sowing growth regulator
treatments on germination and seedling
growth of garden rue (Ruta graveolens Linn).
The Asian journal of Horticulture. 9: 193-197.

JOURNAL OF RESEARCH IN FORESTRY, WILDLIFE AND ENVIRONMENT, VOLUME 14, NO. 4, DECEMBER, 2022



