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Abstract: The success of plant breeding depends on the availability of genetic variation, knowledge about desired traits, and
efficient selection strategies that make it possible to exploit existing genetic resource. This study was carried out at Africa Rice
Center, International Institute of Tropical Agriculture (IITA) Ibadan, Nigeria, and 239 double haploid lines from Republic of
Korea were established along with one of the rice mega varieties (FARO 44) as check. The experiment was conducted using
Alpha lattice design with four blocks each planted with 60 entries in two replications. Analysis of variance revealed highly
significant differences (P < 0.001) among the genotypes indicating existence of variation among the genotypes. Correlation
coefficient of the yield and its association traits revealed significantly positive correlation of grain yield with number of tillers,
plant height, days to 50% flowering, panicle length, effective tillers, leaf area, leaf area index, fertility, biomass, panicle
weight, number of grains per panicle and grain yield per plant, hence, selection for these traits can improve yield. Path
coefficient analysis revealed that days to 50% flowering, leaf area index, fertility, biomass, panicle weight, number of grains
per panicle and grain yield per plant exhibited positive direct effect on grain yield. Among all traits examined, panicle weight
had the highest significant positive correlation and high positive direct effect. Stepwise regression showed that characters such
as panicle weight, grain yield per plant, flag leaf, days to 50% flowering, effective tillers and 1000 grain weight contributed
more to the total grain yield. Therefore, selections for the aforementioned characters will assist breeders in making good
improvement in rice grain yield.
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rice production is very important in the food security and
poverty alleviation [4]. The economic trait of rice is the grain
yield which is influenced by complex genes and many yield
contributing factors and is also highly influenced by the
environmental conditions [5]. Breeding strategy in rice
mainly depends upon the degree of association among
characters as well as its magnitude and nature of variation.
Therefore, the knowledge of association of yield components
is of great importance to plant breeders as it helps in
selection of crop for better quality [6].

1. Introduction

Rice (Oryza sativa L.), one of the most important crops
and second most widely cultivated cereal in the world, is a
staple food for more than half of the world’s population [1]
The world population is expected to reach 8 billion by 2030
and rice production must be increased to meet the growing
demand.[2]. With the ever-increasing rate of population, the
demand for rice is increasing rapidly [3]. Hence, increase in
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Correlation and path coefficient analysis will give a better
insight of association among the characters governing the
grain yield. Correlation analysis provides information on the
nature and extent of association between pairs of metric
characters and helps in selection for crop improvement.
While path coefficient analysis, allows separation of direct
effects and indirect effects through other attributes by
partitioning the correlations [3]. Studies on path analyses
therefore provide useful information regarding the direct and
indirect effects of yield component characters on grain yield
and thus aid in the identification of better selection criteria
for yield improvement [7]. Path coefficient analysis assists
plant breeders in identifying traits that should be considered
in improving a complex trait [8]

Rice grain yield, being a complex trait, depends on the
various yield contributing traits like plant height, days to
50% flowering, number of productive tillers per plant,
panicle length, panicle weight, number of grains per panicle
and weight of 1000 grains [1]. Information on association of
characters, direct and indirect effects contributed by each
character towards yield will be an added advantage in aiding
the selection process. Correlation and path analysis
established the extent of association between yield and its
components and also bring out relative importance of their
direct and indirect effects, thus giving an obvious
understanding of their association with grain yield and this
also assist the breeders in their selection strategies to improve
grain yield. [9]. Therefore, the objectives of this study were
to determine the nature and degree of association between
yield and its component characters and their direct and
indirect effects on grain yield in rice.

2. Materials and Methods

Experimental Location

The experiment was conducted at experimental field of
African Rice Centre at International Institute of Tropical
Agriculture (IITA), Old Oyo road, Ibadan, Oyo state, Nigeria.
During 2020 cropping season. IITA is located at longitude
7°30°8”°N, latitude 3°54°37”E and at elevation 243m above
sea level [10]

Experimental materials and design

The experimental materials for the study consist of 239
double haploid lines from Republic of Korea were established
along with one of the rice mega varieties (FARO 44) as check.
The experiment was conducted using Alpha lattice design with
four blocks each planted with 60 entries in two replications.
Seeds of the double haploid lines were sown in the wet
prepared nursery bed to raise seedlings needed for the trail,
after 25 days the seedlings were transplanted to the field. A
single row of size 0.2m x 3 m was used as plot at spacing of 20
cm %20 cm within and between rows and chemical fertilizer
NPK (15:15:15) was applied as a basal application of 200 kg/
ha (N, P,Os and K,0). Urea was applied in two splits at the
rate of 65 kg/ha at tillering stage and the second application at
the rate of 35 kg/ha at the beginning of panicle initiation stage.
Weed control was done twice using selective herbicide

Vespanil Plus (250 ml/ 20 liters of water) at early stage of crop
development and before flowering.

Data collection

Data was collected at appropriate stage of the crop
development. The agronomic characters were measured by
randomly selected plants from each experimental unit (row).
The Standard Evaluation System (SES) by International Rice
Research Institute (IRRI) for Rice reference manual was used
for all trait measurements except were stated otherwise [11].
The data collected were plant height, number of tillers per
plant, days to 50% flowering, leaf area, leaf area index, flag
leaf length, panicle fertility (%), productive tillers per plant,
panicle length, panicle weight, biomass, number of grains per
panicle, 1000 grain weight, grain yield per plant and grain
yield per plot (kg/ha). Leaf area (LA) was determined using a
leaf area meter (1i-3100, Lincoln, NE USA). And leaf area
index was calculated in meter square as described by [12]

Data Analysis

Data analysis was done using Analysis of Variance
technique (ANOVA). Differences were declared statistically
significant when (P < 0.05). Correlation coefficient among all
the traits as well as Stepwise regression and path coefficient
of direct and indirect contribution of traits on grain yield
were analyzed using Statistical Analysis System [13]

3. Results

Agronomic Trait Evaluation of the Genotypes

Analysis of variance (ANOVA) results revealed significant
differences among genotypes, block within replication and
replication for all traits under consideration. Genotypes were
highly significant for all traits under consideration.
Significant variation was observed in block within
replications for most of the traits (Table 1). These results
indicate the existence of variation among the genotypes for
yield and yield components under studied.

Correlation Coefficient Analysis

The correlation coefficients between grain yield and its
component characters and the inter correlation among
different traits that play an important role in selection of
desirable genotypes (Table 2). All the traits except flag leaf (-
0.018) and 1000 grain weight (-0.039) showed different level
of significant positive correlation with grain yield. Grain
yield, grain yield per plant and panicle weight correlated with
all the traits under consideration and number of tillers had
negative but significant correlation with most of the traits
under consideration (Table 2).

Days to 50% flowering and panicle length recorded
positive and significant correlation with other traits except
positive and nonsignificant correlation registered between
days to 50% flowering and 1000 grain weight (0.062) and
between panicle length and effective tillers (0.033). Flag leaf
showed positive and significant correlation with leaf area
(0.479), leaf area index (0.479), biomass (0.314), panicle
weight (0.119), number of grains per panicle (0.094) and
1000 grain weight (0.328). Positive and non-significant
observed with fertility (0.052) and grain yield per plant
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(0.079) whereas negative and significant correlation noticed
between flag leaf and effective tillers (-0.111). (Table 2).

Effective tillers are tillers harvested at maturity which
contributed to the total grain yield had positive and significant
association with fertility (0.224), biomass (0.217), panicle
weight (0.468), number of grains per panicle (0.195) and grain
yield per plant (0.506). Effective tillers showed negative and
significant correlation with 1000 grain weight (-0.090) (Table 2).

Fertility showed positive and significant correlation with
biomass (0.123), panicle weight (0.358), number of grains
per panicle (0.411) and grain yield per plant (0.442). Biomass
showed positive and significant correlation with all other
grain yield components except number of tillers (Table 2).

Path Coefficient Analysis

The direct and indirect effects of different yield
components as partitioned by correlation coefficient using
path analysis presented in (Table 3).

Direct Effect

The result of direct effect as shown in (Figure 1) exhibited
that leaf area index had higher value positive direct effect
(1.090) followed by positive direct effect of panicle weight
(0.457), grain yield per plant (0.388), days to 50% flowering
(0.116), biomass (0.080), number of grains per panicle
(0.037) and fertility (0.014). Positive direct effects of these
traits on grain yield indicated their importance in determining
this complex character and therefore, should be kept in mind
while practicing selection aimed towards the improvement of
grain yield. On the other hand leaf area (-1.130) expressed
highly negative direct effect on grain yield followed by flag
leaf (-0.122), effective tillers (-0.093), 1000 grain weight (-
0.084), number of tillers (-0.068), plant height (-0.028) and
panicle length (-0.014). (Figure 1, Table 3)

Indirect Effect

Number of tillers showed indirectly positive effect on grain
yield through all yield components except effective tillers (-
0.024), leaf area index (-0.265) and number of grains per
panicle (-0.001). The indirect effect of plant height was high
positive through leaf area index (0.455) and high negative

through leaf area (-0.471). Days to 50% flowering expressed
indirect positive effect on grain yield through leaf area index,
fertility, biomass, panicle weight, number of grains per panicle
and grain yield per plant. The indirect expression of panicle
length on grain yield was positive through number of tillers,
days to 50% flowering, leaf area index, fertility, biomass,
panicle weight, number of grains per panicle and grain yield
per plant. This trait exhibited negative indirect effects on grain
yield through effective tillers. Flag leaf expressed indirect
positive effect on grain yield through all characters except
plant height (-0.011), panicle length (-0.006), leaf area (-0.540)
and 1000 grain weight (-0.028). The indirect expression of
effective tillers on grain yield was negative through number of
tillers (-0.017), plant height (-0.002) and leaf area index (-
0.092). Effective tillers expressed positive indirect effect
through days to 50% flowering, panicle weight, number of
grains per panicle. (Figure 1, Table 3)

Leaf area showed the highest positive indirect effect on
grain yield through leaf area index (1.090). Leaf area index
expressed the highest negative indirect effect on grain yield
through leaf area (-1.129). Fertility contributed positively
indirect through days to 50% flowering, leaf area index,
biomass, panicle weight, number of grains per panicle, 1000
grain weight and grain yield per plant. Biomass and panicle
weight expressed positive indirect on grain yield through
days to 50% flowering, leaf area index, fertility, number of
grains per panicle and grain yield per plant. Panicle weight
exhibited negative indirect effects through plant height,
effective tillers and panicle length. The indirect effect of
number of grains per panicle on grain yield were negative
through plant height, panicle length, flag leaf, effective tillers
and leaf area. The indirect effect of 1000 grain weight on
grain yield were negative through plant height, panicle
length, flag leaf, leaf area and number of grains per panicle.
Grain yield per plant had positive indirect effect on grain
yield through days to 50% flowering, leaf area index,
fertility, biomass, panicle weight and number of grains per
panicle. (Figure 1, Table 3)

Table 1. ANOVA (mean square) for different traits measured.

SV DF NT PH (cm) D50%F PL (cm) FL (cm) ET LA (cm?)
REP 1 146.49%** 2.46NS 206.72%** 0.24NS 2.63NS 10.06NS 796.69%**
BLK (REP) 3 34 35%** 606.24%** 42.45%* 2.54NS 24.84NS 15.61** 106.20NS
GEN 236 17.22%%* 378.24%** 76.23%** 12.99%** 90.27%*%* 6.47*** 160.92%**
ERROR 236 3.99 42.84 8.44 1.86 33.67 2.75 42.64
MEAN 8.43 107.68 59.86 24.71 30.94 6.44 32.20
CV (%) 23.71 6.08 4.85 5.52 18.75 25.75 20.28

Table 1. Continued.
SV LAI (m?) FER (%) BM (g) PW (g) NG/P TGW (g) GY/P (g) YLD (Kg/ha)
REP 0.005%%* 1411.10%** 204.89NS 602.11** 16663.99*** 0.35NS 793.56%** 17275789.00**
BLK (REP)  0.00INS 167.12** 244.10* 144.00* 2614.12* 10.28%* 256.41%** 3002213.00NS
GEN 0.001*** 50.39** 206.47*** 127.24%** 1523.04*** 20.00%*** 82.03*** 4614077.00%**
ERROR 0.000 33.43 84.18 50.05 745.06 2.80 30.81 1463439.00
MEAN 0.080 91.23 26.53 24.40 100.55 27.05 16.65 3236.38
CV (%) 20.281 6.34 34.59 28.99 27.15 6.19 33.33 37.38

* Rk FEX indicate significances at the 0.05, 0.01 and 0.001 levels respectively, NS indicate non-significance. NT=Number of tillers; PH=Plant height;
D50%F=Days to 50% flowering; PL=Panicle length; FL=Flag leaf; ET=Effective tillers; LA=Leaf area; LAI=Leaf area index; FER=Fertility; BM=Biomass;
PW=Panicle weight; NG/P=Number of grains per panicle; TGW=1000 grain weight; GY/P=Grain yield per plant; YLD= yield.
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Table 2. Correlation coefficient between rice yield and its yield components.

Traits NT PH D50%F PL FL ET LA LAI FER BM PW NG/P TGW GY/P YLD
NT —
-0.161
PH EEE _
0.480
D50%F 0.124 ** - —
0.655 0.444
PL -0.138 ** stk EEE *
-0.228 0.388 0.236 0.384
FL Hkok ok Heokok ok —
ET 0.255 *** 0.057 0.147 ** 0.033 -0.111 * —
-0.244 0.417 0.341 0.464 0.479
LA EEE stk EEE stk stk -0.085  —
-0.244 0.417 0.341 0.464 0.479 0.999
LAI X *okk X *okok sk -0.085 X _
0.200 0.309 0.234 0.224
FER 0.095 * crEn . B 0.052 orEn 0.042 0.042 —
0.539 0.344 0.418 0.314 0.217 0.432 0.432
BM 0.084 ok Heokok ok ok ok eokok Heokok 0.123 ** —
0.385 0.332 0.366 0.468 0.255 0.255 0.358 0.606
PW 0.098 * *okk Hkk *okk 0.119 ** sk Hkk Hkk Hkk Hkk —
0.285 0.327 0.288 0.195 0.179 0.179 0.411 0.169 0.499
NG/P -0.032 ok Heokok ok 0.094 * ok Heokok eokok Hokok Hokok eokok *
-0.229 0.292 0.245 0.328 0.264 0.264 0.208
TGW o crEn 0.062 crE . -0.090 * - - -0.011 M 0.061 -0.037 —
0.344 0.385 0.315 0.506 0.442 0.328 0.626 0.513
GY/p 0.170 *** *okk Hkk *okk 0.079 *okk 0.121 ** 0.121 ** Hkk Hkk Hkk Hkk 0.086 —
0.301 0.372 0.276 0.368 0.367 0.413 0.715 0.477 0.675
YLD 0.104 * ok Heokok ok -0.018 ok 0.130 ** 0.130 ** Heokok Heokok Heokok Hokok -0.039 ok

* P <0.05 ** P <0.01, *** P <0.001 NT=Number of tillers; PH=Plant height; D50%F=Days to 50% flowering; PL=Panicle length; FL=Flag leaf;
ET=Effective tillers; LA=Leaf area; LAI=Leaf area index; FER=Fertility; BM=Biomass; PW=Panicle weight; NG/P=Number of grains per panicle;
TGW=1000 grain weight; GY/P=Grain yield per plant; YLD= yield

Table 3. Path coefficient analysis of vield and yield contributing characters of rice genotypes.

Trails NT PH DF PL FL ET LA LAI FER BM PW NG/P TGW GY/P YLD

NT -0.068 0.005 0.014 0.002 0.028 -0.024 0275 -0.265 0.001 0.007 0.045 -0.001 0.019 0.066 0.104
PH 0.011 -0.028 0.056  -0.009 -0.047 -0.005 -0.471 0455 0.003 0.043 0.176  0.011 -0.025  0.134 0.301
DF -0.008 -0.014 0.116  -0.006 -0.029 -0.014 -0.386 0.372  0.004 0.028 0.152  0.012 -0.005  0.149 0.372
PL 0.009 -0.019 0.052 -0.014 -0.047 -0.003 -0.524 0.506 0.003 0.034 0.167 0.011 -0.021  0.122 0.276
FL 0.015 -0.011 0.027 -0.006 -0.122 0.010 -0.540 0.521 0.001 0.025 0.054 0.004 -0.028  0.031 -0.018
ET -0.017 -0.002 0.017 0.000 0.013 -0.093 0.096 -0.092 0.003 0.017 0214 0.007 0.008 0.196 0.368
LA 0.016 -0.012 0.040 -0.007 -0.058 0.008 -1.130 1.090 0.001 0.035 0.116  0.007 -0.022  0.047 0.130

LAL 0.016 -0.012 0.040 -0.007 -0.058 0.008 -1.129 1.090 0.001 0.035 0.116  0.007 -0.022  0.047 0.130
FER -0.006 -0.006 0.036 -0.003 -0.006 -0.021 -0.047 0.045 0.014 0.010 0.164 0.015 0.001 0.172 0.367
BM -0.006 -0.015 0.040 -0.006 -0.038 -0.020 -0.488 0471 0.002 0.080 0.277  0.006 -0.017  0.127 0.413
PW -0.007 -0.011 0.039 -0.005 -0.014 -0.043 -0.288 0.278  0.005 0.049 0457 0.018 -0.005  0.243 0.715
NG/P 0.002 -0.008 0.038 -0.004 -0.011 -0.018 -0.202 0.194 0.006 0.014 0.228  0.037 0.003 0.199 0.477
TGW 0.015  -0.008 0.007 -0.004 -0.040 0.008 -0.298 0.288  0.000 0.017 0.028 -0.001 -0.084 0.033 -0.039
GY/P -0.011  -0.010 0.045 -0.005 -0.010 -0.047 -0.136 0.131  0.006 0.026 0.286  0.019 -0.007  0.388 0.675

PU Residual effect = 0.605. Coefficient of determination = 0.634. The direct effects are in bold on the diagonal

NT=Number of tillers; PH=Plant height; D50%F=Days to 50% flowering; PL=Panicle length; FL=Flag leaf, ET=Effective tillers; LA=Leaf area; LAI=Leaf
area index; FER=Fertility; BM=Biomass; PW=Panicle weight; NG/P=Number of grains per panicle; TGW=1000 grain weight; GY/P=Grain yield per plant;
YLD=yield

Stepwise Regression Analysis
Stepwise regression analysis for variables (Table 4) had highly significant (P < 0.001) for panicle weight, grain yield per
plant, flag leaf and days to 50% flowering and significant (P < 0.05) for effective tillers and 1000 grain weight.
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Table 4. Stepwise regression of more contributed traits on grain yield.

Step Variable Partial R-Square Model R-Square C(p) F Value Significance
1 PW 0.5107 0.5107 144.801 498.99 R
2 GYP 0.0853 0.5961 38.537 100.76 LR
3 FL 0.0102 0.6062 27.6186 12.31 R
4 D50%F 0.0103 0.6165 16.6075 12.7 o
5 ET 0.0054 0.6219 11.8167 6.71 o
6 TGW 0.0056 0.6274 6.7311 7.09 =
* k% kR indicate significances at the 0.05, 0.01 and 0.001 levels respectively.
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Figure 1. Path diagram of yield and its contributing traits.

4. Discussion

Correlation Coefficient Analysis

Good knowledge of germplasm diversity and genetic
relationships among breeding materials could be a valuable
tool for crop improvement. Genetic diversity determines the
inherent potential of heterosis and frequency of desirable
recombinants that could be present in advanced generations
[14]. A large number of anther-culture genotypes and the
improved variety used in this study showed high genetic
diversity and genetic variation among the genotypes. The
presence of high genetic variability could be due to diverse
materials used in this study as well as environmental
influence, this corroborate the report and similar genetic
variations have been reported who observed significant
genetic differences for all characters studied in different rice
genotypes [15, 16, 17, 18].

The observed positive and significant correlation of grain

yield with rice yield components have also been reported [8,
12]. Effective tiller is the harvested tillers at maturity of the
rice crop, the higher the number the higher the total grain
yield. The high positive correlation of grain yield and
effective tillers indicates an effective index in increasing the
total grain yield and genotypes exhibiting this trait are
potential for germplasm improvement similar reports on
copper and iron compounds on rice [19, 20]. Panicle weight
showed positive and significant correlation with number of
grains per panicle similar results were reported [21, 22].
Therefore, priority should also be given to those traits that
had high positive correlation with grain yield such as grain
yield per plant and panicle weight while making selection for
yield improvement. Potential double haploid lines have been
identified for rice improvement in Nigeria.

Path Coefficient Analysis

Direct Effect

Path coefficient analysis provides an effective means of
determining the magnitude of each contributing trait to the



American Journal of Agriculture and Forestry 2021; 9(3): 114-121 119

grain yield either directly or indirectly. Breeding new variety
with yield potential is one of the main objectives of plant
breeders and there are several yield components controlling
the yield potential directly or indirectly. Leaf area index is
responsible for photosynthesis efficiency and it plays an
important role in grain yield production [23]. High positive
direct effect of leaf area index was recorded similar report
this indicates that leaf area index is an important criterion for
increasing rice grain yield [6].

Panicle weight is one of the yield components, panicles
has to be long to accommodate more grains, which translate
to higher panicle weight. Panicle weight had high positive
direct effect on grain yield similar reports [24, 25].
Therefore, genotypes with high panicle weight could possess
high yielding ability and good for crop improvement. Grain
yield per plant is one of the determinants of high grain yield.
Results showed that grain yield per plant had high positive
direct effect on yield.

Apart from genetic influence, other factors also affect days
to 50% flowering such as plant spacing, irrigation and
weeding induce early flowering. Days to 50% flowering
influences maturity period and showed positive direct effect
on yield, the result corroborate the reports [26, 27]. Biomass
accumulation is important for grain yield formation and
improvement of rice yield could results in the increase of
biomass. Biomass showed positive direct effect on yield [28].

Number of grains per panicle is important yield contributing
trait that require long panicle to accommodate more grains.
Number of grains per panicle found to be direct effect and
positive on yield this result corroborate [29, 30, 31]

Some traits expressed negative direct effects on yield such
as leaf area, flag leaf, effective tillers, 1000 grain weight,
number of tillers, plant height and panicle length (Table 3)
suggesting that these traits are not reliable in the selection
process for grain yield. Direct negative effects of plant height
on grain yield were also reported [5, 25, 30, 31 32] for plant
height, but positive direct effect of plant height on grain yield
which is contradictory with the present study was reported
[26, 33]

Indirect Effect

Path coefficient also indicates traits that have indirect
effects with grain yield. It could be suggested that breeders
should also pay more emphasis on those traits with positive
indirect effects on grain yield. Plant height showed positive
indirect effect through fertility where the result in conformity
with [34] and as well, plant height expressed negative
indirect effect through panicle length corroborate the report
[35]. The results showed that days to 50% flowering had
indirect positive effect on grain yield through panicle weight,
panicle weight and number of grains per panicle similar
results were reported by [25, 36]. Panicle length showed
positive indirect effect on grain yield through days to 50%
flowering, panicle weight and number of grains per panicle.

Effective tillers expressed positive indirect effect through
days to 50% flowering, panicle weight, number of grains per
panicle similar results were reported [36]. Panicle weight
exhibited negative indirect effects through plant height and

indirect effect of number of grains per panicle on grain yield
were negative through panicle length and effective tillers, the
negative indirect effects may not be very beneficial in
selection for crop improvement and similar reports [3, 35
37]. The high residual effect (0.605) in this study indicated
that beside the characters studied, there are some other
attributes for grain yield. This result is in concurrence with
findings reported [38, 39]. Hence, considering the nature and
magnitude of character association and their direct and
indirect effects, it can be deduced that simultaneous
improvement of grain yield is possible through manifestation
of leaf area index, panicle weight, grain yield per plant and
days to 50% flowering. High direct effects of these traits
therefore, appeared to be the main factor for their strong
association with grain yield. Hence, these traits should be
considered as important selection criteria in all rice
improvement programme and direct selection for these traits
is recommended for yield improvement.

Stepwise Regression Analysis

Stepwise regression is a semi-automated process of
building a model by successively adding or removing
variables based on the t-statistics of their estimated
coefficients [40]. Based on the stepwise regression analysis
for variables, indicates highly significant (P < 0.001) for
panicle weight, grain yield per plant, flag leaf and days to
50% flowering and significant (P < 0.05) for effective tillers
and 1000 grain weight. This showed that these characters had
contributed highly to grain yield and could be used as criteria
for selection in rice breeding programme. These results are
also in agreement with the findings [41, 42]. Panicle weight
had the highest R-Square and explained 51% of the total
variations relative to grain yield. Also, this trait had strong
positive direct effect (0.457) and the highest correlation
coefficient (0.715) with grain yield. These results showed
that regression analysis agreed with path analysis in this
study.

5. Conclusion

The study showed the existence of a considerable level of
diversity among the rice double haploid genotypes, which
could be used for rice improvement in Nigeria. Correlation
coefficient analysis revealed that grain yield had high
positive and significant correlation (P < 0.001) with panicle
weight, grain yield per plant, number of grains per panicle
and biomass. Path coefficients analysis revealed the
importance of panicle weight, grain yield per plant, number
of grains per panicle and biomass as selection criteria for
effective grain yield improvement. Path analysis showed that
leaf area index, panicle weight, grain yield per plant and days
to 50% flowering had high direct effects on grain yield.
Among these characters, panicle weight had very significant
positive correlation and high positive direct effects. Hence,
selection for this character could accelerate improvement in
grain yield and yield components. Stepwise regression
showed the magnitude of the characters panicle weight, grain
yield per plant, flag leaf, days to 50% flowering, effective
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tillers and 1000 grain weight as more contributed factors to
grain yield. Therefore, selection base on these characters will
be more effective in rice breeding and for germplasm
improvement in Nigeria.
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