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COMPARATIVE STUDIES ON SEED MORPHOLOGY, MOISTURE CONTENT

SEED GERMINATION OF TWO VARIETIES OF /RVINGIA GABONENSIS
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ABSTRACT

The germination potential of two varieties of /rvingia gabonensis have been examined in relation to their
mosture content and seed morphology. Studies showed that there were no significant differences in
values of seed density, embryo size and cotyledon size between the varieties although gabonensis
recorded slightly higher seed cavity value (3.8cm) relative to variety excelsa {3.5cm). . Results showed
that variety gabonensis recorded higher germination value {48%) relative to excelsa (40%) although the
difference was not significant. Moisture content (MC) values for whole fruit, whole seed and embryo
were significantly (P = 0.05) higher in variety gabonensis relative to excelss. Naked embroys and
seeds extracted from decomposing fruits recorded significantly (P = 0.05) higher moisture contents
end germination values relative to those from freshly collected seeds. Pretreating seeds by drying at
28°C for 48 hours followed by rehydration (Steeping in water for 24 hours) resulted in significantly (P
= 0.09%) increased germination capacity and decreased germination time in both varieties. The

© treatment reduced germination time from 24 and 30 days to 18 and 16 days in seeds extracted from

decomposing fruits and excelsa and gabonensis respectively.
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INVRODUCTION

The fruits of Jrvingia gabonensis (bush mango), a
non-timber forest resource is of high nutritive and

dietary value with its large store of fat and protein.
Consequently, the seeds have high economic value, _

genersting local and foreign exchange and thus a
source of livelihood for many rural dwellers {Okafor,
1981; Agbor, 1986; Falconer, 1990; Atte, 1994
and Bisong, 1994).

The wess are found growing in the wild in the rain
forest and are rarely cultivated. In recent times
howsver, some cuitivation is being carried out by
local farmers in areas where indigenous agricultural
systems favour the cultivation of the trees (Okafor,
1990 and Donna ‘et al, 1994). Okafor et al.,
(1994) reported that regeneration by means of
seeds gives a low success rate. Nya (1997)
reported . differences in the = expression of
germination capacity in the varieties, namely
gabonensis (sweet variety) and excelsa (bitter
variety).

The purpose of this present work was to investigate
some seed pretreatment methods that may
stimulate expression of maximum germinability and
attempt to establish a relationship between the
reported differential seed germination potential of

the two varieties and their seed morphology and
moisture contents. '

MATERIALS AND METHODS

Fruits of “lrvingia gabonensis var. g’abonbnsis'and

and var. excelsa wete collected from Agwagune
rain forest, Cross River State, Nigeria.  Two
hundred freshly picked fruits of each variety of’
approximately the same - size. and physiological
maturity (Yellowish colouration) ‘were immediatély
depulped to extract the seeds. Ancuner batch of

200 fruits were kept in a cool shady place for 7
- days after which the seeds were extracted from the

decomposing fruit pulps. Seeds extracted from the
freshly picked and decomposing fruits were used for
morphological studies, moisture ‘\\ content (MC)
detenmimation and germination studies\. .

\
\

Morphological Studies N
Morphological studies carried out on the seeds were

cotyledon/embryo size, seed def\sity and seed_
cavity measurements. Cotyledondembryo length

 was measured as the distance from the tip of one

end of the cotyledon to the opposite end by a mete:

P. J. NYA, Department of Biological Sciences, University of Calabar, Calabar, Nféeria.
D. N. OMOKARO, Departiment of Biological Sciences, University of Calabar, Calabar, Nigeria.
A. E. NKANG, Department of Biological Sciences, University of Calabar, Calabar, Nigeria.



376

. P.J.WYA, D. N. OMOKARO and A, E. NKANG

~rule. - Seed density was measured as the volume of
water displaced by the seed when immersed in
“water contained in a measuring cylinder. Seed
density was subsequently calculated as follows: .

" Density (g/cm®) = Weight (mass) of seed tg)
Volume of seed (cm®)

The seed cavity was measured from the micropylar

end to the point of embryo attachment with a meter -

rule according to the method of Odum (1971). All
measurements were*made on three replicates, 20
seeds from each variety randomly selected for
uniformity of size. .

Moisture Content Determination

Fifty fruits and seeds each extracted from freshly
picked and decomposing fruits of both varieties
were selected for uniformity of size.” The seeds
were divided into 4 lots containing 10 seeds each
for each extraction method per varisty. Moisture

content (MC) of whole fruit, whole seed and -

embryo were determined on fresh weight basis after

drying to constant weight at 80°C for 24 hours and .

calculated as follows:

Relative Moisture Content (RMC) =
Fresh weight of Frult/Seed - Dry Weight of Fruit/Seed x 100
Fresh Weight of Fruit/Seed |

Isolation of Embryos

Embryos were extracted from freshly picked
depuiped fruits and decomposing fruits by cutting
open the hard testa by means of a portable electric
saw. Care was taken to avoid damaging the
embryos during isolation.

Germination Tests

AN germination tests were carried out in
germination boxes {40cm x 30cm x 4cm), with saw
dust mixed with sand serving as germination
medium. The medium was washed several times to
eliminate water-soluble contaminants. . The
germination boxes were perforated at the bottom to
allow for easy drainage of excess water. The boxes
were arranged in a randomized complete block
design with 4 replications in the University of
Calabar botanical garden.

Emergence of radicle through the seed coat by more
than 3 mm was used as criterion for germination of
seeds. The seeds were watered daily and the
number of germinated seeds recorded daily. Al
data were subjected to an analysis of variance and
the standard error (S.E) of means were compared.

Seed Pretreaments
Four replicates of 10 seeds for each yariety were

subjected to two treatment methods before sowing
in molst sawdust. One batch was dried for 48
hours at 36°C before sowing in moist sawdust."
Another batch was treated similarly but was -
rehydrated (Steeping in water for 24 hours) before -
sowing. Germination counts were made daily.

'RESULTS o
: Morphnloglcal Studles

- There were no slgniflcant dnfferences in seed[

density, embryo size and seed cavity in both
varieties of Arvingia gabonensis slthough seeds of

. variety gabtmens/s had- slightly - higher values for

embryo size (3.5cm) and  seed cavity (3.8cm)
relative to 3.4cm and 3.5cm respectovely for variety
excelsa (Table 1). f

© TABLE 1: COMPARATIVE SEED MORPHOLOGY |

AND GERMINATION GF /RVINGIA

GARONENSIS VARIETIES .

-} Seed Parameters 7 Variety
i C excelsa gabonensis .
Seed density {glony’) 0.9740.14 0,96 % 0,12
Embryo size fom} -3.4+0.54 - 3.6+ 0.47
Cotyledon slze fem) - 7.64+0.26 ~ 7.55+0.39 ..
Seed cavity fom) ©3.5+%0.30 3.810.29
Geemination oapacity (%1 | © . - 40 £ 0,28 . 48+ 0.41

'The parametej(s‘ are‘repprté,d as mean & S.E of 5 readings

Mmsture Content

Moisture content values of whole frunt were
sngmﬂcantly (P = 0.05) higher in freshly picked lots
than in decomposing fruits of both varieties (Table
2). In contrast, moisture content values of whole
seeds and naked embryos were significantly (P =
0.05) higher in decomposing fruits than in freshly
picked fruits of both varieties. Whereas variety
excelsa recorded 74.7% and 67.9%, variety
gabonensis recorded 81.3% and 78.7% moisture
content - values for the freshly picked and
decomposing fruits respectively (Table 2). The fruit
and seed components of variety gabonensis
recorded significantly (P = 0.05) higher moisture

TABLE 2: MOISTURE CONTENT OF FRESHLY
~ PICKED AND DECOMPOSING FRUITS OF
" IRVINGIA GABONENSIS (MEAN + S.E)

Fruit \ .
Components Variety excelsa Variety gabonensis
Moisture Content {%) | Moisture Content (%)
Frashly Decomposing Freshiy Decomposing
Picked Fruits * { Picked Fruits
Frults Fruits
Whole Fruit | 74.7¢+1.3  €9.9:0.3 81.3:0.15 78.7t1.4
Whole Seed | 43.3:0.5 47.3:0.15 | 50.510.03 53.4x0.9
Embryo 20.140.04 22.2+0.2 21.6:0.7 23.3t0.34
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TABLE 3: EFFECTS OF DRYING AN
“ REHYDRATION ON GERMINATION OF
~ SEEDS FROM FRESHLY PICKED AND
DECOMPOSING FRUITS UF JRVINGIA
. GABONENSIS VARIETY EXCELSA
(MEAN 'S, E)
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Drying of seeds at ambient temperature (28°C) for

48 hours to moisture content vaiues of 34.6% and
33.7% resuited in about 40% germinstion in seeds
for both freshly picked and decomposing fruits of
varlety excelsa respectwely

TABLE 4: EFFECTS OF DRVING AND
'REHYDRATION ON GERMINATION OF
SEEDS FROM FRESHLY PICKED AND
DECOMPOSING FRUITS OF /RVINGIA
GABONENSIS VARIETY GABONENSIS

Seed Send (rom freshly ploked frude Seuda from devomposing frulte
Trastnent o
Manhmure
Molgturs Qumnitea gannina Motet
euntemt wi hom A 3 gondant wt thon the germing~
oot (%) | (daye) tion weeids (%) |, (dsyal tian (%)
{%)
Gantral X BAALOE | 204063 | 204030
untrwated] 8082 1.8 | 3Rk 1.2 20+ 0.08 4.4 Bk i
Orind for AR
wewitteen | 2084108 2050 QLD a3 08 | 30a 80 & 0.08
by dmtion .
vind Twr 48
Nerns and
earentine 4084 0.8 20006 [IESP Ml,;ﬂto.o@ T 0.0 80418
aiydvatedt tae
24 hours
e

Seeds from freshiy picked and decomposing fruits,
with initial moisture contents of 50.5% and 53.4%
recorded 20% germination each 32 days and 28
days after sowing respectively (Table 4), Dwying of
the seeds for 48 hows to moisture content of
35.6% and 34.3% resulted in 40% afid 60%
.germination_at 30 days after sowing respectively.
Subsequent rehydration of the dried seeds for 24
hours to moisture contents of 40.5% and 46.5%
resulted in 60% and 80% germination, 26 and 16
days after sowing in seeds from freshly picked and
decomposing fruits respectively {Table 4).
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moisture content (WG value for gabonensis was
always slightly higher then excelss {from both
freshly picked o decomposing  fruits. It is
probable the embryos of variety gabonensis have
higher capacity to absorb more moisture from the
seed components relative to variety excelsa and
hence the resultant higher germination capacity.
The higher moisture content in freshly picked fruits
relative o decomposing fruits may be assoclated
with the loss of some moisture and organic matter
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- during decomposition at ambient temperatures. The

higher moisture content of the seed (kernel) and
embryo of decomposing fruits relative to freshly
picked seeds suggests that there may be an after
ripening period during which the seed continues to
take up water and other substances from the
mesocarp {(Omoekaro, of al, 1999).

The higher germination percentage and reduced
germination times recorded in seeds from the
decomposing fruits relative to those from freshly
picked fruits further supports this contention, and
suggests that the embryo may have undergone
further physiclogical and biochemical changes
during the period (Khan, 1982; Bewley and Black,
1982). Further reductions in germination time and
impravements in  germination capacity were
obtained with the drying and rehydration treatments
of seeds from hoth freshly picked and decomposing
fruits. Such treatments are beneficial as they may
cause cracks in seed coats (Bewley and Black,
1982}, thus enhancing leaching of endogenous
inhibitors and emergence of the radicle. Seeds from
the decompuosing fruits sppear to take up
significantly more water with the drying/rehydration
treatments and are suggestive of weaker seed coat
walls  and/er the increased accumulation of
hydrophilic substances. Further investigations along
these lines are going on and will be the subject of a
forthcoming paper.
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