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Introduction 
Rice (Oryza sativa L. and 2n=2x=24) is a member of grass family graminae and 
the most important staple food crop for more than half of the world’s population, 
accounting 23 % of the global calorie intake and 16 % of per capita protein [1,2]. 
At world level, India is second largest rice growing nation next to China [3]. At 
present, in India, rice is cultivated 43.13 million hectares of area with a production 
of 104.80 million tons and productivity of 2.33 t/ha [4]. 
Rice is cultivated in several diverse ecosystems namely, upland, rainfed lowland, 
flood prone and irrigated conditions. The variations and deviations in climatic 
factors brought water unavailability to rice cultivation which led to reduction in the 
production and productivity. To keep up the rice production during the water 
shortage regime, alternate cultivation methods of rice is essential and necessary. 
One of such alternative option is cultivation of rice under aerobic condition [5,6].  
In crop plants, grain yield is a complex character with polygenic inheritance and 
largely influenced by environment. Yield is the ultimate criterion which a plant 
breeder rely on while evolving new variety with high yield potential. However, while 
carrying out selection for a highly variable character like grain yield, straight 
selection may not always be efficient. Mainly, grain yield depends on a number of 
yield contributing component characters. For planning yield improvement program, 
knowledge of relationship between yield and contributing characters is important. 
Study of correlation coefficient between the characters has an importance in 
selection practice because it helps in construction of selection indices and also 
permits the prediction of correlated response [7]. Hence, yield along with yield 
contributing characters should be considered in determining the selection criteria 
for grain yield improvement. Selection indices improved the efficiency in 
comparison to straight selection for grain yield in rice [8], soybean [9] and linseed

Selection index, Correlation, Relative efficiency, Grain yield, Aerobic rice 
[10]. The present investigation was carried out with the objective to study 
relationship between yield and yield component characters, and to construct 
various selection indices for improvement of grain yield and assess their efficiency 
in rice.  
 
Materials and Method 
Experiment site and plant material used 
Present investigation was conducted at Department of Genetics and Plant 
Breeding, University of Agricultural Sciences, Bengaluru-560 065, Karnataka, 
India (12o 58' North latitude, 77o 35' East longitude and 930 m above mean sea 
level) during 2013. Plant material used in the study includes forty-six F3 families of 
rice derived from the cross RB6 × QRT25. The parental line RB6 (sensitive to 
moisture stress), a recombinant inbred line derived from RpBio × BL122 and 
QRT25 (tolerant to moisture stress), a near isogenic line derived from IR64 × 
Azucena were used to develop F3 families.  
 
Experimental layout 
The plant materials were planted at a spacing of 20 cm between rows and 20 cm 
between plants in a randomized complete block design with two replications. The 
plant material was evaluated for grain yield and yield component characters under 
aerobic (i.e., non-flooded irrigated) condition. Observations were recorded on 10 
randomly selected plants per family in both the replications on 13 yield and yield 
component characters viz., days to flowering, days to maturity, productive tillers 
per plant, single panicle weight (g), panicle length (cm), panicle exsertion (cm), 
filled spikelet per panicle, spikelet fertility (%), 100 grain weight (g), straw yield per 
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Abstract- Present investigation including 46 F3 families of rice were evaluated under aerobic condition during 2013, with an objective of tracing the relationship between 
yield component characters followed by construction of selection indices. Among yield component characters viz., productive tillers per plant (X1), single panicle weight 
(X2), spikelet fertility (X3), biomass (X4) and harvest index (X5) exhibited highly significant positive correlation coefficients with high direct effects on grain yield per plant 
(X6) indicating selection based on these characters could be very effective for yield and the same were considered to construct selection indices. Sixty three selection 
indices involving grain yield per plant and five yield component characters were constructed using discriminant function anal ysis and selection efficiency of the function 
was improved by increasing number of characters in the index. Among single character index, spikelet fertility exhibited higher genetic gain (49.41) and relative 
efficiency (1138.48%) over straight selection for grain yield. Whereas selection indices with six, five and four character combinations recorded highest genetic advance 
(79.56, 73.99 and 71.63 resp.) as well as relative efficiency (1833.09%, 1704.91% and 1650.65% resp.). F 3 families viz., 23-5-108, 23-5-315 and 23-5-277 were found 
superior based on index score estimates. Practically, index with minimum characters could be advantageously exploited and advocated for selecting high yielders in 
rice. 
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plant (g), biomass per plant (g) harvest index (%) and grain yield per plant (g) by 
following IRRI standard evaluation system [11]. The recommended package of 
practice (UAS, Bangalore, India) was followed to raise a good crop of rice under 
aerobic condition. 
 
Statistical analysis 
The statistical analysis of data on each character was carried out using mean 
values of 10 randomly selected plants from each family in each replication. The 
correlation coefficients between all pairs of characters were determined using the 
method suggested by [12], and then were compared with ‘r’ values given by [13] at 
(n-2) degrees of freedom at the probability levels of 0.05 and 0.01 to test their 
significance. The path coefficient analysis was carried out as suggested by [14] 
and illustrated by [15], which unveil the direct and indirect effects of different 
component characters on grain yield per plant. 
For constructing selection indices, the characters exhibiting significant and high 
positive correlation coefficients along with sizable direct effects on grain yield were 
considered. In the present study, selection indices were constructed using the 
method developed by [16] based on the discriminant function analysis of [17] 
involving six yield and yield component characters viz., productive tillers per plant 
(X1), single panicle weight (X2), spikelet fertility (X3), biomass (X4), harvest index 
(X5) and grain yield per plant (X6). For computing selection indices, grain yield per 
plant was considered as the dependent variable with selection efficiency of 100 
per cent. Analysis was done manually using Windows based MS-Excel 
spreadsheet.  
Technique of discriminant function [17], which was adopted to know the true 
genotypic worth of yield and component traits. To have formulae for development 
of selection indices which when applied to select plants can bring about effective 
progress in yield as compared to direct selection for yield. In crop improvement, 
[16] has illustrated the use of discriminant function analysis.  
The phenotypic and genotypic variances and co-variances used to compute the 
correlations which provide the basis for constructing a selection index. 
The selection index of the form b1x1 + b2x2 +………… + bnxn is constructed with x1, 
x2 ……….xn, representing the phenotypic values of traits; and b1, b2 ……….bn, the 
corresponding relative weights. The “b” values required in the selection index were 
obtained by solving the general formulae for the below mentioned set of 
simultaneous equations. 
b1p11+ b2p12 + ……….. + bnp1n = g1y 
b1p12+ b2p22 + ……….. + bnp2n = g2y 
. . . . 
b1p1n+ b2p2n + ……….. + bnpnn = gny 
Where, p11 is the estimate of phenotypic variance of x1; p12 is the estimate of the 
phenotypic covariance of x1 and x2, and g1y is an estimate of the genotypic 
covariance of x1 and y. 
A number of different selection indices are constructed using 2, 3 …….. n 
combination of characters and the genetic advance and relative efficiency of each 
of them is calculated as given below.  
The expected genetic advance based on the composition of characters that were 
included for formulation of the various selection indices was calculated as per the 
formula of [18]. 

GA (D) = z/p √ (b1g1y+b2g2y + ……..bngny) 
Where, 
GA is genetic advance, z/p is the selection differential in standard units whose 
value was taken as 2.06 at 5 per cent selection intensity. 
b1, b2, b3 …. bn- discriminant coefficients attached to characters 1,2,3….n 
g1y, g2y, g3y, ..… gny are the genotypic covariance between the character under 
indirect selection (1,2,3 …….. n) and those under direct selection (y).  
The relative efficiency of each selection index formulated was evaluated by 
comparing with grain yield per plant alone which is considered as 100 per cent 
efficient. 
The formula for relative efficiency given by [19] is as follows: 
 

Relative efficiency 
(RE%) 

GA of particular selection index 

× 100 GA by straight selection based on grain yield 
alone 

A total of 63 selection indices was constructed using six characters and the 
relative efficiency of each index calculated. The best selection index having high 
genetic gain with maximum relative efficiency was isolated and index scores were 
estimated. Based on index scores top performing F3 families were selected. 
 
Results and Discussion 
Correlation coefficients among yield and yield component characters 
Correlation coefficients (Genotypic-rg and phenotypic-rp) between different yield 
and yield component traits are presented in [Table-1]. Grain yield per plant had 
significant positive association with productive tillers per plant, single panicle 
weight, panicle length, filled spikelet per panicle, spikelet fertility, 100 grain weight, 
biomass and harvest index at both levels (rg and rp). However, grain yield per plant 
exhibited significant negative association with days to flowering and days to 
maturity at both levels (rg and rp). Estimates of genotypic correlation coefficients 
were higher than the corresponding phenotypic correlation coefficients in majority 
of trait pairs indicating suppression of environment effect on the characters. Girish 
et al. (2006) have reported a significant and positive association of grain yield with 
number of productive tillers per plant, single panicle weight, biomass and harvest 
index both at phenotypic and genotypic levels under aerobic condition. Similar 
association between grain yield with yield attributing characters have been 
reported in several studies viz., productive tillers per plant [20-22], harvest index 
[23], productive tillers per plant and harvest index [24], spikelet fertility [25,26].  
 
Path coefficients of yield component characters on grain yield 
 Path coefficient analysis [Table-1] revealed that the positive direct effect on grain 
yield per plant was exhibited by days to flowering (0.07), productive tillers per 
plant (0.60), single panicle weight (0.25), spikelet fertility (0.35), biomass (0.22) 
and harvest index (0.64). Similar findings reported by [25], productive tillers per 
plant and spikelet fertility had high positive direct effect on grain yield in rice. 
While, [5] has reported the harvest index and biomass per plant to have high 
positive direct effect on grain yield under aerobic condition. Among the yield 
components, five characters viz., productive tillers per plant, single panicle weight, 
spikelet fertility, biomass and harvest index showed highly significant positive 
correlation coefficients with grain yield per plant and high direct effects on grain 
yield per plant indicating selection based on these characters could be very 
effective for the improvement of grain yield in rice. These five characters in 
confirmation with their associations on grain yield per plant were considered 
further to construct selection indices for the improvement of grain yield per plant in 
the study.  
 

Table-1 Phenotypic and genotypic correlation (r) coefficients of the yield 
component characters along with their direct effects on grain yield 

Characters 
‘rg’ with Grain 
yield per plant 

‘rp’ with Grain 
yield per plant 

Directs effects 
on Grain yield 

per plant 

Days to flowering -0.683** -0.41** 0.07 

Days to maturity -0.705** -0.42** -0.21 

Productive tillers per 
plant 

0.945** 0.74** 0.6 

Single panicle 
weight 

0.38** 0.28** 0.25 

Panicle length 0.35* 0.35* -0.36 

Panicle exsertion 0.31* 0.26 -0.31 

Filled spikelets per 
panicle 

0.714** 0.41** -0.55 

Spikelet fertility 0.613** 0.35* 0.35 

100 grain weight 0.805** 0.46** -0.18 

Straw yield 0.086 0.28 -0.89 

Biomass per plant 0.573** 0.66** 0.22 

Harvest index 0.809** 0.67** 0.64 

Residual effect 0.0502 

Where, ‘rg’ - Genotypic correlation coefficient, ‘rp’- Phenotypic correlation coefficient 
* and ** = Significant at 5 % and 1 % respectively. 

 
Selection indices for identification of high grain yielders 
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Selection indices for improvement of grain yield per plant were constructed using 
yield and yield component characters, and examined to identify their relative 
efficiency in the selection of superior genotypes. The results on selection indices, 
discriminant functions, expected genetic advance (genetic gain) and relative 
efficiency are presented in [Table-2]. A total of 63 selection indices based on 6 
characters constructed in all possible combinations. Spikelet fertility showed a 

genetic advance of 49.41, which was higher than those calculated for other 
characters including grain yield per plant indicated that spikelet fertility proved to 
be better selection index based on single character. The highest genetic advance 
of 60.17 was obtained when selection was simultaneously based on discriminant 
function of two-character combination viz., Spikelet fertility (X3) + Biomass (X4). 

 
Table-2 Selection index, Discriminant function, Expected genetic advance in grain yield per plant and relative efficiency from the us e of different selection indices of rice 

Sl. 
No. 

Selection Index Discriminant Function 
Expected Genetic 

Advance 
Relative Efficiency 

(RE %) 
RE per 

Character 

1 X6 - Grain yield per plant 0.277 X6 4.340 100 100 

2 X1 - productive tillers plant per plant 0.237 X1 1.870 43.09 43.09 

3 X2 - Single panicle weight 0.389 X2 0.431 9.93 9.93 

4 X3 - Spikelet fertility 0.987 X3 49.410 1138.48 1138.48 

5 X4 – Biomass per plant 0.227 X4 9.880 227.65 227.65 

6 X5 - Harvest index 0.513 X5 8.502 195.90 195.90 

7 X1+X2 0.172 X1 + 2.156 X2 3.141 72.37 36.19 

8 X1+X3 0.307 X1 + 1.017 X3 51.568 1188.20 594.10 

9 X1+X4 -0.577 X1 + 0.295 X4 10.776 248.29 124.15 

10 X1+X5 0.428 X1 + 0.590 X5 11.685 269.24 134.62 

11 X1+X6 0.285 X1 + 0.291 X6 6.430 148.16 74.08 

12 X2+X3 0.535 X2 + 0.990 X3 49.740 1146.08 573.04 

13 X2+X4 11.236 X2 +0.084 X4 14.706 338.85 169.42 

14 X2+X5 -0.449 X2 + 0.536 X5 8.692 200.28 100.14 

15 X2+X6 3.891 X2 + 0.120 X6 5.726 131.94 65.97 

16 X3+X4 1.153 X3 + 0.186 X4 60.168 1386.36 693.18 

17 X3+X5 1.045 X3 + 0.468 X5 55.379 1276.01 638.01 

18 X3+X6 1.072 X3 + 0.186 X6 54.754 1261.61 630.81 

19 X4+X5 0.236 X4 + 0.545 X5 13.423 309.29 154.64 

20 X4+X6 0.220 X4 + 0.217 X6 12.129 279.47 139.74 

21 X5+X6 0.766 X5 + 0.084 X6 13.608 313.55 156.77 

22 X1+X2+X3 0.267 X1 + 1.753 X2 +1.014 X3 51.929 1196.52 398.84 

23 X1+X2+X4 -0.687 X1 + 14.438 X2 + 0.120 X4 17.464 402.40 134.13 

24 X1+X2+X5 0.743 X1 + 1.126 X2 + 1.003 X5 37.692 868.48 289.49 

25 X1+X2+X6 0.596 X1 + 6.751 X2 - 0.114 X6 8.724 201.01 67.00 

26 X1+X3+X4 -0.658 X1 + 1.209 X3 + 0.248 X4 62.350 1436.64 478.88 

27 X1+X3+X5 0.497 X1 +1.063 X3 + 0.513 X5 57.887 1333.80 444.60 

28 X1+X3+X6 0.557 X1 + 1.106 X3 + 0.062 X6 56.997 1313.29 437.76 

29 X1+X4+X5 -0.797 X1 + 0.333 X4 + 0.892 X5 16.116 371.34 123.78 

30 X1+X4+X6 -0.792 X1 +0.200 X4 + 0.675 X6 13.655 314.63 104.88 

31 X1+X5+X6 1.059 X1 + 0.973 X5 - 0.338 X6 17.282 398.20 132.73 

32 X2+X3+X4 10.012 X2 + 1.120 X3 + 0.068 X4 61.221 1410.62 470.21 

33 X2+X3+X5 -0.881 X2 + 1.054 X3 + 0.493 X5 55.712 1283.69 427.90 

34 X2+X3+X6 3.753 X2 + 1.071 X3 +0.037 X6 55.175 1271.31 423.77 

35 X2+X4+X5 12.865 X2 + 0.066 X4 + 0.190 X5 17.328 399.26 133.09 

36 X2+X4+X6 19.322 X2 + 0.144 X4 - 0.509 X6 20.300 467.74 155.91 

37 X2+X5+X6 3.105 X2 +0.769 X5 - 0.038 X6 14.056 323.87 107.96 

38 X3+X4+X5 1.232 X3 + 0.170 X4 + 0.306 X5 65.633 1512.28 504.09 

39 X3+X4+X6 1.260 X3 +0.223 X4 - 0.081 X6 65.497 1509.15 503.05 

40 X3+X5+X6 1.127 X3 + 0.708 X5 - 0.024 X6 61.131 1408.55 469.52 

41 X4+X5+X6 0.811 X4 + 2.206 X5 - 2.077 X6 20.635 475.46 158.49 

42 X1+X2+X3+X4 -0.705 X1 + 12.755 X2 + 1.166 X3 + 0.101 X4 15.616 359.82 89.95 

43 X1+X2+X3+X5 0.547 X1 - 0.411 X2 + 1.069 X3 + 0.518 X5 58.231 1341.73 335.43 

44 X1+X2+X3+X6 0.875 X1 + 6.926 X2 + 1.099 X3 - 0.347 X6 57.610 1327.42 331.85 

45 X1+X2+X4+X5 -0.006 X1 + 14.747 X2 + 0.048 X4 + 0.307 X5 19.977 460.30 115.07 

46 X1+X2+X4+X6 0.325 X1 + 22.145 X2 + 0.078 X4 - 0.518 X6 22.372 515.48 128.87 

47 X1+X2+X5+X6 1.408 X1 + 7.457 X2 + 1.004 X5 - 0.812 X6 18.509 426.47 106.62 

48 X1+X3+X4+X5 -0.383 X1 + 1.255 X3 + 0.215 X4 + 0.538 X5 67.906 1564.65 391.16 

49 X1+X3+X4+X6 -0.500 X1 + 1.292 X3 + 0.194 X4 + 0.248 X6 67.591 1557.40 389.35 

50 X1+X3+X5+X6 1.319 X1 + 1.152 X3 + 0.911 X5 - 0.570 X6 63.977 1474.12 368.53 

51 X1+X4+X5+X6 -0.459 X1 + 0.883 X4 + 2.512 X5 - 2.129 X6 23.127 532.88 133.22 

52 X2+X3+X4+X5 12.518 X2 + 1.230 X3 + 0.005 X4 - 0.035 X5 66.766 1538.39 384.60 

53 X2+X3+X4+X6 18.294 X2 + 1.235 X3 + 0.151 X4 - 0.743 X6 67.553 1556.52 389.13 

54 X2+X3+X5+X6 2.638 X2 + 1.127 X3 + 0.709 X5 - 0.124 X6 61.497 1416.98 354.25 

55 X2+X4+X5+X6 16.338 X2 + 0.616 X4 + 1.815 X5 - 2.173 X6 24.835 572.24 143.06 

56 X3+X4+X5+X6 1.273 X3 + 0.635 X4 + 1.666 X5 - 1.677 X6 71.638 1650.65 412.66 

57 X1+X2+X3+X4+X5 0.439 X1 + 15.283 X2 + 1.260 X3 - 0.082 X4 -0.073 X5 69.258 1595.81 319.16 

58 X1+X2+X3+X4+X6 0.579 X1 + 21.447 X2 + 1.263 X3 + 0.076 X4 - 0.875 X6 69.993 1612.74 322.55 

59 X1+X2+X3+X5+X6 1.663 X1 +7.321 X2 + 1.144 X3 + 0.947 X5 - 1.030 X6 64.580 1488.02 297.60 

60 X1+X2+X4+X5+X6 0.627 X1 + 19.577 X2 + 0.574 X4 + 1.921 X5 - 2.434 X6 27.827 641.18 128.24 

61 X1+X3+X4+X5+X6 -0.062 X1 + 1.298 X3 + 0.658 X4 + 1.870 X5 - 1.748 X6 73.993 1704.91 340.98 

62 X2+X3+X4+X5+X6 15.872 X2 + 1.268 X3 + 0.448 X4 + 1.299 X5 - 1.782 X6 73.140 1685.25 337.05 

63 X1+X2+X3+X4+X5+X6 1.043 X1 + 19.935 X2 + 1.297 X3 + 0.344 X4 + 1.271 X5 - 2.061 X6 79.556 1833.09 305.51 
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When three characters considered, selection index with spikelet fertility (X3) + 
biomass (X4) + harvest index (X5) were taken together, the genetic advance 
increased to 65.63. Selection index with combination of four characters viz., 
spikelet fertility (X3) + biomass (X4) + harvest index (X5) + grain yield per plant (X6) 
resulted in increased genetic gain of 71.63. Among five character combinations, 
productive tillers per plant (X1) + spikelet fertility (X3) + biomass (X4) + harvest 
index (X5) + grain yield per plant (X6) showed increase in genetic gain of 73.99. 
The discriminant function that includes all the six characters (X1+X2+ 
X3+X4+X5+X6) including grain yield per plant gave the highest genetic gain of 
79.56, over other selection indices with two, three, four and five character 
combinations. Thus, study revealed that the selection index which includes more 
than one character gave high genetic gain indicating the usage of construction of 
selection indices for operating simultaneous improvement of grain yield and 
several characters and is in agreement with the works of [8] in rice, [9] in soybean 
and [10] in linseed. 
It is very interesting to note that selection efficiency improved with an increase in 
number of characters in combination with grain yield. Average selection efficiency 
of 285.84% was noticed when selection function employed with one character at a 
time. Similarly, average selection efficiency of 571.31% for selection index with 
two characters, 894.91% for three characters, 1086.34% for four characters, 
1454.65% for five characters, and 1833.09% for six characters were noticed. 
Selection efficiency of the index with six characters was comparably higher than 
former two, three, four and five-character selection indices [Table-3]. The isolation 
of superior genotypes based on selection index increases with an increase in the 
number of characters under selection activity [27]. 

 
Table-3 Average selection efficiency of different combination of characters over 

straight selection for grain yield in rice 

No. of characters in the index Selection efficiency (%) 

One 285.84 

Two 571.31 

Three 894.91 

Four 1086.34 

Five 1454.65 

Six 1833.09 

 
Selection indices with four (X3+X4+X5+X6, 1650.65%), five (X1+X3+X4+X5+X6, 
1704.91%) and six (X1+X2+X3+X4+X5+X6,1833.09%) character combinations 
showed highest relative efficiency whereas index with two (1261.61%) and three 
(1509.15%) character combinations did not show highest relative efficiency when 
grain yield as component of the indices. Selection indices with grain yield and 
without grain yield along with their relative efficiencies are listed in [Table-4]. 
These findings clearly indicating consistent increase in the relative efficiency of the 
succeeding selection index with simultaneous addition of each character. The 
maximum relative efficiency over straight selection was realized whenever spikelet 
fertility (X3), biomass per plant (X4) and harvest index (X5) along with grain yield 
per plant (X6) were included in the selection indices. These are in agreement with 
the earlier findings of [28,29]. Among 63 selection indices [Table-2], the index with 
six (productive tillers per plant + single panicle weight + spikelet fertility + biomass 
per plant + harvest index + grain yield per plant) character combination with 
highest genetic advance (79.56) and relative efficiency (1833.09%), followed by 
index with five (productive tillers per plant + spikelet fertility + biomass per plant + 
harvest index + grain yield per plant) character combination with genetic advance 
(73.99) and relative efficiency (1704.91%), and index with four (spikelet fertility + 
biomass per plant + harvest index + grain yield per plant) character combination 
with genetic advance (71.638) and relative efficiency (1650.65%) were noticed. 
The identified three best selection indices were used to select the top performing 
F3 families based on their index scores. The ranks assigned to F3 families of cross 
RB6/QRT25 based on index scores of the best selection indices are presented in 
[Table-5]. When index with six characters employed on F3 families, 23-5-108, 23-

5-277, 23-5-315 possessed the top three index scores of 203.35 (1), 197.25 (2), 
195.88 (3) resp. While, F3 families 23-5-108 (182.35), 23-5-315 (180.14), 23-5-62 
(179.31) and 23-5-108 (174.19), 23-5-2 (172.35), 23-5-315 (172.04) were found 
with top three index score estimates when selection index employed with five and 
four characters respectively. Based on mean index scores [Table-5] derived from 
averaging index scores of three best selection indices, it can be concluded that 
23-5-108, 23-5-315 and 23-5-277 were the top performing families for grain yield 
under aerobic condition. However, in practicality, the plant breeder is always 
interested to have maximum genetic gain with incorporation of minimum 
characters in selection function [29].  
 
Table-4 Character combinations with highest selection efficiency for grain yield in 

rice 

Sl. 
No. 

Character combination 
Selection 

efficiency (%) 

1 Spikelet fertility (X3) + Biomass per plant (X4) 1386.36 

2 Spikelet fertility (X3) + Grain yield per plant (X6) 1261.61 

3 
Spikelet fertility (X3) + Biomass per plant (X4) + Harvest 
index (X5) 

1512.28 

4 
Spikelet fertility (X3) + Biomass per plant (X4) + Grain yield 
per plant (X6) 

1509.15 

5 
Productive tillers per plant (X1) + Spikelet fertility (X3) + 
Biomass per plant (X4) + Harvest index (X5) 

1564.65 

6 
Spikelet fertility (X3) + Biomass per plant (X4) + Harvest 
index (X5) + Grain yield per plant (X6) 

1650.65 

7 
Productive tillers per plant (X1) + Single panicle weight (X2) 
+ Spikelet fertility (X3) + Biomass per plant (X4) + Harvest 
index (X5) 

1595.81 

8 
Productive tillers per plant (X1) + Spikelet fertility (X3) + 
Biomass per plant (X4) + Harvest index (X5) + Grain yield 
per plant (X6) 

1704.91 

9 
Productive tillers per plant (X1) + Single panicle weight (X2) 
+ Spikelet fertility (X3) + Biomass per plant (X4) + Harvest 
index (X5) + Grain yield per plant (X6) 

1833.09 

 
Conclusion 
Keeping eyes on judicious breeding exercise, among many selection indices 
constructed in the current study, the index with four (spikelet fertility + biomass per 
plant + harvest index + grain yield per plant) character combination could be 
advantageously exploited and given top priority while operating selection for high 
grain yield in rice crop improvement programs under aerobic condition. In view of 
the best selection indices and index scores determined in the study, the F3 
families viz., 23-5-108, 23-5-315 and 23-5-277 could be further advanced and 
evaluated in multi-location trials to release as new high yielding aerobic rice 
variety. Overall, the results of the present study revealed that the discriminant 
function approach of making selection in crop plants appeared to be the most 
useful than the direct selection for grain yield per plant alone and hence, priority 
and due weightage should be given to the most important selection indices while 
making selection for grain yield improvement in rice.  
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Table-5 Index score estimates of the best selection indices on F3 families for grain yield in rice 
Sl. 
No. 

F3 Families 
Index score Mean index score 

{(A+B+C)/3} X1+X2+X3+X4+X5+X6 (A) X1+X3+X4+X5+X6 (B) X3+X4+X5+X6 (C) 

1 23-5-55 162.98 (26) 144.72 (22) 136.47 (25) 148.05 (25) 

2 23-5-85 169.41 (17) 151.31 (19) 146.01 (16) 155.57 (17) 

3 23-5-103 164.9 (23) 140.17 (26) 133.82 (26) 146.29 (26) 

4 23-5-224 161.2 (27) 138.99 (27) 131.66 (29) 143.95 (27) 

5 23-5-235 175.93 (10) 162.08 (9) 154.85 (9) 164.28 (10) 

6 23-5-236 174.16 (11) 153.98 (14) 146.9 (13) 158.34 (13) 

7 23-5-250 154.78 (30) 130.35 (33) 123.32 (33) 136.15 (33) 

8 23-5-260 151.94 (32) 138.8 (28) 132.53 (27) 141.09 (29) 

9 23-5-265 152.29 (31) 134.38 (30) 127.29 (32) 137.98 (31) 

10 23-5-274 172.85 (14) 153.03 (16) 146.78 (14) 157.55 (14) 

11 23-5-284 163.26 (25) 152.57 (17) 145.54 (17) 153.79 (20) 

12 23-5-297 168.21 (18) 154.86 (13) 146.51 (15) 156.52 (15) 

13 23-5-298 96.9 (40) 82.47 (38) 76.04 (39) 85.13 (39) 

14 23-5-300 164.9 (24) 144.44 (23) 137.97 (22) 149.1 (24) 

15 23-5-303 76.31 (45) 70.01 (44) 66.85 (44) 71.05 (44) 

16 23-5-313 157.59 (29) 134.06 (31) 128.18 (30) 139.94 (30) 

17 23-5-319 187.69 (6) 172.21 (6) 163.72 (6) 174.54 (6) 

18 23-5-321 186.21 (8) 169.13 (8) 161.63 (8) 172.32 (8) 

19 23-5-33 180.18 (9) 162.01 (10) 154.52 (10) 165.57 (9) 

20 23-5-28 144.9 (34) 122.77 (35) 116.57 (35) 128.08 (35) 

21 23-5-287 167.65 (20) 151.16 (20) 145 (18) 154.6 (18) 

22 23-5-131 89.56 (41) 62.61 (46) 59.26 (45) 70.47 (45) 

23 23-5-280 97.65 (39) 76.25 (40) 71.78 (40) 81.89 (40) 

24 23-5-166 81.33 (44) 73.71 (42) 68.93 (41) 74.65 (43) 

25 23-5-115 151.85 (33) 133.73 (32) 128.07 (31) 137.88 (32) 

26 23-5-302 88 (42) 74.27 (41) 68.7 (42) 76.99 (41) 

27 23-5-296 168.09 (19) 157.45 (12) 150.73 (12) 158.75 (12) 

28 23-5-145 99.53 (38) 82.42 (39) 78.12 (38) 86.69 (38) 

29 23-5-26 165.23 (22) 153.13 (15) 144.95 (19) 154.43 (19) 

30 23-5-168 134.33 (36) 116.17 (36) 110.9 (36) 120.46 (36) 

31 23-5-108 203.35 (1) 182.35 (1) 174.19 (1) 186.63 (1) 

32 23-5-62 188.47 (5) 179.31 (3) 171.18 (5) 179.65 (5) 

33 23-5-294 186.97 (7) 170.67 (7) 162.26 (7) 173.3 (7) 

34 23-5-2 192.22 (4) 177.83 (5) 172.35 (2) 180.8 (4) 

35 23-5-311 159.16 (28) 138.02 (29) 131.83 (28) 143 (28) 

36 23-5-271 173.38 (13) 142.47 (25) 136.9 (24) 150.91 (23) 

37 23-5-315 195.88 (3) 180.14 (2) 172.04 (3) 182.68 (2) 

38 23-5-237 171.99 (16) 151.49 (18) 144.86 (20) 156.11 (16) 

39 23-5-335 172.77 (15) 144.94 (21) 138.2 (21) 151.97 (21) 

40 23-5-243 141.55 (35) 127.85 (34) 122.37 (34) 130.59 (34) 

41 23-5-234 73.22 (46) 62.62 (45) 59.02 (46) 64.95 (46) 

42 23-5-6 173.62 (12) 144.25 (24) 137.8 (23) 151.89 (22) 

43 23-5-277 197.25 (2) 178.96 (4) 171.32 (4) 182.51 (3) 

44 23-5-320 87.22 (43) 71.87 (43) 67.47 (43) 75.52 (42) 

45 23-5-92 113.4 (37) 89.37 (37) 83.9 (37) 95.55 (37) 

46 23-5-67 165.54 (21) 159.11 (11) 152.59 (11) 159.08 (11) 

Where, values in the parenthesis are ranks assigned to the families based on index scores  
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