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ABSTRACT 

 

The present investigation was undertaken to study the correlation and path coefficient 

analysis for 12 metric traits in 70 bread wheat genotypes grown under normal sown irrigated 

conditions at Sagidividi Farm, Department of Seed Science and Technology, College of 

Agriculture, JAU, Junagadh during rabi 2017-18. Significant genotypic differences were 

observed for all the traits studied indicating considerable amount of variation among 

genotypes for each trait. High genotypic and phenotypic coefficient of variation were observed 

for grain weight per main spike followed by biological yield per plant, grain yield per plant, 

1000 grain weight, harvest index, number of productive tillers per plant and number of grains 

per main spike. High heritability coupled with high to moderate genetic advance expressed as 

per cent of mean were observed for grain weight per main spike, biological yield per plant, 

grain yield per plant, 1000 grain weight, harvest index, number of grains per main spike, 

number of productive tillers per plant and plant height. Grain yield per plant had significant 

and positive correlation with grain weight per main spike, number of grains per main spike, 

biological yield per plant, harvest index, number of productive tillers per plant and 1000 grain 

weight at both the genotypic and phenotypic levels. The genotypic path coefficient analysis 

revealed that the biological yield per plant, harvest index, grain weight per main spike and 

number of productive tillers per plant exhibited high and positive direct effects on grain yield 

per plant, while plant height exhibited positive and moderate direct effect towards grain yield 

per plant. 

 

KEY WORDS: Bread wheat, Correlation, Genetic advance, Heritability, Path analysis, 

Variability 

 

INTRODUCTION 

Wheat (Triticum aestivum L.) is the 

second most important cereal crop of India 

after rice, occupies an area of 30.78 million 

hectares with the production and 

productivity of 98.51 million tons and 3200 

kg/ha, respectively. In Gujarat wheat has 

996 thousand hectares area, 2738 thousand 

tonnes production and 2750 kg/ha 

productivity during 2016-17 (Anon., 2017). 

Availability of sufficient genetic variability 

is very important in a crop improvement 

programme. Analysis of variability among 

the traits and the association of a particular 

character with other traits contributing to 

yield of a crop would be of a great 
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importance in planning a successful 

breeding programme (Mary and Gopalan, 

2006). The choice of parents is of paramount 

importance in breeding programme. For 

effective selection, information on nature 

and magnitude of variation in population, 

association of characters with yield and 

among themselves and the extent of 

environmental influence on the expression 

of these characters are necessary. Therefore, 

study of genetic variability of grain yield 

and its component characters among 

different varieties provides a strong basis for 

selection of desirable genotypes for 

augmentation of yield and other agronomic 

characters. Character association studies 

provide better understanding of yield 

components which helps the plant breeders 

to improve yield through indirect selection 

for highly heritable traits which are 

associated with yield. Further, the grain 

yield is influenced by its various 

components directly and/or indirectly via 

other traits that create a complex situation 

for breeder before making desirable 

selection. Therefore, path coefficient 

analysis developed by Wright (1921) could 

provide a more realistic picture of the 

relationship, as it partitions the correlation 

coefficient into direct and indirect effects of 

the variables. Path coefficient analysis 

provides means to quantify the 

interrelationship of different yield 

components and indicate whether the 

influence is directly reflected in the yield or 

take some other path ways to produce an 

effect. Dewey and Lu (1959) employed this 

for the first time in plant to dissent angle the 

direct and indirect influences on the 

component of the grain yield. Thus, 

character association and path analysis 

provide the information of yield contributing 

characters and a breeder can practice 

selection using this information for the 

isolation of superior accessions from gene 

bank. 

MATERIALS AND METHODS 

 The experimental material consisted 

of 70 bread wheat genotypes evaluated in 

randomized block design with three 

replications at Sagidividi Farm, Deprtment 

of Seed Science and Technology, College of 

Agriculture, JAU, Junagadh during rabi 

2017-18 under normal sown irrigated 

conditions. Recommended agronomic 

practices were followed to raise good crop. 

The observations on ten metric traits viz., 

days to 50 per cent flowering, days to 

maturity, grain filling period (days), plant 

height (cm), number of productive tillers per 

plant, ear length (cm), number of grains per 

main spike, grain weight per main spike 

(gm), grain yield per plant (g), biological 

yield per plant (g), harvest index (%) and 

1000 grain weight (g) were recorded at 

appropriate crop growth stage. Five 

randomly selected competitive plants in 

each replication were recorded for all the 

traits under study except of days to heading 

and days to maturity, which were recorded 

on plot basis. The analysis of variance for 

randomized block design (RBD) was done 

for each character as per Panse and 

Sukhatme (1985), genotypic and phenotype 

coefficients of variation (GCV and PCV) 

were calculated as per the formula suggested 

by Burton and De Vane (1953), heritability 

and genetic advance as per Allard (1960). 

Correlation and path coefficients were 

worked out as per method suggested by Al-

Jibouri et al. (1958) and Dewey and Lu 

(1959), respectively.  

RESULTS AND DISCUSSION 

Genetic variability parameters 

Significant differences were 

observed among the genotypes for all the 

characters studied indicating considerable 

amount of variability among them. The 

estimates of genetic variability parameters 

for all the characters are presented in Table 

1.  
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The estimates of genotypic and 

phenotypic coefficient of variability 

indicated that the values of phenotypic 

coefficient of variation were slightly higher 

than that of genotypic coefficient of 

variation for most of the traits studied, 

indicating the effect of environment on the 

expression of characters studied. High 

genotypic coefficient of variation was 

observed for grain weight per main spike 

followed by biological yield per plant, grain 

yield per plant, 1000 grain weight, harvest 

index, number of grains per main spike and 

number of productive tillers per plant. These 

results showed close resemblance with the 

reports of Sabit et al. (2017); Kumar et al. 

(2017) and Kumar et al. (2018). This 

indicated the presence of wide genetic 

variation for these characters. The moderate 

values of genotypic and phenotypic 

coefficient of variation were observed for 

plant height and ear length, while low values 

of genotypic and phenotypic coefficient of 

variation were observed for days to 50 per 

cent flowering, days to maturity and grain 

filling period, indicated narrow genetic 

variation for these traits. The results are in 

accordance with the findings of Rahman et 

al. (2014).  

Very high heritability estimates were 

observed for grain weight per main spike 

(98.40%), biological yield per plant 

(98.40%), grain yield per plant (98.10%), 

1000 grain weight (97.60%) and number of 

grains per main spike (96.50%). These 

results are in agreement with the findings of 

Sabit et al. (2017), Vichitra Kumar, (2017) 

and Bhanu et al. (2018). High heritability 

estimates were observed for harvest index 

(86.60%), number of productive tillers per 

plant (86.20%) and plant height (77.30%). 

Similar results were also observed by Kabir 

et al. (2017); Khan and Hassan, (2017). 

While, ear length (33.00%) exhibited 

moderate heritability values. The low 

heritability estimates were observed for days 

to 50 per cent flowering (27.90%), days to 

maturity (22.40%) and grain filling period 

(21.50%). 

High heritability coupled with high 

to moderate genetic advance expressed as 

per cent of mean were observed for grain 

weight per main spike, biological yield per 

plant, grain yield per plant, 1000 grain 

weight, harvest index, number of grains per 

main spike and number of productive tillers 

per plant. These results showed close 

resemblance with the report of Arya et al. 

(2017) and Vichitra Kumar et al. (2017). 

Correlation 

Genotypic correlation coefficients 

were relatively higher than their 

corresponding phenotypic correlations in 

most of the cases (Table 2). The grain yield 

per plant was significant and positively 

correlated with grain weight per main spike, 

number of grains per main spike, biological 

yield per plant, harvest index, number of 

productive tillers per plant and 1000 grain 

weight at both genotypic and phenotypic 

levels, indicating that these attributes were 

more influencing the grain yield in bread 

wheat and therefore, these were important 

for bringing genetic improvement in grain 

yield. Such positive interrelationship had 

been reported earlier in wheat by Desheva 

(2016); Ayer et al. (2017); Mecha et al. 

(2017) and Kumar et al. (2018).  

 Days to 50 per cent flowering had 

significant and positive association with 

days to maturity and plant height at 

genotypic and phenotypic levels and it is an 

important component in identifying and 

deciding the duration and dwarfness of the 

wheat crop. Similar relationship has been 

reported by Mecha et al. (2017).    

The days to maturity exhibited 

significant and positive association with 

grain filling period and plant height at both 

genotypic and phenotypic levels. Grain 

filling period exhibited significant and 

positive association with plant height. Plant 
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height exhibited significant and positive 

association with ear length. Number of 

productive tillers per plant also exhibited 

significant and positive relationship with 

harvest index at genotypic and phenotypic 

levels. Similarly, number of grains per spike 

also had significant and positive association 

with grain weight per main spike and 

biological yield per plant at genotypic and 

phenotypic levels. Likewise, grain weight 

per main spike exhibited significant and 

positive relationship with biological yield 

and 1000 grain weight at genotypic and 

phenotypic levels.    

The present results on correlation 

coefficients revealed that grain weight per 

main spike, number of grains per main 

spike, biological yield per plant, harvest 

index, number of productive tillers per plant 

and 1000-grain weight were the most 

important traits and may contribute 

considerably towards higher grain yield.  

Path coefficient analysis 

The results of genotypic path 

coefficient analysis (Table 3) revealed that 

biological yield per plant, harvest index, 

grain weight per main spike and number of 

productive tillers per plant exhibited high 

and positive direct effects on grain yield per 

plant. Similar result has been reported by 

Desheva (2016) and Ayer et al. (2017). 

These traits turned out to be major 

components of grain yield for direct 

selection. The plant height exhibited 

moderate and positive direct effect towards 

grain yield per plant. Similar results were 

obtained by Iftikhar et al. (2012). The 

residual effect (0.2046) was of low 

magnitude suggesting that the majority of 

the yield attributes have been included in the 

path analysis. 

In the present research, biological 

yield per plant, harvest index, grain weight 

per main spike and number of productive 

tillers per plant had highly significant and 

positive correlation with grain yield per 

plant and the direct effects of both 

components were also positive and highest. 

This suggested that there were little or no 

indirect effects of these traits on grain yield 

and whatever relationship existed with grain 

yield was direct. Singh and Chaudhary 

(1977) suggested that if the correlation 

coefficient between a causal factor and the 

effect is almost equal to its direct effect, the 

correlation explains the true relationship and 

the direct selection through both these traits 

is effective. Therefore, these traits could be 

used as selection criteria for improving 

wheat grain yield.   

Days to 50 per cent flowering, days 

to maturity, grain filling period and ear 

length expressed negative direct effects of 

low magnitude on grain yield per plant. 

However, among these four characters, days 

to 50 per cent flowering had significant and 

positive association at genotypic level with 

grain yield, because of the cumulative minor 

positive indirect effect via rest of the 

characters.   

It was apparent from the genotypic 

path analysis that higher direct effects as 

well as appreciable indirect influences were 

exerted by grain weight per main spike, 

biological yield, harvest index, number of 

productive tillers per plant, plant height, 

number of grains per main spike, 1000 grain 

weight, grain filling period and days to 50 

per cent flowering towards grain yield per 

plant. 

CONCLUSION 

 It can be concluded from the present 

findings that additive gene action was 

operating for grain weight per main spike, 

biological yield per plant, grain yield per 

plant, 1000 grain weight, harvest index, 

number of grains per main spike, number of 

productive tillers per plant and plant height. 

Besides, correlation and path coefficient 

analysis also revealed the importance of 

these traits. Therefore, due weightage should 
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be given to these traits for genetic 

improvement in bread wheat. 

REFERENCES 

Al-Jibouri, H. A.; Miller, P. A. and 

Robinson, H. F. (1958). Genotypic 

and environmental variances and co-

variances in an upland cotton cross 

of inter-specific origin. Agron. J., 50: 

633-637. 

Allard, R. W. (1960). Principles of Plant 

Breeding. John Wiley and Sons, 

New York, p. 481. 

Anonymous. (2017). Director's Report of 

AICRP on Wheat and Barley 2016-

17, Ed: Singh, G. R. ICAR-Indian 

Institute of Wheat and Barley 

Research, Karnal, Haryana, India. 

Report 87. 

Arya, V. K.; Singh, J.; Kumar, L.; Kumar, 

R.; Kumar, P. and Chand, P. (2017). 

Genetic variability and diversity 

analysis for yield and its components 

in wheat (Triticum aestivum L.). 

Indian J. Agric. Res., 51(2): 128-134. 

Ayer, D. K.; Sharma, A.; Ojha, B. R.; 

Paudel, A. and Dhakal, K. (2017). 

Correlation and path coefficient 

analysis in advanced wheat 

genotypes. SAARC J. Agric., 15(1): 

1-12. 

Bhanu, A. N.; Arun, B. and Mishra, V. K. 

(2018). Genetic variability, 

heritability and correlation study of 

physiological and yield traits in 

relation to heat tolerance in wheat 

(Triticum aestivum L.). Biomed J. 

Scientific Technical Res., 2(1): 1-5. 

Burton, G. W. and De Vane, E. H. (1953). 

Estimating heritability in tall Fescues 

(Festuca allamidiaceae) from 

replicated clonal material. Agron. J., 

45: 1476-1481. 

Desheva, G. (2016). Correlation and path 

coefficient analysis of quantitative 

characters in winter bread wheat 

varieties. Trakia J. Sci., 14(1): 24-29. 

Dewey, D. R. and Lu, K. H. (1959). A 

correlation and path coefficient 

analysis of components of crested 

wheatgrass seed production. Agron. 

J., 51: 515-518. 

Iftikhar, R.; Khaliq, I.; Ijaz, M. and Rashid, 

M. A. R. (2012). Association 

analysis of grain yield and its 

components in spring wheat 

(Triticum aestivum L.). American-

Eurasian J. Agric. Environ. Sci., 

12(7): 389-392. 

Kabir, R.; Ahmed, I.; Rehman, A. U.; 

Qamar, M.; Intikhab, A.; Rasheed, 

A.; Zakriya, M. and Muneer, M. A. 

(2017). Evaluation of bread wheat 

genotypes for variability and 

association among yield and yield 

related traits. Int. J. Biosci., 11(1): 7-

14. 

Khan, S. A. and Hassan, G. (2017). 

Heritability and correlation studies of 

yield and yield related traits in bread 

wheat. Sarhad J. Agric., 33(1): 103-

107. 

Kumar, A.; Gaurav, S. S.; Bahuguna, D. K.; 

Sharma, P.; Singh, T. and Chand, P. 

(2017). Analysis of variability, 

heritability and genetic advance for 

yield and yield related trait in wheat 

(Triticum aestivum L.) genotypes. 

Int. J. Agril. Sci. Res., 7(4): 583-590. 

Kumar, Y.; Bishnoi, O. P. and Singh, V. 

(2018). Dissection of genetic 

variability, correlation and path 

analysis in wheat (Triticum aestivum 

L.) genotypes for yield and its 

attributes. Int. J. Pure App. Biosci. 6 

(3): 32-37. 

Mary, S. S. and Gopalan, A. (2006). 

Dissection of genetic attributes yield 

traits of fodder cowpea in F3 and F4. 

J. Appl. Sci. Res., 2(10): 805-808. 

Mecha, B.; Alamerew, S.; Assefa, A.; 

Assefa, E. and Dutamo, D. (2017). 

Correlation and path coefficient 



AGRES – An International e. Journal (2019) Vol. 8, Issue 1: 063-071           ISSN : 2277-9663 

______________________________________________________________________________ 

www.arkgroup.co.in Page 68 
 

studies of yield and yield associated 

traits in bread wheat (Triticum 

aestivum L.) genotypes. Adv. Plants 

Agric. Res., 6(5): 226-235. 

Panse, V. G. and Sukhatme, P. V. (1985). 

Statistical methods for agricultural 

workers. 4
nd

 edn, I.C.A.R., New 

Delhi, India, p 381. 

Rahman, M. S.; Hossain, M. S.; Islam, M. 

S.; Shoma, J. F. and Ali, L. (2014). 

Genetic variability, correlation and 

path analysis for some quantitative 

traits in wheat. Eco-friendly Agril. J., 

7(12): 158-162. 

Sabit, Z.; Yadav, B. and Rai, P. K. (2017). 

Genetic variability, correlation and 

path analysis for yield and its 

components in F5 generation of 

bread wheat (Triticum aestivum L.). 

J. Pharmacog.  Phytochem., 6(4): 

680-687. 

Singh, R. K. and Chaudhary, B. D. (1977). 

Variance and Covariance Analysis. 

In: “Biometrical Methods in 

Quantitative Genetic Analysis”. 

Kalyani Pub., New Delhi. pp: 39-68. 

Vichitra Kumar, A.; Jogendra, S.; Lokendra, 

K.: Rajendra, K.; Punit, K. and 

Pooran, C. (2017). Genetic 

variability and heritability studies in 

relation to grain yield and its 

component traits in wheat.  Indian  J. 

Agric. Res., 51(2):128-134. 

Wright, S. (1921). Correlation and 

causation. J. Agric. Res., 20: 557-

585.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AGRES – An International e. Journal (2019) Vol. 8, Issue 1: 063-071           ISSN : 2277-9663 

______________________________________________________________________________ 

www.arkgroup.co.in Page 69 
 

Table 1: Phenotypic range, coefficient of range, phenotypic and genotypic coefficients of variation, heritability and genetic 

                   advance for various characters in bread wheat 
 

Characters Phenotypic 

Range 

Coefficient 

of Range 

(%) 

Mean ± 

S.E. 

Phenotypic 

Coefficients of 

Variation (%) 

Genotypic 

Coefficients 

of Variation 

(%) 

Heritability 

in Broad 

Sense (%) 

Genetic 

Advance 

G. A. 

Expressed as 

Per Cent of 

Mean (%) 

Days to 50 Per Cenet 

Flowering 

53.33-

58.00 
4.19 

55.27 ± 

1.06 
2.77 1.46 27.90 0.88 1.59 

Days to Maturity 85.33-

113.33 
14.09 

101.62 ± 

5.98 
8.18 3.87 22.40 3.84 3.78 

Grain Filling Period 

(days) 

33.00-

43.67 
13.91 

36.60 ± 

1.71 
6.47 2.99 21.50 1.05 2.86 

Plant Height 

(cm) 

49.20-

76.40 
21.65 

63.71 ± 

3.00 
12.12 10.65 77.30 12.29 19.29 

Number of 

Productive Tillers 

Per Plant 

2.08-5.85 47.54 
3.90 ± 

0.34 
28.67 26.61 86.20 1.99 50.88 

Ear Length 

(cm) 
6.30-9.60 20.75 

7.81 ± 

0.69 
13.33 7.66 33.00 0.71 9.08 

Number of Grains 

Per Main Spike 

15.00-

47.13 
51.71 

27.80 ± 

1.16 
27.22 26.74 96.50 15.04 54.10 

Grain Weight Per 

Main Spike (g) 
0.32-1.93 71.55 

0.97± 

0.04 
41.42 41.08 98.40 0.81 83.95 

Grain Yield Per 

plant (g) 
1.23-6.66 68.82 

3.76 ± 

0.15 
36.24 35.88 98.10     2.76 73.19 

Biological Yield Per 

Plant (g) 
5.12-36.39 75.33 

13.62 ± 

0.56 
40.54 40.22 98.40 11.20 82.20 

Harvest Index (%) 10.33-

52.47 
67.10 

0.29 ± 

0.02 
31.85 29.65 86.60 0.17 56.85 

1000 Grain Weight 

(g) 

13.39-

68.29 
67.21 

35.57 ± 

1.47 
32.57 32.18 97.60 23.29 65.47 
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Table 2: Estimates of genotypic (rag) and phenotypic (rp) correlation coefficients among 12 characters in bread wheat 

 
Characters  Days to 

50 Per 

Cent 

Flowerin

g 

Days to 

Maturity 

Grain 

Filling 

Period 

(days) 

Plant 

Height 

(cm) 

Number 

of 

Producti

ve Tillers 

Per Plant 

Ear 

Length 

(cm) 

Number 

of 

Grains 

Per 

Main 

Spike 

Grain 

Weight 

Per Main 

Spike (g) 

Biological 

Yield Per 

Plant (g) 

Harvest 

Index (%) 

1000 

Grain 

Weight (g) 

Grain Yield Per 

Plant (g) 

rg 

rp 

0.2822* 

0.1582 

0.0033 

-0.0068 

-0.2338* 

-0.1259 

0.0528 

0.0438 

0.3477** 

0.3234** 

0.0479 

0.0242 

0.6479** 

0.6286** 

0.6627** 

0.6849** 

0.6068** 

0.5973** 

0.4294** 

0.4071** 

0.2890* 

0.2830* 

Days to 50 Per 

Cent Flowering 

rg 

rp 

 0.5217** 

0.5222** 

0.0778 

0.2141 

0.5201** 

0.3648** 

0.1288 

0.0699 

0.0883 

0.1781 

0.3457** 

0.1889 

0.2082 

0.1258 

0.1545 

0.0768 

0.2778** 

0.1361 

0.0100 

0.0376 

Days to 

Maturity 

rg 

rp 

  0.5904** 

0.4694** 

0.5443** 

0.2583** 

0.1472 

0.0516 

-0.0980 

0.1492 

-0.0465 

-0.0214 

0.0075 

0.0328 

0.0621 

0.0184 

0.0774 

0.0397 

0.0487 

0.0405 

Grain Filling 

Period (days) 

rg 

rp 

   0.4304** 

0.2455** 

-0.0012 

-0.0219 

0.0392 

0.2106 

-0.1322 

-0.0593 

-0.1138 

-0.0463 

-0.1547 

-0.0705 

0.0339 

0.0182 

-0.0430 

-0.0106 

Plant Height 

(cm) 

rg 

rp 

    -0.0242 

-0.0236 

0.5053** 

0.4718** 

0.1897 

0.1696 

0.0786 

0.0710 

0.0439 

0.0390 

-0.0054 

-0.0079 

-0.0541 

-0.0508 

Number of 

Productive 

Tillers Per Plant 

rg 

rp 

     -0.0309 

-0.0390 

-0.0111 

-0.0034 

-0.3816** 

-0.3514** 

0.1452 

0.1402 

0.3380** 

0.2875** 

-0.5084** 

-0.4653** 

Ear Length 

(cm) 

rg 

rp 

      0.2145 

0.1361 

0.0752 

0.0535 

0.1249 

0.0691 

-0.0521 

-0.0578 

-0.0492 

-0.0335 

Number of 

Grains Per 

Main Spike 

rg 

rp 

       0.6293** 

0.6132** 

0.4982** 

0.4867** 

0.1453 

0.1216  

-0.0358 

-0.0328 

Grain Weight 

Per Main Spike 

(g) 

rg 

rp 

        0.4405** 

0.4353** 

0.1790 

0.1567 

0.7387** 

0.7267** 

Biological Yield 

Per Plant (g) 

rg 

rp 

         -0.3627** 

-0.3343** 

0.1307 

0.1279 

Harvest Index 

(%) 

rg 

rp 

          0.1382 

0.1261 

*,** Significant at 5% and 1% levels, respectively 
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Table 3: Genotypic path coefficient analysis showing direct (diagonal and bold) and indirect effects of different characters on 

                 grain yield per plant in bread wheat 

 
Characters Days to 

50 Per 

Cent 

Flowering 

Days to 

Maturity 

Grain 

Filling 

Period 

(days) 

Plant 

Height 

(cm) 

Number of 

Productive 

Tillers Per 

Plant 

Ear 

Length 

(cm) 

Number 

of 

Grains 

Per 

Main 

Spike 

Grain 

Weight 

Per 

Main 

Spike 

(g) 

Biological 

Yield Per 

Plant (g) 

Harvest 

Index 

(%) 

1000 

Grain 

Weight 

(g) 

Genotypic 

Correlation 

With Grain 

Yield Per 

Plant 

Days to 50 Per 

Cenet Flowering 
-0.1289 -0.0710 -0.0105 0.1451 0.0408 -0.0145 0.0196 0.0871 0.0825 0.1318 0.0002 0.2822* 

Days to Maturity -0.0672 -0.1360 -0.0793 0.1519 0.0466 0.0161 -0.0026 0.0031 0.0332 0.0367 0.0008 0.0033 

Grain Filling 

Period (days) 
-0.0100 -0.0803 -0.1344 0.1201 -0.0004 -0.0065 -0.0075 -0.0476 -0.0826 0.0161 -0.0007 -0.2338* 

Plant Height 

(cm) 
-0.0670 -0.0740 -0.0578 0.2790 -0.0077 -0.0832 0.0107 0.0329 0.0235 -0.0026 -0.0009 0.0528 

Number of 

Productive Tillers 

Per Plant 

-0.0166 -0.0200 0.0002 -0.0067 0.3168 0.0051 -0.0006 -0.1597 0.0776 0.1603 -0.0085 0.3477** 

Ear Length 

(cm) 
-0.0114 0.0133 -0.0053 0.1410 -0.0098 -0.1647 0.0121 0.0315 0.0667 -0.0247 -0.0008 0.0479 

Number of Grains 

Per Main Spike 
-0.0446 0.0063 0.0178 0.0529 -0.0035 -0.0353 0.0566 0.2633 0.2661 0.0689 -0.0006 0.6479** 

Grain Weight Per 

Main Spike (g) 
-0.0268 -0.0010 0.0153 0.0219 -0.1209 -0.0124 0.0356 0.4184 0.2352 0.0849 0.0124 0.6627** 

Grain Yield Per 

plant (g) 
-0.0199 -0.0085 0.0208 0.0123 0.0460 -0.0206 0.0282 0.1843 0.5341 -0.1720 0.0022 0.6068** 

Biological Yield 

Per Plant (g) 
-0.0358 -0.0105 -0.0046 -0.0015 0.1071 0.0086 0.0082 0.0749 -0.1937 0.4744 0.0023 0.4294 ** 

Harvest Index (%) -0.0013 -0.0066 0.0058 -0.0151 -0.1611 0.0081 -0.0020 0.3091 0.0698 0.0655 0.0168 0.2890* 

*,** Significant at 5% and 1% levels, respectively 
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