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Introduction  
Rice (Oryza sativa L.) is one of the staple cereal crops feeding more than half of 
the world population. In view of the growing population, the basic objective of the 
plant breeders would always be towards yield improvement in staple food crops. 
Hybrid rice technology has proved to be one of the most feasible and readily 
adoptable approaches to break the yield barrier, as the yield superiority of about 
15-20 per cent over the best of the improved or High Yielding Varieties. China 
ranks first in Hybrid rice production in terms of area and production i.e. about 55 
per cent of total rice area and 66 per cent of the total rice output is through hybrid 
rice. High magnitude of variability in a population provides the opportunity for 
selection to evolve a variety having desirable characters [16]. Most of the 
characters of interest to breeders are complex and are the result of the interaction 
of a number of components. Understanding of the presence of existing genetic 
variability, relationship between yield and its components is of paramount 
importance for making the best use of these relationships in selection.  Path 
coefficient analysis discerns correlation into direct and indirect effects. In the 
present study, an attempt was made to understand presence of existing genetic 
variability, the association and path analysis of component characters for grain 
yield in popular rice hybrids in South Eastern Ghat zone of Odisha. 
 

 
Materials and Methods  
The present experiment was carried out at Regional Research and Technology 
Transfer Sub Station (OUAT), Jeypore, Odisha, India, situated at 18°51′55″N 
latitude and of 82°34′23″E longitude  and altitude of 659m above mean sea level. 
A total of seventeen hybrids and four check varieties constitute the experimental 
materials [Table-1]. The experiment was laid out in a Randomized Block Design 
(RBD) with three replications. Twenty-five days old seedlings were transplanted 
20cm apart between rows and 15cm within the row. All necessary precautions 
were taken to maintain uniform plant population in each treatment per replication. 
Recommended packages and practices were followed. Observations on days to 
initial flowering, days to 50% flowering, plant height (cm), panicle length (cm), 
tillers per hill, spikelets per panicle, plot yield (Kg) and grain yield (qtls/ha) were 
recorded and the data was subjected to statistical analysis. The analysis of 
variance (ANOVA) for RBD was estimated according to [8].  Estimates of GCV 
and PCV were done as per [14] whereas heritability in broad sense for yield and 
its components were worked out by using formula suggested by [5]. Genetic 
advance (GA) was calculated by the method suggested by [7]. Path coefficient 
analysis was done using the method suggested by [4]. Analysis of variance 
revealed significant differences among the genotypes for all the characters. A 
wide range of variability was exhibited by most of the traits under study. The 
results [Table-1] revealed that genotypic coefficient of variation (GCV) and 
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Abstract- Field experiment was carried out during Kharif, 2011, 2012 and 2013 in the South Eastern Ghat Zone at the research farm of Regional Research and 
Technology Transfer Sub Station (OUAT), Jeypore, Odisha, India to evaluate the performance of 17 rice hybrids in randomized block design with three replications. It 
was revealed from the results that genotypic coefficient of variation (GCV) and phenotypic coefficient variation (PCV) were h igh for number of spikelets per plant 
followed by number of tillers per hill , grain yield (q/ha) and plot yield which reflects the least effect of environmental f actors on expression of these traits. High 
heritability along with high genetic advance was registered for number of spikelets per plant followed by grain yield (q/ha), plot yield and number of tillers per hill 
suggesting predominance of additive gene action in expression of these traits. Grain yield exhibited significant positive correlations with days to initial flowering, days to 
50% flowering, plant height, panicle length and number of spikelets per panicle at both genotypic and phenotypic levels. This  indicates the relative utility of all these 
traits for selection with respect to grain yield. Path coefficient analysis revealed that number of spikelets per panicle had highest positive direct effect on grain yield, 
followed by no of tillers per hill and days to initial flowering This may indicate that the direct selection for number of sp ikelets per panicle and days to initial flowering 
would likely be effective in increasing grain yield 
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phenotypic coefficient variation (PCV) were high for number of spikelets per plant 
(21.89% and 23.47%) followed by number of tillers per hill (13.43% and 16.11%), 

grain yield q/ha (13.27% and 14.11%) and plot yield (13.26 % and 14.10%) which 
reflects the least effect of environmental factors on expression of these traits.  

 
Table-1 Statistical and genetic variability parameters for yield and morphological traits in hybrid rice . 

Characters Statistical  and Genetic Parameters 

Range Mean Heritability
% 

GCV PCV GA GA as % 
Mean 

SE (m) CD (0.05) CV % 

Days to Initial Flowering 81 - 105 98 93.3 5.95 5.75 11.21 11.44 0.875 2.509 1.545 

Days to 50% Flowering 87 - 112 105 93.4 5.63 5.44 11.33 10.83 0.872 2.502 1.444 

Plant Height (cm) 80.20 – 108.33 96.82 69.3 7.60 6.33 10.50 10.85 2.356 6.760 4.216 

Panicle Length (cm) 19.07 – 26.00 23.31 75.9 6.86 5.98 2.50 10.73 0.453 1.300 3.367 

No of tillers per hill 09 - 16 11 69.5 16.11 13.43 2.64 23.07 0.587 1.685 8.890 

No of spikelet per panicle 126 - 265 181 87.0 23.47 21.89 76.09 42.06 8.842 25.365 8.465 

Plot Yield (Kg) 6.347 – 11.230 8.877 88.4 14.10 13.26 2.28 25.68 0.246 0.706 4.799 

Grain Yield (qtl/ha) 48.10 – 85.10 67.25 88.4 14.11 13.27 17.28 25.70 1.863 5.345 4.798 

 
The same type of finding was reported earlier by [2,13,15] etc. High heritability 
along with high genetic advance was registered for number of spikelets per plant 
(87% and 42.06%) followed by grain yield q/ha (88.4% and 25.70%), plot 
yield(88.4 % and 25.68%) and number of tillers per hill (69.5% and 23.07%)  
suggesting predominance of additive gene action in expression of these traits. A 
combination of high value of heritability and genetic advance helps the breeders in 
arriving at more reliable conclusion in formulating the selection procedure. [Table-
2 and 3] show the estimates of genotypic and phenotypic correlation coefficients 
of all the characters studied. The genotypic correlations in general were higher 

than the corresponding phenotypic correlations. This is due to the modified effect 
of environment on character association at the genetic level. Grain yield exhibited 
significant positive correlations with days to initial flowering, days to 50 flowering, 
plant height, panicle length and number of spikelets per panicle at both genotypic 
and phenotypic levels. This indicates the relative utility of all these traits for 
selection with respect to grain yield. The observed positive correlation of grain 
yield with various traits was supported by earlier workers viz., [6,10,[9] for number 
of spikelets per panicle; [12] for panicle length; [1] for plant height; [9] and [10] for 
days to 50% flowering. 

 
Table-2 Phenotypic Correlation Coefficients for morphological traits in hybrid rice. 

Characters 
Days to Initial 

Flowering 
Days to 50% 

Flowering 
Plant Height 

(cm) 
Panicle Length 

(cm) 
No. of Tillers per 

Hill 
No. of Spikelets 

per panicle 
Plot yield (Kg) 

Grain yield 
(qtl/ha) 

Days to Initial Flowering 
        

Days to 50% Flowering 
0.892** 

        

Plant Height (cm) 0.202NS 0.262* 
      

Panicle Length (cm) 0.562** 0.333** 0.390** 
     

No. of Tillers per Hill 0.162NS 0.345** 0.122NS -0.256* 
    

No. of Spikelets per 
panicle 

0.443** 0.434** 0.415** 0.349** -0.077NS 
   

Plot yield (Kg) 0.729** 0.651** 0.291* 0.596** 0.049NS 0.395** 
  

Grain yield (qtl/ha) 0.729** 0.650** 0.291* 0.596** 0.049NS 0.396** 1.000** 
 

 
Table-3 Genotypic Correlation Coefficients for morphological traits in hybrid rice.  

Characters 
Days to Initial 

Flowering 
Days to 50% 

Flowering 
Plant Height 

(cm) 
Panicle Length 

(cm) 
No of Tillers per 

Hill 
No of Spikelets 

per panicle 
Plot yield (Kg) 

Grain yield 
(qtls/ha) 

Days to Initial Flowering 
        

Days to 50% Flowering 0.918** 
       

Plant Height (cm) 0.273* 0.350** 
      

Panicle Length (cm) 0.677** 0.403** 0.314* 
     

No of Tillers per Hill 0.204NS 0.422** 0.235NS -0.221NS 
    

No of Spikelets per panicle 0.497** 0.510** 0.590** 0.487** -0.087NS 
   

Plot yield (Kg) 0.840** 0.746** 0.359** 0.700** 0.073NS 0.463** 
  

Grain yield (qtls/ha) 0.840** 0.746** 0.359** 0.700** 0.072NS 0.465** 1.000** 
 

 
Table-4 Environmental Correlation Coefficients for morphological traits. 

Characters 
Days to Initial 

Flowering 
Days to 50% 

Flowering 
Plant Height 

(cm) 
Panicle Length 

(cm) 
No. of Tillers per 

Hill 
No. of Spikelets 

per panicle 
Plot yield (Kg) 

Grain yield 
(qtl/ha) 

Days to Initial 
Flowering         

Days to 50% 
Flowering 

0.530** 
       

Plant Height (cm) -0.122NS -0.137NS 
      

Panicle Length (cm) -0.061NS -0.050NS 0.599** 
     

No. of Tillers per Hill -0.018NS 0.038NS -0.133NS -0.355** 
    

No. of Spikelets per 
panicle 

-0.058NS -0.278* -0.215NS -0.264* -0.050NS 
   

Plot yield (Kg) -0.385** -0.314* 0.051NS 0.133NS -0.039NS -0.095NS 
  

Grain yield (qtl/ha) -0.384** -0.315* 0.051NS 0.133NS -0.042NS -0.095NS 1.000** 
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Table-5 Genotypic path coefficients showing direct and indirect effects of different characters on grain yield per plant. 

Characters 
Days to Initial 

Flowering 
Days to 50% 

Flowering 
Plant Height 

(cm) 
Panicle 

Length (cm) 
No. of Tillers 

per Hill 

No. of 
Spikelets per 

panicle 

Plot yield 
(Kg) 

Grain yield 
(qtl/ha) 

Days to Initial Flowering 0.00008 -0.00252 -0.00039 -0.00038 0.00027 0.00158 0.84112 0.840** 

Days to 50% Flowering 0.00007 -0.00275 -0.00050 -0.00022 0.00055 0.00162 0.74714 0.746** 

Plant Height (cm) 0.00002 -0.00096 -0.00143 -0.00017 0.00031 0.00188 0.35972 0.359** 

Panicle Length (cm) 0.00005 -0.00111 -0.00045 -0.00056 -0.00029 0.00155 0.70124 0.700** 

No. of Tillers per Hill 0.00002 -0.00116 -0.00034 0.00012 0.00131 -0.00028 0.07262 0.072NS 

No. of Spikelets per panicle 0.00004 -0.00140 -0.00085 -0.00027 -0.00011 0.00319 0.46403 0.465** 

Plot yield (Kg) 0.00007 -0.00205 -0.00051 -0.00039 0.00009 0.00148 1.00132 1.000** 

 
In the present study path coefficient analysis has been conducted taking grain 
yield as dependent variables. Path coefficient analysis revealed that number of 
spikelets per panicle had highest positive direct effect on grain yield, followed by 
no of tillers per hill and days to initial flowering [Table-5]. The correlation analysis 
revealed positive association of grain yield with number of spikelets per panicle 
and days to initial flowering. This may indicate that the direct selection for number 
of spikelets per panicle and days to initial flowering would likely be effective in 
increasing grain yield. 
 
Conclusions 
Results of the present investigation on correlation and path analysis indicated a 
scope for improvement of grain yield through selection. The importance of number 
of spikelets per panicle and days to initial flowering as selection criteria for 
effective yield improvement. The study also indicated the need for balanced 
selection in light of negative association of number of tillers per hill with number of 
spikelet per panicle and panicle length in crop yield improvement programmes.  
 
Application of research: This research will be helpful for improvement of hybrid 
rice in Odisha. 
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