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ABSTRACT
Assessment of seed health was conducted on twenty-seven (27) rice accessions
sourced from National Centre for Genetic Resources and Biotechnology
(NACGRAB), Moor Plantation, Ibadan, Oyo State, Nigeria. Collected seed samples
were tested by dry inspection and blotter method. Potentials of three botanicals as
seed treatments on germination and seedling vigour was also conducted on
accession NG/SA/JAN/09/022. The experiment was laid out in a completely
randomised design (CRD) replicated three times. The data collected were subjected
to analysis of variance (ANOVA) and the means separated using Tukey at p < 0.05.
The results revealed that accession NG/SA/JAN/023 (98 %) had the highest
percentage of healthy seed, followed by NG/SA/JAN/09/021 (97 %) while
NG/SA/JAN/09/022 (72 %) had the least of healthy seeds. Seed health test by
blotter method revealed seed borne fungi belonging to seven genera which include
Curvularia, Aspergillus, Bipolars, Magnarporthe, Fusarium, Sclerotium and
Penicillium. Fusarium species (27.08 %) had the highest percentage of occurrence
while Penicillium species (2.08 %) had the least. The result revealed that rice seed
treated with M. lucida (99.33 %) extract had the highest germination percentage
followed by P. guineense (97.22 %) while the control (94.27 %) had the least. The
study revealed that seed-borne fungi are threat to health status of rice seeds prior
to sowing and seed treatment may be a quick technique, applicable in this regard
as it reduces or eliminates seed-borne fungi and also increase germination and
seedling vigour.
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INTRODUCTION
Rice (Oryzae sativa L.), belongs to the
family Poaceae, is one of the most
important cereals in the world. It pro-
vides the bulk of calories and a number
of micronutrients (Iron, Zinc and ß-
carotene) for many people in African
developing countries including Nigeria
(Dipti et al., 2012). The annual rice
production must be increased from the
present 560 to 750 million tons by 2020
to feed the ever increasing world popu-
lation (Saranraj et al., 2013). It has been
shown that only by using good quality
healthy seed could result into increase
in rice yield by 10-15% (Akter et al.,
2015). Lack of healthy rice seed is
considered as one of the most important
constraints to rice production in most
countries of the world (Nazrul and
Fakhrul, 2010). Seeds can potentially
harbor a wide variety of microorganisms
containing both pathogenic and sapro-
phytic fungi, both externally and inter-
nally (Utobo et al. 2011). These fungal
organisms deteriorate seed quality,
affect viability and reduce germination
of seeds, resulting in the production of
abnormal seedlings (Bateman and
Kwasna 1999, Khanzada et al. 2002).
Fungi are the principal organisms asso-
ciated with seed in storage. Of all the
seed borne diseases of rice, 22 are
caused by fungi (Fakir, 2000). Most seed
borne diseases like brown seed spot, rice
blast, seed rot, malformed and discol-

oured seeds are caused by the pathogens
like Drechslera oryzae, Fusarium mon-
iliforme, Magnaporthe oryzae, Rhizoc-
tonia solani, Sarocladium oryzae,
Sclerotium oryzae, Alternaria species,
Aspergillus species and Penicillium
species are the main cause of rice yield
reduction in Nigeria and other countries
of the world (Ibiam et al., 2008 and
Ahmed et al., 2013). High quality seed
means the seed must be genetically pure
with high germination capacity and high
yield potential (Akter and Hossain,
2015). It is incontestable that proper seed
treatment measures can substantially
improve the quality of seed and signifi-
cantly increase the yield. Also, to ensure
eco-friendly disease management,
botanicals are used instead of hazardous
chemicals. Therefore, the present study
was undertaken to investigate the health
and quality of rice seeds and enhance-
ment of seedling vigour using botanicals.

MATERIALS AND METHODS
Experimental site
The experiments were conducted at
Plant Pathology Laboratory, Federal
College of Agriculture, Ishiagu, Ivo
Local Government, Ebonyi State,
Nigeria
Source of the rice seeds and plant extracts
Twenty-seven (27) rice seeds were
source from National Centre for Genetic
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Resources and Biotechnology
(NACGRAB), Moor Plantation, Iba-
dan, Oyo State, Nigeria. The three
plants namely: Brimstone leaves (M.
lucida) was sourced from the premises
of the Federal College of Agriculture,
Ishiagu while the pods of Ethiopean
pepper (X. aethiopica) and leaves of P.
guineese were purchased from Eke mar-
ket in Ishiagu both in Ebonyi State.
Dry inspection of seed
For dry inspection, 400 rice seeds of
each sample were visually inspected. In
a clean laboratory table, the seeds of
each working sample were separated and
400 seeds were randomly separated first,
and then graded into five categories. The
categories were (a) Healthy seeds, (b)
Discoloured seeds, (c) Spotted seeds, (d)
Unfilled seeds and (e) Deformed seeds
(Naher et al., 2016). The results were
expressed in percentage.
Seed health test by blotter method
Blotter method was used to detect the
seed borne pathogens by following inter-
national rules for seed testing (ISTA,
2001). In this method, three layers of
blotting paper (Whatman filter No. 1)
were soaked in sterilized water and
placed at the bottom of 9.0 cm diameter
Petri dishes and thereafter 10 seeds were
placed per plate. Three replicates (Petri
dishes) were used for each sample in
Completely Randomised Design. The

seeds in the Petri dishes were incubated
at room temperature of 28-30 °C for 7
days.
Inspection of incubated seed samples
Each individual incubated seed was
observed under stereomicroscope in
order to record the incidence of seed
borne fungi. Most of the associated seed
borne fungi were detected by observing
their growth characters on the incubated
seeds on blotter paper. For proper iden-
tification of fungi temporary slides were
prepared from the fungal colony and
observed under compound microscope
and identified with the help of keys
suggested by Barnett and Hunter,
(1999). The fungi from the incubated
seeds were also transfer to PDA and
cultured. The cultures were incubated at
room temperature of 28-30 °C for 7 days
and fungal colony was observed under
compound microscope to identify the
fungi (Barnett and Hunter, 1999).
Preparation of plant extract
Fresh fully expanded leaves of M.
lucida; P. guineese and pod of Xylopia
aethiopica were washed thoroughly with
water and soaked in a 1 % solution of
sodium hypochlorite for 2 minutes,
rinsed severely with sterile distilled
water and air dried for about 2 weeks at
room temperature. M. lucida; P.
guineese and Xylopia aethiopica extract
concentration were prepared by weight-
ing 30.0 g of the leaves and pods on a
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mettle Toledo AG balance, AB104,
Switzerland and blended in Eurosonic,
ES210, Great Star, Asia, blended.
Concentrations of plant extracts
The blended extracts were poured in
water at three concentrations of 30.0 g
of extract powdered in 200.0 ml water,
30.0 g of extract powdered in 300.0 ml
water and 30.0 g of extract powdered in
400 ml water (Hossain et al., 1997). The
extracts in 200.0, 300.0 and 400.0 ml of
sterile distilled water (3.0w/v) added for
12 hours. The mixture was shaken thor-
oughly and filtered using Whatman No.1
filter paper. The extracts thus obtained
were kept in a refrigerator at 4°±1 °C
until use.
Seed treatment with plant extracts
For each treatment 10 seeds per plate

with three replications were placed on
petri dishes in a Completely Ran-
domised Design (CRD). Selected seed
samples of rice were treated following
dipping method. The seeds were dipped
in 200, 300 and 400 dilutions for 1 hour
in previously prepared M. lucida, P.
guineese and X. aethiopica leaves and
pods extracts. After 1 hour, rice seeds
were drained out from the Petri dishes.
The treated seeds were allowed to dry
up on filter paper for 10 min and were
tested following the standard blotter
method (ISTA, 2001) to observe the
growth of the seeds on different extracts.
Germination was recorded at 10 days

after sowing. Total germinated seeds were
counted and expressed in percentage.
 Germination (%) =

Effects of the botanicals on the seed-
lings vigour
Vigour test was done according to ISTA
(2001). Shoot and root length were
measured by using measuring tape 10
days after sowing. Five seedlings from
each plates were randomly selected for
the measurement of shoot and root
length. The seedling vigour was deter-
mined following the formula of Baki and
Anderson (1972):
Vigour index = (Mean of root length +
Mean of shoot length) X % of seed
germination.
Statistical design and Analysis
The experimental design was Com-
pletely Randomized Design (CRD) with
three replications.  Treatments means
were subjected to analysis of variance
(ANOVA) using Minitab software
Version 17 and the means separated
using Tukey at p ≤ 0.05.

RESULTS
The percentage of dry inspection rice
seeds samples
The results of percentage dry inspection
of rice seeds samples are presented in

Germinated seeds x100
platedseedsTotal
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Table 1. The result shows that acces-
sions NG/SA/JAN/023 (98 %) had the
highest percentage of healthy seed, fol-
lowed by NG/SA/JAN/09/021 (97 %)
while NG/SA/JAN/09/022 (72 %) had
the least of healthy seeds. Accession
NG/SA/JAN/09/022 had the highest
percentage of discoloured and spotted
seeds with the value of 9 and 17 %
respectively. The percentage of unfilled
seed was highest on accessions
NG/SA/DEC/07/0300, NERICA 2 and
NG/SA/DEC/07/0293 with the value of
6 %, while accession
NG/SA/DEC/07/0293 had the highest
deformed seeds with the value of 6 %.

Isolation and identification of fungal
organisms associated with twenty
seven rice accessions
Table 2 revealed that eight fungal organ-
isms belonging to seven genera were
isolated from the twenty-seven rice
accessions tested. The fungal organisms
include Curvularia species, Aspergillus
flavus, Aspergillus niger, Bipolars spe-
cies, Magnarporthe oryzae, Fusarium
species, Sclerotium oryzae and Penicil-
lium species. The percentage of the
occurrence showed that Fusarium
species (27.08 %) had the highest, fol-
lowed by Aspergillus niger (22.92 %),
while Penicillium species (2.08 %) had
the least.

Effect of the botanicals on the percent-
age germination and vigour index
Table 3 showed the effect of botanicals
on the percentage germination and
vigour index of rice accession at three
concentration levels. The result of the
percentage germination showed a signif-
icant (P< 0.05) difference among the
treatments at 200 ml. The result revealed
that M. lucida (99.33 %) had the highest
percent germination followed by P.
guineense (97.22 %) while the control
(94.27 %) had the least. However, there
were no significant (P > 0.05) difference
among the treatments at 300 and 400 ml.
The result of vigour index showed a
significant (P< 0.05) variations among
the treatments. The extract M. lucida
(1014.90) had the highest vigour index
followed by P. guineense (995.89) while
the control (708.44) had the least at 200
ml. Similarly, the vigour index at 300
and 400 ml follows the same trend.

DISCUSSION
The present study revealed that different
types of abnormalities on twenty-seven
(27) rice accessions tested. The abnor-
malities range from deformed seed (DS),
unfilled seed (US), spotted seed (SS) and
discoloured seed (DS) with varying
degrees of percentage. This corroborates
the findings of Naher et al. (2016) who
investigated three rice varieties with
similar types of abnormalities on the rice
seeds. The result of the study also
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revealed seven (7) fungi organisms
associated with the rice seeds. The iso-
lated fungi include Curvularia lunata,
Aspergillus flavus, Aspergillus niger,
Bipolaris oryzae, Magnarporthe oryzae,
Fusarium moniliforme, Sclerotium

oryzae and Penicillium species. Ahmed
et al. (2013) reported that the most
destructive seed-borne fungal diseases
of rice are brown spot (Bipolaris
oryzae), blast (Magnaporthe oryzae),
seed rot (Scrocladium oryzae), seed

Percentage of
occurrence

(%)
Curvularia lunata 5 10.42
Aspergillus niger 11 22.92
Aspergillus flavus 4 8.33
Bipolaris oryzae 2 4.17
Fusarium species 13 27.08
Magnaporthe oryzae 9 18.78
Sclerotium oryzae 3 6.25
Penicillium species 1 2.08

Table 2: The percentage of occurrence of the isolated fungi isolates
Isolates Frequency of

occurrence

Table 3: Effect of the botanicals on the percentage germination and
seedling vigour

Treatments Percentage germination
(%)

Vigour index

200 ml 300 ml 400 ml 200 ml 300 ml 400 ml
M. lucida 99.33a 95.67a 93.83a 1014.90a 918.737a 938.88a

X. aethiopica 95.10ab 90.19a 89.09a 777.67b 707.206b 613.570b

P. guineese 97.22ab 93.48a 91.03a 995.89a 746.808b 648.80b

Control 94.27b 93.08a 90.67a 708.44b 698.954b 681.87b

Means 94.481 93.104 91.157 874.2 767.9 720.8
Standard error 0.729 0.853 0.687 44.1 29.9 41.2
Coefficient of
variation (%)

2.62 3.17 2.61 17.48 13.48 19.82

Means in the same column with different superscripts are significantly different
using Tukey at (P < 0.05).
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blight (Rhizoctoria solani), seed scald
(Microdochium oryzae), seed rot and
seedling blight (Bipolaris oryzae, Scle-
rotium oryzae and Fusarium species),
grain spot (Curvularia lunata,
Nigrospora oryzae, Phoma glumarum
and Cladosporum species). The fungi
isolates showed varying degrees of
occurrence from one rice accessions to
another. However, Fusarium monili-
forme, had the highest percentage of
occurrence. Fungi associated with dis-
coloured rice seed resulted in poor ger-
mination, poor taste, offensive odour,
poor vigour, emergence of diseased
seedlings and weight. Moreover, among
the three plant extracts tested, the best
performance in terms of increase in
percentage germination and vigour
index was recorded with M. lucida
extract followed by P. guineese at all the
three levels of concentrations. Naray-
anan et al. (2016) indicated that sesame
seed treatment with Prosopis leaf extract
at 5 % concentration tremendously
increase germination and seedling
vigour compared with other treatments.
Similarly, Mondall et al. (2009) reported
that seed treatment with the garlic,
neem, gagra, vatpata and bishkatali leaf
extracts increased germination percent-
age of wheat seeds and among them
garlic and neem bark performed better.
Ahmed et al. (2013) stated that neem
(1:1) and chirata (1:1) also increased
germination of rice by 59.74% and

46.94% respectively over control. Hasan
et al. (2005) found that the extracts of
garlic bulb, neem and nayantara leaf
were more effective for reduction the
incidence of seeds borne fungi on wheat.

CONCLUSION
In conclusion, lack of healthy rice seed
is considered as one of the most impor-
tant constraint to rice production and
productivity. The study revealed that
seed-borne fungi are threat to health
status of rice seeds prior to sowing and
seed treatment may be a quick tech-
nique, applicable in this regard as it
reduces or eliminates seed-borne fungi
and also increase seed germination. Seed
treatment with plant extracts is an eco-
friendly measure in controlling seed-
borne pathogens. Seed treatment with
M. lucida extract at 200ml concentration
level significantly increases the percent-
age and vigour index of the rice tested.
As chemical is hazardous to our ecology,
serious threat to our terrestrial and
aquatic species of animal, use of plant
extract is essential for maintaining sus-
tainable environmental condition.

RECOMMENDATIONS
Therefore, this study recommended that
seed health test should be carried out
before sowing or planting in an agricul-
tural field. Also, rice seed treatment
should be encouraged before sowing as
a routine to achieve sustainable agricul-
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tural production. However, this study
was conducted in the laboratory but
there is need for further comprehensive
research with the rice accessions, plant
extracts and field study.
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