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ABSTRACT

Seeds are a valuable plant material for agriculture. The Kuantan Singingi
district has many local rice seeds that can be developed, but these have
not yet passed standard testing. This study aimed to determine the physi-
cal and physiological qualities of the seeds of two local rice genotypes in
Kuantan Singingi Regency. This research was conducted in a completely
randomized design (CRD), which was repeated four times. The factor
tested consisted of two rice genotypes: the white and yellow genotypes.
The parameters observed were the percentage of the First Count Test
(FCT) of germination capacity (GP), Maximum Growth Potential
(MGP), Root and Shoot Growth Test (RSGT), and Seedling Growth
Rate Test (SGRT). The collected data were analyzed by ANOVA at the
5% level and further tested by the LSD test. The results showed that
FCT (%), GP (%), and Vigor (%) provide high figures according to SNI.
Meanwhile, the IVT of all seeds on day 2 germinated. Based on the data
from the RSGT and SGRT, all seed growth was normal.

netic and physical qualities. However, they

INTRODUCTION

Seeds are a critical component of agricul-
ture, particularly in rice production. Increasing
production is closely related to the quality of
the seeds used. Good-quality rice seeds, both
physically and physiologically, are essential, as
indicated by successful test results. In addition,
the genetic purity of seeds is crucial for max-
imizing plant production.

Seeds, defined as seeds or other plant parts
used for agricultural purposes and develop-
ment, serve an essential agronomic function
(Asril et al., 2023). Generally, rice seeds in
Kuantan Singingi Regency possess good ge-
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often fail to grow well physiologically due to
unsupportive factors. Hence, testing is crucial
for obtaining physiologically high-quality seeds.

Good physiological quality of seeds is a re-
flection of viability values (such as germina-
tion capacity) and vigor values (such as growth
speed, growth simultaneity, and storability).
Viability is a measure that shows that seeds
contain structures and substances, including
enzyme systems, that provide the ability to
germinate under suitable conditions, whereas
vigor is the condition of the seed that deter-
mines its potential to grow quickly, uniformly,
and normally under various field conditions.
(Wahyuni et al., 2021).
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One of the major problems in Kuantan
Singingi Regency is the use of only existing
harvest seeds. Basically, seeds are initially
scattered seeds that are planted and then har-
vested. Then, the harvest is what is used as re-
seed, but has the potential to be developed
(Marlina et al., 2023). So some farmers scream
when sowing because many seeds don't grow.
According to the Directorate General of Food
Crops Agriculture (1991), the SNI value deter-
mined for the quality of seeds in labeled pack-
aging is 70%—80%, including rice seeds.

Based on this problem, germination testing
is required. The aim of the Germination/
Growth Power test is to determine the maxi-
mum germination potential of a seed lot, which
can then be used to compare the quality of
seeds from different lots and estimate the value
of planting in the field. Meanwhile, the mini-
mum standard for Germination/Growing Pow-
er is 80%, and the maximum standard for Ger-
mination/Growing Power is 100%. Seed ger-
mination involves the emergence and develop-
ment of important structures in the embryo,
which facilitates the development of a plant.

The aim of this research was to determine
the germination capacity of seeds under opti-
mal and suboptimal conditions for several local
rice genotypes in Kuantan Singingi Regency.

MATERIALS AND METHODS

The research was carried out at the Seed
Technology  Laboratory,  Agrotechnology
Study Program, Department of Agricultural
Cultivation, Faculty of Agriculture, Andalas
University, in June 2023. Plant materials in-
cluded two rice seed genotypes from Kuantan
Singingi Regency: the white singgam (SP) and
yellow rice genotype (KUP). Germination ma-
terials were stencil paper, sterile soil, and clean
water. The tools used are flat germinators and
inclined germinators, and seedbeds. The re-
search was designed using a completely ran-
domized design (CRD) and repeated four
times. The factor tested consists of two rice
genotypes: the White Singgam genotype (SP)
and the long-lived yellow rice genotype
(KUP). The parameters observed were Maxi-
mum Growth Potential (MGP), Root and Shoot
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Growth Test (RSGT), and Seedling Growth
Rate Test (SGRT). Data analysis was per-
formed by analysis of variance (ANOVA) at
the 5% level and further tests by the least sig-
nificant difference test at the 5% level.

Research materials for 200 rice seeds from
each genotype were prepared. Stencil paper
(measuring 21 cm by 30 cm), 7 kg of oven-
ready soil, and a jumbo-sized seed bag were
prepared in the laboratory. The seeds were
arranged in 50 rows on stencil paper. Then, the
papers were folded neatly, sprayed, and placed
into a flat seed germinator. The plumule and
radicle of sprouts were measured, and then
stencil paper containing the seeds was inserted
at an angle with the germinator. The seeds
were then planted in soil media in a seedbed to
measure growth rate and uniformity.

Percentage of First Count Test/FCT (%)
observed on the 5th day after germination
(Azmi et al., 2022). FCT was calculated using
the following formula:

Germination Percentage (GP) (%) observed
on the 5th and 14th days after germination.

¥ Seeds germinate normally.

FCT = x 100%

2 Germinated seeds

The percentage of germination powers was
calculated using the following formula:

¥ Seeds germinate normally.

GP = x 100%

¥ Germinated seeds

IVT Germination Speed (days) was
observed one day after the seeds germinated
until 14 days or until no more seeds
germinated (Azmi et al., 2022). Radicle and
plumular Growth (RSGT) (cm) was observed
on the 14th day after germination. Seed vigor
tests (%) were conducted on the 7th day using
the criteria for strong, not strong, and dead
sprouts. The seed vigor was calculated using
the following formula:

Sprout Dry Weight (SGRT) (grams) was
measured 5 days after germination. SGRT was

Y Seeds germinate .

x 100%

Vigor =

Y Germinated seeds

calculated from the initial weight and final
weight of oven-dried sprouts.


https://ejournal.unib.ac.id/Agrosia

16

RESULTS AND DISCUSSION

Percentage of first count test

The FCT (first count test) assesses the
strength of seed growth, speed, and uniformity
of seed germination. The highest percentage of
FCT (92%) was found in the long-lived yellow
rice genotype, whereas the highest percentage
was found in the White Singgam genotype
(88%) (Table 1). This occurs because the seeds
used have different storage periods. The longer

Table 1. Percentage of FCT, Germination Power

(%), and Vigor (%) of the two rice seed geno-
types in the Kuantan Singingi District.

Genotype FCT

Type (%) GP (%)  Vigor (%)
White Sigam  88.00 89.00 10.00
Yellowrice ~ 92.00 92.50 6.00

Notes: Percentage of FCT=first count tests,
GP=Germination Power

the seeds were stored, the less their germina-
tion capacity increased because the germina-
tion hormones were no longer able to stimulate
germination. According to Ichsan (2006), the
IR 64 variety tends to have better growth po-
tential (74.66%) than other varieties. Azmi et
al. (2022) also reported that treatment with 16
h of immersion resulted in 86.00% FCT. Simi-
larly, Agustina et al. (2018) reported that treat-
ment by soaking seeds with LMO (local micro-
organisms) from the roots of Putri Malu for 4,
8, 12, 16, 24, and 28 h resulted in non-
significantly different FCT of 98.00 to
98.66%. The average value and the average
number of germinated seeds were not signifi-
cantly different between the treatment
groups. However, the number of seeds that
germinated was only 65.0%, which was signif-
icantly different from the control or without
LMO (local microorganisms). Sari et. al.
(2013) reported that coating treatment signifi-
cantly influenced the germination capacity and
vigor index. Based on benchmarks for germi-
nation, seeds stored without pods or coating
still demonstrate high potential for viability.

Germination Percentage

Data on the germination capacity of the
seeds of several types of local rice from
Kuantan Singingi Regency are presented in
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Table 1. The long-term yellow rice genotype
showed high germination rate (92.50%, while
the germination capacity for the White Sigam
genotype was 89.00%. The germination capaci-
ty of local rice in Kuantan Singingi was thought to
be due to differences in storage time. The long-
er the seeds are stored, the germination capaci-
ty decreases. In addition, the container where a
seed is stored can also affect seed germination.
Timotiwu et al. (2022) explained the differ-
ences between new and old soybean seeds in
terms of the percentage of radicle emergence
on the first day, percentage of normal sprouts,
germination speed, and vigor index.

Other opinions also say (Tefa, 2017) that
high water content reduces the viability and
vigor of rice seeds during storage. In addition,
Ichsan (2006) also believes that growth poten-
tial and germination tend to increase through
normal temperature treatments, reaching
70.40%. In addition, Ningsih et al. (2018) de-
scribed that the seeds tested can germinate well
(germination capacity above the SNI’s standard).

Seed Vigor

Data from the rice seed vigor test showed
that the local Kuantan Singingi genotype had
the best vigor for the White sigma genotype
(10.00%, while for the Long-lived yellow rice
genotype, it was only 6.00%. Good seeds usu-
ally have high vigor and high germination
rates, but seeds that germinate well do not nec-
essarily have high vigor.

According to Azmi et al. (2022), the seed
germination process can be stimulated by treat-
ment with specific substances before the ger-
mination process. The provided stimulation
can increase the rates of imbibition, respira-
tion, and metabolism during the germination
process. In line with this view, Sativa et al.
(2022) reported that treatment with NaCl had a
real effect, especially at high concentrations. If
the concentration of salt applied could stimu-
late the germination speed, length of sprout
roots, and coleoptile length of rice sprouts
(Mustika et al., 2022).

IVT Germination Rate

The second observation showed that the
highest index value was found for the White
Sigam genotype at 24,00, while the Long-life
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yellow rice genotype was able to grow only
20,00 seeds. On the third day, the highest index
was found for the long-lived yellow rice geno-
type, which had 22.00 seeds, while the White
Sigam genotype had 17.00 seeds. Then, on the
fourth and fifth days, there was no difference in
germination speed. These data show that local
Kuantan Singingi rice seeds only need 4 days to
germinate (Table 2). According to Suryandari
and Ratnasari (2019), if the seeds germinate
well and do not take long, then they have clear
purity. According to Nasihin et al. (2015), iden-
tification of seed purity was carried out for se-
lected F3 generations, and the results illustrated
that by observing the DNA band patterns in F3
generations and comparing them to the parents,
they contributed the expected characteristics.

Radicle and Plumule Growth (RSGT)

The average growth of the radicle and
sprout plumule of local Kuantan Singingi rice
seeds were provided in Table 3. The ANOVA
revealed significant differences in radicular
and plumule growth. The Long-lived yellow
rice genotype has a radicle growth of 44.75
cm, which is significantly different from the
growth of the White sigma genotype, which
has a radicle length of 45.80 cm. The plumule
lengths of the two genotypes also differed sig-
nificantly. In the Yellow rice genotype, the
plumule length is 28.55 cm, whereas that in the
white Sigam genotype is 30.63 cm long. It is
suspected that both genotypes have seeds capa-
ble of germinating normally. Sativa et. al.
(2022) explained that the process of seed ger-
mination is normal when the growth of the rad-
icle is longer than that of the plumule.

Normal germination proceeds through a se-
ries of germination attributes, such as potential
roots and stems, at the right time (ISTA, 2024).
Long root growth greatly influences the carbo-

Table 2. Germination Speed (Days)

Genotype Day2 Day3 Day4 Day5
White sigamous ~ 24a 17b 2a 3a
Yellow Rice 20b 22b 2a 3a
D.C.=0,47

Note: Numbers followed by the same letter in the
same column are not significantly different according
to LSD at 0=5%
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hydrate content and food reserves for the initial
energy for root growth, and it is thus influ-
enced by the environment, division, cell elon-
gation, and tissue formation. Suryandari et al.
(2019) reported that the higher the water con-
tent of seeds, the less resistant they are to stor-
age for a long time.

Sprout Dry Weight (SGRT)

Data on Table 3 show that the highest dry
weight of sprouts the Long-lived yellow rice
genotype is 0.06 g, while the White sigma gen-
otype is 0.03 g. Decreased dry weight caused
by small amounts of water stored in the seed.
Water loss occurs quickly, so the germination
metabolic process is disrupted during the ger-
mination process. Therefore, shortages of wa-
ter during seed-sowing processes are not toler-
ated for germination.

In line with the research of Sativa et al.
(2022), the highest loose dry weight of soy-
bean sprouts was 2.85%. A decrease in water
absorption during the germination phase due to
salt stress will reduce the activity of various
hydrolytic enzymes involved in the germina-
tion process, thereby reducing the speed and
percentage of germination.

Table 3. Radicle and plumule growth (RSGT) (cm),
SGRT (gram)

Radicle Plumule SGRT
Genotype (cm)  (cm) ()
White Sigamous 45.80a 30.63a 0.03
Yellow rice 44.75b 28.55b 0.06

D.C.=0,04

Note: Numbers followed by the same letter in the same
column are not significantly different according to LSD
at 0=5%

CONCLUSION

Based on the results of the research that has
been conducted, it can be concluded that
testing the viability and vigor of local Kuantan
Singingi rice seeds shows quite good figures
for FCT percentage, germination percentage,
germination speed, radicle, and plumule
growth. In sprouts, test the seed vigor and dry
weight of the sprouts. This research will
continue at the gamma irradiation stage, where
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we will look for seeds that can withstand the
various stresses.
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