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ABSTRACT 
 
Large scale deforestation all over the world necessitates planting of more trees to augment the forest estate. 
Tree planting and forest production require the use of lots of seeds to raise seedlings. Factors of importance 
are those directly relating to the seed as well as those indirect factors affecting the germination of seeds, 
early growth and survival of seedlings. The main factors include physiological and physical attributes of 
seeds, factors controlling availability in time and quantity, seed extraction/handling, viability, storage, 
germination and early growth characteristics; nursery site condition, management know-how and dedicated 
staff are also vital to the success of forest production by affecting the sustenance of growth, development 
and survival of seedlings raised. Nursery staff, seed vendors and seedling producers should be properly 
trained in seed technology and nursery practices in order to enhance the quality and quantity of seedlings 
produced from available seeds. This is because seed is an invaluable regenerative propagule without which 
there would be neither seedlings nor forest establishment. 
 
Keywords: Forest, germination, nursery, seed, survival. 
 

*Corresponding author. E-mail: esoheoboho@hotmail.com. 
 

 
 
INTRODUCTION 
 
A forest is best defined as an ecosystem or assemblage 
of ecosystem dominated by trees and other woody 
vegetation. The living parts of a forest include; trees, 
shrubs, vines, grasses and herbaceous (non-woody) 
plants, mosses, algae, fungi, insects, mammal birds, 
reptiles, amphibians and micro-organisms living on the 
plants and animals in the soil 
(www.museum.state.il.2000). It is of great benefit to 
mankind, providing many values like timber, food, 
chemicals, gun, medicine, fibre, wildlife, soil and 
watershed protection, carbon sequestration, general 
environmental amelioration and maintaining biodiversity. 
Deforestation is taking a toll on much of the forests of the 
world at an alarming rate. In Nigeria, estimate of this rate 
has been put at about 3.5% or 400,000 hectares of the 
country’s forest area per year (Akachukwu, 1997). Many 
reasons have been given for deforestation including 
urbanization, infrastructural development, logging, 
agriculture (especially plantation for cash crops), fire and 
wars. 

The forest estate of any  nation  could  be  increased by  

enhancing the quality and quantity of the natural forest, 
particularly through the application of sustainable forest 
management principles, low impact logging, enrichment 
planting and overall better protection/management of 
natural regeneration. Success of the natural regeneration 
depends on the availability of regenerative propagules of 
the desired species. Much of such propagules are usually 
from the mother trees in the forest or nearby locations. 
The logging practices which take the biggest and best 
trees in the forest is therefore a negative factor in the 
availability of seeds/propagules from the forest seed 
store for regeneration. Logging and wild fire could also 
damage seeds/wildlings and saplings in the lower stratum 
of the forest, and so militating against natural 
regeneration success. Thus, the few cases of success 
apart, the natural regeneration system has not always 
given the desired results. The paucity of regeneration, the 
uncertain period of waiting for their inducement to occur, 
and the slow growth of the chance established crops, 
coupled with the ever increasing pressure from other land 
uses   seriously   militate  against  the  future  reliance  on  
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natural regeneration systems for the management of the 
accessible parts of the tropical moist forest for timber 
production (Nwoboshi, 1976). 

Plantation or artificial forest of desired species could be 
established to augment the natural estate. Species 
prominent in plantation establishment in Nigeria include 
exotic species like Tectona grandis, Gmelina arborea, 
(timber), Azadirachta indica and Eucalyptus 
camaldulensis (shelterbelt and urban plantings). The 
main reasons for their popularity include their relatively 
fast growth rates, ease of management/known nursery 
silvicultural practices and their great adaptability to the 
sites of establishment. Successful plantation 
establishment requires secured land, technical know-how 
of producing the species (nursery and plantation), labour, 
fund at the right time, seed and the selected species 
should not be detrimental to the livelihood of the 
community it is established in. Whether the natural forest 
is to be enhanced or a plantation is to be established, lots 
of seedlings need to be used to accomplish the task. 
Trees can be raised by direct seeding, wildlings, 
vegetative propagation and seedlings, the latter being the 
most dominant. Evans and Turnbull (2004) were of the 
view that companies and government agencies with large 
planting programme may require tones of seed each 
year. In 1980s, Brazil was using 16 tones of tiny Eucalypt 
seeds annually and in recent years it has not been 
unusual for some Indonesian companies to use over one 
tone of seeds to undertake an annual planting 
programme of 30,000ha of Acacia mangium. They also 
opinioned that seeds often cost hundreds of dollars per 
kilogram and so it is sensible to calculate carefully the 
quantity needed. The right seeds for use are those with 
good physiological and physical qualities. According to 
Evans and Turnbull (2004), the advantages of such 
qualities include, improved storage life, minimal seed 
wastage and uniform seedlings in the nursery. This 
review sets to bring to the fore the various seed issues 
that control its availability, germination establishment 
survival of seedlings for use in plantation establishment 
and natural forest enrichment. 
 
 
WHAT IS A SEED? 
 
Seed is a reproductive material, ripened/matured ovule 
resulting from the processes of pollination and fertilization 
of flower. It is enclosed within a fruit and containing an 
embryo (miniature plant) nutritive tissue (cotyledon) and 
the seed coat (testa). It usually has one scar representing 
point of attachment to the ovary wall. The seed is an 
indispensable means of plant survival. Its main functions 
for the plant include nourishment of the embryo made 
possible by the presence of the cotyledon(s), aiding 
dispersal to new location, dormancy during unfavourable 
conditions and source of planting stock. For man, the 
seed  has  many  values;  some  of  which  include;  food,  
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medicine, industrial, cosmetics, cultural, religious, 
decoration and games (Oboho, 2014). 
 
 
SEED FACTORS OF IMPORTANCE IN FOREST 
ESTABLISHMENT 
 
Seeds must be matured to give optimum performance. 
They are of varying shapes, sizes, colours, weight and 
coat (testa) texture as represented on Table 1. Some 
have hard testas for examples, Cordia millenii, Spondias 
mombin, Tetrapleura tetraptera, Ricinodendron 
heudelottii, Canarium schweinfurthii and Vitex doniana. 
Others have leathery testa for example Treculia africana, 
Azadirachta indica, Afzelia africana and Khaya 
grandifoliola. Some seeds can keep well for reasonably 
long time under open air condition and still remain viable 
e.g. Acacia nilotica, Abrus precatorius, Pinus caribaea 
and Tectona grandis but other seeds are very sensitive to 
dessication and quickly loose viability within a short time 
(some within few days) such seeds are said to be 
recalcitrant. Examples include Rhizophora racemosa, 
Allanblackia floribunda, Cola argentea and Heterocarpus 
heterophyllus. These inherent seed characteristics affect 
the method of handling and raising seedlings, making the 
difference between success and failure in production. 
 
 
Availability of seeds 
 
Page et al. (2012) believe that it is important to use good 
quality seed because they produce strong healthy 
seedlings. Such seeds are obtainable from phenotypically 
good mother trees from natural forests, plantations, 
orchards or certified vendors. However, seeds of 
adequate quality and quantity may not be available for 
planting for many reasons among which are; man puts 
seeds to other uses, making them unavailable for 
production purposes. For example: 
Food: Pentaclethra macrophylla, Treculia africana, Parkia 
biglobosa, Tamarindus indica, Brachystegia eurycoma, 
Pleukenetia conophora, Cola argentea. 
Cosmetics: Vitellaria paradoxa. 
Industrial: Acacia nilotica (fruits). 
Decorative: Abrus precatorius, Leucaena leucocephala. 
Oil: Pycnantus angolense. 
Fodder: Faidherbia albida. 

Seeds are obtained from fruits. Most trees fruit every 
year but some exhibit the mast year phenomenon when 
there is abundance of fruits produced by mother trees, 
while other years have low fruit production. Triplochiton 
scleroxylon, Acacia senegal, Moringa oleifera, Garcinia 
kola and Dacryodes edulis are examples of species 
exhibiting mast years. Seeds are cheaper to collect in 
mast year and they are most likely to be healthier and 
having higher germination potentials. 

Sometimes, many  fruits  could  be  produced  by a tree  
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Table 1. Seed characteristics of some species in Nigeria. 
 
Species Size Colour Weight 
Cola argentea Large Bright yellow High 
Auckubaka aubrevillea Very big Milky High 
Milicia excelsa Small Light yellow Very low 
Delonix regia Medium Grey Medium 
Pentaclathra macrophylla Big Dark brown High 
Cordia millenii Small Brown Low 
Ricinodendron heudelottii Medium Black Medium 
Tetrapleura tepraptera Small Black Low 
Cananrium schweinfurthii Big Light brown High 
Phoenix dactylifera Medium Brown Medium 
Treculia africana Small Milky Low 
Gmelina arborea Medium Light yellow Low 
Khaya grandifoliola Medium Brown Low 
Garcinia kola Big Brown High 
Blighia sapida Medium Black Medium 
Afzelia africana Medium Black with orange aril Low 
Gambeya albida Medium Brown Medium 
Acacia nilotica Small Grey Low 
Adansonia digitata Medium Brownish black Medium 
Azadirachta indica Small Milky Medium 
Nauclea diderrichii Tiny Light brown Very low 
Leucaena leucocephala Small Brown Low 
Abrus precatorius Small Red and black Low 
Brachystegia eurycoma Medium Blackish brown Medium 
Piptadeniastrum africanum Small Brown Low 
Pleukenetia conophora Big Black High 
Cola nitida Big Milky/Pink High 
Tamarindus indica Medium Brown Medium 
Pycnantus angolense Medium Blackish red Medium 

 
 
 
but the fruits are disturbed by pests which feed on them 
even before maturation. The pin-hole borer insect attacks 
Triplochiton scleroxylon flowers causing lots of abortion 
of flowers and the fruits are also destroyed before 
maturation by the same insect. Seeds of Terminalia 
superba and Terminalia ivorensis are lost to rodents and 
small mammals that feed on them while still on the 
mother tree, so also are those of Allanblackia floribunda, 
Pentadesma butyracae and Auckubaka aubrevillea. The 
sweet flesh of sandalwood fruit is a prized food for many 
types of birds. Fruits consumption by birds is the main 
reasons that not enough seeds are collected for planting 
or sale (Page et al., 2012). Under natural conditions, 
seeds of desired species must be available/or coincide 
with time of forest opening in order to be useful for forest 
regeneration. Forest site condition could reduce seed 
viability or make seeds more susceptible to damage and 
loss. The amount of litter and slash in forest could be so 
deep as to prevent germinating seed radical from 
reaching soil and growing. Large scale production of 
seedlings of species with seed availability problems 

would therefore be faced with high cost of seed 
procurement or inability to establish plantation due to 
scarcity of seeds mainly because of general seed 
production issues. 
 
 
Fruit/seed collection time vis-à-vis nursery practices 
 
Different tree species have their fruits maturing and ready 
for collection at different months of the year as indicated 
on Table 2. The conventional nursery activity period in 
Nigeria is usually between the months of January to 
August (from seed collection to planting out). It therefore 
follows that species which have fruits after March which 
is the seed sowing period for most of the government 
nurseries may not be taken for use even when available 
because of the rigidity of nursery schedule operated and 
availability of appropriate storage devices/facilities for off 
season seeds. The issue of storage is a serious problem 
in the nation’s forestry practice especially in terms of 
seed.  Storage   of  forest  tree  seeds  for  much   of   the 



 
 
 
 
 Table 2. Fruit collection/availability time for species in Nigeria. 
 

Species Time availability 
Garcinia kola  July – September 
Leucaena leucocephala Feb. – May, all year 
Piptadeniastrum africanum Dec. – Feb. 
Albizia lebbeck Feb. – May, all year 
Milicia excelsa March – May 
Tectona grandis Jan. – March 
Gambeya albida Jan. – April 
Dennettia tripetala March – May 
Dacryodes edulis June – September 
Khaya grandifoliola Feb. – May 
Terminalia ivorensis Nov. – Feb. 
Terminalia superba Dec. – March 
Brachystegia eurycoma Oct. – Dec. 
Gmelina arborea Mar. – May 
Dialium guineense Feb. – May 
Triplochiton scleroxylon Jan. – March 
Auckubaka aubrevillea Mar. – May 
Cola nitida  Jan. – March 
Allanblackia floribunda Feb. – April 
Diospyros mespiliformis Jan. – March 
Monodora brevipes  Sept. – Nov. 
Acacia nilotica Nov. – Feb. 
Afzelia Africana July – August 
Adansonia digitata March – June 
Moringa oleifera March – May   
Pycnantus angolense Jan – Mar. 

 
 
 
afforestation programmes have to be for short duration 
only between fruit harvest and seed sowing. Oboho 
(2014) therefore suggested that in practical terms, it 
might be better to sow seeds in the nursery after 
harvesting and cleaning because there are very many 
logistics like electricity failure or broken or faulty 
equipment that could mar the results obtained from 
stored seeds. Using the seedlings or saplings, instead of 
seeds should then assure better result instead of risking 
sometime total failure from poorly stored seeds. Howart 
et al. (1997) were of the opinion that germinability 
affected by seed collection is a crucial factor in seed 
quality used in most government nurseries in Nigeria. 
Failure to allow adequate time for seed procurement can 
place the success of plantation development at 
considerable risk (Evans and Turnbull, 2004). 

The above therefore is indicating that production of 
seedlings in government nurseries should be modified to 
take seed collection times into consideration and so have 
all year round seedling production schedule, thereby 
removing the problem of poor storage facilities and 
having seeds of good quality. Private nurseries could also 
exploit this factor and become more relevant especially in 
the  provision  of  NTFPs (Non  Timber  Forest  Products)  
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seedlings all year round. Conceited effect should be 
made in carrying out and compiling research information 
on various forest species seeds in respect of appropriate 
storage devices and durations with a view to enhancing 
seed availability and quality for sowing. 
 
 
Seed viability and germination 
 
Viability is a measure of the potential for seeds to 
germinate and grow (Teel, 1990). Germination on other 
hand is the process by which the dormant embryo in the 
seed gets activated, grows out of the seed coat and 
establishes itself as a seedling (Oboho, 2014). It is an 
inherent characteristic of seeds. Seed may be available 
but without adequate germination, no seedling 
establishment is possible. The ease with which seedlings 
are raised in the nursery , their early growth stages are 
special silvicultural characteristic worthy of examining 
when selecting species for plantation establishment. 
Talking about forest fruit tree production, Okunomo 
(2010) was of the view that there seems not to be 
adequate systematic and coordinated effort to increase 
their production due to limited knowledge about their 
germination. Before sowing seeds, they should be tested 
for purity, health and germination capacity. If fewer seeds 
than expected number germinate, the cost of each 
seedling is high. Seeds from pods have higher purity than 
berries and drupes, large seeds are also purer than 
tiny/small seeds. There are 3 (three) main types of 
germination namely epigeal, hypogeal and vivipary and 
seeds have different germinational behaviours and 
capacities. Some seed have inherently uncertain low 
germination and others have dormancy problems that 
must be removed by using suitable pre-germination 
treatments before germination can occur. Pre-
germination treatment is the act of subjecting seeds to 
external conditions aimed at removing seed dormancy 
and enhancing seed germination within the shortest 
possible time (Onyekwelu and Akindele, 2002). It is 
usually carried out in order to enhance rapid and uniform 
germination as well as to reduce the length of time over 
which individual seed lot germinate. Osaigbovo et al. 
(2010) were of the view that Dennettia tripetala has 
consistent fruiting, poor seed germination and slow 
seedling growth. Dialium guineense, Triplochiton 
scleroxylon, Tetrapleura teptraptera, Gambeya albida 
and Myrianthus arboreus have low germination rates 
without treatment. Allanblackia floribunda has irregular 
and unreliable germination. Adansonia digitata, Garcinia 
kola, Vitex doniana, Spondias mombin, and 
Ricinodendron heudelottii take months to germinate 
without treatment. Others however have high and reliable 
germinations, for example; Treculia africana, Gmelina 
arborea, Azadirachta indica, Khaya grandifoliola, 
Leucaena leucocephala, Parkia biglobosa, Hura 
crepitans,  Anacardium  occidentale  and Afzelia africana.  



 
 
 
 
The viability of seeds could be affected by the handling 
method, embryo maturity, packaging, weather and pest 
and diseases. Many tree species of economic potential 
are propagated by seeds but seed germination 
information is limited due to inadequate research and this 
frustrates genetic conversation, ecosystem restoration 
and domestication and biodiversity efforts (Omokhua et 
al., 2014). 

In order to sustainably meet the demands of the society 
for fruit, timber and other products, seeds of plant need to 
be examined on how fast they can germinate under 
different seed pre-treatment methods in the nursery in 
preparation for large scale plantation establishment. 
Pandey (1995) commenting on Gmelina arborea was of 
the view that some of the contributing factor for good 
artificial regeneration of the species include excellent 
yearly fruiting ability to produce large quantities of viable 
seeds, easy propagation from seeds and cuttings, 
profuse and very high seed germination capacity 
between 90 and 100% among others. Onyekwelu (2004) 
also indicated that pre-germination treatment is not 
necessary prior to the sowing of Gmelina seeds, though 
soaking in cold water for 24 h leads to regularization of 
seed sprouting time. Seed germination depends on 
internal and external conditions. For some seeds, their 
future germination response is affected by environmental 
conditions during seed formation often these responses 
are types of seed dormancy. It could be different parts of 
the seed like the embryo or the seed coat. If a seed lacks 
embryo (empty seed), it will not germinate. Dormant 
seeds are subject to conditions which prevent the 
initiation of metabolic processes and embryo growth. For 
those with hard seed coats, scarification is able to 
weaken the coat and allow water to enter. This 
weakening of testa could be done by chipping, rubbing 
with sand paper and using acid. Soaking in water softens 
the hard seed coat and could also leach out chemicals 
inhibiting germination of the seed. Some seed need to be 
heated by fire or partly digested as they pass through the 
digestive system of an animal. Many seeds of temperate 
regions have to be exposed to one or more periods of 
freezing and warm temperatures before they will 
germinate. This is a safety/adaptation, otherwise they 
might germinate during an unusually warm day in 
December, then freeze and die a few days later 
(Smallwood and Alexander, 1981). 

Soaking in water is a method that enhances 
germination in seeds of tropical trees (Aduradola, 2004). 
Soaking seeds in tetraoxosulphate (iv) acid of high 
concentration, hot water at 55°C and cold water at room 
temperature 28°C were effective in enhancing the 
germination of Baillonella toxisperma according to Emerhi 
(2009). Albizia gummifera which possess seed coat 
imposed dormancy was able to have complete, rapid and 
uniform germination. Tigabu and Oden (2001) therefore 
concluded that scarification treatments improved the 
germination  capacity   and   vigour,   the   highest   being  
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mechanical scarification, followed by sulphuric acid and 
50°C hot water treatments. The number of seed able to 
complete germination in a population (seedlot) is referred 
to as germination capacity. Germination information for 
some species has been indicated on Table 3.  
 
 
Seed collection 
 
In both the government and private nurseries, the job of 
seed collection is done by nursery laborers who have 
little or no training in seed collection and handling 
procedures. The process of fruit collection, seed 
extraction and cleaning are crucial in seed matters as 
they can negatively alter the quality and quantity of seeds 
obtainable from collected fruits as well as the viability. 
Relevant information concerning species whose seeds 
are to be collected include where they occur naturally and 
of good phenotypic status, when it starts to bear fruits, 
the frequency and quantity of fruits, fruit dispersal 
method, duration of matured fruits on tree before falling 
and harvesting method. All these need to be known in 
order to make the collector prepare for and plan well, and 
be at the site of fruits/seeds collection on time, as well as 
being able to collect maximum quantity of fruits/seeds at 
a time. This is especially important for species that have 
explosive dispersal mechanism like Khaya ivorensis, 
Khaya grandifoliola, Pentaclethra macrophylla, Cedrela 
odorata, Eucalyptus torreliana and Entandrophragma 
utile. For this reason it is advisable that the collector of 
species that their fruits are capsules or pods endeavour 
to collect the fruits when they have matured and just 
ready to split and keep them where they can be dried 
under his supervision and later split/threshed for seed 
extraction. The visual signs of approaching maturity vary 
between species and may need careful observation. 
Changes in colour, moisture content and abscission zone 
development of the fruit or cone are common indicators 
(Evans and Turnbull, 2004). When selecting trees from 
which to get seeds it is better to avoid narrow genetic 
base as this would cause inbreeding and low productivity 
in the long run. To minimize deterioration, total quality 
control must be applied to all phases of seed collection, 
handling, processing, and storage to produce high quality 
seeds (Turnbull, 1996). Undue delay of seed extraction 
after harvest makes seeds vulnerable to weather, insect, 
fungi and rodent attack. 
 
 
Nursery practices 
 
The inability/failure of seeds to germinate is also a 
problem in seedling production. Apart from inherent 
physical and physiological characteristics of seeds, 
failure of seedling establishment due to abiotic stress is a 
major problem. The environmental sensitivity of plant 
varies  throughout  its   development,   but   the   seedling  
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 Table 3. Germination information for some common plants in Nigeria. 
 

Names of species Germination type Days to germinate Germination capacity Pre-treatment 
Dialium guineense Epigeal 18 Low Needed 
Treculia africana Epigeal 12 High None 
Irvingia gabonensis Epigeal 14 High None 
Irvingia wombolu Epigeal 21 Medium None 
Cola argentea Epigeal 8 High None 
Garcina kola Hypogeal 72 Medium Needed 
Pentaclethra macrophylla Hypogeal 21 High Optional 
Pleukenetia conophora Epigeal 19 High None 
Terminalia superba Epigeal 14 High None 
Heterocarpus heterophyllus Hypogeal 12 High None 
Artocarpus altilis Hypogeal 14 High None 
Hura crepitans Epigeal 11 High None 
Afzelia africana Epigeal 6 High None 
Khaya grandifoliola Hypogeal 11 High None 
Milicia excelsa Epigeal 21 Medium None 
Blighia sapida Epigeal 16 Medium None 
Parkia biglobosa Epigeal 10 High None 
Gmelina arborea Epigeal 11 High None 
Azadirachta indica Epigeal 14 High None 
Anacardium occidentale Hypogeal 14 High None 
Monodora brevipes Epigeal 32 Medium Needed 
Hunteria umbellata Epigeal 22 High None 
Phoenix dactylifera Hypogeal 23 Medium Optional 
Cedrela odorata Epigeal 16 High None 
Albizia lebbeck Epigeal 12 High None 
Moringa oleifera Hypogeal 6 High None 
Cola nitida Hypogeal 23 Medium None 
Tetrapleura tetraptera Epigeal 35 Low Needed 
Gambeya albida Epigeal 19 Medium None 
Piptadeniastrum africana Epigeal 10 High None 
Dennettia tripetala Epigeal 26 Medium None 

 
 
 
phase is particularly vulnerable. 

Many factors, both management and environmental 
affect the germinability of seeds, emergence and 
seedling survival according to Howart et al. (1997). 
Harvest of immature pearl millet seed can limit 
subsequent germination and seedling vigour (Howart et 
al., 1997). They also were of the view that even if seed 
germination was successful, diminishing soil water 
available after germination greatly affects seedling growth 
and survival. Reduced soil surface moisture levels can 
inhibit nodal root formation (Harris, 1996). Long term 
survival on drying soil depends on the initiation and 
growth of nodal roots. Sustained seedling growth 
following emergence depends not only on the 
physiological processes for germination and emergence 
but also on the capacity of the seedling to elongate, 
produce leaves and become autotrophic (Howart et al., 
1997). It therefore follows that the proper and efficient 
management of nursery seedlings be given great 

attention. The germination beds for bare-root stock 
should be well made; containerized (ball-rooted) stock 
should be sown in poly-pots fill with substance (media) 
that would promote germination and growth. Sowing 
depth should be adequate, watering done daily (twice 
daily in arid regions) and weeding carried out regularly to 
reduce competition between the seedlings and weeds for 
nutrients, moisture, space and sunlight. Light/heat 
sensitive species should be shaded. It becomes clear 
therefore that the successful production of healthy 
seedlings in the nursery depends not only on the inherent 
seed characteristics but on dedicated nursery staff who 
are willing and able to carry out all required silvicultural 
practices that would sustain the growth, development and 
survival of the seedlings. Since seedling death can occur 
at germination, emergence and post emergence stages, 
dedication to duty by the nursery staff is imperative at 
every stage if production targets are to be met. Good 
hygiene in the  nursery  can  ensure  the  development  of  



 
 
 
 
healthy seedlings. Many unexplained problems in the 
nursery can be attributed to diseases caused by unseen 
fungi and bacteria (Page et al., 2012). Indeed the 
damping-off disease caused by Pythium fungus is a 
disease that could be attributable to poor hygiene and 
watering practices in the nursery. Unclean tools could 
transfer diseases from soil in one part of the nursery to 
another while indiscriminate litter accumulation could 
either be a fire hazard or create comfortable dwelling 
place for pests and disease. 
 
 
CONCLUSION 
 
The unabating deforestation trend in most parts of the 
world makes tree planting imperative and this 
necessitates the use of lots of seeds to raise seedlings 
for the task of artificial forest production or enrichment 
planting in natural forest. The physical and physiological 
attributes of seeds are important, so also are the aspects 
concerning seed availability (time/quantity), 
extraction/handling, storage, germination and early 
growth of seedlings. Nursery site condition, management 
and staff dedication to duty also play vital roles in the 
seedling production target achievable from a given 
seedlot by affecting growth, development and survival of 
raised seedlings. It is recommended that nursery staff, 
seed vendors and seedling producers be trained in seed 
technology and nursery practices in order to have 
success in forest production. 
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