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Abstract

Germination of Tectona grandis using both the fruit stones and the seeds of different size classes were investigated. Data
on germination percentage (G%), mean daily germination (MDG), germination value (GV) and peak value (PV) for the
fruit stones and the seeds were obtained. The fruit stones and the seeds were classified into small, medium and large sizes.
The results showed that the different size classes of the fruit stones had mean daily germination (MDG); small (0.66);
medium (0.77); and large (0.66) while the seeds had small (0.77); medium (0.77); and large (0.83). However, the
germination capacities of the fruit stones for the small, medium and large sizes of Tectona grandis were 77%, 90% and
77% respectively, while germination capacities for the seeds were 90%, 90% and 97% for the small medium and large seed
sizes respectively. The results showed that large seed size had the highest number of germination (29), followed by the
small and medium sizes with 27 number of seedling germination each while for the fruit stones, medium sizes had the
greatest number of germination. It can be therefore concluded for this study that seeds from large size class had been found
to have a better germination percentage compare to the medium and small size classes. Furthermore, the fruit stones and
seeds of the different size classes do have influence on the germination of Tectona grandis.
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Introduction

All plants species face a fundamental reproductive trade off and they can produce either small seeds or a few large seeds
(Aderounmu, et al., 2011). Considerations for superior seed morphological traits is of paramount importance in
domestication programme. Tectona grandis is an exotic species belonging to the family of Verbenaceae. It is commonly
known as teak. It is a tall evergreen tree. It has yellowish blonde to reddish brown wood. It attains the height of about 30m.
Other related species of teak apart from Tectona grandis are Tectona hamiltoniana and Tectona philippinensis (Eco India,
2008). Its natural distribution is in Southeast Asia, from the Indian subcontinent through Myanmar and Thailand to Laos. It
will grow and survive under a wide range of climatic and edaphic conditions (Anon, 1986). Researches have shown that
seed morphological parameters have significant effects on the seedling vigour and subsequent development of plants (Oni
and Bada 1991; Jimoh and Okali 1999; Oni 2000). There have been reports of larger seedling growth, higher probability
of survival in low light and dry conditions and increased probability of recovery from herbivory in seedlings from large
seeds than seedlings from small seeds (Leishman and Westoby, 1994; Harms and Dalling, 1997).

Successful plantation establishment of Tectona grandis requires a detailed knowledge of its silvicultural
requirements which is very vital in forest practice. Intraspecific variations are common in seed dimensions owing to the
influence of the environment and genetic differences. Seed- size grading can be a very useful practice in the nursery.
Through this, seedlings of uniform growth are produced (Aderonke, et al., 2008). There is evidence that seed sizes
influence seed production and even vegetative growth (Shado 1980). The demand for pulp and paper products has
continued to rise owing to the increase in population in Nigeria and the number of students admitted to primary, secondary
and tertiary institutions causing the continued over reliance on this imported exotic species to meet the increasing demand
for pulp and paper. The wood from Tectona grandis is used for furniture making, boat decks and for indoor flooring. It is
widely used to make the doors and house windows. It is resistant to the attack of termites. Teak is probably the best
protected commercial species in the world. Therefore, there is need to increase the large expanse of this species already
available in the country. However, this paper investigated the effects of different sizes of seed fruit stones and seed sizes on
the germination of Tectona grandis.

Materials and Methods
The fruit stones of Tectona grandis were collected from the seed store of Forestry Research Institute of Nigeria, (FRIN)
Ibadan. The fruit stones collected were categorized into large, medium and small sizes using a digimatic calliper. The teak
fruits collected were soaked and dried alternatively for 8days in a bucket filled with water. Simultaneously, another
fraction of the fruit stones selected from each size class without soaking in water was cracked with hammer to extract the
seeds from the fruit. For each of the different size classes, 30 fruit stones and 30 seeds were sown in a germination box
filled with a mixture of a sieved top soil and a higher proportion of river sand and placed under a nursery shed. Watering
was done twice daily. Germinations were observed and recorded every 5days, up to 30 days.

Mean Daily Germination (MDG), Peak Value (PV) and Germination Value (GV) were calculated using the
following formulae (Czabator, 1962).

MDG = Cumulative percentage of seed/fruit germination — .........ccccveenee 0]
No. of days from sowing to end of test

PV = Daily germinationspeed (i)
No. of days since sowing

GV = final) MDGXPV (iii)
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Results and Discussion

The Mean Daily Germination (MDG) values of fruit stones for the different size classes are large (0.66), medium (0.77),
small (0.66) while that of the seeds were large (0.83), medium (0.77), and small (0.77) (Table 1). The fruit stones had a
Peak Value range; large (0.6) and medium (0.4) after 15 days and the small (0.9) after 20 days. The seeds however had a
Peak Value large (0.5) after 15 days, and the medium (0.6) after 20 days and small (0.3) after 10 days (Table 1).

The result showed that the medium fruit sizes had the greatest number of germination with 27, followed by small
and large fruit sizes with 23 each (Fig 1). However, from figure 2 below, large seed size had the highest number of
germination, followed by the small and medium sizes with 27 number of seedling germination each. Generally, medium
fruit sizes and large seed sizes should be expected to germinate higher in the nursery. However, there have been
conflicting reports on the effect of seed source and size on growth and yield in various crops (Burnett, et al, 1997, Perin et
al, 2002). Aderonke, et al., (2008) concluded that seed sizes do not affect the germination and early seedling growth of
Ceiba pentandra, however, result here showed that seed sizes do affect the germination and seedling growth of Tectona
grandis. Grading of teak fruits into classes would improve the quality of seed production and seedling yield. The
germination capacity of fruit from each of the fruit size was high. The germination value was low for large fruits when
compared with those of medium and small fruits. This could be attributed to the PV of germination, which took along
period with respect to the total number of germination than those for medium and small fruit sizes. Turk and Tahaawa
(2002) and Perin, et al., (2002) indicated a similar finding, that seed size had no grain yield for Faba bean and the common
bean. This is, however, in contrast to the findings on Tectona grandis for which medium size of the fruit stones and seeds
have the best germination values.

Conclusion and Recommendations

Effects of seed fruit stones and various seed sizes on the germination of Tectona grandis have been established.
Phenotypic observations and measurement taken showed that there were distinct variations between the seed fruit stones
and the large seed size, medium seed size and the small seed size of Tectona grandis. The medium size for both the seed
fruit stone and the seed gave the best germination. However, there is still need to further the experiment to know the effect
the sizes will have on the dry matter accumulation of the seedlings. Tectona grandis is an exotic and fast growing
economic species known for its durability and its resistance to termites attack. The judicious selection of its planting
materials could be meaningful for its improvement, thereby making it easier the multiplication of Tectona grandis
plantation in the country.
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Tables
Table 1: Showing the Mean Germination Values for fruit stones and seeds of Tectona grandis
Fruit/seeds Different sizes Germination % MDG PV GV
Large 77 0.66 0.6 0.40
Fruit stones Medium 90 0.77 0.4 0.31
Small 77 0.66 0.9 0.59
Large 97 0.83 0.5 0.42
Seeds Medium 90 0.77 0.6 0.46
Small 90 0.77 0.3 0.23
Figures

Figure 1: Chart showing the Cumulative germination of different seed sizes of Teak
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Figure 2: Chart showing the Cumulative germination of different seed sizes of Teak
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