Ethiopian Journal of Environmental Studies and Management Volume 16 No.1, 2023

production trends and research in
Ethiopia. Second National Maize
Workshop of Ethiopia, 12-16 Nov.,
2001.

Nagarajah, S. and Nazar, B.M. (2013).
Wild sunflower as green manure for
rice in the mid country wet zone.
Central ~ Agricultural  Institute,
Gannoruwa, Peradeniya. pp22.

Nwankwo, E.N., Onuseleogu, D.C.,
Ogbonna, C.U. and Okorocha,
A.O.E. (2016). Effect of neem leaf
extracts (Azadirachta indica) and
synthetic pesticide (Carbofuran) on
the rot knot nematode (Melodoigyne
spp.) of cowpea (Vigna unguiculata
L. Walp). International Journal of
Entomology Research, 1(3): 01-06.

Nyasimi, M., Amadou, N., Obonyo, E.
and Jama, B. (1997). Using wild
sunflower, Tithonia, in Kenya for
soil fertility and crop yields
improvement. International
Research in Agroforestry, 1: 22-65.

Oigiangbe, O.N., Igbinosa, I.B. and Tamo,
M. (2007). Insecticidal activity of
the medicinal plant, Alstonia boonei
De Wild, against Sesamia calamistis
Hampson. Journal of Zeijiang
University Science B. 8(10): 752-
756.

Okereke, V.C., Wokocha, R.C. and

Godwin-Egein, M.L (2007).

Evaluation of Trichoderma

hazarnium, some botanicals and a

fungicide on Sclerotium Wilt of

potted tomato. Agricultural Journal

2(5): 555-558.

123

Okirikata, E. and Oruonye, E.D. (2012).
Issues surrounding the use of plant
derived pesticides (Botanicals) in
pest management in Nigeria.
International Journal of Science
and Nature, 3(3): 487-490.

Okirikata, E., Mai Bukar, S., Oruonye,
E.D. and Ali, B. (2015). Preliminary
evaluation of chilli pepper and neem
sand kernel powdered formulations
against stemborer damage on
sorghum in northeastern Nigeria.
Point Journal of Agriculture and
Biotechnology Research, 1(1): 26-
29.

Pavela, R. (2008). Larvicidal effects of
various Euro-Asiatic plants against
Culex quinquefasciatus Say larvae
(Diptera: Culicidae). Parasitology
Research, 105: 887-892.

Senthil-Nathan, S. and Kalaivani, K.
(2005). Efficacy of
nucleopolyhedrovirus (NPV) and
azadirachtin on Spodoptera litura
Fabricius (Lepidoptera: Noctuidae).
Biological control, 34: 93-98.

Tekie, H., Seyoum, E. and Saxena, R.C.
(2006). Potential of neem in the
management of Chilo partellus
Swinhoe on maize in Kenya.
African Entomology, 14(2): 373-
379.

World Bank (1997). Phenomenal increase
in maize production in West and
East Africa.
http://www.worldbank.org/html/cgi
ar/newsletter/april97/8maize.htm.
(Retrieved April 2015).



Ethiopian Journal of Environmental Studies & Management 16(1): 124 — 130, 2023
ISSN:1998-0507 doi: https://ejesm.org/doi/v16i1.10

Submitted: March 9, 2023 Accepted: April 12, 2023

SEED GERMINATION AND DORMANCY BREAKING TECHNIQUES FOR Picralima
nitida (stapf)

*KAREEM, A.A.,* OLAITAN, 0.A., OGUNWANDE, 0.A.1 AND SALAM]I, K.D.2
Forestry Research Institute of Nigeria P. M. B 5054 Jericho, Ibadan, Oyo State Nigeria
?Department of Forestry and wildlife Management, Federal University Dutse, Dutse,
Jigawa State, Nigeria
*Corresponding author; kareemakeem2014 @ gmail.com

Abstract

Tree species are fast disappearing from the forest due to over exploitation without
adequate regeneration which makes some of these tree species going to extinction, there
is little information about breaking dormancy of Picralima nitida. This study was conducted
to examine the effects of various dormancy breaking treatments under different conditions
of tap water for 24 hours, hot water treatment 30 seconds, acid scarification, (H2S04, HNO3
and HCl for 30 seconds, 1 minute and 2 minutes respectively).The experiment was laid out
in a Completely Randomized Design (CRD) with 12 treatments and replicated four times, A
total number of one thousand three hundred (1300) seeds were used for this experiment,
Germination count was observed for a period of 8weeks.and data generated was subjected
to analysis of variance while LSD used to separate the means. The results of the effect of
pre — sowing treatment on P. nitida showed the total germination was between 5% and
95% seeds. Seeds treated with H,S04(30% diluted acids) for 2 minutes produced the highest
germination percentage (PG) of 95% while those treated with HNO3 (30% diluted acids) for
30 seconds had 68%., followed by seeds treated with H,SO4(30% diluted acids) for 1 minute
had 59%. While control (without treatment had the least 5%) However, pre-sowing
treatments had significant effects on germination of P. nitida seeds. In conclusion, this work
has established an effective approach for breaking seed dormancy and enhancing seed
germination of Picralima nitida and recommends the use of sulphuric acid for breaking
dormancy of P. nitida seed and the time for soaking the seed in sulphuric acid should be 2
minutes in other to promote the germination process and improve the early germination of
seedlings in the nursery.
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Introduction complex physiological process that

Seeds are genetic materials that carry response to environmental signals such as
resemblance traits across generational water potential, light and other factors.
boundaries. Seed germination is a Poor seed germination is the major

This work is licensed to the publisher under the Creative Commons Attributions License 4.0
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limiting factor of threatened medicinal
plants for large scale production and
cultivation under cold desert conditions.
(Baskin et al. 1993). Seed germination in
general can be controlled by many factors
like natural germination, growth inhibitors
(Angevine and Chabot, 1979). These are
the derivatives of benzoic acid, cinnamic
acid, coumarin, naringenin, jasmonic and
abscisic acid (ABA). It has been
postulated that seed coat (testa) of many
plant species contains considerable
amount of germination inhibitor, which
prevent their seed germination (Arora and
Bhojwani, 1989). The first stage of
germination consists of ingesting water
and an awakening or activation of the
germplasm. Protein components of the
cells that were formed as the seed
developed became inactive as it matured.
Seed germination is important to know the
germination pattern of a plant, more
particularly the medicinal ones that might
need to bring under cultivation for the
primary  healthcare  system.  The
significance of the seedling in plant
population ecology has long been
recognized (Baskin and Baskin 1998). The
germination response pattern of seeds is
also regarded as a key characteristic in
plant life history strategy (Baskin et al.,
1993)

Picralima nitida is a tropical tree of the
family Apocynaceae. Its parts are highly
medicinal. Evans and Turnbull (2004)
submitted that seeds are expensive, scarce
and precious. These species, according to
Leakey (1999), have traditionally
provided communities and households
with their everyday needs for food and
medicinal products.

Duwiejua et al. (2002) reported that the
seed contain a mixture of alkaloids
producing  antipyretic ~ and  anti-
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inflammatory  effects along  with
analgesia. Extracts of the seeds have been
reported to have physiological activity in
five alkaloids namely akuammidine,
akuammine, akuammicine, akuammigine
and pseudoakuammigine (Meenzieset al.,
1998).

This useful species occurs only in the
wild under no form of management but
with a threat of extinction, as part of the
domestication strategy therefore; this
study was carried out to examine the role
of various dormancy breaking treatments
requirements  for  effective  mass
production of the species at the nursery.

Materials and Method

The study was carried out at
silviculture section nursery of the
department  of  sustainable  forest

management, forestry research institute of
Nigeria, Ibadan located on the latitude 07°
23'18" N to 07°23'43" N and longitude
03°5120" E to 03°53'43" E. the location
lies on 199 m above sea level, having total
rainfall of 1420.06mm with peaks in June
and September. It has average annual
temperature of 26.46°C and relative
humidity of 74.55% (Afolabi et al., 2021).
Mature fruits of Picralima nitida seeds
were collected in Ibadan, the capital of
Oyo State. It is in the sub-humid agro
ecological zone of Nigeria. There are two
distinct climatic seasons which are the dry
season (from November to March) and
rainy season (April to October). Ibadan is
characterized by two peaks of rainfall. The
average rainfall is about 12320mm per
annum, the maximum temperature ranges
from 28°- 34°C and minimum temperature
is between 20°-23°C (FRIN
Meteorological Station, 2012). Seeds
were extracted from the fermented fruits
manually and the seed coats removed to
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improved  germination  (Gbadamosi,
2013).

The  experimental design  was
completely randomized with four
replicates. One thousand three hundred
(1300) seeds were wused for this
experiment. One hundred (100) seeds
were allocated for each pre-treatment and
twenty-five (25) seeds per replicate
replicated 4 times per treatment. The pre-
treatments investigated are:

1. Soaking in tap water at 25°C for 24
hours (PT 1)
2. Soaking in hot water at 100°C for 30
seconds (PT 2)
3. Soaking in HCI (30% diluted acids)
for 30 seconds (PT 3)
4. Soaking in HCI (30% diluted acids)
for 1 minutes (PT 4)
5. Soaking in HCl (30% diluted acids)
for 2 minutes (PT 5)
6. Soaking in HNO3(30% diluted acids)
for 30 seconds (PT 6)
7. Soaking in HNO3 (30% diluted acids)
for 1 minute (PT 7)
8. Soaking in HNOs (30% diluted acids)
for 2 minutes (PT 8)
9. Soaking in H2SO4 (30% diluted acids)
for 30 seconds (PT 9)
Soaking in H>2SO4 (30% diluted acids)
for 1 minute (PT 10)
11. Soaking in H2SO4 (30% diluted acids)
for 2 minutes (PT 11)
Control ( no pre-treatment) (PT 12)

10.

12.
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The acid treated seeds were washed
thoroughly with distilled water. The
treated seeds and control were sown in
well-labelled germination trays containing
top soil. The trays were arranged in
completely randomized design in the
green house. Watering was done twice
daily. Germination counts were taken on
daily basis for 8 weeks. The experiment
was terminated when no further
germination occurred for 2 weeks after the
last count .and data generated was
subjected to analysis of variance while
LSD used to separate the means.

Result
The result presented in table 1 below
showed  variation on  pre-sowing

treatments on germination of seeds of P.
nitida, the response of seeds to pre-
treatments and total germination was
between 5 and 95. Seeds treated with
H>SO4 (30% diluted acids) for 2 mins
produced the highest germination
percentage of 95% while those treated
with HNOs (30% diluted acids) for 30
seconds had 68%. This was followed by
seeds treated with HxSO4 (30% diluted
acids) for 1 minute had 59%. While
control (without treatment had the least
5% (Table 1). Pre-sowing treatments had
significant effects on germination of P.
nitida seeds



Seed Germination and Dormancy Breaking Techniques for Picralima nitida.............Kareem et al.

Table 1: Effects of pre-treatments on seed germination of P. nitida

Treatment Germinated seed Mean Std. Deviation Percentage
ptl 47 11.75000<¢ 3.09570 47
pt2 54 13.5000¢¢ 3.10913 54
pt327 6.7500® 2.75379 27
pt4 24 6.0000* 3.16228 24
pt5 38 9.5000" 5.322901 38
pto6 68 17.0000¢ 5.35413 68
pt7 58 14.5000¢¢ 4.20317 58
pst8 39 9.7500" 5.73730 39
pt9 56 14.0000¢¢ 2.70801 56
spt10 59 14.7500¢¢ 5.50000 59
ptll 95 23.7500¢ 1.50000 95
ptl12 05 1.2500° 0.50000 05

Note: Means with the same letter under each column are not significantly different from each other
at probability level 0.05 according to LSD

Table 2: Analysis of Variance of Pre- treatment on Seed germination of P. nitida

Source DF Sum of Square Mean of square F Sig
Treatment 11 1493.750 135.795 8.832 .000
Error 36 553.500 15.375

Corrected Total 47 2047.250

There is significance difference at 5%of probability level

Table 3: Physical and Chemical Analysis of the Top Soil

pH 59

% Sand 92.5

% Silt 4.0

% Clay 4.5

Organic Matter 0.11

% N 0.07
Available 1.09  (ppm)
K 0.19 mol/kg
Na 0.35mol/kg

From the result of the soil analysis the soil is lightly acidic with pH of 5.90
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Fig. 1: Showing the mean germination of effects of pre-sowing treatments on seed

germination of P .nitida

Discussion

Germination of seed is a critical stage
because rest of the plant life directly rested
upon the rates of its germination. Acid
scarification produced encouraging result
as seed treated with H2SO4 (2 minutes)
had best result. This positive response of
P. nitida seeds to acid scarification agreed
with the findings of Adio et al. (2008) in
pre treatment of Afzelia africana (Sm.),
Ailero, (2004) in Parkia biglobosa (Jacq.)
and Adio et al, (2006) in Adansonia
digitata (L.) as seed treated in H>SO4 acid
gave best performance in quality when
compared with other treatments. Seeds of
p. nitida responded also to HNO3(30%
diluted acids) for 30 seconds ,this finding
also agreed with Emenongor et al. (2004)
treatment used for dormancy breaking in
Corchorustriden as the germination
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percentage increased compared with
control. The use of hot water at 100°C
relatively broke dormancy of P. nitida
seed and this findings agreed with the
report of Bhuyar et al. (2000) that seeds of
Rauvolfia serpentine (L.) Benth. exKurz
soaked in hot water at 80°C for 5 minutes
(and cooled down to room temperature)
produced highest germination percentage
and better seedling vigour index. While
Gupta (2003) obtained  highest
germination percentage of 88 and 82 in
bryonopsis lanceolata (Siebold and Zucc.)
and Bixa orellana (Linn.) respectively
when treated with hot water (65°C for 60
minutes) compared with control (40 and
36% respectively). Aduradola et al,
(2005) also reported highest germination
value of 80% from hot water treatment for
Chrysophyllum albidum (G.Don).
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Conclusion

In conclusion, this work has
established an effective approach for
breaking seed dormancy and enhancing
seed germination of P. nitida through
water and Acid scarification in various
concentrations and durations, in order to
achieve appropriate germination for this
species. P. nitida seeds demonstrated
inherent seed coat induced dormancy.
Based on the result the use of sulphuric
acid for breaking dormancy of P. nitida
seed is recommended and the time for
soaking the seed in sulphuric acid should
be 2 minutes. This will enhance the
process and improve the early germination
of seedlings in the nursery.
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