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ABSTRACT

Rice is one of the world’s main staple crops with nearly 2.5 billion
people depending on it for food. However, seed germination
becomes very difficult and erratic a short period of time after
harvesting. The objective of this study was to determine the effects
of hydro-priming durations on germination, growth and seed yield
of two rice varieties (Jasmine 85 and Amankwatia). The
experimental design was 2x3 factorial arrangement in Randomized
Complete Block Design with three replications. Factor one was two
varieties (Amankwantia and Jasmine 85) and factor two was three
hydro-priming durations (24 hours, 48 hours and no priming). The
study revealed that seeds which were hydro-primed for 24 and 48
hours took shorter days to emerge. Amankwatia variety which was
hydro-primed for 24 hours gave the highest germination
percentage and vigour index. Highest tiller numbers at week eleven
and tallest plants measured at sixth, ninth, tenth and eleventh
weeks after sowing were produced by Amakwatia variety which
was not hydro-primed. Highest number of leaves at six, eight and
nine weeks after sowing as well as number of tillers at weeks ten
were produced by Jasmine 85 variety which was hydro-primed for
48 hours. Additionally, highest number of productive panicles and
the resultant seed yield were produced by Jasmine 85 variety
which were hydro-primed for 48 hours. A relationship analysis
showed that there was strong significant and negative correlation
between number of productive panicles and unproductive panicles
as well as a strong significant and positive correlation between
seed yield and productive panicles. Number of productive panicles
significantly affected seed yield such that 82% of variation in the
seed yield was attributed to the productive panicles. The study
concluded that to obtain highest viability, best growth and resultant
seed yield, Jasmine 85 variety hydro-primed for 48 hours should
be highly considered.

Keywords: Radicle, protrusion, elongation, heading, emergence,
vigour, dry matter

INTRODUCTION

Rice is the predominant staple food meeting over 25% of the
calorific needs of half of the world's population (Kusano et al.,
2015). According to a report by FAO (2021), over 755 million tons
of rice was produced in 143 countries. Rice contributes significantly
to food security since more than half of the world's population
utilizes it as a primary staple food, the main source of energy and
income (Fikriyah 2018). In Ghana, rice has become the most
important staple food after maize and there has been an increase
in rice consumption due to increased population growth, change in
consumer preference and urbanization. In the year 2020, the
harvested rice production area and yield were 973,000 tonnes,
331,471 ha, and 29,354 kg/ha (Ackaah et al., 2023; FAO, 2020).

Phone: +233243237465

Furthermore, Ghana spends about $450 million on rice imports to
make up for the shortfall in supply and thus imports about 50% of
its rice needs annually (Adomako et al., 2020; Ragasa and
Chapoto, 2017; Asante et al., 2013). In Ghana, rice comes second
to maize and accounts for 16% of all cereal production (Francic and
Tran, 2018). Due to its ease of preparation and shifting consumer
preferences, especially in urban areas, rice is increasingly
replacing traditional Ghanaian staples like plantains, sorghum, and
millet. The husk of rice can be used to feed animals as well as a
source of fuel and in biochar preparation. In developing countries,
rice serves as the most important crop and plays a major role in
poverty alleviation and food security attainment as stated in the first
objective of the Sustainable Development Goals (SDGs) for 2030
(Ackaah et al., 2023).

In spite of the numerous benefits obtained from rice production,
germination of rice seed is very difficult especially when sowing it
directly on the field. This condition is known to be caused by the
onset of dormancy just a few period of time after harvesting.
Dormancy in rice seed is imposed by certain physical and chemical
factors associated with its covering structures, i.e., hull and
pericarp (Sheshu and Dadlani, 1991). Prolonged seed dormancy
can lead to over poor germination, less vigorous seedlings and low
yield. The underlying mechanisms by which seed priming
enhances germination are likely to be a result of moderate
hydration to a level where pre-germination metabolic processes
begin without actual germination (Zulfigar, 2021) Seed priming
treatments can lead to better germination and establishment in
many fields crop such as maize, wheat and rice. Different
agronomic properties of okra such as number of days taken to 50%
flowering, seedling growth, fruit length, and total yield per plant
increased as a result of hydro-priming (Kaur et al, 2015). There is
little research information on how hydro-priming durations influence
the viability, growth and seed yield of these selected rice varieties
which are predominantly grown in Ghana. The objective of this
study was to determine the effect of hydro-priming durations on the
germination, growth characteristics and yield of two rice varieties
Jasmine 85 and Amankwatia

MATERIAL AND METHODS

EXPERIMENTAL SITE

This experiment was carried out at the Department of Horticulture,
Kwame Nkrumah University of Science and Technology. The site
is within an elevation of 186 m above sea level (ASL) and is in the
semi-deciduous forest zone. The rainfall distribution pattern is
bimodal where the major rainy season falls between ending of
March to middle of July. The major season is from mid-July to mid-
September whiles the minor rainy season from mid-September to
mid-November with mean values of 21°C and 31°C respectively,
are minimum and maximum temperatures with 1500 mm and 95%
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as mean annual rainfall, and mean annual relative humidity
respectively. Ferric Acrisol soil is the main soil type at the
experimental site.

EXPERIMENTAL DESIGN

The experimental design was 2x3 Factorial arrangement in
Randomized Complete Block Design with three replications. Factor
one was two varieties of rice (Amankwatia and Jasmine 85) and
factor two was hydro-priming durations at three levels (24 hours,
48 hours and no hydro-priming). The rice seed samples were
obtained from the Crops Research Institute (CRI), Kumasi, Ghana.
Seeds were sown in nursery trays in the plant house at the
Department of Horticulture. The trays were filled with well
decomposed cocopeat which was used as the media. The seeds
were sown on 2314 May, 2023 at the rate of one seed per hole. The
seeds were slightly covered with the cocopeat and watered
regularly. After 7 days of sowing, germination was evaluated.
Preparation of plastic basins for planting and transplanting

Sieved top soil was put in a metal container tray and steam-
sterilized for 3 hours at 100°C. The sterilized soil was then spread
on a large tarpaulin, covered and left overnight to cool. 21.3 kg of
the cooled sterilized soil was weighed and put in plastic buckets
measuring 60 cm (diameter) x 70 cm (height). Drainage holes were
created on each of the basins for drainage of water. To allow the
soil to settle prior to transplanting, thorough watering was then
done. Transplanting was done on 16" June, 2023 and then
watered. a hand fork was used to stir the soil to enhance soil
aeration at fortnight interval. Three weeks after transplanting, (NPK
15-15-15) fertilizer was applied to the seedlings at a rate of 8 g per
plant. Watering was done judiciously in the mornings and late
afternoons. Weed control was done by handpicking at two weeks
interval.

The following parameters were taken:

Seed germination percentage

Hundred (100) seeds from the pure seed fraction of each treatment
were used to conduct the germination test. The seeds were
arranged in four replications of 70 each on a counting board. Each
replicate was subsequently planted in a levelled layer of moist sand
in a perforated container. The first germination count was done on
the 5th day. On the 8th day seedlings in each replicate were
counted and grouped into normal, abnormal, fresh un-germinated
and dead seeds. Germination was indicated by the proportion of
seeds that had produced normal seedlings under the conditions
and within the eight-day period (ISTA, 2007). The percentage
germination was calculated using the following formula:

number of germinated seeds

GP% = number of viable seeds  x 100%

Seedling vigour index

At two weeks after germination, the shoot length and root length of
10 seedlings were measured using a metre rule, for each of the
three replicates and the average computed. The vigour index was
calculated using the formula of Abdul-Baki and Anderson (1973) as
follows:

Vigour Index = (Shoot length + Root length) x Germination
Percentage

Plant height (cm) — using a meter rule the height of the plants were
measured from the soil level to the apex.

Number of leaves

This was done by counting the green and functional leaves on each
of the ten plants and the mean per plant recorded.

Number of tillers
Tillers number were counted and recorded.

Number of productive and unproductive panicles
The number of productive and unproductive panicles were counted
and recorded.

Seed yield (weight)
Using a digital scale, weight of seeds harvested from each
treatment was weighed and recorded.

ANALYSIS OF DATA

Using the Statistix Software Version 10.0, data collected was
subjected to Analysis of Variance (ANOVA). Treatment mean
differences were separated using Tukey's Honestly Significant
Difference (HSD) at 5% probability level.

RESULTS

Effect Of Hydro-Priming Durations on Number O

of Days to Emergence of Jasmine 85 and Amankwatia Rice
Varieties

The interaction between hydro-priming durations and varieties
were statistically not significant (p=0.05) for number of days to
emergence. However, there were differences in the means of the
hydro-priming durations (Figure 1). Seeds which were primed for
24 and 48 hours took shorter days to emerge (5.3 days) and the
unprimed seeds took longer days to emerge (7.5 days).
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Figure 1: Influence of hydro-priming durations on number of days
to emergence

Germination Percentage of Jasmine 85 and Amankwatia Rice
Varieties as Affected by Hydro-Priming Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for germination percentage
(Table 1). Amankwatia rice variety which was hydro-primed for 24
hours recorded the highest germination percentage (84.67%) and

the least (67.33%) was recorded by Jasmine 85 variety which was
not hydro-primed. For the hydro-priming durations only, the
significantly highest germination percentage (78.83%) was seeds
hydro-primed for 48 hours and the least was those not hydro-
primed (70.83%). With respect to the varieties, Amankwatia
recorded the highest germination percentage (78.78%) and the
least (72.67%) was Jasmine 85.

Table 1: Effect of hydro-priming durations on germination percentage of Jasmine 85 and Amankwatia rice varieties

Varieties
Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 67.33f 74.334 70.83¢
24 hours 70.33¢ 84.672 77.500
48 hours 80.33° 77.33¢ 78.832
Means 72.67° 78.782

HSD (0.05): Varieties=0.495, Hydro-priming durations=0.747 Varieties* Hydro-priming durations=1.335

Footnote: HSD: Honest significant difference at 5% probability level; Means followed by the same letter(s) within a treatment group are not
significantly different at 5% level of probability using Duncan Multiple Range Test (DMRT).

Vigour Index of Jasmine 85 and Amankwatia Rice Varieties as
Affected by Hydro-Priming Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for vigour index (Figure 1-3).
Amankwatia rice variety which was hyrdoprimed for 24 hours
recorded the highest vigour index (4839.6) and the least (3156.20)
was recorded by Jasmine 85 variety which was not hydro-primed

(Figure 2). For the hydro-priming durations only, significantly
highest vigour index (4323.40) was recorded by seeds hydro-
primed for 48 hours and the least (3510.00) was those not hydro-
primed (Figure 3). With respect to the varieties, Amankwatia
recorded the highest vigour index (4289.9) and the least (3689.2)
was Jasmine 85 (Figure 4).
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Figure 2: Vigour index of Jasmine and Amakwatia varieties as influenced by hydro-priming durations
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Figure 3: Influence of priming durations on vigour index of rice
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Figure 4: Vigour index of Jasmine and Amakwatia varieties

by Jasmine 85 variety which was hydro-primed for 24 hours and

Plant Height of Jasmine 85 and Amankwatia Rice Varieties at
Six Weeks After Sowing as Affected by Hydro-Priming
Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for plant height at six weeks
after sowing (Table 2). Both Jasmine 85 and Amankwatia rice
varieties which were not hydro-primed recorded the tallest plants
(32.67 cm and 32.40 cm) and the shortest (24.50 cm) was recorded

was similar to Amakwatia variety hydro-primed for 48 hours (27.07
cm). For the hydro-priming durations only, the highest plant height
(32.53 cm) was the seeds that was not hydro-primed and the least
(27.08 cm) was those that was hydro-primed for 12 and 24 hours.
With respect to the varieties, there existed no significant
differences between them.

Table 2: Plant height (cm) of Jasmine 85 and Amankwatia rice varieties at six weeks after sowing as affected by hydro-priming durations

Varieties
Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 32.672 32.402 32.532
24 hours 24.50° 29,672 28.80°
48 hours 30.53a0 27.07¢ 27.08°
Means 29.232 29.712

HSD (0.05): Varieties=1.732, Hydro-priming durations=2.611 Varieties* Hydro-priming durations=4.666

Plant Height of Jasmine 85 and Amankwatia Rice Varieties at
Eight Weeks After Sowing as Affected by Hydro-Priming
Durations

There were no significant hydro-priming and varieties interaction
for plant height at eight weeks after sowing. For the hydro-priming

durations only, the tallest plants were produced by the seeds that
were not hydro-primed and the shortest were those that were
hydro-primed for 24 hours. With respect to the varieties, there
existed no significant differences between them (Table 3).

Table 3: Plant height (cm) of Jasmine 85 and Amankwatia rice varieties at eight weeks after sowing as affected by hydro-priming durations

Varieties

Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 50.502 48.332 49.422

24 hours 46.332 47.672

48 hours 49.672 48.502 49.08eb

Means 48.832

HSD (0.05): Varieties=1.547, Hydro-priming durations=2.332, Varieties* Hydro-priming durations=4.167
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Plant Height of Jasmine 85 and Amankwatia Rice Varieties at
Nine Weeks After Sowing as Affected by Hydro-Priming
Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for plant height at nine weeks
after sowing (Table 4). Amankwatia rice variety which was not
hydro-primed recorded the tallest plants (61.90 cm) and it was
similar to those hydro-primed for 24 hours (60.13 cm). The shortest

plants were produced by Amankwatia variety which was primed for
48 hours (54.87 cm). For the hydro-priming durations only, the
tallest plants were produced by seeds which were not primed
(60.60 cm) and the shortest were those that were hydro-primed for
48 and 24 hours. With respect to the varieties, there existed no
significant differences between them.

Table 4: Plant height (cm) of Jasmine 85 and Amankwatia rice varieties at nine weeks after sowing as affected by hydro-priming durations

Varieties

Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 59.30abe 61.902 60.602

24 hours 55.670¢ 60.132

48 hours 59.672b 54.87¢ 57.27°

Means 58.21a

HSD (0.05): Varieties=1.658, Hydro-priming durations=2.499, Varieties* Hydro-priming durations=4.465\

Plant Height of Jasmine 85 and Amankwatia Rice Varieties at
Ten Weeks After Sowing as Affected by Hydro-Priming
Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for plant height at ten weeks
after sowing (Table 5). Amankwatia rice variety which was not
hydro-primed produced the tallest plants (80.93 cm) which was
similar to Amankwatia which was hydro-primed for 24 hours (80.33
cm). and the shortest (71.87 cm) was produced by Jasmine 85

variety which was not primed which was similar to Amankwatia
variety hydro-primed for 48 hours (72.07 cm). For the hydro-
priming durations only, the tallest plants (78.50 cm) were produced
by the seeds that were hydro-primed for 24 hours which was similar
to those which were not primed (76.40 cm) and the shortest were
those that were hydro-primed for 48 hours (73.53 cm). With respect
to the varieties, there were no significant differences between
them.

Table 5: Plant height (cm) of Jasmine 85 and Amankwatia rice varieties at ten week after sowing as affected by hydro-priming durations

Varieties

Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 71.87¢ 80.932 76.402

24 hours 76.6720 80.332 78.502

48 hours 75.000¢ 72.07° 73.53°

Means 74518

HSD (0.05): Varieties=1.605, Hydro-priming durations=2.421, Varieties* Hydro-priming durations=4.326

Plant Height of Jasmine 85 and Amankwatia Rice Varieties at
Eleven Weeks After Sowing as Affected by Hydro-Priming
Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for plant height at eleven
weeks after sowing (Table 6). Amankwatia rice variety which was
not hydro-primed recorded the tallest plants (83.33 cm) and the
shortest (71.83 cm) was recorded by Jasmine 85 variety which was

hydro-primed for 48 hours. For the hydro-priming durations only,
the tallest plants were produced by the seeds that were not hydro-
primed (79.25 cm) which was similar to seeds which were hydro-
primed for 24 hours and the shortest were those that were hydro-
primed for 48 hours (72.25 cm). With respect to the varieties,
Amankwatia recorded the tallest plants (78.00 cm) and the least
was Jasmine 85 (74.89 cm).

Table 6: Plant height (cm) of Jasmine 85 and Amankwatia rice varieties at eleven weeks after sowing as affected by hydro-priming durations

Varieties

Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 75.17bcd 83.332 79.252

24 hours 77.670¢ 78.00° 77.832

48 hours 71.834 72.67¢ 72.25°

Means 74.89

HSD (0.05): Varieties=1.94, Hydro-priming durations=2.928, Varieties* Hydro-priming durations=5.231

Number of Leaves of Jasmine 85 and Amankwatia Rice
Varieties at Six Weeks After Sowing as Affected Hydro-
Priming Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for number of leaves at six
weeks after sowing (Table 7). Jasmine 85 rice variety which was
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hydro-primed for 48 hours recorded the highest number of leaves
(46.33) and the least was recorded by Amankwatia rice variety
which was hydro-primed for 48 hours (21.00). For the hydro-
priming durations only, the significantly highest number of leaves
was the seeds that were hydro-primed for 48 hours (33.67) and the

least was those that were hydro-primed for 24 hours (25.17). With
respect to the varieties, Jasmine 85 recorded the highest number
of leaves (36.00) and the least was Amankwatia (23.56).

Table 7: Number of leaves of Jasmine 85 and Amankwatia rice varieties at six weeks after sowing as affected hydro-priming durations

Varieties

Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 35.330 25.67¢ 30.500

24 hours 26.33¢ 24.00cd 25.17¢

48 hours 46.332 21.004 33.672

Means 36.002 23.56°

HSD (0.05): Varieties=1.177, Hydro-priming durations=1.775, Varieties* Hydro-priming durations=3.172

Number of Leaves of Jasmine 85 and Amankwatia Rice
Varieties at Eight Weeks After Sowing Hydro-Priming
Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for number of leaves at eight
weeks after sowing (Table 8). Jasmine 85 rice variety which was
hydro-primed for 48 hours recorded the largest number of leaves
(21.00) which was similar to Amankwatia variety which was not

hydro-primed (19.67) and the least was recorded by Amankwatia
rice variety which was primed for 24 hours. For the hydro-priming
durations only, the significantly highest number of leaves was the
seeds that was not hydro-primed (18.17) and the least was those
that was hydro-primed for 24 hours (12.00). With respect to the
varieties, Jasmine 85 recorded the highest number of leaves
(16.78) and the least was Amankwatia (14.22).

Table 8: Number of leaves of Jasmine 85 and Amankwatia rice varieties at eight weeks after sowing hydro-priming durations

Varieties

Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 16.67° 19.672 18.172

24 hours 12.67¢ 11.33¢ 12.00¢

48 hours 21.002 11.67¢ 16.33°

Means 16.782 14.220

HSD (0.05): Varieties=1.102, Hydro-priming durations=1.662, Varieties* Hydro-priming duration =2.969

Number of Leaves of Jasmine 85 and Amankwatia Rice
Varieties at Nine Weeks After Sowing as Affected by Hydro-
Priming Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for number of leaves at nine

|

east was recorded by Jasmine 85 rice variety which was primed for
24 hours (4.33). For the hydro-priming durations only, the highest
number of leaves was the seeds that was not hydro-primed (5.67)
and the least were those that was hydro-primed for 24 hours (4.67).
With respect to the varieties, Jasmine 85 recorded the highest

weeks after sowing (Table 9) Jasmine 85 rice variety which was not
hydro-primed recorded the highest number of leaves (6.67) and the

number of leaves (5.56) and the least was Amankwatia (4.78).

Table 9: Number of leaves of Jasmine 85 and Amankwatia rice varieties at nine weeks after sowing as affected by hydro-priming durations

Varieties

Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 6.67a 4.67bc 5.672

24 hours 4.33¢ 5.000e 4.67°

48 hours 5.67% 4,67 5.17%

Means 5.562 4,780

HSD (0.05): Varieties=0.470, Hydro-priming durations=0.709, Varieties* Hydro-priming duration =1.266

Number of Tillers of Jasmine 85 and Amankwatia Rice
Varieties at Eight Weeks After Sowing as Affected By Hydro-
Priming Durations

There were no significant hydro-priming and varieties interaction
for number of tillers eight weeks after sowing (Table 10).

Impact of Hydro-Priming Durations on Viability, Growth and Seed Yield of Two 758
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Table 10: Number of tillers of Jasmine 85 and Amankwatia rice varieties at eight weeks after sowing as affected by hydro-priming durations

Varieties

Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 5.332 4.672 5.002

24 hours 4332 3.672 4,002

48 hours 5.672 4.672 5.172

Means 5.112 4.332

HSD (0.05): Varieties=0.851, Hydro-priming durations=1.283, Varieties* Hydro-priming duration =2.292

Tillers of Jasmine 85 and Amankwatia Rice Varieties at Ten primed for 24 hours and were not hydro-primed and the least was

Weeks After Sowing as Affected by Hydro-Priming Durations
The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for number of tillers at ten
weeks after sowing (Table 11). Jasmine 85 rice variety which was
hydro-primed for 48 hours recorded the largest number of tillers
(10.67) which was similar to Amankwatia variety which were hydro-

recorded by Jasmine 85 rice variety which was primed for 24 hours
(6.33). For the hydro-priming durations only, the highest number of
tillers was the seeds that was hydro-primed for 48 hours (10.00)
and the least was those that was hydro-primed for 24 hours (8.17).
With respect to the varieties, Amankwatia recorded the highest
number of tillers (9.89) the least was Jasmine 85 (8.22).

Table 11; Effect of hydro-priming durations on number of tillers of Jasmine 85 and Amankwatia rice varieties at ten weeks after sowing

Varieties

Hydro-priming Duration Jasmine 85 Amankwatia Means
0 hours 7.67%¢ 10.332 9.0020

24 hours 6.33¢ 10.002 8.17°

48 hours 10.672 9.33eb 10.002

Means 8.220 9.89%

HSD (0.05): Varieties=0.851, Hydro-priming durations=1.283, Varieties* Hydro-priming duration =2.292

Number of Tillers of Jasmine 85 and Amankwatia Rice
Varieties at Eleven Weeks After Sowing as Affected By Hydro-
Priming Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for number of leaves at
eleven weeks after sowing (Table 12). Amankwatia rice variety

which was not hydro-primed recorded the largest number of tillers
(14.33) and the least was recorded by Amankwatia rice variety
which was hydro-primed for 48 hours (11.00). For the hydro-
priming durations only, there were no significant differences. With
respect to the varieties, Amankwatia did not differ Jasmine 85.

Table 12: Effect of hydro-priming durations on number of tillers of Jasmine 85 and Amankwatia rice varieties at eleven weeks after sowing

Varieties

Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 12.672b 14.332 13.502

24 hours 11.67° 13.0020 12.332

48 hours 13.33a0 11.00° 12.172

Means 12.562 12.782

HSD (0.05): Varieties=0.959, Hydro-priming durations=1.446, Varieties* Hydro-priming duration =2.585

Number of Tillers of Jasmine 85 and Amankwatia Rice
Varieties at Twelve Weeks After Sowing as Affected By Hydro-
Priming Durations

There were no significant hydro-priming durations and varieties
interaction for number of tillers at twelve weeks after sowing (Figure

5). However, for the hydro-priming durations only, seeds
hydroprimed for 48 hours produced the highest number of tillers
(22.67) and the least (20.50) was produced by the unprimed seeds
(Figure 7).
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Plant Height at Harvest of Jasmine 85 and Amankwatia Rice
Varieties as Affected by Hydro-Priming Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for plant height at harvest
(Table 13). Amankwatia rice variety which was hydro-primed for 48
hours produced the tallest plants at harvest (142 cm) and the

shortest was produced by Jasmine 85 rice variety which was not
hydro-primed (115.33 c¢m). For the hydro-priming durations only,
seeds hydro-primed for 48 hours produced the tallest plants and
the shortest was both 24 hours and 0 hours. With respect to the
varieties, Amankwatia (124.22 cm) produced tallest plants and
Jasmine 85 produced the shortest (119.33 cm).

Table 13: Plant height (cm) at harvest of Jasmine 85 and Amankwatia rice varieties as affected by hydro-priming durations

Varieties

Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 115.33¢ 120.33° 117.83°

24 hours 122.33° 110.334 116.330

48 hours 120.33° 142.002 131.172

Means 119.330 124.22a

HSD (0.05): Varieties=1.237, Hydro-priming durations=1.867, Varieties* Hydro-priming duration =3.337

Number of Productive Panicles of Jasmine 85 and
Amankwatia Rice Varieties as Affected by Hydro-Priming
Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for productive panicles
(Table 14). Jasmine 85 rice variety which was hydro-primed for 48
hours produced the highest number of productive panicles (38.00)

and the least was produced by Jasmine 85 rice variety which was
not hydro-primed (12.33). For the hydro-priming durations only,
seeds hydro-primed for 48 hours produced the highest number of
productive panicles (29.17) and the least was those not primed
(24.33). With respect to the varieties, Jasmine 85 produced highest
number of productive panicles (27.56) and Amankwatia produced
the least (26.67).

Table 14: Number of productive panicles of Jasmine 85 and Amankwatia rice varieties as affected by hydro-priming durations

Varieties

Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 12.33f 36.33° 24.33¢

24 hours 32.33¢ 23.334 27.83°

48 hours 38.002 20.33¢ 29.172

Means 27.562

HSD (0.05): Varieties=0.49, Hydro-priming durations=0.7469, Varieties* Hydro-priming duration =1.33
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Number of Unproductive Panicles of Jasmine 85 and
Amankwatia Rice Varieties as Affected by Hydro-Priming
Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for unproductive panicles
(Table 15). Jasmine 85 rice variety which was not hydro-primed f
produced the highest number of unproductive panicles (5.00) and
the least was produced by Jasmine 85 rice variety which was

hydro-primed for 48 hours (0.67). For the hydro-priming durations
only, seeds which were not hydro-primed produced the highest
number of productive panicles (3.80) and the least was those
hydro-primed for 48 hours (2.17). With respect to the varieties,
Jasmine 85 produced highest number of unproductive panicles
(3.44) and Amankwatia produced the least (2.67).

Table 15: Number of unproductive panicles of Jasmine 85 and Amankwatia rice varieties as affected by hydro-priming durations

Varieties

Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 5.002 2670 3.80a

24 hours 4672 1.67d 3470

48 hours 0.67¢ 3.67° 2.17°

Means 3.442

HSD (0.05): Varieties=0.248, Hydro-priming durations=0.373, Varieties* Hydro-priming duration =0.193

Yield of Jasmine 85 and Amankwatia Rice Varieties as
Affected by Hydro-Priming Durations

The interaction between hydro-priming durations and varieties
were statistically significant (p < 0.05) for seed yield (Table 16).
Jasmine 85 rice variety which was hydro-primed for 48 hours
produced the highest seed yield (190 g) which was 2.19 times more
than the least yield which was produced by Jasmine 85 rice variety

but was not hydro-primed (86.70 g) as well as Amankwatia variety
hydro-primed for 24 hours. For the hydro-priming durations only,
seeds which were hydro-primed for 48 hours produced the highest
seed yield (148.00 g) and the least were those which were not
hydro-primed (118.00 g). With respect to the varieties, Jasmine 85
produced highest seed yield (141.00 g) and Amankwatia produced
the least (120.00 g).

Table 16: Yield (g) of Jasmine 85 and Amankwatia rice varieties as affected by hydro-priming durations

Varieties

Hydro-priming Durations Jasmine 85 Amankwatia Means
0 hours 86.70¢ 167.67° 118.00¢

24 hours 146.70° 86.70¢ 127.000

48 hours 190.002 106.704 148.002

Means 141.002 120.00°

HSD (0.05): Varieties=2.477, Hydro-priming durations=3.743, Varieties* Hydro-priming duration =6.673

Correlation and Regression Analysis Among Some Parameters
There was strong significant and negative correlation between number of productive panicles and unproductive panicles (Table 17). Additionally,
there was a strong significant and positive correlation between seed yield and productive panicles.

Table 17: Correlation and regression analysis among some parameters

Variables Correlation Probability value
coefficient

Productive and -0.7378 0.0173

unproductive

variables

Seed yield and 0.9058 0.0000

productive

panicles

Number of productive panicles significantly affected seed yield
such that 82% of variation in the seed yield was attributed to the
productive panicles. (Figure 8)

Regression analysis between number of productive panicles and
seed yield
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Figure 8: Regression analysis between number of productive panicles and seed yield

DISCUSSION

Our results showed that seeds which were primed for 24 and 48
hours took shorter days to emerge and the unprimed seeds took
longer days. This suggests that hydro-priming influenced number
of days it took for the seeds to emerge. This could be due to the
activation of metabolic activities in the seed leading to the
protrusion of the radicle through the seed coat. Seed hydration
caused by hydro-priming is sufficient to allow pre-germinative
metabolic events but insufficient to permit radicle protrusion
through the test (Nejad, 2013). Concerning the priming technique,
different solutions with high osmotic potential are used for the
soaking of seeds (Ghobadi et al, 2012). This technique has
become a common seed treatment that can increase rate,
percentage and uniformity of germination or seedling emergence,
mainly under unfavorable environmental conditions. In the current
study, Amankwatia rice variety which was hydro-primed for 24
hours recorded the highest germination percentage and the least
was recorded by Jasmine 85 variety which was not hydro-primed.
Differences in genetic makeup of the varieties used could account
for the variation in germination percentages. These genotypic
differences in germination percentage under favorable conditions
are likely to have large effect in the time required for seedlings to
emerge, which would in turn have significant implication in early
vigour and grain yield (Fukai et al., 2020). The results of the current
study also agree with the findings of Chao et al., (2021) who
reported of the genotypic differences in eight rice varieties they
used for study. Seed priming improves germination performance of
seed and strengthens the antioxidant system and thereby
increases seed germination potential, leading to an increased
stress tolerance in germinating seeds (Kauser et al., 2006, Chen
and Arora, 2011). Response of seed to priming is affected by
priming duration, osmotic potential of priming solution (Arif et al.,
2008), priming agent (Farooq et al., 2005) and oxygen supply to
seed (Nascimento, 2003). With respect to the varieties,
Amankwatia recorded the highest germination percentage and the
least was Jasmine 85. Similar trend was observed for vigour index
where Amankwatia rice variety which was hyrdoprimed for 24

Impact of Hydro-Priming Durations on Viability,

hours recorded the highest vigour index and the least was recorded
by Jasmine 85 variety which was not hydro-primed. It could be
explained that the longer hydropriming durations improved
emergence, germination and the resultant vigour index. The higher
priming duration may have increased a-amylase activity which
hydrolyzes more starch and produces more soluble sugar, which
helps promote vigorous seedling growth, faster plant growth, higher
yields, and better kernel quality. We suspect that the increased a-
amylase activity (due to priming) was responsible for the
differences we observed in germination, emergence, and seedling
growth as reported by Nakao et al., (2018). The pre-germinative
metabolic processes take place when seeds get into the lag phase
of germination and specific amount of water is needed to trigger
this process. Seeds which are subjected to short period of hydro-
priming would not get enough water that is required for getting seed
into the lag phase of germination. However, prolong priming
duration will allow excess of water that may exceed the quantity
required for the initiation of lag phase of germination and radicle
protrusion will occur due to which seed lose its desiccation
tolerance thereby results in loss of seed viability (Dekkers et al.,
2015; Pereira et al., 2014). Okamoto and Joly (2000) opined that
prolonged submergence may reduce germination percentage due
to hypoxia. Our results are in agreement with the findings of Arif et
al., (2008) who reported that seed priming durations influence
germination percentage positively.

Our results also showed that the no hydro-priming treatment gave
tallest plants throughout the growing period of the rice. Moreover,
Amankwatia variety also produced the tallest plants as compared
to Jasmine 85. This could be due to differences in their genetic
makeup as was also reported by Sabri et al., (2020) that the genetic
characteristics of the genotype may be the cause of the different
growth behavior of rice cultivars. Hydro-priming duration of 48
hours produced the tallest plants at harvest as well as the highest
number of leaves and this could be due to the vigourous seedlings
which ensured better root development and consequently the
increased nutrient usage capacity that allows for a higher relative
growth rate in terms of leaves numbers, tillers and panicles

Growth and Seed Yield of Two

Rice (Oryza sativa)Varieties
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(Mohammed et al., 2015) and better plant water status regulation
(Ahmed et al., 2016). Additionally, Duan et al., 2015 reported that
the panicle number is a key indicator of rice yield, and our results
showed that number of productive panicles significantly affected
seed yield such that 82% of variation in the seed yield was
attributed to the productive panicles.

Conclusion

The study revealed that seeds which were hydro-primed for 24 and
48 hours took shorter days to emerge. Amankwatia variety which
was hydro-primed for 24 hours gave the highest germination
percentage and vigour index. Higher tiller numbers at week ten and
tallest plants measured at sixth, ninth, tenth and eleventh weeks
after sowing were produced by Amakwatia variety which was not
hydro-primed. The interaction of variety and hydro-priming
durations did not influence plant height at eight weeks after sowing
as well as number of tillers. Highest number of leaves at six, eight,
nine weeks after sowing as well as number of tillers at weeks ten
were produced by Jasmine 85 variety which were hydro-primed at
48 hours. Additionally, highest number of productive panicles and
the resultant seed yield were produced by Jasmine 85 variety
which were hydro-primed at 48 hours. A correlation analysis
showed that there was strong significant and negative correlation
between number of productive panicles and unproductive panicles
as well as a strong significant and positive correlation between
seed yield and productive panicles. Number of productive panicles
significantly affected seed yield such that 82% of variation in the
seed yield was attributed to the productive panicles. The study
concluded that to obtain highest viability, best growth and resultant
seed yield Jasmine 85 variety hydro-primed at 48 hours should be
highly considered.
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