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ABSTRACT: Heritability and phenotypic estimates of some
quantitative traits and its influence on different nitrogen fertilizer levels
give the room for recombinants which become a prerequisite for any
breeding study. Genetic variation in quantitative traits for the
development of a new variety of crop plant with different nitrogen
fertilizer levels. Based on this background, the study was conducted in
order to evaluate the quantitative traits from advanced blast-resistant
rice varieties in order to establish relationship between yield and yield
components using genetic variances. To achieve this objective, two field
studies were carried out in Malaysia during the cropping season
2017/2018. Sixteen advanced blast-resistant rice genotypes were
studied in order to find out phenotypic correlation and heritability in
some quantitative characters to determine the effect of various levels of
Nitrogen fertilizer. The field experiment was conducted in a split-plot
design replicated three times in a plot of 35 x 28.5 m% The planting
distance was 25 x 25 cm and the plot size was 2 x 1.5 m? unit for
genotype in each replication. There was a highly significant variation
among the genotypes in response to nitrogen levels, high PCV, GCV,
heritability, relative distance and genetic advance which indicated that
different quantitative traits especially tonnes per hectare (Tha), grain
weight per plot (GWTPP) and kilogram per plot (kgplot) significantly
influence the yield trait. Similarly, high heritability (>60%) was
observed indicating the substantial effect of additive genes more than
the environmental effect. Yield per plant showed strong to low positive
correlations (7= 0.99 - 0.09) at phenotypic level for grain weight per
plot (GWTPP), number of tillers per hill (NTH), number of panicle per
hill (NPH) and kilogram per plot (kg/plot).
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INTRODUCTION

Rice (Oryza sativa L.) is one of the most important crops and is a staple food grain for more
than three and a half billion people living in the rural and urban areas of the World. Rice is
cultivated in more than 163.24 million hectares, and annual world production is around 740.96
million tons (FAOSTAT, 2015). Majority of the countries in Asia are rice-producing where
average consumption is higher than 80 kg per person per year, (Adnyanaet al., 2008). Rice,
being one of the world's leading staple food crops, contributed significantly to global food
security (Godfray et al., 2010). Factors of stress which hinder production and productivity
such as decreasing arable land and availability of freshwater, there is also the increased labor
cost together with biotic and abiotic stress factors. In addition to this, the dramatic rise in
fertilizer’ prices drives the quest for suitable rice cultivators which are efficient in the
production of grain yields (Edgerton, 2010 and Ali et al., 2017). Nitrogen fertilizers are among
factors influencing the genetic improvement of grains production in most agricultural areas
(Bindraban et al., 2015). Nevertheless, the rise in grain yields needed substantial increases in
nitrogen rates (Khush, 2005). Unfortunately, these improvements in nitrogen fertilizer use
resulted in a well-documented deleterious environmental impact. The continued growth of the
human population and the imminent threat of global climatic change therefore presents a major
challenge for rising grain yields without exacerbating the deterioration of the natural
environment at the same time (Timan, 2007). There is therefore an urgent need to grow crops
which display improved efficiency in nitrogen use (Fageri et al., 2013). Nitrogen fertilizers had
to be applied in order to correct this limitation. Availability of nitrogen to rice plants increases
its productivity (Fageriet al., 2013). It also increases the shoot dry matter, grain harvest index
and many parameters that are positively associated with the grain yield (Fageria et al., 2011).
Almost every farmer has the ability to use a costly N fertilizer excess in order to get a desirable
yield of rice (Saleque et al., 2004). Imbalance use of N fertilizer causes harm to the rice crop
and decreases grain yield. The genotypes of rice also differ in their efficiency of nitrogen use
(NUE) and grain yield (Fageria and Santos, 2014). Management of nitrogen is, therefore,
necessary in order to increase NUE (Fageriaet al., 2013).

To understand and assess genetic diversity in plant breeding, it is important to improve crop
management and improvement so that a good selection could be realised. A large amount of
well-conserved genetically diverse material was recognised in rice along with genetic
polymorphism. The breeders are interested to evaluate genetic diversity based on
morphological traits. These traits can be inherited without either specific biochemical or
molecular techniques. Nowadays, the scientific classification of the plant was based on
morphological traits (Kumar, 1999, Din et al., 2010). The rice plant (Oryza sativa) shows great
morphological variation, especially in growth characteristic, yield and yield components. Grain
yield is controlled by several genes and is influenced by the environment (Ashfaq et al., 2012).
Recognition of the relationship between grain yield and yield components is essential in order
to derive an efficient selection for the improvement in characters that are good for economic
development (Kumar et al., 2014).

The aim of the study was to determine the genetic variability of some quantitative characters
in rice which includes yield and yield components. Hence, a promising selection and breeding
for these characters is enhanced by the plentiful variation found genetically as proposed by
(Idris et al., 2012, Nirmaladevi et al., 2015)
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MATERIALS AND METHODS
Plant materials, location and cultural practices

A set of thirteen advanced blast-resistant varieties of rice and three check varieties were used
in this experiment (Table 1). The field trial was conducted during the rice-growing season of
2017-2018 in two different locations at two different cropping seasons (Main season and
Offseason) in diverse environments across Malaysia. The first location was Seberang Perai,
Penang, Malaysia (lat.05° 22 N, long. 100° 15 E, 3m elevation) and the second location
MADA, Kehda state, Malaysia (Iat.5°59°N, long.100° 24°E, 18m elevation). The trials were
conducted in two cropping seasons under a different growing condition in (Main and Off
seasons). Each trial represents one environment (the combination of year and location). The
environment covered a wide range of conditions differing in temperature, water regimes and
management conditions. The experiment was conducted whereby 30g of each rice accession
was placed in plastic Petri dishes which were oven-dried at 50° for 24 hours to break the
dormancy of the seeds. After germinating the seeds, they were transferred into a nursery for
good establishment. After 21 days the seedlings were then transplanted into the main field. The
experimental design was split plot design with three replications in a plot of 35 x 28.5 m?. The
planting distance of 25cm x 25cm was maintained, and the plot size is 2m x 1.5m unit for
genotype in each replication. The optimum date for transplanting at the location was followed
according to the farmer’s schedule. Regular hand weeding was embarked upon to free the
plants of interspecific competition. Uniform fertilizer application was applied as prescribed by
Malaysian Agricultural Research and Development Institute, MARDI. Nitrogen was applied at
five (5) different rates viz, 60kgN, 80KgN, 100KgN, 120KgN and 140kg using Urea and
Compound fertilizer (N.P.K Green 15:15:15), the first application was done at two weeks after
sowing (WAS), second at six WAS and the third at nine weeks after sowing. Insect pests were
controlled by applying Malathion and Hopper Gun insecticides which were applied at
recommended rates.

Table 1: List of the rice genotype used

Genotype code number Name of the accession
Gl P411
G2 P 416
G3 P 4150
G4 P 4742
G5 MR 269 (Checked varieties)
G6 P 4129
G7 P 4619
G8 P 4114
G9 P 4137
G10 P 4137
G1l1 P 4131
G12 P 4716
G13 P 4159
Gl4 M 219 (Checked varieties)
G15 M 263 (Checked varieties)
G16 P 4170
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Data Collection

Data were collected at the time of crop maturity, five rice stands/plot/genotype were sampled
and recorded per each replication for all the genotypes. The list of quantitative traits of rice
recorded during the period of the experiment as shown in Table 2. The data were subjected to
analysis of variance (ANOVA) procedure in the statistical software package (SAS version 9.4).
The treatment means were compared using the Tukey’s range test (p < 0.05). To measure the
observed property, five plants were selected at random from each plot at harvest. Combined
analysis of variances was done from the respective mean squares into phenotypic variances,
genotypic variances and environmental variances.

Table 2: List of quantitative traits of rice recorded during the period of the experiment

Character Method of Evaluation

Plant height PHT(cm) Average height of from the base to the tip of last leaf

Number of tillers per hill (NTH) By counting the number of tillers per hill

Number of panicle per hill (NPH) By counting the number of panicle per hill

Filled grains per panicle (FGPC) By counting the number of spikelets per panicle

Unfilled grains per panicle (UFGPC) By counting the number of unfilled spikelets per
panicle

Percentage filled grain per panicle By counting the percentage of filled grain per panicle
(PFGPC)

Grain weight per hill (GWTPP) (gm) By weighing total number of grains per hill

1000 grain weight (One TGWT) (gm) By weighing 1000 filled grains

Kilogram per plot (kgplot) By weighing the total filled grains per plot

Yield per ton (Tha) By weighing the total filled grain per hectare

The ratio of the genotypic variance to the phenotypic variance for each trait constitutes Broad-
sense heritability. The determination of the type of correlation was done using Pearson’s
correlation in order to find out the types of associations between the studied characters and
grain yield of the rice genotypes. The phenotypic of variance (¢°P) and genotypic variance
(6°g) of the observed values were separated into different components. The coefficient of
variation (genetic or phenotypic) was determined by Ramachandran et al., 1982 and Genetic
advance and broad-sense- heritability as proposed by Johnston et al., (1955).

Statistical Analysis
(a) Genotypic variance
o’g= MSG - MSE

r

where the mean square of genotypes denoted by MSG, Means square of error denoted by MSE,
number of replications denoted by r
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(b) Phenotypic variance:
?P =d’g + o’gn + o’e
where ¢°g is the genotypic variance and ¢ is the mean squares of error.
(c) Phenotypic coefficient of variance (PCV):
PVC(%)= ¥¥p x 100
X

where ¢%p is the phenotypic variance and X is the mean of character.
(d) Genotypic coefficient of variance (GCV):
GCV(%)= V%%g

X

Where ¢?g is the genotypic variance and Xis the mean of the character

(e) Heritability (broad sense)
H?B = ¢?g x 100
a’p

Where ¢2q is the genotypic variance and &2p is the phenotypic variance.

(F) Expected genetic advance (GA):

GA (%) = K x ¢?px h?Bx 100

GA is a percent of the mean assuming selection of the superior 5% of genotypes:
GA (%) = K Vo?p x h?Bx 100

X

where K is a constant (selection differential = 2.06 at 5%), Vo?p/Xis the phenotypic standard
deviation, h?B is the heritability, and Xis the mean of character. It is categorised as low (0-
10%), moderate (10-20%) and high (20% and above).
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RESULTS
Sum of Squares of Variation

There were significant differences (p < 0.01) among the rice genotypes, environments, nitrogen
and genotype by environment (the combination of genotype and environment) as presented in
Table 3a. The height of the rice plant was from ground level up to the base of fully opened flag
leaf, it was measured in centimetres and average recorded. The highest total sum of squares
measured by percentage variation was environments (locations) and genotype by nitrogen by
environments 59% and 4% followed by the environment by genotype 2%, then followed by
genotypes and genotypes by environment each having 2% and 2% respectively. The variation
of nitrogen was 2% of the total variation. There were a lot of differences among the sources of
variation to produce the total sum of variation. The error coefficient variation was 24% of the
total variation.

The combined analysis also showed the variations of the various sources as shown in Table 3b.
The source of variation was environment 30%, environment by genotype 6%, nitrogen by
genotype 5%. The variation of genotype was 4% and nitrogen 1% of the total variation. The
error has a variation of 36% is the highest source of variation.

Table 3a: Pooled analysis of the two sites (Mean Squares) for 5 quantitative characters
for the 16 rice genotypes

PHT NTH NPH FGPC UFGPC
SOURCE DF MS SS% MS SS% MS SS% MS SS% MS SS%
Rep (ENV) 4 133.06** 145 482.11** 526 293.26** 4.33 572.96ns 0.24 83.48ns 0.64
14517.27 11191.87 490392.03* 10209.91*
ENV 3 ** 59.3 ** 45,77 8112.91** 44,92 * 76.14 * 29.38
NITRO 4 326.95** 178 528.43** 2.88 13547** 1 893.75ns 0.19 203.79ns 0.78
ENVxNITRO 12 84.80** 139 86.66* 1.42 57.55ns 1.27 1186.92* 0.74 201.82* 232
ENVxNITRO
xRep (ENV) 32 68.88** 3 30.88ns 1.35 42.02* 2.48 518.85ns 0.86 69.20ns 2.12
Genotype 15 83.69** 171 97.24** 199 78.05** 216 3436.15** 2.67 162.29* 233
ENV x
Genotype 45 36.10ns 2.21 109.60** 6.72 106.42** 8.84 853.65** 199 111.76ns 4.82
NITRO x
Genotype 60 47.32** 3.87 30.27ns 2.48 18.76ns 2.08 509.99ns 159 92.73ns 5.34
ENVxNITRO
xGenotype 180 23.72ns 5.81 31.88ns 7.82 22.84ns 7.59 413.69ns 3.85 85.48ns 14.76
Error 599 23.89** 19.48 29.64** 2421 22.84** 2521 378.31** 11.73 65.27** 375

*Significantly at 0.05, ** highly Significantly at 0.01, ns; Not significant, PHT; plant height,
NTH; Number of tillers per hill, NPH; Number of panicle per hill, FGPC; Filled grain per
panicle, UFGPC; Unfilled grain per panicle, ENV; Environment(location), NITRO; Nitrogen,
ENVxNIRO; Environment by Nitrogen,ENVxGenotype, NITROxGenotype
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Table 3b: Pooled Analysis of two sites (Mean Squares) for 5 Quantitative Characters for
the 16 Rice Genotypes

PFGPC GWTPP oneTGWT kgplot Tha
SOURCE DF MS SS%  MS SS% MS  SS% MS  SS% MS  SS%
Rep(ENV) 4  2027ns 048 59650* 2.89 120ns 036 1.33** 2.84 1.33%* 281
ENV 3 3431.60%* 30.32 4836.71%* 8.79 262.50%% 20.63 11.43*%9.12 11.43** 9.24
NITRO 4 4274ns 05  1800.14%* 438 32.67%% 492 3.97%% 423 3.97%* 422
ENVXNITRO 12 46.10ns 163 1038.36%% 755 17.75%% 802 249% 7.95 2.49%* 791
ENVXNITRO . . .
TRenENV) 32 298NS oo 21LS6* . 09GNS o 04BF o0 048% o
Genotype 15 10120% 447 619.56** 563 46.81%* 2642 141%* 561 1.41%* 569
ENVxGenotype 45 48.19%% 639 337.83%% 021 232%% 303 078%* 938 078 9.5
NITRO x N
Senatype eo 27120 oo 13000, 213% o 029ns . 02005
Genotype 180 242N qo g 193TL™ 4606 146 gq 034 1543 034 4633
Error 599 20.27%* 3575 96.64** 3579 0.48%%  10.74 0.22** 3546 0.22** 3524

*Significantly at 0.05, ** highly Significantly at 0.01, ns; Not significant, PFGPC; Percentage
filled grain per panicle, GWTPP; Grain weight per plot, oneTGWT; One thousand grain
weight, kgplot; Kilogram per plot, Tha; Tonnes per hectare

Performance of vegetative and yield component traits at harvest as affected by genotypes
and Nitrogen levels

Plant height: At harvest, the effects of tallness due to genotype and nitrogen were shown in
Table 2a, there was a significant difference in the tallness of the rice plant in relation to nitrogen
(p < 0.05). The tallest rice plant was genotype 5 which showed significant plant height than
genotype 4 and 12. However, the difference in the other genotypes was the same with genotype
5. The shortest plant was produced by genotype 12 and genotype 4 (Table 4). All the levels of
nitrogen were at par. The interaction of nitrogen and genotype was not statistically different.

Number of tillers per hill: There was a statistical difference in the number of tillers per hill at
harvest, these were shown in Table 2a below. There was a statistical difference (p < 0.05) in
the number of tillers in genotype 9 (47.83) than in genotype 15 (28.29). However, genotypes
1, 10 and 8 were the same with genotype 9 in the number of tillers, these were followed by
genotypes 16, 14,12 11,7, 6, 3, 4, 13, 2. Genotypes 15 and 5 gave the lowest number of tillers
of the rice produced. Nitrogen levels were found to be statistically different (p < 0.05) on the
number of tillers. There was a significant difference in 140N kg/ha compared to 60N kg/ha on
the production of tillers. However, the difference in the number of tillers in 80N, 100N and
120N were the same with 140N kg/ha. Nitrogen level 60N gave the lowest number of tillers
(Table 4).

One Thousand Grain Weight: There was statistical difference (p < 0.05) in one thousand grain
weight in genotypes of rice (Table 2b). There was a significant difference in genotype 16
(33.20) in terms of one thousand grain weight than genotype 3 (29.71). However, genotypes 5,
14, 9 and 15 were at par with treatment 16. These were followed by genotype 2, 7, 11, 13, 12,
8,10, 1, 4 and 6 (Table 4). The genotype that produces the least number of one thousand grains
was 3. There was a significant difference (p < 0.05) in nitrogen levels in one thousand grain
length of rice. There was a significant difference in nitrogen level 140N kg/ha (31.84) than in
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120N kg/ha (30.49). However, the significant difference in nitrogen level 60N aswas the same
with 140N kg/ha. These were followed by 100N and 80N kg/ha nitrogen levels. The nitrogen
level that gave the smallest number of one thousand grain weights was 120N kg/ha.

Table 4: Performance of vegetative and yield component traits at harvest as affected by
genotypes and Nitrogen levels at the two sites 2017/2018season

Genotype PHT NTH one TGWT Tha

1 97.97ab 43.52ab 30.09bcd 9.35abc
2 97.15ab 34.43bc 30.99b 8.34c

3 95.44ab 38.19abc  29.71d 9.89abc
4 92.20b 37.55abc  30.07bcd 9.77abc
5 98.19a 28.4c 32.85a 8.39¢

6 92.47ab 39.21abc  29.90cd 10.21abc
7 95.41ab 38.56abc  30.75bc 9.64abc
8 97.09ab 41.29ab 30.28bcd 9.89abc
9 93.19ab 47.83a 32.76a 11.98a
10 96.95ab 41.45ab 30.21bc 8.35¢

11 92.51ab 39.73ab 30.67bcd 9.70abc
12 92.07ab 40.25ab 30.50bcd 10.26abc
13 93.77ab 35.62bc 32.62bcd 8.89bc
14 94.84ab 40.59ab 32.82a 10.99abc
15 97.21ab 28.29c¢ 32.76a 8.20c

16 93.04ab 40.89ab 33.30a 11.62ab
SE 0.33 0.67 0.10 0.18
Nitrogen (kg/ha)

60N 94.03a 35.69b 31.44ab 8.52b
80N 94.81a 37.13ab 30.86¢d 8.99b
100N 94.81a 39.44ab 31.03bc 10.39a
120N 93.60a 38.59ab 30.49d 9.76ab
140N 96.04a 41.59a 31.84a 10.92a
SE 0.33 0.67 0.10 0.18

Means followed by the same letter(s) within the same column and treatment are not
significantly different using Tukey Grouping PHT; Plant height, NTH; Number of tillers per
hill, one TGWT; One thousand grain weight, Tha; Tonnes per hectare

Tonnes per Hectare: There was the statistical difference (p < 0.05) in the genotypes in tonnes
per hectare obtained from the rice genotypes (Table 2b). There was a significant difference in
genotype 9 in the tonnes per plot than genotype 15 (Table 4). However, the statistical difference
in genotype 16, 14, 12, 6, 8, 3, 4, 11, 7 and 1 was similar to genotype 9. These were followed
by genotype 13, 5, 10 and 2 statistically. The genotype that gave the smallest quantity of tonnes
per hectare was 15. There was a statistical difference (p < 0.05) in the level of nitrogen given
to the rice genotypes. 140N kg/ha nitrogen level was significantly more than nitrogen level
60N kg/ha, though the difference in 100N was at par. However, nitrogen level 120N kg/ha was
statistically the same with level 140N kg/ha. These were followed by a nitrogen level of 80N
kg/ha. The least nitrogen level that gave the least tonnes per hectare.
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The genotypic variance, environmental variance, genotypic coefficient of variation, phenotypic
coefficient of variation and Broad-sense heritability, relative distance and genetic advance were
high and low which is a symptom of high genetic variability and these propose a significant
interest in the selection for most of the traits.

In this study, most of the growth traits showed moderate PCV compared to yield and yield
component traits. However, lower PCV belonged to plant height (4.26%) while GWTPP
(22.3%) was recorded as a higher value. Also NTH, NPH, kgplot and Tha recorded moderate
PCV while the FGPC, PFGPC and oneTGW gave lower PCV. UFGPC gave higher PCV.
Moderate GCV were recorded in NTH, NPH and GWTPP while PHT, FGPC, UFGPC,
PFGPC, oneTGWT, kgplot and Tha recorded lower GCV. Broad sense heritability ranged
PHT, GWTPP, yield (Tha), having the highest value (77.66%, 71.81% and 62.98%
respectively) while NTH, NPH, FGPC, PFGPC, oneTGWT and Tha has been moderate in
heritability while UFGPC and kg plot showed low heritability (Table 5).

Simple phenotypic correlation coefficients for the traits studied using SAS software (version
9.4) are shown in Table 6. Yield per plant showed moderately positive correlations (r = 0.99—
0.09) at the phenotypic level for GWTPP, NTH, NPH and kg/plot. Other correlation
coefficients between pairs of traits that are of some interest to the breeders are shown in Table
6.

Table 5: Phenotypic variation, genotypic variation, Heritability, Phenotypic Coefficient
of Variation, Genotypic Variation and Genetic Advance of the combined analysis of
variances

Mean Ph.  Ge Coef.
Character Phenotypic Genotypic Environmental Heritability Coef. % % RD GA

variation  variation variances % variation variation
PHT 94.65 16.29 12.65 11.31 77.66 4.26 3.76  22.34 6.82
NTH 38.49 56.47 32.82 36.24 52.45 19.52 1488 41.88 21.09
NPH 36.23 27.4 14.37 24.77 58.12 14.43 10.46 47.55 17.28
FGPC 186.34 309.73 183.63 180.76 59.29 9.44 7.27 40.71 11.53
UFGPC 28.16 79.84 5.64 58.15 7.06 31.73 8.43 9294 461
PFGPC 86.91 10.88 4,57 6.03 42 3.8 246 57.99 3.29
GWTPP 60.64 181.99 130.69 110.63 71.81 22.3 18.9 28.19 32.99
OneTGWT 31.14 2.04 1.08 0.32 52.94 4.6 3.34 47.06 5.02
kgplot 2.91 0.209 0.06 0.056 28.7 15.71 8.42 7129 9.29
Tha 9.7 2.62 1.65 0.9 62.98 16.78 13.24 37.02 21.67

PHT; Plant height; NTH; Number of tillers per hill; NPH; Number of panicle per hill, FGPC;
Filled grain per panicle, UFGPC; Unfilled grain per panicle, GWTPP; Grain weight per plot,
oneTGWT; One thousand grain weight, kgplot; Kilogram per plot, Tha; Tonnes per hectare,
Ph. Coef. % variation; Percentage phenotypic coefficient of variation, Ge. Coef. % variation,
Percentage genotypic coefficient variation, RD; Relative distance, GA; Genetic advance
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Table 6: Pearson Correlation Coefficient of Phenotypic Relationship among the
Investigated Traits in 16 Rice Genotypes

one
PHT NTH NPH  FGPC UFGPC PFGPC GWTPP TGWT kgplot Tha
PHT 1
01278 1
NTH

-0.08202 0.87196* 1

NPH *

FGPC -0.01157 0.0952  0.03805n 1

UFGPC  -0.06187 -0.07324 -0.05366 0.05618 1

PFGPC  0.04959 0.10053 0.05268 0.32163**-0.911** 1
-0.07656 0.45414* 0.40388** 0.18641* -0.01186 0.0817 1

GWTPP *

oneTGWT 0.07826 -0.03422 -0.0539n 0.14713* -0.01068 0.04085 0.19162* 1

-0.08399 0.46473* 0.41203** 0.199*  -0.01612 0.08938 0.9908** 0.1855* 1

kgplot *

-0.0889 0.4616** 0.40948** 0.19589* -0.01788 0.09027 0.98891* 0.18258* 0.99805 1

*

**

Tha

*Significantly at 0.05, **Significantly at 0.01, n; Not significant, PHT; plant height, NTH;
Number of tillers per hill, NPH; Number of panicle per hill, FGPC; Filled grain per panicle,
UFGPC; Unfilled grain per panicle, PFGPC; Percentage filled grain per panicle, GWTPP;
Grain weight per plot, oneTGWT; One thousand grain weight, kgplot; Kilogram per plot, Tha;
Tonnes s per hectare

DISCUSSION

Analysis of variance from the ANOVA Table showed that most of the traits were significant
differences (p < 0.05) among genotypes and nitrogen. There was a highly significant difference
(p <0.01) and significant (p < 0.05) in genotypes and nitrogen as shown in table 2. Wang et
al., (2006) reported 95% differentiation among 5 populations of rice by 20 morphological
characteristics. There was also a highly significant difference in (p <0.01) in 41 morphological
characteristics between 81 ancestors of rice and also CV ranged from 2.0% for grain weight
and 1000 grain to 22.1% for culm number (Caldo et al., 1996). There were several researchers
on genetic variability who reported for grain yield traits, these include Idris et al. (2012);
Nirmaladeviet al. (2015). There were significant differences (P < 0.05) in genotypes of rice
and nitrogen levels in the production of rice. As presented in table 4, genotype 9 was found to
be significant in NTH, one TGWT and Tha. Similar findings were reported by Oladosuet al.
(2014). Application of 140N kg/ha gave positive response in increasing the performance of the
studied rice genotypes across all locations followed by 120N kg/ha.

High heritability for a particular trait indicates that such traits were not under control of the
environment and therefore selection could be done. These include PHT, GWTPP and Tha that
showed high heritability (Table 5). Low heritability indicates that a portion of the variation is
influenced by the environment, therefore selection based on such traits is ineffective. Additive
and non —additive (dominant and epistatic) were important to broad-sense heritability and
therefore assist in estimating the inheritance of a character (Nirmaladeviet al, 2015). GA of
the traits showed that it ranged from 6.82 for PHT to 32.99 for GWTPP, this indicates that
effective selection can be achieved only when additive effects are sufficiently higher than the
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environmental effect. The phenotypic coefficient of variation in this study was a bit higher
than the genotypic coefficient of variation, indicating that there was a little influence of
environment on the expression of yield and its components (Bagatiet al., 2016). It has been
shown that the effectiveness of selection depends on genetic advance (Latif et al., 2011). NTH
and GWTPP recorded higher values for GA while NPH (17.28), FGPC (11.53) and Tha (11.27)
showed moderate GA and PHT, UFGPC, PFGFPC, oneTGWT and kgplot showed low GA.
Similar observation was observed by Seyoumet al., (2012) on rice. When a trait is heritable, it
indicates a high genetic gain but this has to be high in genetic gain (that is high heritable and
genetic advances are needed in subsequent generations) in order to have an improvement in
rice selection. These findings agree with findings of Addissau, 2012, who reported that high
genetic advance followed by high heritability in drought tolerance in Sorghum. The relative
distance among traits and its quantitative assessment usually helps a breeder in choosing
desirable parents for a breeding program as the selection of parents on the basis of divergence
analysis would be more effective (Latif et al., 2011). RD was found to be high in kgplot, Tha,
PFGPC and UFGPC and moderate in NTH, NPH, PFGPC and oneTGWT and low RD in PHT
and GWTPP (Table 5).

Pearson’s correlation coefficient was analysed between 10 quantitative traits among rice
genotypes using SAS software (version 9.4). These were shown in Table 6. A positive
correlation was found between most of the traits. Yield showed a strong positive correlation
with GWTPP and kg per plot. There was a strong positive coefficient correlation between NTH
and NPH. There was a strong negative coefficient of correlation between FGPC and UPGFPC.
The more the filled grain per panicle the less will be the unfilled grain per panicle. The
coefficient of correlation between kgplot and GWTPP was strongly positive.

CONCLUSIONS

Heritability of some quantitative characters in 16 varieties under the influence of various levels
of nitrogen fertilizer was conducted at Penang, SeberanPerai, and at MADA, Kehda State in
Malaysia during the 2017/2018 season. Most of the traits have responded significantly and this
showed the presence of sufficient variability that can be used for selection. Therefore, high
PCV, GCV, heritability, relative distance and genetic advance indicated that different traits
especially Tha, GWTPP and kilogram per plot significantly influence the yield trait. Therefore,
Identification of variation in different rice in quantitative characters can be changed in some
respect during selection which signifies genetic variability. The identified heritable characters
results in increased rice production at the highest level. PHT, NPH, one TGWT and yield were
the identified heritable characters that could be considered for selection in rice improvement in
terms of yield and yield components. Most researchers agree that high heritability alone is not
enough; both high heritability and high genetic advance are needed for improvement in
selection.
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