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 Background: Rice is a staple food that feeds for almost half of the world’s population. 

Rice grain yield has become the major target in breeding program to develop a good 
quality of rice varieties. Yield is a complex character and its potential involve many 

other agronomic characters. The relationship between rice yield components has been 

study widely at phenotypic level. Correlation coefficient analysis has been used by 
breeders to understand the components of selection. F2 population was used in this 

research. Objective: The objective of the present study was to investigate the 

relationships between agronomic characters and grain yield for high yielding rice 
varieties. Results: Grain yield per plant was positively associated with plant height 

(r=0.296 p<0.01), number of tiller per plant (r=0.765 p<0.01), panicle number per plant 

(r=0.767 p<0.01), flag leaf width (r=0.370 p<0.01), flag leaf length (r=0.415 p <0.01), 
number of grains per panicle (r=0.750 p<0.01) , 1000-grain per weight (r=0.278 

p<0.01), and grain length (r=0.248 p<0.01) indicating that simultaneous selection for 
these characters would result in improvement of yield. Conclusion: Both correlation 

and regression analysis, indicated that the number of panicles per plant, number of 

grains per panicle and 1000-grain weight could be considered as critical criteria for 
yield improvement in segregating generations of rice and selection of breeding lines. 
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INTRODUCTION 

 

 Rice is not only a staple food which feeds for almost half of the world’s population, it is also a model plant 

for cereal crops with relative small genome size (Wang et al. 2011). In Malaysia, rice industry has always been 

given special treatment based on strategic importance of rice as a staple food commodity (Fatimah et al. 2007). 

Although the production of rice is increasing towards the increasing of the population, Malaysia still depends on 

the imported rice to fulfill consumer’s demand. Therefore, there is a need to improve the rice yield through 

development of high yield potential rice variety in Malaysia.  

 The rice production was affected by many abiotic and biotic stresses throughout the world like blast 

disease, salinity and drought which had made the yield losses ranging about 50% a year, by developing this new 

varieties will help increasing the demand of rice with its own benefits. Improvement of rice grain has become 

the major target in breeding program to develop a good rice varieties. In order to achieve the goal of improving 

the crop and high yield, many characters should be consider to evaluate and characterize to generate a good 

breeding materials with high yielding. Yield is a complex character in inheritance and may involve several 

related components as reported by Ukaoma et al. (2013). It is very important to study relationship between yield 

and yield components that related to yield which influence the yielding performance so that response to 

selection can be predicted. The relationship between rice yield component traits has been studied widely at 

phenotypic level. Sadeghi (2011) observed positive significant association of grain yield with grains per panicle, 

plant height, flag leaf width, flag leaf length and panicle length. While Naseem et al. (2014) noted that grain 

yield per plant was positively and significantly with plant height. Ullah et al. (2011) also reported that grain 

yield was positively and significantly associated with panicle length and grains per panicle. However, Aris et al. 

(2010) recorded a positive and significant association grains yield with grains per panicle. 
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 Correlation coefficient analysis has been used by breeders to reveal a positive relationship between yield 

and other agronomic traits that enhance yield performance in rice genotypes. Correlation studies enable breeders 

to understand the major component characters on which selection can be based for genetic improvement. Path 

coefficient analysis is a statistical technique of partitioning the correlation coefficients into its direct and indirect 

effects, so that the contribution of each character to yield could be estimated in different crops species (Cyprien 

and Kumar, 2011). Breeders had used path coefficient widely to explain this correlation in crops and it helps for 

the breeders to select the most effective traits that related to yield. Kiani and Nematzadeh (2012) study shows 

that path coefficient analysis revealed that yield and yield components had direct and indirect effect in fifty four 

selected rice genotypes at F2 population. So that, correlation and path coefficient analysis could be used as an 

important tools to bring information about relationship of agronomic characters in rice. In this study, Pongsu 

seribu 2 is known resistance to blast disease was cross to MR264 which high in yielding but susceptible to 

panicle blast disease. F2 population of MR264 and Pongsu seribu 2 was used to select the potential plant 

focusing on yielding and its component. The objective of the present study was to investigate the relationships 

between agronomic characters and grain yield for high yielding rice varieties. 

 

1.0 Methodology: 

1.1 Experimental Materials: 

 The experiment was conducted at the greenhouse of Malaysia Nuclear Agency. Two hundreds and ninety 

three F2 population derived from crosses between MR264 and Pongsu seribu 2 were used in this study. The 

seeds was sown on 29-01-2014 and transplanted to the paddy trough on 10-02-2014 with one single seedling per 

hill with planting distance 30cm x 15 cm. The fertilizers rate applied was 200N, 100P and 50K kg/ha. The data 

was recorded at different stages of crop development for eleven characters which were: Plant height (cm), 

Number of tillers per plant, Panicle number per plant, Flag leaf width (cm), Flag leaf length (cm), Panicle length 

(cm), Number of grains per panicle, Grain width (cm), Grain length (cm), 1000-grain weight (g) and Grain 

Yield per Plant (g). Measurement of rice characters referred to standard evaluation system for rice (IRRI, 2002). 

A total of 293 F2 population were evaluated. 

 Plant height, flag leaf width and flag leaf length were evaluated when panicle fully emerged. Plant height 

was measured from the base of the plant (soil surface) to the tip of panicles of the main tillers at first flowering. 

On the main tiller, flag leaf length was measured from leaf blade and sheath boundary to the leaf apex, flag leaf 

width was measured at the widest location of leaf. Tiller number  was determined at the first flowering stage for 

each individual. Panicle length was evaluated when grains fully matured. The grain related traits were measured 

in laboratory after grains were detached from panicle. Grain length and grain width was measured from seeds 

produced from plant. Number of grains per panicle was counted. Grains weight initially obtained by weighing a 

total of 200 grains, which was then converted to 1000-grain weight, a scale commonly used for yield evaluation.     

 

1.2 Data Analysis:  

 Total 293 F2 individuals plant was used to compute simple correlation analysis between agronomic traits. 

Analysis was based on average data in each environment. The Statistical Package for Social Scientists software 

version 18 (SPSS 18) was employed to perform correlation analysis. 

 

2.0 Results:  

 Interrelationship between yields and its component plays a vital role in providing an information to breeder 

in selection process of populations with potential yield an its contributing traits in  plants. In present study, the 

relationship between yield performance and eleven agronomic characters were analyzed in two hundred and 

ninety three of F2 population derived from a cross between a resistant cultivar, Pongsu Seribu 2 and a 

susceptible cultivar, MR 264 (Nor’Aishah et al. 2013). 

 
Table 1: Descriptive statistics in two hundred and ninety three F2 population of agronomic characters. 

Characters Range Mean 
Standard 
Deviation 

Coefficient of variation 
(%) 

PH 175 156.38 28.25 18.07 

NTP 35 20.10 7.050 35.075 

PNP 34 16.49 6.790 41.18 

PL 26 26.58 4.026 15.15 

FLW 1.0 1.45 0.30 20.75 

FLL 42 40.50 9.67 23.87 

GPP 494 274.34 99.76 36.36 

TGW 10 21.26 1.79 8.42 

GW 0.2 0.27 0.048 17.78 

GL 0.4 0.85 0.090 10.59 

GYP 363.3 100.63 65.41 65.0014 

 PH = Plant height, NTP = no of tiller per plant, PNP = panicle number per plant, PL = Panicle length,  

 FLW = Flag Leaf width, FLL = Flag leaf length, GPP = no of grain per panicle, TGW = 1000-grain per  
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Weight , GW = grain    width, GL =grain length, GYP = Grain yield per plant 

 

 Results of descriptive statistic were shown in Table 1. According to the result maximum standard deviation 

belonged to number of grain per panicle (99.76) followed by grain yield per plant (65.41) and plant height 

(28.25). Selection of the yield contributing characters simultaneously will improve the grains yield in 

subsequent segregation population (Mostafa et al., 2013). Coefficient of variation shown the highest 

contribution with grain yield was number of panicle per plant (41.18%) followed by number of grains per 

panicle (36.36%), number of tiller per plant (35.075%), flag leaf length (23.87%), flag leaf width (20.75%), 

plant height (18.07%), grain width (17.78%), panicle length (15.15%), grain length (10.59%) and the lowest 

variation was 1000-grain weight (8.42%). Hence, the correlation analysis is therefore necessary to determine the 

direction of selection and the number of characteristics need to be considered in improving grain yield. 

 
Table 2: Simple correlation on agronomic characters in two hundred and ninety three F2 population. 

Characters PH NTP PNP PL FLW FLL GPP TGW GW GL GYP 

PH 1 
0.139 

* 

0.139 

* 

0.378 

** 

0.195 

** 

0.252 

** 

0.355 

** 

0.176 

** 

0.068 
NS 

0.192 

** 

0.296 

** 

NTP  1 
0.988 

** 
0.185 

** 
0.212 

** 
0.144 

* 
0.263 

** 
0.055 

NS 
-0.058 

NS 
0.078 

NS 
0.765 

** 

PNP   1 
0.167 

** 

0.210 

** 

0.134 

* 

0.251 

** 

0.059 
NS 

-0.079 
NS 

0.081 
NS 

0.767 

** 

PL    1 
0.454 

** 
0.534 

** 
0.803 

** 
0.250 

** 
0.230 

** 
0.322 

** 
0.576 

** 

FLW     1 
0.575 

** 

0.484 

** 

0.051 
NS 

0.080 
NS 

0.183 

** 

0.370 

** 

FLL      1 
0.555 

** 
0.090 

NS 
0.207 

** 
0.153 

** 
0.415 

** 

GPP       1 
0.213 

** 

0.200 

** 

0.252 

** 

0.750 

** 

TGW        1 
0.491 

** 
0.657 

** 
0.278 

** 

GW         1 
0.284 

** 

0.113 
NS 

GL          1 
0.248 

** 

GYP           
1 

 

*= significant at (p<0.05); **= highly significant at (p< 0.01); NS=not significant. 
 

 The simple correlation analysis was performed within two hundred and ninety three F2 population shown in 

Table 2. Grain yield per plant was positively associated with plant height (r=0.296 p<0.01), number of tiller per 

plant (r=0.765 p<0.01), panicle number per plant (r=0.767 p<0.01), flag leaf width (r=0.370 p<0.01), flag leaf 

length (r=0.415 p <0.01), number of grains per panicle (r=0.750 p<0.01) , 1000-grain per weight (r=0.278 

p<0.01), and grain length (r=0.248 p<0.01) indicating that simultaneous selection for these characters would 

result in improvement of yield. Among the characters, panicle number per plant the highest correlation 

coefficient value. Findings indicated that all the characters will be considered in simultaneous selection on 

enhancing the yield for next population. Similar findings were earlier reported by Basavaraja et al. (2011) and 

Shanthi et al. (2011) number of panicle per plant and Gulzar et al (2012) for number of grains per panicle. 

While Kole et al (2011) found that grain yield positive and significantly correlated with plant height and number 

of panicle per plant. Panicle number per plant showed the highest and significant correlated with grain yield per 

plant. Nayak et al. (2001) and Chaudhary and Motiramani (2003) reported grain yield correlated for panicle 

number. However, grain width demonstrated that there is no relationship with grain yield per plant with (r = 

0.113). It seems that the criteria will not give any attribute on grain yield per plant. 

 
Table 3: Regression model in 293 F2 population. 

Model (Coefficient)B Sig. 

(Constant) -172.327 0.000 

PH -0.030 0.428 

NTP 0.000 1.000 

PNP 5.976 0.000 

PL -0.493 0.251 

FLW -14.394 0.001 

FLL 0.316 0.021 

GPP 0.400 0.000 

TGW 5.574 0.000 

GW -30.244 0.217 

GL -23.346 0.117 

*Dependent variable: grain yield per plant 
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ŷ -172.327-0.030 (PH) +0.000(NTP) +5.976(PNP) 

-0.493(PL)-14.394(FLW) +0.316(FLL) +0.400(GPP) 

 

 Path coefficient by regression analysis shown in Table 3 revealed that panicle number per plant (5.976) has 

highest direct effect on the yield followed by 1000-grain weight (5.574), number of grain per panicle (0.400), 

flag leaf length (0.316), and number of tiller per plant (0.000). Positive direct effect indicates that these traits 

were more contribute towards grain yields in this rice lines. Whereas, plant height (–0.030), panicle length (–

0.493), flag leaf width (–14.394) grain width (–30.244) and grain length (-23.346) has indirect effect on the 

yield. Satish Chandra et al., (2009) with study of path coefficient analysis noted that the number of grains per 

panicle exerted the highest direct effect on grain yield, 1000-grain weight and number of productive tillers per 

plant. In another investigation, Seyoum et al, (2012) studied fourteen rice genotype and demonstrated that grain 

per panicle had maximum positive direct effect and highly significant genotypic correlation coefficient with 

grain yield. 

 

3.0 Discussion: 

 In this study, it is expected that selection based on plant traits is more effective in increasing crop yield 

potential. This study was conducted to determine the effectiveness of grain yield and yield component selection 

in increasing rice yield and to determine whether this lines are ideal and have the potential to express higher 

yield. Grain yield is a complex character that control by several contributing characters. Hence, it is important to 

determine the essential and usefulness selection of the criteria that contribute towards yield. Yield component 

analysis is importance to determine the direct and indirect contributions towards yield. Therefore, the present 

study was conducted to explore the characters highly responsible high yield potential. 

 In correlation study, with the increasing numbers of variables, the indirect association becomes more 

complex and important. In such situation, path coefficient analysis is useful to find out direct and indirect causes 

of associations. Path coefficient analysis allows understanding of the contribution of various characters to 

produce a given correlation and measures the relative importance of each factor into components of direct and 

indirect effects. From the results of path coefficient analysis in Table 3, it was evident that direct positive effects 

contributed by panicle number per plant, 1000-grain weight, number of grains per panicle, flag leaf length, and 

number of tiller per plant were indicating that among the component traits, these five characters contributed 

maximum for grain yield in rice. Information between yield components showed the nature and extent of their 

relationship with each other. This will help in the simultaneous improvement of different characters along with 

yield in breeding programme.  

 

4.0 Conclusion: 

 In summary, characters with positive correlation on grain yield per plant included plant height, number of 

tiller per plant, number of panicle per plant, panicle length, flag leaf width, flag leaf length, grain length, 1000-

grain and number of grains per panicle. Both correlation and regression analysis, indicated that the number of 

panicles per plant, number of grains per panicle and 1000-grain weight could be considered as critical criteria 

for yield improvement in segregating generations of rice during selection of breeding lines. 
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