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Abstract

The experiment was conducted at Wondogenet Agricultural Research Center to determine the effect of seed storage period and
methods on the growth and yield of basil. Basil seeds stored in three storage methods (Plastic jar, Polypropylene, and Cotton
bags) for six storage periods (initial period, one, three, six, nine, and twelve months) were used to evaluate the impact of the
treatments on the yield and performance in the field. The field experiment was arranged by using RCBD design with three
replications. The data were taken at the 90% physiological maturity stage. The results showed a significant difference between
the treatments. The results indicated that the interaction effects of basil seed storage time and methods had a significant
(P<0.05) effect on Primary Branch Number, Plant Height, Umbrella length, Dry, and Fresh biomass. The umbrella number of
the storage methods had an accelerating trend with raising storage duration to 3 months storage, after that it shows a declining
trend with raising storage time. The two storage methods plastic jar and bag maintained the seed in good condition for 3
months further, storage of the seed leads to the shortest plant and umbrella length. The highest dry biomass was recorded at 3
months stored seed in a plastic bag which was not significantly different from 3 months stored seed in a plastic jar. Basil dry
biomass for the jar stored seed ranged from 0.85 to 3.33, 0.91 to 3.42 ton/ha for plastic bag whereas for the cotton bag, it
ranged from 0.6 to 2.26 ton/ha. In general, seeds stored for three months had shown better growth and yield.
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1. Introduction

Basil (Ocimum basilicum L.) is among the annual aromat-
ics and medicinal plants which belong to the lamiaceae fami-
ly. It is native to tropical parts of Asia, Africa, Central and
South America and cultivated for its aromatic leaves, used as
fresh or dried to boost up numerous cooking dishes [17].

The basil plant includes over 150 different species, 30 of
which are natural to the tropics and subtropics, with some

species naturalized and/or cultivated in temperate zones [12,
21]. This genus is well recognized in the warmer areas up to
1800 m altitude and with cultivating temperatures of 7 to
27<C [4]. Among all the species Ocimum, Basilium has been
the most important aromatic and medicinal plant Since an-
cient civilizations. Due to its stimulant and carminative prop-
erties, this sweet basil is used in folk medicine [8].
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Both herbal and essential oils of basil are important in the
international market being essential ingredients in many cook-
ing traditions, cosmetics, perfumery, oral products, hygiene,
and cleaning products. Leaves are used in soups, stews, sauces,
meat, fish, egg dishes, salads and vegetables, flavored vinegar,
teas, and steeped in oil to produce flavored oils. Basil has a
strong medicinal use as antimicrobial properties, very high in
vitamins and minerals. Hot tea of basil plant leaves is good for
treating nausea, dysentery, and flatulence. Externally, basil
formulations can be used for different skin infections such as
the treatment of acne, snakebites, and insect stings [20].

In Ethiopia, basil is called by different names in each ethnic
group within the country and its production is for home uses
and income generation by small-scale producers. However, [2,
22], also presented that it is an export commodity in the coun-
try. Commercial growers have exported currently herbal prod-
ucts of basil to foreign markets. Agroecology of Ethiopia is
appropriate for basil production; recently, two varieties were
released [5]. The two varieties propagated via seeds and proper
seed conservation, handling, and utilization techniques are
important for the sustainable production of the varieties. Good
seed quality and seedling establishment are the bases of profit-
able, efficient, and sustainable crop production [7]. The seed
quality is also affected by dormancy and controlled by several
environmental factors such as light, temperature, and the dura-
tion of seed storage [13]. Sweet basil seeds possess a physio-
logical dormancy that could be optimized for seed germination
by pre-sowing treatment [10].

The actual storage life of a seed depends upon its viability
and moisture content when primarily placed in storage. Good
quality of seeds is a result of good production practices to stor-
age conditions [14]. Improper storage conditions for a seed
result in lower quality [3]. Storage duration and condition also
may bring some physical and chemical changes in seeds [15].
Prolonged storage of seeds also causes a reduction of germina-
tion, an increase in germination time, and seedling vigour [11].

Despite various studies being reported in Ethiopia on Basil
agronomic and breeding issues, best of our knowledge no
data is scientifically available on the storage of basil in Ethi-
opia. The findings of this research study directly support bas-
il growers to extend the storage of basil in the study location.
Hence, the objective of this study was to determine the ef-
fects of seed storage periods and methods on growth, and
seed yield of basil.

2. Material and Methods

2.1. Experimental Site Description

The experiment was conducted in 2020 on the Wondo
Genet Agricultural Research Center field. Wondo Genet is
located at 7°192 N latitude and 38°382 E longitude with an
altitude of 1780 m a.s.l. The location obtained a mean annual
rainfall of 1128 mm with minimum and maximum tempera-

tures of 11.47 and 26.51<C, respectively. The soil texture of
the experimental location was sandy loam with a pH of 6.4
[9]. The Variety WG-sweet basil-11 was used as planting ma-
terial for the experimental area.

2.2. Experimental Design and Treatments

Basil variety (WG-sweet basil-11) was used for the experi-
ment. Seeds were sown at Wondogenet Agriculture Research
Center field station. Agronomic practices were carried out uni-
formly whenever required. After maturity, the seed was har-
vested and dried under sunlight. After cleaning the seeds were
stored in different storage methods (in Plastic jar, Polypropyl-
ene bags, and Cotton bags). The experiment was conducted for
12 months in the research center seed storage room. The exper-
iment contained two factors. The first factor is the storage du-
ration (initial day, three, six, nine, and twelve storage months),
and the second factor is the three types of storage bags (plastic
jar, polypropylene bag, and cotton bag). Each storage material
was filled with 20 kgs of basil. All treatments were analyzed in
triplicate and the total runs were 54.

The varieties of WG-II basil seed were subjected to differ-
ent storage durations and storage methods at normal condi-
tions. The experiment was conducted with a combination of
six storage periods and three storage methods using RCBD
design in three replications. There were 18 treatment combi-
nations. The seedlings were prepared at different storage
times on polyethylene tubes under nursery conditions.
Throughout the seedling growing period watering and other
agronomic practices were applied, including weeding, was
done as needed. When the seedlings were matured enough, it
was transplanted following their treatment plot on the field.
Basil was planted at the inter and intra-row spacing of 60 cm
and 30 cm respectively. Each experimental plot size was 1.8
m in length and 2.4 m in width, respectively.

2.3. Statistical Data Analysis

The data was subjected to statistical analysis. The analysis
of variance was carried out using SAS software. The least
significance difference (LSD) test at a 5 % level of signifi-
cance was used to delineate the significance differences be-
tween treatment means.

3. Results and Discussions

3.1. Primary Branch and Umbrella Number of
Sweet Basil

The variance analysis indicated significant (P<0.05) interac-
tion effects of storage methods and duration on primary branch
number per plant (Table 1). The greater primary branch number
resulted from the seed stored for 6 months and the smaller was
recorded from the basil plant after 9 months of storage for each
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storage method. This shows that the effect of seed storage time
on the seedling stage may extend to the yields of basil plants.
Basil's primary branch number per plant for plastic jar ranged
from 7.13 to 18.00 and for plastic bags from 8.13 to 18.00
whereas for cotton made bags ranged from 7.73 to 20.33. Even
if there is no smooth trained of branch number on each storage
method, as compared to before storage seed all stored seed have
a decreasing trend of branch number. Similar to this finding [1]

reported that after six months of storage of soya bean seeds seed-
ling growth parameters were almost zero. Storing seeds beyond
the optimum storage period may result in reduced seedling es-
tablishment and final seed production [18]. In general, according
to the result of this study, out of the three storage methods, stor-
ing the basil seed in a cotton-made bag has more advantages
than a plastic bag or jar.

Table 1. Interaction effect of storage duration and methods on Primary Branch Number of sweet basil.

Primary Branch Number

Storage methods  Storage duration in months

0 1 3
Plastic Jar 18.00™ 11.73% 11.87%
Plastic bag 18.00™ 10.80¢ 11.47%
Cotton bag 18.00% 11.53% 11.13¢
LSD 7.035
CV% 32.372
SM*ST *(0.047)

6 9 12 Mean
12.13% 7.13¢ 10.53¢ 11.90
12.53% 8.13¢ 11.13% 12.01
20.33% 7.73¢ 9.53¢ 13.04

Note; Means followed by the same letters within a column are not significantly different (P > 0.05) by Isd test, *= significant at 5 % proba-

bility level, SM; storage method, ST; storage time

The variance analysis indicated that significant (P<0.05) um-
brella number differences were viewed due to varying storage
duration between storage methods, but the interaction between
storage duration and storage methods was not significantly dif-
ferent (Table 2). The umbrella number of the storage methods

had an upward trend with a rising storage duration up to 3
months storage after that, it shows a decreasing trend with in-
creasing storage time. Even if there is no significant difference,
the overall mean of the data shows that the plastic jar had a
greater umbrella number than the two storage methods.

Table 2. Mean effect of storage duration and methods on umbrella number of sweet basil.

Storage material Storage Time

0 months
1 month
L. 3 months

Plastic jar

6 months

9 months

12 months

0 months

1 months
Plastic bag

3 months

6 months

Umbrella Number

12.50%f
13.80"%
16.03°
13.57°%¢
12.20°
9.109
12.50%f
13.93"
15.30%
13.9%
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Storage material Storage Time

9 months
12 months
0 months
1 months
3 months
Cotton bag
6 months
9 months
12 months
LSD 1.694
cv 8.028

P-value Fkx

Umbrella Number

12.63%f
7.30"
12.50%f
14.70%°
14.13"
13.20°f
11.80f
8.57%"

Note; Means followed by the same letters within column are not significantly different (P > 0.05) by Isd test, *= significant at 5 % probabil-

ity level

3.2. Plant Height and Umbrella Length of Sweet
Basil

The variance of analysis showed that highly significant
(P<0.05) interaction effects of storage methods and storage
duration on plant height and umbrella length of the basil
plant. Even if there is no difference, the overall mean of basil
plant height and umbrella length grown from the seed stored
in a plastic bag shows the longest plant height as compared to
the seed stored in a plastic jar and cotton bag. The longest
plant height and umbrella length were recorded from 3
months of stored basil seed in a plastic bag which had no
significant difference with 3 months of stored seed in a plas-
tic jar storage method whereas the shortest plant height and
umbrella length were recorded from 12 months of stored bas-
il seed in a plastic bag which had no significant difference

with 12 months stored seed of the two storage methods. simi-
larly, The increasing duration of seed storage caused weight
loss consistently in all the tested medicinal plants [19] also
confirms that aging affects the seed quality during storage
due to the oxidation processes. The value of plant height and
umbrella length shows consistent increments up to 3 months
of stored seed and decreases up to 12 months of stored seed
in plastic jar and bag, but the plant height and umbrella
length increment extended up to 6 months of seed stored in
cotton bag. This result shows that the two storage methods
plastic jar and bag stored the seed in good condition for 3
months after that, the seed bears the shortest plant and um-
brella length consistently. Similarly, [6] the seedlings grown
from M. foliolosa seed indicated rapid growth in the first
month and a strong decline in relative growth rate in the next
month. After a rapid relative growth rate values in the third
month, Fastly decreased and remained constant (Table 3).

Table 3. Interaction effect of storage duration and methods on Plant Height and Umbrella Length of sweet basil.

Plant Height (cm)

Storage methods Storage duration in months

0 1 3
Plastic Jar 30.80°f 36.00% 55.93a
Plastic bag 30.80°f 36.53% 58.00a
Cotton bag 30.80°f 36.40 40.27%
LSD 6.1168

CV% 9.930

6 9 12 Mean
45.00% 35.80% 25.20" 38.12
46.73° 35.40% 22.80" 38.38
44.60™ 30.60°1 24.67M 34.56
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Plant Height (cm)

Storage methods Storage duration in months

0 1 3
SM*ST i

Umbrella Length(cm)
Plastic Jar 10.30% 13.50™ 15.97°
Plastic bag 10.30% 13.40% 16.07°
Cotton bag 10.30% 12.80% 12.67%
LSD 2.129
CV% 11.300
SM*ST *

9 12 Mean
14.37% 9.70% 6.139 11.66
14.20% 10.00% 4,509 11.41
13.37 8.70°" 6.60™ 10.74

Note; Means followed by the same letters within a column are not significantly different (P > 0.05) by Isd test, *= significant at 5 % proba-

bility level, SM; storage method, ST; storage time

3.3. Effect of Storage Durations and Methods on
Dry and Fresh Biomass of Basil

The analysis revealed that dry biomass was significantly
affected (p < 0.05) by the interactions of storage duration and
methods of basil. The highest weight of dry biomass resulted
from 3 months of basil seed stored in a plastic bag which was
not significantly different from 3 months of stored seed in a
plastic jar. The minimum dry biomass weight was recorded
from 9 months of seed stored in a cotton bag, this result is in
agreement with [16] who reported that the dry weight was
higher at the seedlings derived from the seeds that were pre-
viously stored at 4 months, followed by 36 and 72-months
storage. There was an increasing trend of dry biomass up to 3

months stored seed after that the value of biomass shows a
decreasing trend for plastic jar and bag storage methods, but
the dry biomass produced from cotton storage method shows
that decreasing trend along with increasing storage time. The
weight of fresh biomass of 12 months stored seed shows
somewhat an increment as compared with 9 months stored
seed. This result may indicate the moisture content may af-
fect the weight of the biomass, that’s why inconsistent fresh
biomass trends with increasing storage time. The over mean
of fresh and dry biomass indicated that the two storage meth-
ods plastic bag and jar had an advantage over the cotton bag
stored seed to produce more biomass. Basil dry biomass for
the jar stored seed ranged from 0.85 to 3.33, 0.91 to 3.42
ton/ha for plastic bag whereas for the cotton bag ranged from
0.6 to 2.26 ton/ha (Table 5).

Table 4. Interaction effect of storage duration and methods on Fresh and Dry biomass of sweet basil.

Fresh Biomass (ton/ha)

Storage methods Storage duration in months

0 1 3
Plastic Jar 9.17%% 16.61°% 12.75%¢
Plastic bag 9.17¢® 15.35% 13.72%®
Cotton bag 9.17%% 15.22% 5.05%
LSD 3.950
CV% 26.904
VR*ST *

6 9 12 Mean
8.49°df 3.37¢ 4.91% 9.22
9.33¢% 3.46° 5.57°% 9.43
9.21%% 2.37° 3.85¢ 7.48

33


http://www.sciencepg.com/journal/abb

Advances in Bioscience and Bioengineering

http://www.sciencepg.com/journal/abb

Storage methods

Plastic Jar
Plastic bag
Cotton bag
LSD

CV%
SM*ST

Fresh Biomass (ton/ha)
Storage duration in months

0 1

Dry biomass (ton/ha)

1.720(18 2.13bcd
1.72¢ 2.68%
1.72¢ 2.25%
0.847

29.885

*

3.33°
3.42°
1.54¢0f9

1.4Q¢%fah
1_61cdef
1.52¢0f9

1.01¢7n
1.06°%N
0.60"

12

0.85%"
0.91¢fn
0.71%"

Mean

1.74
1.90
1.39

Note; Means followed by the same letters within column are not significantly different (P > 0.05) by Isd test, *= significant at 5 % probabil-
ity level, SM; storage method, ST; storage time

Storage material

Plastic jar

Plastic bag

Cotton bag

LSD
cv

P-value

Table 5. Mean effect of storage periods and methods on Fresh and Dry Leaf weight of sweet basil.

Storage Time

0 months
1 month

3 months
6 months
9 months
12 months
0 months
1 months
3 months
6 months
9 months
12 months
0 months
1 months
3 months
6 months
9 months

12 months

Fresh Leaf weight (ton/ha)

3.78bcd
5.79%
3.78bcd
1.73°%
1.37%
3.40%%
3.78"
4.64%°
3.1cdef
2.06%1
1.36
3.67bcd
5.27%
5.76%
1.47
2.21defg
1.08°
2.47defg
1.750
33.458

**k*k

Dry Leaf weight (ton/ha)

0.59abc
0.81%
0.71%
0.26°
0.37%
0.58abc
0.59abc
0.68"
0.56abcd
0.33%
0.43bcd
0.53abcd
0.59abc
0.80°
0.33%
0.30%
0.29%
0.42b0d
0.301
34.752

*kx

Note; Means followed by the same letters within column are not significantly different (P > 0.05) by Isd test, *= significant at 5 % probability level
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The variance of analysis indicated that significant
(P<0.05) fresh and dry leaf weight variations were ob-
served due to varying storage duration between storage
methods, but the interaction between storage duration and
storage methods was not significantly different. The max-
imum fresh and dry biomass produced from 1 month plas-
tic jar stored seed, but the dry biomass result had no sig-
nificant difference with 12 months stored plastic jar (0.58
ton/ha) and plastic bag (0.53 ton/ha) seed (Table 5). Even
if there is no significant difference, the overall mean of the
data shows that the plastic jar had a higher dry biomass
than the two storage methods.

4. Summary and Conclusion

An experiment was conducted during the 2022 growing
seasons to see the effect of storage duration and methods on
the growth and yield of sweet basil in Wondogenet Agricul-
tural Research Center. The dried basil seed was used to eval-
uate the seed potential to 12 months storage duration and
storage methods for its growth and vyield. Three storage
methods (plastic jar, plastic bag, and cotton bag) with six
storage times (0, 1, 3, 6, 9, and 12 months) were replicated
three times with a complete block design.

Most of the growth and yield parameters, Primary branch,
umbrella number, Plant Height, Umbrella Length, Dry and
Fresh biomass, and Fresh and Dry Leaf weight of sweet basil
were significantly affected due to storage duration and stor-
age methods. The interaction effects of storage time with
storage methods showed a significant influence on Primary
Branch Number, Plant Height, Umbrella Length, Dry, and
Fresh biomass of sweet basil. The parameters like umbrella
number, plant height, umbrella length, and dry biomass of
basil plant had the highest value for sweet basil up to 3
months stored seed in plastic jar and bag.

In conclusion, the sweet basil 1l had good growth up to 3
months of storage where as good yield at 1-month storage
time. Even if the two varieties show the maximum value at 3
and 1 months of storage. However, some growth parameters
show a good result from plastic jar stored seed. In general,
the storage methods plastic jar and bag were a recommended
storage for basil seed than cotton bag. This result needs fur-
ther investigation on the two-basil variety of storage duration
and storage methods.
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