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Abstract: Edible seeds of forest tree crop may be unavailable in sufficient quantity for tree planting projects and so
there is need for storage. The germination response of Treculia africana seeds to storage method, duration and
moisture content was investigated. Three storage methods were used namely; open basket, jute bag and air-right
bottle. Moisture content over time under the storage regimes was investigated for five weeks while the storage
aspect was monitored for 20 weeks. The experimental layout was completely Randomized design with three
treatments and three replications. Data was analysed using one way ANOVA at 5% level of significance. Fresh
seeds had 100% germination. After first week of storage, this valued decreased to 73.3% and 83.3%, and drastically
reduced to 3.3% and 13.3% for seeds stored in the open basket and jute bag respectively. The air-tight bottle
maintained values of between 93.3-100% throughout the investigation period. There was statistical difference
between storage method and duration. The moisture content of freshly extracted seeds was 36.95% and air-tight
bottle maintained steady values were between 35.95 — 35.98%; the values for the open basket and jute bag dropped
to 18.97 and 20.13% respectively within five weeks and the critical moisture content of < 24.16% was attained in
three weeks after which there was no further germination. It is recommended that fresh seeds of T. africana be
sown and where long term storage is needed, the air-tight bottle should be used, but resource poor farmers may
employ the jute bag to store the seeds for only two weeks if seeds are meant for sowing. Further research is needed
in getting appropriate storage devices for large scale storage of seeds for this important crop.
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INTRODUCTION from the wild. Many indigenous forest fruit tree
species abound in Nigeria. Some of themGambeya

Forest is a vital resource for mankind and treestlae albida, Treculia africana, Dacryodes edulis, Garcinia

dominant_features of forests. Some_ of the bengfds kola, Viterllaria paradoxa, Vitex doniana, Irvingia
man obtayns from trees and associated forest resour gabonensis, Balanites aegyptiaca, Ziziphus
include timber, food, fuel wood, fodder, medicine, spinachrigtii, Dialium guineense and Spondias

cu!tural values, nqtrient recycling,.and. protect_ioﬁ mombin. A total of 171 indigenous woody plants of
soil as well as enwronmental amehorauon. I_n vietv nutritional importance were identified in the fdres
the numerous social, economic and ecological value§One of Nigeria by Okafor (1981). Also, a total1d0

of trees to man, and continued acceleratedy,nt species in 55 families with varying applioas
deforestation in various countries of the world, {; iha |ocal residents of Abia state were obselved
governments have taken great interest in  theégghonnava (2011); of the species, 56 were used for
management of existing natural forests and als 0ood. The UN National Research Council has

establishing artificial forest (plantations) of BEY  pigpjighted the potential of 24 wild fruits and atin
species with little being done in respect of nanbker Africa, Pye-Smith (2013). Most people relish
forest products (NTPS) of the indigenous forestt fru indigenous fruit tree crops as evident from theghh

trees f[hat "’f‘rfe 0(]; gredatf va(;ue to thlt_e rural peoc?'% consumption and sales when in season. Unfortunately
provision of food and food +compliments, traditibna ;s |ove is not matched by planting as most ok¢he

artifacts, medicines as .We” as rural cottage m;hjs crops are still being harvested from the wild naftur
bases are therefore at risk of being lost withetftesion c[

: i N orest.
of native species; a situation that also means foo arge scale plantings require the use of lots abe

security and poverty risk, Oboho (2011). seeds to produce seedlings and these are oftécutiff
There is need for conservation of our indigenousso  to find. This difficulty has been attributed in p& the
fruit trees and encouragement of their planting bycomplex seed cycles of most tree species and lack o
private sector that presently obtain their requeata  adequate knowledge of proper storage methods
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suitable for a particular seed species (Ado, 1990)contains many seeds about 1cm length (Plate 2gdburi
Also, seeds that are eaten by man and animal miy nan spongy pulp of the fruit. There are about 3,%28ds
be available in great quantity. This is particylarl per kilogram. Its wood is yellowish-brown, fine
relevant in relation to indigenous forest fruitese grained and flexible.
which are important in the dietary diversity of the Most T. africana trees are regenerated from seeds of
people. Onyekwelum and Fayose (2007) were of theallen fruits on the forest floor. The seed is thest
view that large volumes of high quality seeds axst | useful part of the plant as it is highly nutritioasd
for planting yearly because of deficiencies in dgyi constitutes a cheap source of vitamins, minerals,
and storage. proteins, carbohydrates and fat (Okafor and Okolo,
One such plant of great value in NigeriaTieculia 1974). It is variously cooked as porridge alone or
africana, a species of great socio-economic value inmixed with other food stuff such as sorghum or reés
South-Eastern Nigeria. With lots of seeds beind los and eaten with palm kernel and taken as snack. The
annually due to improper storage, there is greatleaves are used for fodder and mulching. The pailp i
hindrance to cultivation and conservation andeaten by nursing mothers to improve lactation. The
predisposition to extinction. Meregini (2005) indkd  wood is good for timber and the tree is valuable fo
T. africana in the list of endangered species of soil conservation, windbreak and intercropping in
Southern Nigeria. home-gardens.
There is therefore need to investigate the appatri Methodology: Matured fruits of T. africana were
storage method that would keep the seeds viable foprocured from Ifite village in Anambra state of
planting as well as for eating over a long peridd o Nigeria. They were kept for 7 days and allowed to
time particularly in the rural setting. A wide rangf soften for easy extraction and cleaning of seed,
methods/devices for seed storage are available ifiollowed by air-drying for two days. Clean seedsrev
Nigeria for the rural people. They include jute ppgt  subjected to three different storage methods namely
(with  glazed interior), drum, jerrican (metal open basket, air-tight bottle and jute bag. Forheac
plastic), tin, can, bottle, plastic bag and opeskbts/  method, 30 seeds were sown per week on germination
trays. It is the intention in this study to examiae  beds for observation of germination responses.
appropriate one fol. africana seeds as applicable to Observed parameters included date of first gerniainat
resource poor farmers. of seeds, total number germinated and hence its
percentage germination. Routine nursery maintenance
MATERIALSAND METHODS was undertaken on the germination bed and observa-
Sitee The experiment was carried out at the tions were made for a twenty week period. The seed
Department of Forestry and Wildlife Nursery in the moisture content was also examined on weekly basis
University of Benin. The GPS(Global positioning for 5 weeks under the three storage methods. Meistu
system) location of the site is latitude°aB4'060'N content of seeds was determined using the method of
and Longitude 00537.397E and altitude 136m. The Olomu (1995). Seeds were dried in the oven for 24
topography is a gentle slope and soil is sedimgntar hours at 10%C until a constant weight was attained.
sands and sandy clay. The loss in weight was taken as the moisture conten
Treculia africana (Decne): T. africana commonly  (MC) which was expressed as the percentage MC of
known as African breadfruit is a large evergreenthe seeds. The experimental design used was
tropical fruit tree of théMoraceae family and known completely Randomized design with three treatments
by the different tribal groups of Southern Nigeda ~ and three replications per treatment. Data were
Ukwa (Ibo), Afon (Yoruba) and Izevbokho (Bini). The statistically analysed at 5% level of probabilitying
tree reaches 30m (maximum 50m) in height and 3m ir@nalysis of variance (ANOVA) according to Alika
girth with dense spreading crown and fluted truhle,  (2006).
bar_k is grey, s_mooth and thick; when cut it EXUdeSRESULTS
white latex which later turns rusty red. Leaves are
simple, alternate, large, about 20cm (maximum 50cm)The study showed that storage method and duration
X 1l4cm (maximum 20cm) more or less acuminate,affected the seed moisture content and germination
slightly leathery, glossy above, with 9-15 pairsugf  T. africana. The MC of the fresh seeds was 36.95%.
curving lateral nerves running at a wide angleh® t After one week of storage; the seed MC dropped to
midrib and looped close to the margin; stalk veous 35.98% in the air-tight bottle while those in theea
about 1.25cm long (Keagt al, 1964). Flowers are basket and jute bag MC was 30.10% and 32.22%
greenish; both sexes in globose or slightly obvealy respectively. In the second week, there was a tiop
short-stalked heads. Male heads appear singlyen th28.83% and 30.7% MC in the open basket and jute bag
leaf axils and female heads on the bole and mairrespectively while in the air-tight bottle there sva
branches. Fruits (Plate 1) are yellowish-green,35.97% MC. Further drops were observed with time
rounded, large, varying in sizes on the trunk oinma and by the fifth week, the seeds in the open basket
branches. The outer surface is rough. Each fruitrecorded 18.97%, jute bag 20.13% and air-tightldott
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Table 1. Seed moisture content in relation to storage tineeks).

Storage method Day | Storage duration in weeks

Wk 1 Wk 2 Wk3 Wk4 Wk5
Fresh 36.95%
Basket 30.10% 28.83% 24.16% 20.20% 18.97%
Bottle 35.98% 35.97% 35.97% 35.96% 35.95%
Jute bag 32.22% 30.75% 27.33% 22.76% 20.13%
Wk=week
Table2. ANOVA for moisture content F. africanain relation to storage method and duration
Source Typelll um of squares Df Meangquare F.cal F.Tab
Model 13017.754 7 1859.679 189.229
Storage period 152.349 4 38.087 3.875* 3.84
Storage method 387.491 2 193.746 19.714* 4.46
Error 78.622 8 9.828
Total 13096.376 15

a= R Squared - 0.994 (Adjusted R Squared - .98%ah difference is significant at the 0.05 level

- = < o4 NI -

Plate 1. Showing fruits of T. africana Plate 2. Showing seeds of T. africana

was 35.95% (Table 1). From the results, the ctitica week, 16 and 17 days in the second and third week
moisture content ofl. africana seed was <4.16%;  respectively; after which there was no more
this is the point after which no further germinatio germination. Seed stored in the air-tight bottle
could occur. The seed moisture content wasgerminated in the 13 day in the first week and
statistically significant in relation to storage tmed germination in all subsequent weeks of storage was
and duration. There was also statistical differeimce attained in 14 days (Table 3).

moisture content between the storage methods. Thé&reshly sown seeds had 100% germination and there
variation between jute bag and open basket was ndbllowed a decline in value as storage duration
statistically different but that of the air-tightttie dif- increased. The open basket seeds had 73.3, 23.3 and
fered significantly from both methods (Table 2). 3.3% germination in the first, second and third keee
Germination responses under the different storageof storage respectively after which there was mthér
methods varied as evident in terms of dates togermination. Jute bag seeds had 83.3, 33.3 and413.3
germination and germination percentages. Thegermination in the first, second and third week
germination of fresh seeds commenced on tfedly  respectively. The air-tight bottle had 100%
and there was a gradual increase in days tagyermination in the first week and maintained a
germination with duration of storage. Seeds in theminimum level of 93.3% throughout the 20 weeks of
open basket took 15 days to commence germination ifnvestigation (Table 4) and still remained so in 36
the first week of storage, 16 and 18 days after theweeks after investigation. Storage method signitiga
second and third week respectively; thereafter noaffected germination; but there was no statistical
further germination. Similarly, seeds in the jutegb difference between values of the open basket ated ju
took 15 days to commence germination in the firstbag. There was also significant difference between
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Table 3. Days to germinate and germination counts in et storage method and duration

Week 4

Alr tight

Week 3

Week 1 Week 2
Openbas-  Air tight

Days
after
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Jute
bag

bottle

Open
basket

Jute
bag

ket bottle

Jute
bottle bag

Air tight

Open

basket
0
0
0
o]
0
0
0
0
0
0
0
0
0
0

bag
0
0
o}
0
0
0
0
0
0
0
0
0
0
0

Jute

Alr tight
bottle

Open
basket

Fresh
seed
0
0
0
0
0
0
0
0
0
0
0
3
8
12

sowing

10
11
12
13
14
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10
7
3
0
2
1
0

15
12
4
4
0
2
0

15
16
17
18
19
20
21

21
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Table 4. Weekly germination % of. africana under different storage methods.

Week No. of % No. of % No. of %
germination germination germination germination ger mination germination
1 22 73.3 30 100 25 83.3
2 7 23.3 28 93.3 10 333
3 1 33 30 100 4 133
4 0 0 29 96.3 0 0
5 0 0 29 96.3 0 0
6 0 0 30 100 0 0
7 0 0 29 96.3, 0 0
8 0 0 30 100 0 0
9 0 0 28 93.3 0 0
10 0 0 28 933 0 0
11 0 0 30 100 0 0
12 0 0 30 100 0 0
16 0 0 30 100 0 0
20 0 0 29 93.3 0 0
Table5. ANOVA for germination % off. africana under different storage methods.
Source Type in sum of Df M ean squares F-cal F-tab
squares
Model 12757.000 16 797.312 57.108
Storage duration 752.000 13 57.846 4.143* 2.16
Storage methods 6610.333 2 3305.167 238.734* 2.39
Error 363.000 26 13.962
Total 13120.000 42

a: R Squared = 972 (Adjusted R Squared = 0.958jpties that there is significant difference betwestorage method and
duration

storage method and duration (Table 5) while thermea in freshly sown seed. The constantly high germamati
number of seeds germinating also varied with methodpercentage exhibited by seeds in air-tight botté&ans
and duration. Statistical analysis showed thatagger that the method was able to prevent seeds fronctdire
duration had significant effect on the germinatidi. effects of the surrounding environment and agehts o
africana seeds stored in open basket and jute bag buseed deterioration. Offiongt al. (2000) were of the
no effect on seeds in the air-tight bottle. The rope view that the environmental and inherent propenies
basket and jute bag exhibited similar germinationseeds play an important role in their ability to
responses with duration. germinate. They opinioned that factors like storage
method, duration, moisture content of seed in g@mra
DISCUSSION temperature and relative humidity could cause
The time of commencement of seed germination andiecrease in germination percentage of seeds iaggor
germination percentages obtainable depended on th&hat the open basket and jute bag method in thiyst
storage method and duration of storage. The lotiger had the worst germination rating which also rapidly
duration of storage, the longer it took seeds todeclined with duration is a pointer to the factttha
germinate especially in the open basket and jute bastorage method has great effect on seed longefity o
method; the air-tight bottle however maintained this crop. Since the seeds Bf africana do not have
relatively constant germination percentage valueshard coat, they are exposed to the vagaris of the
throughout the investigation period. environment affecting the embryos subsequently
The first week of storage had the highest gernonati leading to loss of germinative power. Such situatio
percentage value irrespective of method and thee w also causes excessive and rapid physiological and
great difference between the value of the air-tightbiochemical changes in the seeds resulting in gy e
bottle and those of jute bag and open basket. Thaise up of food reserves in the cotyledons that
germination decreased sharply as the duration ofulminate in reduction in germinative power. This
storage increased for the air-tight bottle and jpag.  Study is corroborated by Nwoboshi (1982) who noted
Onyekwelum and Fayose (2007) and Nugaal. that seeds which do not possess hard impervious see
(2011) similarly found that germination startedliear ~ coats loss their viability rapidly as they are sabjto
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temperature and humidity fluctuations. That the Conclusion

air-tight bottle method consistently maintained the _ ) )
highest germination percentage means that the mietho! Nis study has revealed that africana seed is
was able to protect the seeds against temperatare a sensitive to dehydratlop and storage meth(_)d and tim
humidity fluctuations. Hence, Cobinret al. (1990) greatly affected the moisture content, germinatiate
held the view that seeds without hard seed coats su @nd percentages of the seeds sown. Fresh seehis of t
as Gliricidia sepium and T. africana required SPecies were the best for germination purpose. The

specialized storage conditions if they are to beOPen basket and jute bag methods were only able to
maintained. keep seeds above the critical moisture conterthfee

This study has shown that moisture Weeks and no further germinations were recordesf aft

content plays a vital role in the viability and this period with these devices.

germination of seeds. During the period of study (2 Germination percentages of seeds stored in the two
weeks) the air-tight bottle seeds maintained adgtea methods declined sharply with the time, reachingy ve
moisture content range with a negligible 1% drop low values in the third week. On the other hand,atn
whereas seeds in the open basket and jute bag7iad 1 -tight bottle kept the seeds in constant high nuoést
and 14.82% drop irrespectively in moisture contentand germination percentage levels throughout the
within the period of three weeks. This means thatls  period of investigation (and even up 36 weeks).

in these two methods quickly lost their moisture Based on the results of this study, fresh seedg hav
content and so drying faster than seeds stordueiait  been recommended for immediate sowing. Where long
-tight bottle. This is an indication of recalcit@nin T. term storage is necessary, the air-tight bottlaishbe
africana seed if storage method is ineffective. used. However, resource poor farmers needing short
The critical moisture content of 24.16% for this seed term storage could use the jute bag to store frad
was attained in 3 weeks of storage in the exposeaf not more than two weeks. Further research isede
devices and never attained in the air-tight bottle.in finding appropriately storage methods for hamglli
Offiong et al. (2000) working on the influence of large quantities of this crop.
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