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Abstract

Experiment was conducted to assess the effect of duration of seeds in the storage medium and
transplanting depths on emergence and growth of O. gratissimumplant in Delta State. Seeds were
stored in a storage medium at different duration of one, two, three, four, five and six weeks and
transplanting depths of 4, 6, 8, 10 and 12 (that is length of main shoot buried along with the root).
Seeds were planted in the nursery,seed emergence count was taken seven weeks after emergence
before transplanting. Seedlings were transplanted at seven weeks old into the field at various plots
measuring 6 m x 4m which was replicated three times. Data were taken at twelve weeks after
transplanting. The experimental design was a completely randomized design with three replicates
in a 5 x 6 simple factorial layout The data were subjected to analysis of variance (ANOVA) and the
significant means obtained were separated using Duncan multiple Range Test (DMRT). The result
obtained revealed that seed stored for 1 to 3 weeks were not significantly different from each other
(P<0.05) in the number of seedling emergence count.The results of number of leaves, number of
branch, height of plant, length of branch, stem girth and number of inflorescences showed that there
was significant decline with increase in duration and depths of transplanting. Plants grown from
seed stored for 1 to 3 weeks exhibited superiority over others, those plants transplanted at 4 cm and
6 cm as well outgrown others. Therefore, it is recommended that the seeds O. gratissimumplants
should not be stored too long in the storage medium as it may hinder viability, also seedlings should
not be transplanted at depths of 4 cm or 6 cm deep for proper root establishment, seedling vigour
and growth.
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Introduction

The duration seeds spend in the storage medium is a crucial factor that determines seed
viability. The viability of seeds influences the vigour of plants and establishment, consequently
productivity(Siddique and Wright, 2003). The duration of seed in storage mediumcan affectsthe
moisture content in the seeds. Some seeds moisture content with time reduce further as they remain
in the storage medium, depending on the temperature of the storage environment. These seeds
viability could be affected if the moisture content has reduced beyond what will enhance
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germination when they are sown. If the storage environment temperature is low, this can speedily
facilitate the growth of mold on the seeds, hence reduce the viability of the seeds (Yilmaz and
Aksoy, 2007). The period of time seeds remain in the storage media before planting depends on
the type of plant. Some plant seeds can remain more than years in a storage medium yet there is
no desiccation. Irrespective of the seed duration in the storage media having effect on seeds
viability, the types of storage media as well play critical role in seed desiccation. The quantity of
moisture content present in seeds before planting ascertains the capability of the seeds to
emerge.These two conditions determine to a large extent the viability of the seeds particularly with
regards to moisture content of the seeds. Physiologically, there is a particular moisture content
percentage that is appropriate to maintain the viability of seeds in the storage medium. At this
water percentage, germination of seeds from the storage medium when sown is enhanced
(Chauhan and Nautiyal2007).Ocimumgratissimumseed is among the seeds which when stored for
a long time loses its viability. O. gratissimumseeds are dispersed in the field by the wind or water
most times before the inflorescences are harvested. This makes it difficult to regenerate this plants
through seeds in large scale (Wang et al2010). O.gratissimumseeds are grown in the nursery before
they are transplanted to the field. These seedlings are well nurtured and when transplanted they
easily established

The transplanting depth is another critical factor that determine the survival rateof growth
and early stage of establishment of seedlings in the field. When seedlings are transplanted too
shallow, it can expose the roots to surface drying due to excessive heat from the sun or the soil
surrounding the roots will be washed off by water. Too deep transplanting depth could hinder the
roots of the seedlings from getting sufficient oxygen which is highly required by the newly
transplanted seedlings at that tender age, hence death is inevitable for the seedlings. If the
recommended or appropriate transplanting depth is used, it will enhance proper root development,
enables root to anchor deeply in the soil and spread widely, this also facilitates the uptake of growth
resources. Kluze (2001) and Grieve (2000) reported that Ocimumgratissimum seed is recalcitrant
because it loses viability rapidly after harvest. This is probably because it will not survive complete
drying or the seeds are sensitive to desiccation. Any seed which exhibits seed recalcitrance is
usually difficult to store for a longer period and propagated during favourable period (Onitshabo,
2018). The recalcitrant seed nature of Ocimumgratissimum affects its viability in storage and
consequently in the subsequent growing season, leaving only few for volunteer crops to germinate.
The dearth of appropriate knowledge of the transplanting depth of Ocimumgratissimumbhas limited
its cultivation in Nigeria. Although a measure of success has been achieved in its domestication,
the apparent institutional neglect of its cultivation has led to a limited impact at the local level.
Planting of the crop at commercial level could generate income for the farmers. It could also be
exported to other countries as a source of foreign exchange to the country and used medically as a
source of raw material for herbal drugs. This study will elucidate information on the possibility of
storing the seeds of Ocimumgratissimum for propagation for the subsequent growing season and
the appropriate transplanting depth for transplanting of O. gratissimumseedlings in order to make
the seed and plants available in commercial quantity all year round. The objective of this study is
therefore, to access the viability and vigour of Ocimumgratissimum seeds stored in different
duration in a storage mediumand survival rate of seedling transplanted at different transplanting
depths.

Materials and methods
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The experiment was conducted in the research and experimental site of the University of
Delta, Agbor, Delta State. Agbor is tropical rainforest zone, which has between latitude 5° 15'S
and 8° 201N and longitude 5° 13*W and 7° 15'E of the equator. It is characterized by a dry period
between November and March, rainy season between April and October. There is usually about 2
— 3 weeks dry spell in August usually refer to as August break. The average annual rainfall of the
location ranges from 1905 — 2665 mm, the temperature ranges from 23°C to 36°C with an average
30° C (Nmaosi 2000).

The experimental site was cleared with cutlass, the debris gathered and bundled out and
the site measured marked and divided into three portions as replicates. The marked out plots were
elevated with soil to form beds using hoe. The major objective of the tillage was for easy
penetration of roots of seedlings after transplanting. Two weeks cured poultry manure was
incorporated into the soil of various plots at basal rate a week before transplanting of the seedlings.
This is to allow for adequate incubation, transformations and detoxification of the poultry manure.

Representative soil (0 — 15 cm) were collected with sampling augur, the samples were dried

at room temperature (25°C) for five days and pulverized to pass through a 2 mm mesh sieve. The
samples were analyzed to determine the physical and chemical properties of the soil.
The experimental design was a completely randomized design with three replicates ina 5 x 6
simple factorial layout. Fresh healthy matured seeds were harvested in the basal part of the
inflorescences of Ocimumgratissiumum plants. These seeds were stored in ambient condition
(under shade) for6 weeks. The transplanting depthswere 4 cm, 6 cm, 8 cm 10 cm and 12 cm (that
is the length of the main root buried along with the stem.). 50 seeds were planted on each beds at
the nursery from the storage medium every week for six weeks.Weeds were rouged and watering
carried out at regular interval, insect pests were handpicked.The variables measured were seedling
emergence percentage which was taken at the seventh week before the seedlings were transplanted
from the nursery and this was done through direct counting, other variables include plant height,
number of leaves, girth of plants number of branches and number of inflorescences, were taken at
twelve weeks after planting. Plant height and length of branches were measured using metal rule,
the stem diameter also presented as stem girth was measured using Vernier caliper. The number
of leaves, branches and seedling emergence were obtained by direct counting of seedling. The data
were subjected to analysis of variance (ANOVA) and the significant means obtained were
separated using Duncan multiple Range Test (DMRT).

Result and discussion

The chemical and physical properties of the soil used for the field experiment is presented
in table 1. The soil P" is neutral (PH 7.5). the total nitrogen, available phosphorus, and
exchangeable potassium values were 0.4g/kg, 4.50mg/kg and 0.31 Omokkg respectively. These
values are below the critical values of 2.2 g.kg, 8 mg/kg and 0.70 Omol/kg respectively for crop
production (Nmosi 2000).

Seedling emergence count declined with longer duration of seed storage time. The
emergence counts from seeds stored for one week had mean value of 45 (90 %) seedlings. There
was no significant difference (P<0.05) between seedling emergence count of seeds stored for 1 —
3weeks, while those stored for 4 — 6 weeks were also not significantly different. The result for the
decline in seedling emergence count could be due to decrease in moisture content of the seed that
might have decreased in storage which equally affected their viability. This corroborates with
findings of Butola and Badola(2006) who affirmedthat the duration of seeds in storage medium
causes seed desiccation which affects germination. Also this is similar to the findings of George
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(2019) who reported that loss of viability of the crop starts at harvest. Therefore, O. gratissimum
can be classified as recalcitrant because it loses viability rapidly during storage.

The height of seedlings of O. gratissimumdeclined drastically with deeper transplanting
depths. The seed stored for one week, two and three exhibited superiority over others as there was
no significant difference among them but were significantly different from those stored to the
duration of 4, 5 and 6 weeks (Table 1). The result of different transplanting depths on the heights
of O. gratissimumseedling revealed that seedlings that were transplanted at depths of 4 cm, 6 cm
and 8 cm were not significantly different from each other but were significantly different from
those of 10 cm and 12 cm depths The same trend was followed as seedling length decline with
increase in duration of seeds in the storage medium. This could be as a result of viability of the
seeds which have been affected by the time they spent in the storage medium that affected the
vigor of the seedlings. This is in line with Butola and Badola(2006))who claimed that the duration
of seeds of O. gratissimumaffects their vigour. The longer period the seeds are stored, the lower
the vigour of seedlings. This is due to the recalcitrant nature of seeds of O. gratissimum.

Table 2 revealed that there was decline in the number of leaves with longer the duration
seeds spent in the storage medium. Seeds stored for a week had a mean value of 152 leaves while
those stored for 6™ week had a mean value of 50 leaves. The seedlings transplanted at various
depths followed the same trend like that of duration of seeds in the storage medium. The result of
number of branch, length of branches and girth showed tremendous decline with the number of
weeks spent in the storage medium and transplanting depths (Tables 3, 4 and 5). This could as
well be as a result of depths of transplanting and duration of seeds in the storage medium which
have effect on seed moisture content hence viability and vigour of seedlings. This is in line with
Gilbert (2020) who reckoned that depth of transplanting can affect the establishment of vegetable
crops. For early survival of transplanted crops, recommended depths should be considered during
transplanting of seedlings. Also, seeds should not be stored for a longer period as more
physiological activities may be taken place in the seeds, hence reduction in viability and plant
vigor.

Conclusion

The result of the assessment of seeds viability and vigourof O. gratissimumstored at
different seed storage duration and planted at different transplanting depths showed that seedling
emergence and seedling vigour decline with duration in storage and depth of transplanting. This
showed that O. gratissimumseed is recalcitrance. This therefore, suggests that the seeds of O.
gratissimumshould be planted as soon as they are harvested preferably just after physiological
maturity. This would be the transition from green to brown colouration of the seeds. Also the plant
should not be transplanted so deep as depth of transplanting has great effect on plant performance.
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Table 1:Result of analysis of physio — chemical
Properties of experimental site

Parameters soils
PH 7.10
Sandy (%) 86.70
Clay (%) 3.30
Silt (%) 10.00
Organic carbon (%) 0.4
Total Nitrogen (g/kg) 0.70

Available P (mg/kg) 4.5

Exchangeable K (Cmol/kg) 0.31

Exchangeable Na (Cmol/kg) 0.32
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Exchangeable acidity 0.40
ECEC 0.02
Mn (mg/kg) 54

Cu (mg/kg) 1.45

Figure la. Effect durations of seeds stored for 1% to 6 week on the seed emergence of O.
gritissimumat 7" week.

m 2 weeks ® 3 weeks =4 weeks 5weeks ®6weeks =

Table 1 Effect of different durations of seeds stored for 1% to 6™and transplanting depths week on
the height of seedlings of seedlings of O. gritissimumat 12" week after transplanting

Depths/cm Duration of seeds in storage medium
1 2 3 4 5 6
meam *
4 55 54 54 32 30 25 41.6%
6 52 51 51 30 30 30 40.72
8 45 41 41 28 27 27 34.8°°¢
10 33 34 33 20 21 22 27.2°¢
12 26 22 22 10 11 10 20.2¢

Mean * 43.2°  40.4° 4027 244" 238° 228"
Means within the same column or row followed by the same letter are not significantly different
at P<0.05 level according to DMRT

Table 2. Effect of different durations of seeds stored for 1 to 6" weeks and transplanting depths

on the number of leaves of seedlings of O. gritissimumat 12"week after transplanting
Depth Duration of seed in storage medium
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1 2 3 4 5 6

Mean”
4 210 204 165 145 121 83 1554
6 200 167 135 123 89 78 132°
8 165 145 132 126 65 34 111°¢
10 111 98 76 69 54 24 7241
12 76 56 47 42 34 29 47°¢

Mean 1522 134 111°¢ 101° 734 50°¢
Means within the same column or row followed by the same letter are not significantly different
at P<0.05 level according to DMRT

Table 3. Effect of different durations of seeds stored for 1% to 6" weeks and transplanting depths
on the number of branches of seedlings of O. gritissimumat 12"week after transplanting
Depth/cm Duration of seed in storage medium

2 3 4 5
4 15 13 12 9 8 7 10.72
6 16 13 13 9 7 7 10.82
8 11 9 9 7 6 6 760
10 9 8 8 5 4 3 6.20¢
12 9 8 7 3 2 2 5.2 ¢

Mean*  10° g5 81" 55 45¢  42°
Means within the same column or row followed by the same letter are not significantly different
at P<0.05 level according to DMRT

Table 4. Effect of different durations of seeds stored for 1% to 6" weeks and transplanting depths
on the length of branches of seedlings of O. gritissimumat 12"week after transplanting

Duration of seed in storage medium

Depths/cm 1 2 3 4 5 6 Mean*
4 14.0 11.6 10.0 79 71 5.7 10.72
6 13.8 10.6 9.1 78 7.0 5.9 10/32
8 14.5 11.7 10.3 91 7.6 6.1  9.92
10 14.4 11.2 9.3 83 6.8 56 9.3

12 12.4 10.0 8.5 74 6.2 5.0

Mean* 13.52 11.0° 9.5¢ 8.1¢  7.0° 5.7

Means within the same column or row followed by the same letter are not significantly different
at P<0.05 level according to DMRT
ASPROAEDU
Table 5. Effect of different durations of seeds stored for 1% to 6" weeks and transplanting depths
on the stem girth of seedlings of O. gritissimumat 12"week after transplanting
Duration in the storage medium
3 4 5
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4 8.2 8.9 8.9 5.3 4.4 3.6
6 8.1 8.2 8.5 5.2 4.9 3.3
8 8.1 8.5 8.7 4.3 4.9 3.0
10 5.2 5.4 5.8 3.0 3.8 3.2
12 4.2 4.3 3.8 3.0 3.8 3.1
Mean

Means within the same column or roll followed by the same letter are not significantly different at
P<0..05 level according to DMRT

Table 5. Effect of different durations of seeds stored for 1 to 6" weeks and transplanting depths
on the number of inflorescences of O. gritissimum at 12" weeks after transplanting
Depths/cm 1

4 75 67 63 55 54 47 60.2
6 73 64 63 58 53 47 59.7
8 64 56 50 48 42 35 49.2
10 29 26 23 19 18 13 21.3
12 20 19 18 16 15 12 16.7

Mean* 5228 46.4%  43.4P¢ 392°  36.4%  30.5¢

Means within the same column or roll followed by the same letter are not significantly different at
P<0..05 level according to DMRT

Effect Ofdifferent Seed Durations in Storage Medium and Transplanting Depths
on the Seedling Emergence and Growth of Ocimumgratissimum in Delta State. - --
- Atusa Kingsley and Umeri Clifford
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