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ABSTRACT

The aim of this study was to evaluate how seedling age and
nitrogen (N) fertiliser (urea) rates affected germination of
two rice types stored in storage. Seedlings that were seven
days old and had not been fertilised with nitrogen had the
highest germination rate. Germination declined with
storage in all of the treatments, however germination
improved after one and two months. Seeds held at one and
two months had a non-significant greater germination
when 0 kg - 60 kg N ha-1 was applied to seven-day-old rice
seedlings, and this might be advised for proper seed
germination in rice.
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INTRODUCTION attaining rice varieties' full genetic potential (Finch-
Savage and Bassel,2016). Some rice cultivars go
dormant right after harvest, which can take anywhere
from 0 to 12 weeks (Davies et al,, 2015). Farmers can
only conduct a germination test on seeds to
determine if they are suitable for planting, so seed
rates can be adjusted to the desired plant population
in the field once the germination rate is determined

The germination of seeds is a critical component of
agricultural output. The seed germination test is used
to determine the quality of a seed lot by determining
the percentage of seeds that will germinate and grow
into normal seedlings over time under appropriate
conditions. As a result, seed quality is critical in
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(Davies et al.,, 2015). The most visible sign of initial
seed ageing is a decrease in viable seed germination,
while rice production is the end consequence of its
growth and development, which is dependent on
seedling transplanting age. The duration of rice
varieties and field circumstances influence the best
age for transplanting seedlings. Seed output and
quality are directly influenced by seedling
transplanting age. In terms of seed quality, Durga et
al. (2015) found that younger seedlings outperformed
older seedlings. The state of maturity of seed at
harvest time has an impact on seed germination. The
germination of seed is highly influenced by the
existing environmental conditions from the time a
seed achieves physiological maturity until harvest;
weathering could damage seed at this period. Seed
quality in crops is also compromised when mature
seeds are exposed to severe climatic conditions such
as rainfall and temperature. Germination is regulated
by seed ageing, according to Batabatanei (2015), as
the germination rate and maximum germination
dropped as the seeds aged. Seeds' potential vitality
and performance capability deteriorate as they age as
aresult of the changes they go through (Ibrahim et al,,
2013). According to Farhidi et al. (2014), nitrogen
fertiliser applied at a rate of 165 kg ha-1 resulted in
the highest seed germination % and seedling vigour
index in rice. Nitrogen fertiliser applied to mother
plants will result in seeds with greater vigour and
germination, resulting in  better seedling
establishment (Farhidi et al., 2014).

The application of nitrogen fertiliser to rice fields
is solely for the purpose of increasing grain output.
Seed is used to establish rice fields, and many other
crops are also seeded this way. To ensure optimal
plant performance, uniform emergence of robust
seedlings of the selected variety is required.
of high-
performing seed batches are critical for effective rice
production. Seed deterioration is affected by harvest
time, climatic conditions, and seed drying, processing,
and storage procedures. The most visible sign of
initial seed ageing is a decrease in viable seed

Germination and the identification

germination, while rice production is the end
consequence of its growth and development, which is

dependent on seedling transplanting age. Seed ageing
has an impact on germination.

According to Raj and Bhatia (2014), seed
germination of devana (Artemisia pallens) differed
significantly depending on seedling transplanting age.
The state of maturity of seed at harvest time has an
impact on seed viability. The viability of seed is highly
influenced by the current environmental
circumstances from the time a seed achieves
physiological maturity until harvest; weathering
could destroy seed at this period. Seed quality in crops
is also compromised when mature seeds are exposed
to severe climatic conditions such as rainfall and

temperature.

Wheat seed vigour and percentages of ultimate
germination are influenced by nitrogen fertilisation,
which results in a shorter mean germination time and
time to 50% germination (Hossain, 2014). According
to Shahzaman et al. (2017), urea fertiliser had the
highest germination rate in sunflowers, followed by
organic manure. Urea, an inorganic nitrogen fertiliser,
produced the longest shoots and roots. They came to
the conclusion that urea is the optimum fertiliser for
sunflower seedling germination. Kandil et al. (2017)
investigated the effect of nitrogen fertiliser on
and found that
differences in the final percentage of germination
could be attributable to the amount of preserved
matter in the endosperm and cultivar differences in
seed size. A procedure that most likely involves cell

sunflower seed germination

division and no nutrition transfer prevents

germination. The goal of this study was to see how
different varieties, seedling transplanting age, and
nitrogen fertiliser rates affected rice seed
germination with storage.

MATERIALS AND METHODS

The relative humidity varies between 75 and 85
percent during the dry and rainy seasons. The annual
rainfall at the sites is between 1,200 and 1,400 mm,
with a mean temperature of between 230 and 330
degrees Celsius. As a result, each replication had a
total of 20 sub-sub plots, resulting in a total of 60 plots
per variety. After harvest, 3-5 kg of rice grain from
each treatment was processed in airtight plastic
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containers at the Federal University of Technology
Minna Crop Production Laboratory for eight months
(January to September 2016).

The germination test was conducted under
laboratory conditions in CRD. Each month from
October 2016 to March 2017, 50 seeds from each
treatment replicated four times and petri dishes were
kept at 25 °C. Germinated seeds were counted after
seven days and were expressed as a percentage of the
number of seeds sown.

Number of seeds that germinated

Total number of seeds x100
RESULTS AND DISCUSSION
Effect of treatment factors on rice seed

germination with storage

Variety not significant on rice seed germination with
storage at Edozhigi. However, at Badeggi, FARO 44

produced more germination than FARO 52 with
storage (Table 1). Germination is inhibited by a
process which probably involves cell division and no
transfer of nutrients. Simar results were reported by
Vibhuti, et al. (2015), Islam et al. (2012), Khan et al.
(2017), Kandil etal. (2017) who reported a significant
effect of variety on seed germination of rice seed at
the third, fourth and sixth months of storage at
Edozhigi and Badeggi (Table 2).

Rice seed from seven days old seedlings gave the
highest germination at third and fourth months of
storage at Edozhigi and Badeggi and also at fifth
month of storage at Badeggi. The 21 and 14 days old
transplanted seedlings revealed the highest
germination at the sixth month of storage at Edozhigi
and Badeggi respectively. There was a general decline
in rice seed germination with storage irrespective of
seedling transplanting age.

Table 1. Effect of variety on rice seed germination (%) at Edozhigi and Badeggi

Months of storage

Varieties/ 1 2 3 4 5 6
locations

Edozhigi

FARO 44 90.00 90.00 57.81 50.72 47.00 37.85
FARO 52 90.00 90.00 56.78 49.96 42.80 34.76
LSD<0.05 0 1.76 8.60 4.70 5.54 4.07
Badeggi

FARO 44 90.00 89.672 65.222 53.702 46.09 42.71a
FARO 52 90.00 83.72b 49.87b 46.67° 45.26 37.70b
LSD<0.05 0 4.96 6.46 343 2.53 3.51

Table 2. Effect of seedling transplanting age on rice seed germination at Edozhigi and Badeggi

Months of storage

STA (days)/ locations 1 2 3 4 5 6
Edozhigi

7 90.00 90.00 67.402 55.912 42.08 31.52b
14 90.00 90.00 50.88 48.77° 42.66 37.652
21 90.00 90.00 54.04b> 48.53b 50.07 38.472
28 90.00 90.00 56.77b 48.22b 44.61 37.652
LSD<0.05 0 1.75 7.34 6.82 5.36 4.61
Badeggi

7 90.00 86.51 65.242 55.812 49.192 40.27
14 90.00 85.38 62.642 50.412 45.402 42.00
21 90.00 85.27 51.92b 49.472 44.91°b 38.68
28 90.00 90.00 51.92b 45.77° 43.27° 40.36
LSD<0.05 0 6.45 7.42 7.86 4.65 5.32
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The increase in germination with seedling
transplanting age up to 21 days old seedling could be
due to the amount of stored product in the seed. Raj
and Bhatia, (2014) reported that a significant
difference was shown in seed germination of devana
(Artemisia pallens) due to the transplanting age of the
seedling. They recorded higher values from 35-day-

seedling and lower values from the 25-day-seedlings.
However, Singh et al. (1998) reported that younger
seedlings performed better than older seedlings in
seed germination. Nitrogen fertilizer rates revealed
no significant effect on rice seed germination with
storage at both experimental sites (Tables 3).

Table 3. Effect of nitrogen fertilizer rates on rice seed germination (%) at Badeggi and Edozhigi

Months of storage

NFR kg ha't 1 2 3 4 5 6
/location

Badeggi

0 90.00 88.47 63.32 51.35 45.34 40.12
60 90.00 87.90 58.19 52.33 45.51 42.59
120 90.00 87.58 56.29 49.87 43.85 38.07
180 90.00 86.50 55.94 49.03 45.94 39.14
240 90.00 83.49 55.93 49.25 47.83 41.71
LSD<0.05 0 7.83 10.20 5.41 4.00 5.54
Edozhigi

0 90.00 90.00 62.15 51.77 48.79 34.84
60 90.00 90.00 58.35 49.35 44.66 37.05
120 90.00 90.00 51.62 51.01 46.65 37.12
180 90.00 90.00 58.76 49.42 40.87 36.13
240 90.00 90.00 55.49 50.24 44.06 36.77
LSD<0.05 0 2.78 13.58 7.43 4.32 6.43
The general decline in germination with storage CONCLUSION

irrespective of variety, seedling transplanting age and
nitrogen fertilizer rate could be due to the aging of
seeds. It has been reported that as seeds age, their
potential vigour and performance capability are
lowered as a result of the changes they undergo
(Ibrahim et al 2013; Farhidi et al., 2014)). The health
and germination capacity of seed is also affected by its
age. Both genetics and the environment will affect
how long a seed remains viable, as damage to the
membrane, nucleic acids, and proteins occur over
time (Fujikura and Karssen, 1995).

REFERENCES

Ayotade, K. A, & Fagade, S. 0. (1993). Wet land
utilization for rice production in Sub-Saharan
Africa. Proceedings of an International
Conference on Wetland utilization held at Ibadan
Nigeria 4-8 Nov. 1993, pp.25-26.

Davies, R. M, Di Sacco, A.,, & Newton, R. (2015).
Germination testing: procedures and evaluation.
Technical Information Sheet_13a. Ardingly,
UK, Royal Botanic Gardens Kew.

The germination rate of FARO 44 was higher.
Seedlings transplanted at seven days old germinated
better than seedlings transplanted at other ages. N
fertilizer rates does not influence rice seed
germination. The seven days old seedlings of both
varieties germinated better with 0 kg - 60 kg N ha!
application at one and two months of storage and
could be recommended for optimum germination in
rice.

Durga, K. K., Sambasiva, Rao, P., & Raju, K. (2015).
Effect of seedling age and spacing  schedule
on the productivity and quality traits of rice
under system of rice intensification (SRI).
Journal of Cereals and Oilseeds, 6(3),15-19.
doi:10.5897/]C02014.0132

Farhadji, E., Daneshyan, J., Hamidi, A., ShiraniRad, A. H.,
& Valadabadi, H. R. (2014). Effects of parent plant
nutrition with different amounts of nitrogen and

J. Curr. Opin. Crop Sci., 2021; Volume 2(2): 233-237

236



irrigation on seed vigor and some characteristics
associated with hybrid 704 in Kermanshah
region. Journal of Novel Applied Sciences, 3(5),
551-556.

Finch-Savage, W. E., & Bassel, G. W. (2016). Seed
vigour and crop establishment: extending
performance beyond adaptation. journal of
Experimental Botany, 67 (3), 567-591. doi:
10.1093/jxb/erv490

Fujikura, Y., & Karssen, C. M. (1995). Molecular
studies on osmoprimed seeds of cauliflower, a
partial amino acid sequence of a vigour-related
protein and osmopriming-enhanced expression
of putative aspartic protease. Seed Science
Research, 5,177-181.

Hussain, S., Fujii, T., McGoey, S., Yamada,M., Ramzan,
M., & Akma, M. (2014). Evaluation of different
rice  varieties for growth and yield
characteristics. The Journal of Animal and Plant
Sciences, 24(5), 1504-1510.

Ibrahim, H., Oladiran, J. A., & Mohammed, H. (2013).
Effects of seed dormancy level and storage
container on seed longevity and seedling vigour
of jute mallow (Corchorus  olitorius). African
Journal of Agricultural Research, 8(16),1370 -
1374. https://doi.org/10.5897/AJAR12.1839

Islam, R., Mukherjee, A., & Hossin, M. (2012). Effect of
osmopriming on rice seed germination and
seedling growth. Journal of Bangladesh
Agricultural  University, 10(1),15-20. doi:
10.22004/ag.econ.209260

Kandil, A. A., Sharief, A. E., & Odam, A. M. A. (2017).
Germination and seedling characters as
influenced by sunflower hybrids, nitrogen
fertilizer rates and hill spacing. International
Journal of Environment, Agriculture and
Biotechnology, 2(6), 2995-3006.

Khan, A, Majid, A., Sadar, U. S., Shakeel, A. ]., Sohail A.
], Nadar, K., & Abdul, G. (2017). Effect of various

temperatures and duration on deterioration of
rice seeds. Science, Technology and Development,
36(2), 79-83.

Narteh, L. T., & Sahrawat, K. L. (1999). Influence of
flooding on electrochemical and chemical
properties of West African soils. Geoderma, 87,
178-207.  https://doi.org/10.1016/S0016-7061
(98)00053-6

Raj, D., & Bhatia, T. (2014). Impact of transplanting
age on Seed yield and quality in Davana
(Artemisia) Pollens. Advanced Journal of Seed
Science and Technology, 1(1), 009-012

Seshu, D. V., Krishnasamy, V., & Siddique, S. B. (1988).
Seed vigor in rice. In Rice Seed Health,
International Rice Research Institute, Manila,
pp.315-329.

Shahzaman, M,, Ishtiaq, M., & Azam, A. (2017). Effect
of different fertilizers on seed germination and
seedling growth of sunflower (Helianthus annuus
L.) from district Bhimber of Azad Jammu and

Kashmir, Pakistan. [International Journal of
Botany Studies, 2(2), 10-15.
Singh, G. (1999). Relationship ~ between

Mechanization and Productivity in Various Parts
of India. In: XXXIV Annual Convention Indian
Society of Agricultural Engineers, CCSHAU,
Hisar, India, 16-18 December 1990.

Tabatabaei, S. A. (2015). The changes of germination
characteristics and enzyme activity of barley
seeds under accelerated aging. Cercetdri
agronomice in moldova, 18(2), 61-67.

Vibhuti., Charu, S., Kiran, B., & Bargali, S. S. (2015).
Seed germination and seedling growth
parameters of rice (Oryza sativa) varieties as
affected by salt and water stress. Indian Journal
of Agricultural Sciences. 85(1), 102-108. doi:
10.18805/ijare.v50i3.10748

J. Curr. Opin. Crop Sci., 2021; Volume 2(2): 233-237 237


https://doi.org/10.5897/AJAR12.1839
http://dx.doi.org/10.22004/ag.econ.209260
https://doi.org/10.1016/S0016-7061%20(98)00053-6
https://doi.org/10.1016/S0016-7061%20(98)00053-6

