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Abstract
This study examined the effect of pretreatment of Pentadesma buryracea in cold water on the germination of its seeds. Seeds of P. buryracea 
collected from Cross River State of Nigeria after air drying for some days were subjected to water treatment. The experiment was carried out 
in Moist Forest Research Station, Benin City, Nigeria. Processed seeds were subjected to cold water soaking for 24 hours (T2), 48 hours 
(T3) and 72hours (T4) in order to investigate the effect of cold water pre-germination treatment on germination rate. For the control (T1), P. 
buryracea seeds were extracted and sown without pre-germination treatment. Hundred seeds per treatment were sown directly into 
polythene pots filled with topsoil. The experiment was laid out in complete randomized design (CRD) with four replicates. Germination was 
recorded daily for 4 weeks until the cease of emerging germinated seeds. The seeds were considered to be viable when a visible protrusion of 
split seed coat with the cotyledons, hypocotyls, and epicotyls appears on the surface of the soil. The results showed that seeds soaked for 24 
hours (T2)  had the highest mean number of germinated seeds (29.42) followed by the control (T1) but no significant difference exists 
between their means. Seeds soaked in water for 48hours (T3) had the least mean germinated seeds (8.68) and this is not significantly 
different from (T4). This suggests that the best pre-treatment method Pentadesma butyracea seed germination is cold water soaking for 
24hrs before sowing
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Introduction
Plants have always played an important role on earth and the 
seeds are one of the most important medium through which 
plants can survive their existence on earth (Hossain et al., 
2005). Seeds are of particular importance and a key element in 
both in-situ and ex-situ plant conservation methods. Research 
have shown that pre-sowing treatments strongly enhances the 
germination process of seeds and several studies (Algunaid et 
al., 2013; Azad et al., 2010; Soyler and Khawar, 2007) have also 
shown that breaking the dormancy of seed needs to be done to 
ensure a fast germination process. Aref et al., (2011) reported 
that seed dormancy occurs naturally to provide a better chance 
for the establishment of seedlings under more favorable 
conditions in an attempt to guarantee growth and survival of 
young seedlings. The degree of dormancy makes it difficult for 
seed to germinate evenly and adequately (Nwoboshi, 1982). 
Seed quality and environmental conditions are factors to 
consider when seeds are chosen for planting.

One of seed pre-treatment methods is the cold water method. In 
this method, seeds are soaked in distilled water or tap water for a 
period of time before sowing. Water absorption is controlled 
through the period which seeds are in contact with water 
(Moosavi et al., 2014). Priming by water affects DNA and RNA 
synthesis, alpha-amylase activities and better embryo growth. 
It also improves the germination rate, growth consistency, 
seedling vigor and deployment (Basra et al., 2005 and Ruan et 
al., 2002). 

Pentadesma butyracea of Clusiaceae family is a ligneous forest 
species with multiple uses. It is widely distributed in Africa 

from Guinea-Bissau to the West of the Democratic Republic of 
Congo. The plant is known as “tallow tree” or “butter tree” in 
English (Ayegnon et al,2015). Pentadesma butyracea is found in 
the centre and northern part of Benin in forest galleries and along 
waterways (Avocèvou-Ayisso 2011). The species contains 
oleaginous almonds which are consumed like kola. Edible butter 
called kanga or lamy butter which is similar to shea butter 
(Butyrospermum parkii) is usually extracted from it (Mabberley, 
1987). Different authors have stated different traditional uses of P. 
butyracea. Dencausse et al.(1995) reported that P. butyracea 
butter is traditionally used as massage oil on skin and as hair care 
and also in the manufacturing of soap for softening, lubricating 
and healing qualities. It is also used to retard the ageing of skin in 
patented cosmetic preparation (Courtin, 1986). 

Some of the woody species including P. butyracea are severely 
threatened with extinction due to lack of sustainable programme of 
long lasting management of their ecosystems (Noudogbessi et al., 
2013), it is therefore important that conservation of this species 
either in its natural habitat (in situ) or preservation of its genetic 
diversity away from their field habitats (ex-situ) in facilities such 
as botanical gardens, seed gene banks, in-vitro gene banks, and 
field gene banks be done. There has been no available information 
on water pretreatment application on P. butyracea seed 
germination, this research therefore finds out the effect of water 
pretreatment on the germination of P. butyracea.

Materials and Methods
Pre-germination Treatments: P. butyracea seeds were collected 
from Cross River State of Nigeria and after air drying for some 
days were subjected to water treatment. The experiment was 
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carried out in Moist Forest Research Station, Benin City, 
Nigeria. The seeds were soaked in tap water for 24 hours (T2), 
48 hours (T3) and 72 hours (T4) in order to promote 
germination. For the control (T1), seeds were extracted and 
sown without any pre-germination treatment. The pre-
germination treatments were scheduled to be completed at the 
same time to allow for the seeds to be sown at the same time. 
Hundred seeds per treatment were sown directly into polythene 
pots filled with topsoil. There were four treatments (T1, T2, T3 
and T4) which were randomly allocated. The experiment was 
laid out in complete randomized design (CRD) with four 
replicates. Germination was recorded daily for 4 weeks until the 
cease of emerging germinated seeds. The seed was considered to 
have germinated when a visible protrusion of split seed coat 
with the cotyledons, hypocotyls, and epicotyls appears at the 
surface of the soil. The data generated was arc-sine transformed 
and subjected to ANOVA and Duncan multiple range tests.

Results and Discussion
The idea of water pre-treatment for seeds is aimed at reducing 
the lag phase in germination and to enhance early seed 
germination and seedling establishment thereby shortening the 

rest in the early vegetative growth (Sabongari and Aliero, 2004). In 
this study, germination occurred in all the treatments. Fig 1 below 
shows the trend in the cumulative number of seeds that germinated 
as recorded on weekly basis. Seeds of P. butyracea soaked in cold 
water for 24 hours(T2) recorded the highest total germination of 
65% followed by seeds soaked for 48 hours (T3) with a total 
germination of 61 which represents 61 percent. 36% was recorded 
for seeds soaked in water for 72 hours (T4). The seeds that were not 
soaked in water (T1) which served as the control recorded the 
lowest percentage of germination (32%). One important 
observation from the germination trend  as shown in Fig 1 is that 
between weeks 18 and 19, there was a surge in germination from all 
the treatments compared to all others periods. It was observed that 
Treatment 4 had addition germination of 18, followed by 
Treatment 2(15) then Treatment 3(13) while Treatment 1(Control) 
had 10 germinations. It was also observed that from the beginning 
of germination, T3 had the highest number/count of germinated 
seeds and maintained the trend up to week 14. It was only from 
week 15 that the cumulative number of germinated seeds became 
higher in T2 than T3. A plausible reason for this development could 
be that seeds in T2 required more time for watering to stimulate 
more germination.

Table1 shows the mean germination of the seeds of P. butyracea 
which ranged from 8.68 to 29.42. The table showed that T2 had 
the highest mean number of germinated seeds with 29.42 
followed by treatment 3 (48 hour soaking) with 26.74 but no 
significant difference between their means. T4 had the least 
mean germinated seeds of 8.68 and is not significantly different 
from T1 but there was significant difference among the 
treatments. This implies that the optimum duration for soaking 
is within 24 and 48 hours. The result also shows that the longer 
the soaking period the lower the number of germinated seeds. 

Contrary to the finding of this study, Amusa (2010) worked on 
Afzelia Africana  reported that seed germination under the 
different cold water treatment gave a fair germination percentage 
between 33.33% and 53.33%). He discovered that the longer the 
cold water treatment, the earlier the commencement of seed 
germination, although this was not significant within the 
treatment. Generally, germination under the control gave higher 
percentage (60.00%) than those of cold water treatment, though 
with longer germination commencement period (average of 14 
days after sowing).

Fig 1: Graph showing the trend in germination of P. butyracea seeds under different pretreatments.
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Table 1: Comparison of Means of Germinated Seeds Subjected to Different Water Pre-Treatments on P. butyracea

 

Different Water Treatments  Mean values as distributed by DMRT

1  2  
Treatment 4

 
(72

 
hour soaking)

 
8.68

  
Treatment 1

 
(Control)

 
10.42

  Treatment 2
 

(24 hour soaking)
  

26.74
 Treatment 3

 
(48

 
hour soaking)

  
29.42

 Sig. 0.697 0.548

The ANOVA (Table 2) revealed that there was significant 
difference in the germination of P. butyracea seeds under 
different water pre-treatments (p≤0.01). That implies that 
soaking of P. butyracea in cold water for some specified period 
has effect on the germination of its seeds. In line with findings of 
this study, Moosavi et al, (2014) reported that 20 hour pre-
treatment had the lowest germination percentage when 
compared with other treatments (control 8, 12 and 16hour pre-
treatments) which had the highest germination percentage in the 
same level when studied the effects of water seed pre-treatment 

on soybean. In the study carried out by Missanjo et al, 
(2014),seeds immersed in cold water was less effective and there 
was no significant difference between the treatments of 
immersion in cold water and the control giving the reason behind 
this to be the outer coat of the seeds that were equally thinned 
(Azard et al, 2014). Usman et al, (2010) observed mean seeds 
germinated at 16 days after sowing for the three treatments as 
follows; 3.5385 for 8 hours, 6.3077 for 12 hours and 4.4615 for 24 
hours treatment. This shows higher germination rates for 12 and 
24 hours treatment which is above the 8 hours and control.

 

Sum of squares df Mean square F sig

Treatments
 

6618.368
 

3
 
2206.123

 
11.769

 
.000

Error
 

13497.053
 

72
 

187.459
   Total 20115.421 75

Conclusion
The result of this study showed that water treatment enhances 
the germination process of Pentadesma butyracea because of 
the thick seed coat. Soaking its seeds for 24hours had the highest 
mean number of geminated seeds for 29.42 with no significant 
difference from 48 hours soaking in water. This suggests that 
soaking the seeds of Pentadesma butyracea for between 
24hours and 48hours before sowing is a reliable pre-germination 
treatment for seed germination. However, there may be the need 
to try other methods of pretreatment like the use of acid, 
scarification and soaking in hot water etc, to determine the best 
method of pretreatment that will stimulate early germination of 
the seeds.

References
Algunaid F.H., Ibrahim A.M. and Zahran B.B.I. (2013): Khaya 

senegalensis seeds polymorphism and dormancy 
breaking, seed collected from different localities in 
Sudan. International Journal of Scientific and 
Research Publication Vol. 3 (12): 1-7 

Amusa T.O. (2010): Effects of Three Pre-Treatment Techniques 
on Dormancy and Germination of Seeds of Afzelia 
africana (Sm. Ex Pers). Journal of Horticulture and 
Forestry 3 (4): 96-103 

Aref I.M, El Atta H.A, Al Sharani T. and Ismail A.M. (2011): 
 Effects of Seed Pre-Treatment and  Seed Source on 
 Germination of five Acacia spp. African Journal of 
 Biotech.  10(71):15901- 15910.

Table 2: Analysis of Variance on Effect of Water Pre-Treatments on P. butyracea seeds

df= degree of freedom; F= frequency calculated; Sig = significance

Avocevou-Ayisso C.M.A. (2011): Etude de la Viabilitédes 
populations de Pentadesma butyracea Sabine et de 
leursocioeconomie au Bénin. Thése de doctorat. 
Universitéd'Abomey Calavi  Bénin 223p.

Azard M.S, Manic, M.R, Hasan M.S, and Matin M.A. (2011): 
Effects of Different Pre-Sowing Treatments on Seed 
Germination Percentage and Growth Performance of 
Acacia auriculiformis. Journal of Forestry Research. 
22. 2: 183-188

Azad M.S, Zedan- Al-Musa M. and Matin M.A. (2010): Effects of 
Pre-sowing treatments on Seed germination of Melia 
azedarachi. Journal of Forestry Resources 21:193-196 

Ayegnon, B.P, Kayodé , A.P., Nassia, I , Barea,B., Tchobo, F.P., 
and Hounhouigan, J.D.,(2015) Effects of Storage 
Conditions on the Fatty Acid Composition of the Butter 
of Tallow Tree (Pentadesma butyracea) Journal of 
Applied Biosciences 92(8): 630 – 638

Basra, S. M. A., Afzal, I., Rashid, A. R. and Farooq, M. (2005): 
Pre-Sowing Seed Treatment to Improve Germination 
and Seedling Growth in Wheat (Triticum aestivum L.). I 
Cadernode Pesquisa Ser. Bio., Santa Cruz de SuI., 17: 
155-164. 

Courtin, O. (1986): Cosmetic preparation to retard the ageing 
skin. European Patent Applications. pp13.

Dencausse, L., Ntsourankoua, H., Artaud, J., and Clamou, J.L., 
(1995):Comparaison des compositions lipidiques des 
beurres de Pentadesma butyracea et de Karit´e,” 
Ol´eagineux, Corps Gras, Lipides.2 (2): 143–147.

Effect of Water Pre-treatment on the Germination.............................Idumah, Ogunwande  Akinyemi,  Ighodaro and Isebemhe 

Nigerian Journal of Forestry Vol. 46  Nos  1 & 2  (www.njf-ng.org)2016  Nigerian Journal of Forestry Vol. 46  Nos  1 & 2  (www.njf-ng.org)2016  Nigerian Journal of Forestry Vol. 46  Nos  1 & 2  (www.njf-ng.org)2016  92



Hossain M A, Arefin M.K, Khan B.M, Rahman M.A (2005) 
Effects of Seed Treatments on Germination and 
Seedling Growth Attributes of Horitaki (Terminalia 
chebula Retz.) in the nursery. Research Journal of 
Agriculture and Biological Sciences.1(2): 135-141

Mabberley, D.J (1985) The Plant-Book, A portable Dictionary 
of the Higher Plants Cambridge University Press, 
Cambridge, UK. Xii+706pp

Missanjo E, Chioza A. and Kulapani C. (2014): Effects of 
Different Pretreatments to the Seed on Seedling 
Emergence and Growth of Acacia polyacantha. 
International Journal of Forestry Research Article 
ID583069,6pp http:dx.doi.org/10.1155/2014/583069 
retrieved 30 June 2017 

Moosavi, S.S., Alaei, Y. and Khanghah, A.M. (2014) The Effects 
of Water Seed Pre-treatment on Soybean Vegetative 
and Reproductive Traits. International Journal of 
Agriculture and Forestry.4(3): 12-17.

Noudogbessi, J.P.A, Natta, A.K., Tchobo, F.P., Bogninou, G.S., 
Bothon, F.T., Bossou, A.D., Figueredo,G., Chalard, 
P. ,  C h a l c h a t ,  J . C  a n d  S o h o u n h l o u é ,  

D.C.K.(2013) .Phytochemical  Screening of  
Pentadesma butyracea Sabine (Clusiaceae) Acclimated 
in Benin by GC/MS.pp8

Nwoboshi, L.C. (1982): Tropical Silviculture: Principles and 
Techniques. Ibadan University Press Publishing House 
University of Ibadan, Ibadan. Nigeria, 333p

Ruan, S., Xue, Q. and Tylkowska, K. (2002).Effects of seed 
priming on germination and health of rice (Oryza sativa 
L.) seeds. Seed Sci. Technol. 30: 451-458.

Sabongari S. and Aliero, B.L. (2004): Effects of Soaking Duration 
in Germination and Seedling Growth of Tomato 
(Lycopersicum esculentum Mill). African Journal of 
Biotech. 3:47-51

Soyler D. and Khawar K.M. (2007): Seed Germination of Caper 
(capparissovate var. herbacea) using α Naphthalene 
Acetic Acid and Gibberelic Acid. International Journal 
of Agric. Biology 9: 35-37 

Usman A., Sotannde O.A, Mbaye Y. P. and Musa Y.(2010): Effects 
of Cold and Hot Water Pre-Treatments on Emergence of 
Acacia Senegal Seeds in the Nursery. Journal of 
Research in Forestry, Wildlife and Environment 2:207-
213.

Effect of Water Pre-treatment on the Germination .............................Idumah, Ogunwande  Akinyemi,  Ighodaro and Isebemhe 

Nigerian Journal of Forestry Vol. 46  Nos  1 & 2  (www.njf-ng.org)2016  Nigerian Journal of Forestry Vol. 46  Nos  1 & 2  (www.njf-ng.org)2016  Nigerian Journal of Forestry Vol. 46  Nos  1 & 2  (www.njf-ng.org)2016  93


