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Abstract. Effect of temperature on seed germination of Bombax
costatum Pellegr & Vuill. (Malvales: Malvaceae), from four
provenances in South Western Nigeria was investigated. A set of
three replicates of 25 seeds per provenance were used for the
experiment which was laid in a completely randomized block
design. The seeds were exposed to fire temperature regimes for
germination tests: 28 °C, 20 °C, 5 °C, 35 °C and 20 °C. Seed
germination was recorded for 4 weeks. Data obtained were
subjected to analysis of variance. Result showed that significant
differences in seed germination under varying temperature
regimes (P < 0.05). Interaction effect between temperature and
provenances was not significant (P < 0.05). seeds placed in
ambient temperature had the highest mean number of
germination (20.75) while the least mean value (0.17) was
observed for cold room (-20 °C). B. costatum seeds should be
exposed to ambient temperature so as to promote seed
germination.
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Introduction

In Nigeria, a high proportion of
forests have changed an extent reduced
by man’s activities such as farming,
overgrazing, use of fire for forest clearing
as well as over exploitation without
replacement. The increasing wide spread
shortage of raw materials for pulp and
paper has led to a search for new source
of fibre (Udo Hitinah and Oluwadare,
2011), and Egbewole and Rotowa (2017)
reported that pulp and paper has been
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the largest traditional forest product
imported into Nigeria.

Osadare (1995) and National
Agricultural Research Project (NARP,
1995), investigated the suitability of
some deciduous tree species as
substitute sources of raw materials and
identified Bombax costatum Pellegr &
Vuill. (Malvales: Malvaceae) as a
candidate species for pulp and paper
production. It is the red flowered
deciduous kapok tree of the forest
regions found in the lowland rainforest
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zone, woody savannas, woodlands,
secondary forest and in outliers (Keay,
1989; Arbonnier, 2004). The tree grows
up to 40 m high and 4cm girth. In Ghana
it is the most preferred species for food
crop association and it is also considered
for religious activities (Owusu-Sekyere,
1999). The trunk is armed with large
conical woody spines.

Environmental factors which
affect seed germination have been
observed in seeds of many species
(Finch-Savage and Leubner-Metzger,
2006). The principal factors influencing
seed germination are temperature,
water, oxygen and light of which
temperature is the most significant
(Hartmann et al., 2002) as it affects
germination percentage and rate for non
dormancy seeds. High germination
percentage and rates with relatively
good uniformity are important factors
for successful seedling production.
Germination conditions as tolerance
range at which seeds will germinate vary
with species and are related to the
environment in which the plats normally
grow. The temperature at which the
seeds are maintained is that which is
expected to give the quickest and meet
complete germination of the sample.
Temperature sensitive seeds may
typically change their degree of
dormancy according o environment.

Because of the lack of
information on optimum temperature for
seed germination of the species, this
study was carried out to fill this gap so as
to provide the most suitable temperature
needed for the germination.

Materials and method

Seeds of Bombax costatum were
obtained from four provenances in South
Western Nigeria, Aponmu (latitude 7° 20’
N and longitude 5° 30’ E), Oluwa
(latitude 6° 55° N and 7° 20’ N, and
longitude 3° 45’ E and 4° 32’ E) in Ondo
State, Ibadan (latitude 7° 26" N and
longitude 3° 54’ E), and Oyo (latitude 3°
55N and 4° 42’ N) in Oyo State.

Seed germination test as carried
out according to Abrah,(2011). The work
surfaces were cleaned and disinfect with
70% alcohol solution. A 1% sodium
hypochlorite solution was prepared and
used for soaking the seeds for 3 min after
which they were thoroughly rinsed for 4
times in distilled water. A set of three
replicates of 25 seeds provenance were
on Whatman’s No. 9 filter paper and
placed on transparent glass sheets. The
substractum was moistened with 10 m/s
distilled water and Kkept sufficiently
moist at all times to supply the necessary
moisture to the seeds. The glass sheets
were already inside copenhangen tanks
at the seed store laboratory of Forestry
Research Institute of Nigeria (FRIN). The
tanks were adjusted to two temperature
regimes, 28°C and 35°C. Two
thermometers were placed inside the
tanks to monitor the temperature
regimes.

Once germination started,
germination counts were taken everyday
for a month after which ungerminated
seeds were discarded. The other
experiment was carried out at National
Center for Genetic Research and
Biotechnology (NAGRAB). Moor
plantation Ibadan. Three replicates were
prepared for germination in petri-dishes
lined with 2 sterile moist filter paper
(Whatman'’s No. 9) and placed on shelves
inside the different storage media after
sterilization. The temperature has
already being regulated to 20°C.

Germination counts were also
taken for a month and ungerminated
seeds were discarded. Data collected
were subjected to analysis of variance
where significant, LSD test was used to
separate the means.

Results

The analysis of variance for effect
of temperature on seed germination is
presented in Table 1, significant
differences were recorded in seed
germination under varying temperature
regimes for the four provenances
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(P <0.05), However, interaction effect
between temperature and provenance
was not significant (Table 1), highest
germination percentage of 89.3%
attained for Aponmu under ambient
temperature (28° C) this was followed by
Oyo with 88.0% while seeds from Oluwa
had 81.3%. The least germination
percentage was recorded for Ibadan
(73.3%), for seeds placed in 35°C
temperature regime, highest germination
percentage of 72.0% was obtained in
seeds from Aponmu followed by Oluwa
with 68.0%, Ibadan (61.3%) and the
lowest germination of 60% was observed
for Oyo seeds. For seeds placed in 20%
temperature regime Aponmu seeds had

Ibadan recorded 26.7%. Least
germination percentage for the entire
provenance was observed under 20 °C,
Aponmu and Oyo had 1.3% while no
germination was observed for seeds
from Oluwa and Ibadan provenances
(Table 2).

The highest mean number of
germination (2,020.75) was observed for
ambient temperature (28 °C) while the
least mean number of germination (0.17)
was observed for seeds under -20 °C. The
highest mean number of germination
(13.87) was observed for Aponmu while
the least mean number of germination
(0.17) was observed for Aponmu while
the least mean value of 11.13 was

81.3%, Oyo seeds had 76.0% closely observed for seeds from Ibadan
followed by Oluwa forest, Oyo and (Table 3).

Table 1. Analysis of variance for effect of temperature on seed germination.

Parameter df MS F P-level
Temperature 4 881.21 338.93 0.00
Provenance 3 18.86 7.25 0.00
Temperature X

provenance 12 3.26 1.26 0.28

Error 40 2.60

Note: significant at 5% probability level.

Table 2. Effect of temperature on percentage seed germination across the four provenances.

Temperature regime
Provenance 28 °C 5°C 20 °C 35°C -20°C
Aponmu 89.3 33.3 81.3 72 1.3
Oyo 88.0 26.7 76.0 68 1.3
Oluwa 81.3 32.0 73.3 61.3 -
Ibadan 73.3 26.7 61.3 60.0 -
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Table 3. Mean values for effect of temperature on seed germination of Bombax costatum from the

provenances.
Temperature Mean Number of Germination

28°C 20.75,4

35°C 16.33.

20°C 18.25;

5°C 7.424

-20°C 0.17ge

LSD provenance 1.29

Oluwa 12.73a

Oyo 12.60.p

Ibadan 11.13;

Aponmu 13.87,

LSD 0.68

Discussion accelerated germination in some

Temperature is one of the most
important environmental factor which
influence germination and different
seeds germinate at varying temperature.
Temperature markedly influence the rate
of many germination processes such as,
absorption of water, translocation of
soluble hormones, respiration, cell
division and elongation. Effect of
temperature on seed germination was
significant in this study, seeds placed in
ambient temperature (289c) had the
highest number of germination, while the
seeds placed in -209c had the least
number of germination. This agrees with
Somade and Obiaga (1993) who found
that temperature of 25 °C-30 °C is
suitable for Terminalia superba. This is
also in consonance with the findings of
Muhl et al. (2011) who reported that
optimum  temperature for  seed
germination of Moringa oleifera under
green condition ranged from 20 °C-30 °C.
Longman and Jenik (1987) had earlier
discovered that many tropical tree
species are sensitive to  small
temperature differences seed at 28 °C
temperature  regime  exhibited a
significantly (P <0.05) highest
germination. Dwyer and Erickson (2018)
reported that there were evidences that
warmer  germination  temperatures

Australian annual plant species.

The germination of the seeds was
impeded by the low temperature. This is
in consonance with Lars (2000) and
Muhl et al. (2011) who reported that
some species are generally susceptible to
chilling injury at low temperatures. Lars
(2000) also discovered that most tropical
lowland species like Bombax costatum
require temperature of 20 °C or more for
germination to proceed.

However, Pinus and Eucalyptus
species need to be exposed to chilling
conditions as the species need low
temperature for germination to proceed
(Sirikul, 1994).

The variations observed among
the provenances could be due to
physiological or genetic factors such as
embryo sterility or other growth
inhibitions also there should be
differential nutrient status as well as
differences in vigour in the seed lots
from the provenances.

Conclusion

This study has shown that effect
of temperature on seed germination was
significant. There were variations in
temperature tolerance for the
provenances. Seeds placed in ambient
temperature (28 °C) had the highest
number of germination, while the seeds
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placed 20 °C had the least number of
germination, Bombax costatum seeds
were generally susceptible to chilling
injury at 5 °C and 20 °C thus leading to
poor germination.

It is recommended that seeds of
Bombax costatum should be exposed to
promote seed germination.

Also more research should be
carried out on other important
environmental factors that can influence
the rate and germination of the species of
its purpose uses.
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