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ABSTRACT 

Boro season is the most productive among Aus, Aman and Boro 
seasons. For confirming food security, we need to emphasize more on 
Boro season to feed more people. That’s why forty entries of Boro rice 
germplasm were allowed to evaluate for their genetic variations in yield 
and yield contributing traits, their associations and also direct and 
indirect effects on yield. Observing means, range and all genetic 
parameters, selection could be done on the basis of number of effective 
tillers, harvest index, filled grains per panicle, unfilled grains per panicle, 
days to maturity and grain yield. Traits association analysis revealed that 
days to flowering, days to maturity and filled grain per panicle could 
significantly improve rice germplasm. Path analysis estimated that direct 
selection based on days to flowering, days to maturity and filled grain per 
panicle would be efficient for improvement of rice germplasm. G5 had 
the highest yield along with filled grain per plant, harvest index and 1000 
grain weight and it could be used as potential variety for improving yield. 
The germplasm G7, G19, G9 and G33 could be used in further breeding 
program for the improvement of rice germplasm. 

Keywords: Germplasm, Variability, Trait association, Path coefficient 

analysis 

INTRODUCTION 

Rice (Oryza sativa L.) is one of the most important and top prioritized crop for many 

nations in the world, which is under the family Poaceae. Bangladesh is one of the 

highest rice growing country in the world as well as the staple food of this country, 

this state needs profuse advancement in quality breeding lines to meet up the 

upcoming population hunger. The cultivable lands are decreasing day by day due to 

industrialization (Mahmud, 2003). Bangladeshi rice cultivation heavily depends on 
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Aman season due to rainfed condition but the yield performance is significantly 

lower than the Boro season (Williams et al., 2006). It has been estimated that the 

world will have to produce 60% more rice by 2030 than what it produced in 1995 

(Babu et al., 2012). To meet up the hunger we need to emphasize on Boro rice 

production so that the sustainable food security will be achieved by Bangladesh. 

Though Boro rice is long duration but it is balanced by the yield. But it is crucial to 

find out the marvelous breeding lines having short duration without compromising 

with yield for Boro season. Though yield is a polygenic trait so it is governed by the 

many genes and having a complex association with many yield contributing 

characters. Those characters are profusely influenced by the environmental factors 

(Doehlert et al., 2001). 

A complete, efficient and meaningful breeding program will led to find out more 

genetic variation, selection of genotypes and advancement of selected genotypes for 

the varietal development (Ye et al., 2013, Peyman; 2012 and Chakravorty et al., 

2013). Heritability estimation helps to find out the flow of traits from parents to 

offspring. Heritability alone can’t be used in selection criteria also requires genetic 

advance for efficacy. 

This study was undertaken to find out the variability among the traits of selected 

Boro germplasm, association between the traits and yield to find out the selection 

guidelines, path coefficient among the traits with yield for the effective selection and 

to find out the promising genotypes for the further advancement of the rice breeding. 

MATERIALS AND METHODS 

Materials 

All forty entries of Boro rice germplasm (Table 1) were collected from the genebank 

of Bangladesh Rice Research Institute (BRRI). The germplasm were sown in the 

seedbed in 30 November 2016 and raised 40 days seedling in the Genetic Resources 

and Seed Division farm of BRRI. The soil was slightly acidic (pH 6.5), silt clay and 

low in organic matter (0.86%), having sharp differences in summer and winter 

temperatures. Hence the seedlings were transplanted in the main experimental field 

with one seedling per hill in 9 January 2017. The row to row and plant to plant 

distance was maintained 20cm × 20cm. There were 30 hills for each germplasm in 

each replication. Entries were repeated for three times. The experiment was laid out 

in a Randomized Complete Block Design (RCBD). The recommended agronomic 

practices were maintained for the proper crop growth.  
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Table 1. Selected Boro germplasm from BRRI genebank 

Sl. N Germplasm 

Names 

Sl. N Germplasm 

Names 

Sl. N Germplasm 

Names 

Sl. N Germplasm 

Names 

G1. Banajira G11. Jagli G21. Boro 398 G31. Chinese var#1 

G2. Ghuniboro G12. Boro G22. Boro 465 G32. Firooz 

G3. Aushaboro G13. Tupa G23. Boro 522 G33. Moghalsail 

G4. Kaikka boro G14. Sadaboro G24. Boro259 G34. Fenaful 

G5. Khamarang G15. Sailboro G25. Dhaliboro7/2 G35. Bichi barui 

G6. Deshi boro G16. Birion G26. Dhaliboro87/1 G36. Toifaboro 

G7. Jamir G17. Boro 66/1 G27. Dhali boro94 G37. Biroin 

G8. Isamoti G18. Boro69/2 G28. Dhaliboro104/1 G38. Chengri 

G9. Sadaboro G19. Boro135/1 G29. Dhaliboro G39. Unknown 

G10. Bogra G20. Boro 391 G30. Omniboro G40. Sonaliboro2 

Data collection 

Data were collected from the randomly selected ten plants in each replication for 

plant height (cm), flag leaf length (cm), flag leaf width (cm), days to flowering, days 

to maturity, panicle length (cm), effective tiller number, harvest index, filled grains 

per panicle, unfilled grain per panicle, grain length (mm), grain breadth/width (mm), 

1000 grain weight (g) and yield (kg ha
-1

). 

Statistical analysis 

Mean, range and standard deviation (SD) for each character were estimated. The 

mean sum of square was estimated for the calculation of genotypic and phenotypic 

variances (Johnson et al., 1955). Genotypic and phenotypic coefficients of variation 

were estimated by the formula suggested by Burton (1952). Heritability in broad 

sense was estimated which was further defined by Lush (1949) by the suggested 

formula (Johnson et al., 1955). The expected genetic advance for different characters 

was calculated using the suggested formula (Johnson et al., 1955 and Lush, 1949). 

Genetic advance in percentage of mean was calculated by the given formula 

(Comstock et al., 1952).  Phenotypic and genotypic correlations were worked out by 

using the suggested formulae (Falconer, 1964). Analysis of path coefficient 

suggested (Wright, 1921) and modified by (Dewey and Lu, 1959)
 
was used to 

calculate the direct and indirect contribution of various traits to yield. 

RESULTS AND DISCUSSION 

The mean analysis given in table 2 shows that twenty seven (27) genotypes for plant 

height, twenty four (24) genotypes for flag leaf length, twenty five (25) genotypes for 
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flag leaf width, sixteen (16) genotypes for days to flowering, nineteen (19) genotypes 

for days to maturity, nineteen (19) genotypes for panicle length, thirteen (13) 

genotypes for effective tiller number, twenty two (22) genotypes for harvest index, 

seventeen (17) genotypes for filled grain per panicle, ten (10) genotypes for unfilled 

grain per panicle, nineteen (19) genotypes for grain length, twenty one (21) 

genotypes for grain breadth, twenty two (22) genotypes for 1000 grain weight and 

twenty (20) genotypes for yield/hill performed over their grand mean. The highest 

plant height was found in G13 followed by G24, G34 and G35. The highest flag leaf 

length was found in G21 followed by G11, G20 and G30. The highest flag leaf width 

was found in G11 followed by G12, G13 and G29. The highest days to flowering was 

found in G29 followed by G5, G30 and G7. The highest days to maturity was found 

in G5 followed by G24, G25 and G34. The highest panicle length was found in G34 

followed by G24, G32 and G33. The highest effective tiller number was found in G6 

followed by G9, G1 and G33. The highest harvest index was found in G3 followed 

by G35, G19 and G10. The highest filled grain per panicle was found in G34 

followed by G5, G24, G33 and G11. The highest unfilled grain per panicle was found 

in G26 followed by G32 and G34. The highest grain length was found in G32 

followed by G39, G9 and G31. The highest grain breadth was found in G8 followed 

by G22, G7, G20 and G23. The highest 1000 grain weight was found in G32 

followed by G8, G31 and G5. The highest yield was found in G5 followed by G7, 

G19, G9 and G33. 

Table 2. Mean performance of selected 40 Boro rice germplasm 

Variety Plant 

Height(cm) 

Flag Leaf 

Length(cm) 

Flag Leaf 

Width(cm) 

Days to 

Flowering 

Days to 

Maturity 

Panicle 

Length(cm) 

Effective 

Tillers 

G1 102.07 26.77 0.90 119.00 147.33 19.37 14.00 

G2 92.53 28.77 1.06 112.00 141.33 18.27 9.33 

G3 89.77 28.50 0.96 111.00 141.67 17.70 11.00 

G4 85.60 29.60 1.01 112.00 142.33 17.17 11.00 

G5 54.40 32.97 1.03 130.00 163.00 14.70 10.33 

G6 104.03 22.60 0.81 121.00 148.67 17.67 26.00 

G7 106.90 32.10 1.03 124.33 143.33 21.23 9.67 

G8 107.77 30.37 1.04 118.33 147.00 20.53 12.00 

G9 89.00 26.63 0.88 117.33 145.67 19.17 19.00 

G10 99.40 32.97 1.05 116.67 145.67 18.87 12.33 

G11 113.47 38.43 1.22 115.00 144.33 20.63 9.33 

G12 105.23 37.60 1.14 115.33 147.33 21.43 8.00 

G13 124.27 34.27 1.14 120.67 149.33 23.43 12.33 

G14 106.20 35.73 1.12 114.33 144.00 21.80 9.00 

G15 115.20 36.00 1.12 116.00 145.00 20.93 11.33 



YIELD CONTRIBUTING TRAITS OF BORO RICE 107 

Variety Plant 

Height(cm) 

Flag Leaf 

Length(cm) 

Flag Leaf 

Width(cm) 

Days to 

Flowering 

Days to 

Maturity 

Panicle 

Length(cm) 

Effective 

Tillers 

G16 105.87 35.90 1.06 114.67 144.00 20.87 11.33 

G17 114.50 36.63 1.05 115.67 144.00 20.50 10.33 

G18 111.17 36.73 1.07 116.00 145.33 20.17 10.67 

G19 105.30 34.97 1.10 117.67 146.00 19.50 10.67 

G20 109.17 38.30 1.13 113.33 142.00 20.47 11.33 

G21 117.73 38.60 1.12 117.33 146.00 21.87 10.00 

G22 105.50 35.07 1.12 113.67 143.00 20.90 10.00 

G23 115.13 36.13 1.13 118.00 147.00 22.27 8.33 

G24 122.13 32.67 1.13 123.00 153.33 24.63 11.00 

G25 118.47 28.43 1.07 121.33 151.67 23.17 13.00 

G26 112.67 37.77 1.09 116.67 148.33 20.10 12.67 

G27 108.90 33.80 1.03 119.33 148.33 20.10 11.00 

G28 111.53 34.00 1.10 117.33 146.00 21.00 11.00 

G29 115.70 37.50 1.14 131.33 148.67 22.03 10.67 

G30 104.93 38.13 1.12 128.00 146.00 19.50 10.00 

G31 45.47 18.67 1.08 110.67 139.33 16.40 8.00 

G32 100.83 28.73 1.08 121.00 149.33 24.27 8.33 

G33 105.10 29.93 1.02 119.67 147.00 23.40 14.00 

G34 123.33 34.37 1.07 122.67 150.33 27.40 9.00 

G35 120.30 29.70 1.06 118.33 146.33 23.00 7.67 

G36 112.37 34.30 1.16 121.00 148.67 22.73 10.33 

G37 107.87 34.07 1.11 114.33 142.33 20.10 9.33 

G38 76.82 34.30 1.04 115.67 144.00 20.57 9.67 

G39 107.20 32.20 0.99 113.33 142.00 20.60 11.67 

G40 98.53 27.43 0.93 119.00 147.67 19.80 11.00 

Grand Mean 104.31 32.79 1.06 118.05 146.32 20.71 11.14 

Coefficient 

of variation 

13.01 8.46 4.62 4.63 1.55 7.99 6.23 

Standard 

deviation 

16.26 4.52 0.08 4.73 4.03 2.34 3.15 

Standard 

error 

7.84 1.60 0.03 3.15 1.31 0.95 0.40 

Critical 

difference 

(0.05) 

31.94 6.53 0.11 12.86 5.33 3.89 1.63 
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Table 2. Mean performance of selected 40 Boro rice germplasm (Continue) 

Variety Harvest 

Index(%) 

Filled 

Grain/Panicle 

Unfilled 

Grain/Panicle 

Grain 

Length(mm) 

Grain 

Bredth(mm) 

1000 grain 

weight(g) 

Yield 

(kg ha-

1) 

G1 26.26 56.33 1.00 7.86 3.10 20.59 2770.00 

G2 36.27 53.33 2.67 7.76 3.04 18.75 1315.00 

G3 49.93 46.67 2.33 7.77 2.81 18.38 1917.50 

G4 29.87 59.00 2.33 7.76 3.19 19.56 2617.50 

G5 37.61 107.33 9.00 8.14 2.95 20.85 3595.00 

G6 28.16 43.67 2.33 7.40 3.03 16.81 2882.50 

G7 33.69 56.33 6.33 7.92 3.24 19.99 3140.00 

G8 28.37 58.33 3.33 8.06 3.27 21.30 1910.00 

G9 36.16 65.67 2.33 8.25 3.13 20.83 2945.00 

G10 43.68 49.00 3.33 7.55 3.06 18.90 2770.00 

G11 35.86 81.00 4.00 7.75 3.17 20.41 2915.00 

G12 36.12 64.00 3.33 7.76 2.99 19.10 2110.00 

G13 27.37 75.33 3.00 7.82 2.83 16.36 2622.50 

G14 27.97 80.33 5.67 7.83 3.03 19.39 2127.50 

G15 43.21 70.67 1.33 7.66 3.03 19.87 2082.50 

G16 32.48 55.67 2.67 7.69 3.02 19.02 2607.50 

G17 35.47 64.00 4.33 7.96 3.22 19.85 2260.00 

G18 40.52 76.33 3.33 7.90 3.23 18.56 2165.00 

G19 46.19 61.00 4.33 7.61 3.21 21.34 3087.50 

G20 37.05 69.00 3.33 7.93 3.23 19.05 1892.50 

G21 38.32 70.33 4.33 7.68 3.09 16.87 2492.50 

G22 40.45 61.33 3.67 7.71 3.26 20.04 2102.50 

G23 33.47 47.67 2.67 7.94 3.23 20.42 2117.50 

G24 25.44 82.67 4.67 7.94 3.11 17.43 2282.50 

G25 28.76 67.00 3.00 7.70 2.90 17.73 2715.00 

G26 26.85 36.67 30.67 7.73 3.22 19.90 1470.00 

G27 32.81 66.00 5.67 8.18 2.99 20.36 1612.50 

G28 36.43 60.33 9.00 7.84 3.13 20.33 1775.00 

G29 34.53 75.00 4.33 7.75 3.04 18.40 2857.50 

G30 40.88 69.00 4.00 7.56 3.13 18.40 1850.00 

G31 36.97 51.33 4.67 8.25 2.91 20.86 1702.50 

G32 32.34 59.67 15.67 9.74 2.76 21.40 1932.50 

G33 39.28 81.00 4.33 7.24 2.77 16.67 2917.50 
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Variety Harvest 

Index(%) 

Filled 

Grain/Panicle 

Unfilled 

Grain/Panicle 

Grain 

Length(mm) 

Grain 

Bredth(mm) 

1000 grain 

weight(g) 

Yield 

(kg ha-

1) 

G34 33.70 123.67 13.67 5.75 2.99 11.54 2342.50 

G35 48.07 74.33 8.33 7.54 3.14 19.98 2687.50 

G36 29.99 67.33 4.33 7.89 3.24 19.06 1947.50 

G37 42.92 64.00 4.33 8.10 3.04 19.29 2877.50 

G38 40.83 61.67 3.33 6.76 3.04 16.46 2725.00 

G39 41.44 57.33 5.33 8.30 3.11 20.32 2755.00 

G40 37.39 61.33 2.33 7.69 3.13 20.09 2732.50 

Grand 

Mean 

35.83 65.77 5.22 7.79 3.07 19.11 2390.00 

Coefficient 

of 
variation 

7.89 2.97 13.00 4.67 5.40 6.46 7.95 

Standard 

deviation 

6.14 15.81 5.07 0.53 0.14 1.85 516.56 

Standard 

error 

1.63 1.23 0.39 0.21 0.09 0.71 109.71 

Critical 

difference 
(0.05) 

6.66 4.59 1.59 0.85 0.39 2.91 447.27 

In the table of variance and heritability (Table 3), high differences in genotypic and 

phenotypic variances were present for all the studied traits except for flag leaf width, 

effective tiller number, filled grain per panicle, yield and unfilled grain per panicle. It 

depicts that these traits are less influenced by environment. The highest genotypic 

and phenotypic coefficient of variation was found for unfilled grains per panicle 

(Islam et al., 2016). High heritability was observed for all traits except for plant 

height, flag leaf length, flag leaf width, days to flowering, days to maturity, panicle 

length, grain length, grain breadth and 1000 grain weight (g). High heritability along 

with genetic advance (GA) and genetic advance in percent of mean (GAMP) was 

observed for effective tiller number, harvest index, filled grains per panicle, unfilled 

grains per panicle and grain yield. It means that these traits are controlled by multiple 

genes with high additive gene action and this result agreed with (Chuchert et al., 

2016). 
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Table 3. Variability analysis of selected 40 Boro rice germplasm 

 Range Vg Vp GCV PCV hb
2 GA GAM (%) 

PH (cm) 45.47-124.27 203.07 387.27 13.66 18.87 52.44 16.30 15.63 

FLL(cm) 18.67-38.6 17.92 25.61 12.91 15.43 69.96 5.59 17.06 

FLW(cm) 0.81-1.22 0.01 0.01 7.21 8.57 70.79 0.10 9.58 

DF 110.67-131.33 12.50 42.36 2.99 5.51 29.51 3.03 2.57 

DM 139.33-163 14.54 19.68 2.61 3.03 73.89 5.18 3.54 

PL (cm) 16.40-27.40 4.60 7.34 10.36 13.08 62.72 2.68 12.96 

ET 8.00-26.00 9.74 10.22 28.02 28.70 95.29 4.81 43.21 

HI (%) 25.44-49.93 35.06 43.06 16.53 18.31 81.42 8.44 23.56 

FG/P 43.67-123.67 248.79 252.60 23.98 24.17 98.49 24.73 37.61 

UFG/P 1.00-30.67 25.61 26.07 96.95 97.81 98.24 7.93 151.82 

GL (mm) 5.75-9.74 0.24 0.37 6.28 7.83 64.35 0.62 7.96 

GB (mm) 2.76-3.27 0.01 0.04 3.21 6.29 26.11 0.08 2.60 

1000 gwt. (g) 11.54-21.40 2.94 4.46 8.97 11.06 65.87 2.20 11.51 

Yield (kg/ha) 1315-3595 255008.67 291119.67 21.12 22.57 87.60 746.75 31.23 

PH=Plant height (cm), FLL=Flag leaf length (cm), FLW= Flag leaf width (cm), DF= Days to flowering, 

DM= Days to maturity, PL= Panicle length (cm), ET= Effective tiller, HI= Harvest index, FG/P= No. of 

filled grain per plant, UFG/P= No. of unfilled grain per plant, GL= Grain length (mm), GB= Grain 

breadth (mm), 1000 gwt.= 1000 grain weight (g), Vg= Genotypic variance, Vp= Phenotypic variance, 

GCV= Genotypic coefficient of  variation, PCV= Phenotypic coefficient of  variation, h2
b= heritability, 

GA= Genetic advance, GAMP= Genetic advance in percent of mean 

The genotypic and phenotypic associations among selected traits are presented in 

Table 4. Genetic association value was always higher for all traits than their 

phenotypic ones. The positive and significant association was found for days to 

flowering, days to maturity and filled grain per panicle with yield/hill only in 

genotypic level and the result was agreed with Naseer et al. (2015), Vanisree et al. 

(2013) and Gour et al. (2017). Flag leaf width had negative and significant 

association with yield/hill. So, this trait should be discarded. Grain length and grain 

breadth have positive association with 1000 grain weight agreed with Ketan and 

Sarkar (2014). 
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Table 4. Genotypic correlation coefficient (rg) and phenotypic correlation coefficient 

(rp) of selected 40 Boro rice germplasm 

  FLL 

(cm) 

FLW 

(cm) 

DF DM PL 

(cm) 

ET HI (%) FG/P UFG/P GL 

(mm) 

GB 

(mm) 

1000 

gwt.(g) 

Yield 

(kg/ha) 

PH 

(cm)  

rg 0.579** 0.375** 0.259 0.090 0.864** 0.013 -0.215 0.142 0.098 -0.299* 0.357* -0.387* -0.109 

 rp 0.441** 0.242 0.090 -0.008 0.601** 0.022 -0.148 0.101 0.070 -0.049 0.148 -0.194 -0.074 

FLL 

(cm) 

rg  0.740** 0.175 0.091 0.322* -0.430** 0.100 0.290* 0.176 -0.178 0.545** -0.148 -0.096 

 rp  0.602** 0.095 0.018 0.317* -0.350* 0.088 0.243 0.132 -0.172 0.206 -0.082 -0.064 

FLW 

(cm) 

rg   0.071 0.018 0.428** -0.758** 0.044 0.290* 0.160 0.023 0.193 -0.011 -0.325* 

 rp   -0.026 -0.084 0.340* -0.610** 0.011 0.234 0.126 0.026 0.087 -0.016 -0.231 

DF rg    0.941** 0.405** 0.150 -0.317* 0.603** 0.199 -0.108 -0.216 -0.293 0.507** 

 rp    0.612** 0.103 0.082 -0.184 0.317* 0.114 -0.026 -0.030 -0.109 0.235 

DM rg     0.208 0.147 -0.345* 0.541** 0.279 -0.003 -0.332* -0.148 0.353* 

 rp     0.090 0.132 -0.324* 0.465** 0.244 -0.021 -0.122 -0.136 0.266 

PL 

(cm) 

rg      -0.252 -0.263 0.436** 0.229 -0.255 -0.102 -0.592** -0.103 

 rp      -0.211 -0.183 0.344* 0.172 -0.185 -0.106 -0.350* -0.055 

ET rg       -0.286* -0.242 -0.135 -0.089 -0.045 -0.131 0.275 

 rp       -0.238 -0.235 -0.131 -0.046 -0.048 -0.115 0.264 

HI (%) rg        -0.009 -0.197 -0.122 -0.072 0.099 0.138 

 rp        -0.002 -0.185 -0.115 -0.015 0.079 0.115 

FG/P rg         0.030 -0.398* -0.244 -0.506** 0.302* 

 rp         0.026 -0.322* -0.129 -0.399* 0.276 

UFG/P rg          0.047 -0.011 -0.007 -0.265 

 rp          0.052 -0.009 -0.021 -0.241 

GL 

(mm) 

rg           -0.064 0.875** -0.166 

 rp           -0.093 0.573** -0.129 

GB 

(mm) 

rg            0.495** -0.098 

 rp            0.178 -0.031 

1000 

gwt. 

(g) 

rg             -0.056 

 rp             -0.066 

PH=Plant height (cm), FLL=Flag leaf length (cm), FLW= Flag leaf width (cm), DF= Days to flowering, 

DM= Days to maturity, PL= Panicle length (cm), ET= Effective tiller, HI= Harvest index, FG/P= No. of 

filled grain per plant, UFG/P= No. of unfilled grain per plant, GL= Grain length (mm), GB= Grain 

breadth (mm), 1000 gwt.= 1000 grain weight (g) 

The path analysis revealed that the direct and indirect effect of different traits on 

yield at genotypic level. It was found that days to flowering, days to maturity and 

filled grain per panicle have positive direct effect on yield and made the total 
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correlation positive and significant (Table 5) and agreed with Surek and Beser 

(2003). Effective tiller number and harvest index have high positive direct effect on 

yield/hill and made the total correlation positive which agreed with Ashok et al. 

(2016), Bornare et al. (2014), Moosavi et al. (2015) and Sandhya et al. (2014). So, 

direct selection based on these traits would be effective for the yield improvement of 

these boro germplasm. Flag leaf length, panicle length and 1000 grain weight have 

positive direct effect on yield but made the total correlation negative insignificant and 

agreed with Sandhya et al. (2014). So, selection based on these traits would not be 

effective for the breeders. Flag leaf width has high negative direct effect on yield/hill 

followed by unfilled grain per panicle, grain length, plant height and grain breadth 

which is agreed with Bhadru et al. (2012) and Devi et al. (2017). So, these traits 

should be discarded in direct selection method for yield improvement. The residual 

effect was found 0.565, it means that 43.5% variability was estimated by 14 yield 

contributing traits of this study and 56.5% variability would be controlled by other 

yield contributing traits which were not in this study. 

Table 5. Partitioning of genotypic correlation into direct (bold phase) and indirect 

components of selected 40 Boro rice germplasm 

 PH FLL(c

m) 

FLW(c

m) 

DF DM PL(cm

) 

ET HI (%) FG/P UFG/P GL(m

m) 

GB(mm

) 

1000 

gwt.(g) 

Y/hill 

(g) 

PH -0.255 0.101 -0.089 0.038 0.008 0.205 0.005 -0.037 0.031 -0.022 0.039 -0.019 -0.114 -0.109 

FLL 

(cm) 

-0.138 0.196 -0.175 0.031 0.006 0.089 -0.121 0.019 0.066 -0.042 0.038 -0.019 -0.046 -0.096 

FLW 

(cm) 

-0.089 0.134 -0.256 0.005 -0.013 0.108 -0.232 0.006 0.065 -0.038 -0.005 -0.005 -0.005 -0.325* 

DF -0.042 0.025 -0.005 0.235 0.079 0.066 0.034 -0.048 0.203 -0.039 0.014 0.058 -0.073 0.507** 

DM -0.012 0.012 0.009 0.178 0.106 0.044 0.043 -0.067 0.124 -0.069 0.022 0.018 -0.055 0.353* 

PL(cm

) 

-0.189 0.063 -0.108 0.056 0.017 0.277 -0.078 -0.045 0.096 -0.059 0.049 0.004 -0.186 -0.103 

ET -0.004 -0.078 0.179 0.026 0.015 -0.065 0.304 -0.053 -0.058 0.035 0.016 0.006 -0.048 0.275 

HI (%) 0.047 0.019 -0.008 -0.057 -0.036 -0.064 -0.082 0.198 -0.001 0.051 0.026 0.010 0.035 0.138 

FG/P -0.032 0.053 -0.069 0.105 0.054 0.110 -0.073 -0.001 0.243 -0.008 0.080 0.017 -0.177 0.302* 

UFG/P -0.022 0.031 -0.038 0.036 0.028 0.057 -0.042 -0.038 0.007 -0.262 -0.011 0.011 -0.022 -0.265 

GL(m

m) 

0.047 -0.034 -0.006 -0.015 -0.006 -0.062 -0.022 -0.024 -0.089 -0.023 -0.219 0.003 0.284 -0.166 

GB(m

m) 

-0.063 0.069 -0.044 -0.023 -0.023 -0.028 -0.013 -0.028 -0.046 0.012 0.017 -0.047 0.119 -0.098 

1000 

gwt.(g) 

0.076 -0.024 0.016 -0.045 -0.015 -0.135 -0.038 0.018 -0.122 0.012 -0.169 -0.012 0.382 -0.056 

Residual Effect= 0.565 

PH=Plant height (cm), FLL=Flag leaf length (cm), FLW= Flag leaf width (cm), DF= Days to flowering, 

DM= Days to maturity, PL= Panicle length (cm), ET= Effective tiller, HI= Harvest index, FG/P= No. of 

filled grain per plant, UFG/P= No. of unfilled grain per plant, GL= Grain length (mm), GB= Grain 

breadth (mm), 1000 gwt.= 1000 grain weight (g) 
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The summary of this finding is G5, G7, G19, G9 and G33 are the elite germplasm 

among these selected forty germplasm due to their overall performance in case of 

days to maturity, harvest index, effective tiller number and filled grain number. 

CONCLUSION 

Considering mean, range and other variability analysis this study expressed wide 

range of variability among 40 genotypes of selected Boro germplasm. The finding of 

this studyshows that G5 (Kamarang), G7 (Jamir), G19 (Boro135/1), G9 (Sadaboro) 

and G33 (Moghalsail) are the elite germplasm among these selected forty entries of 

Boro germplasm due to their overall better performance than average including days 

to maturity, harvest index, effective tiller number and filled grains per panicle. So, 

these entries in studied germplasm can be used in future breeding programs to create 

high yielding advance breeding lines with short maturity duration, profuse effective 

tillers along with more fertile filled grains per panicle and good harvest index so that 

the national rice yield could be increased and provide a safeguard to the national food 

security. However considering the findings of heritability, association and path 

analysis days to flowering, days to maturity and filled grain per panicle would be the 

selection criteria for further yield improvement 
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