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ABSTRACT 

Present study was initiated for simultaneous improvement of yield and quality components using classical selection index 
with forty long duration rice genotypes considering eleven yield and quality parameters viz., days to 50% flowering, days 
to maturity, productive tillers per plant, plant height, panicle length, grains per panicle, 1000-seed weight, kernel length, 
kernel breadth, L/B ratio and seed yield per plant. All the eleven traits were estimated for expected genetic advance 
using equal economic weights as well as by using inverse of means as economic weights. In both the cases the characters 
viz., grains per panicle, plant height and seed yield per plant recorded higher values of genetic advance while L/B ratio 
and kernel breadth recorded lower values. Simultaneous selection taking all characters into consideration, found that 
BPT 2658, MTU 2127-35-1-1-1 and NLR 3385 recorded higher selection index values in both the cases i.e., when the equal 
economic weights as well as inverse of means were used as economic weights for estimation of selection index scores. 
This indicate that during simultaneous selection using classic selection index, economic weights of different traits can be 
taken as unity or inverse of their respective means as they result in similar out come. 
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INTRODUCTION 
Rice (Oryza sativa L., 2n = 2x= 24) is the principal staple cereal food and source of calories for more than 
half of the world’s population. It is the staple food for 65% of the global population and forms the 
cheapest source of food energy and protein. To meet the food demands of the growing population and to 
achieve food security in the country, the present production levels need to be increased by 2 million 
tonnes every year. In recent decades as living conditions are being steadily improved, human demand for 
high quality rice is continuously on increase, which entailed in incorporation of preferred grain quality 
features as the most important objective next to enhancement in yield. Like grain yield, quality is not 
easily amenable to selection due to its complex nature and depends on its several components. 
The aim of most paddy breeding programmes is simultaneous improvement of several characters, so that 
the economic value is improved. Selection exercised simultaneously on several characters at a time for 
rapid improvement in the economic value is also referred as multiple trait selection [1]. One way of 
simultaneous selection is combining all the component characters together into a ‘score’ or an ‘index’ in 
such a way that when selection is applied to that index, most rapid improvement of economic value is 
expected [2]. Such an index was first proposed by Smith in 1936 based on the ‘discriminant function’ of 
Fisher [3, 10]. 
 
MATERIALS AND METHODS 
The present investigation was carried out with forty long duration rice genotypes laid in Randomized 
Complete Block Design (RCBD) with three replications at Regional Rice Unit, Bapatla, Guntur, Andhra 
Pradesh. For simultaneous selection was carried out for eleven yield and quality characters viz., days to 
50% flowering, days to maturity, productive tillers per plant, plant height, panicle length, grains per 
panicle, 1000-seed weight, kernel length, kernel breadth, L/B ratio and seed yield per plant using 
simultaneous selection model [4]. Observations were recorded on ten randomly selected plants per 
treatment per replication and their means were used for statistical analysis. In the process of formulating 
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selection index or score, appropriate economic weights are to be assigned to different component 
characters. In the present study we have assigned economic weights in two different ways. First, by 
assuming unity of economic weights to all the characters i.e., economic weights of all the characters under 
the study are considered as unity or equal to ‘one’ and the second, by considering the inverse of means of 
respective traits as their economic weights. Both the procedures used for assigning economic weights will 
reduce the wide differences among the means of characters and will give better validity to the estimates 
of genetic advance. 
 
RESULTS  
The economic weights (ai values) for all the characters under study were taken as ‘one’ and weighing 
coefficients (bi values) were calculated, and these weighing coefficients were utilized for estimation of 
genetic advance of the each character. The weighing coefficients along with the corresponding estimates 
of genetic advances for all the characters were presented in the table 1. When equal economic weights are 
assigned to all the traits, the characters, kernel breadth (170.953), L/B ratio (128.191) and 1000 seed 
weight (2.721) recorded higher weighing coefficients (bi values) while kernel length (-47.610), Plant 
height (0.389) and grains per panicle (0.511) recorded lowest bi values. With respect to expected genetic 
advance, it was found that grains per panicle (1529.145) recorded the maximum expected genetic 
advance followed by plant height (189.737) and seed yield per plant (158.241) while least was recorded 
by L/B ratio (-0.972) followed by kernel breadth (2.995) and kernel length (5.597). 
Genetic advances of all the character were also estimated using the weighing coefficients obtained when 
inverse of mean of each character is taken as its economic weight. The weighing coefficients thus obtained 
for each character along with their expected genetic advances were presented in the table 2. The assigned 
economic weights using the inverse of mean values of the respective characters were also indicated in the 
table 2. When inverse of mean values were used as the economic weights, kernel breadth (1.423) 
recorded maximum bi value followed by L/B ratio (0.978) and 1000 seed weight (0.079) while kernel 
length (-0.191), grains per panicle (0.005) and Plant height (0.009) recorded lowest bi values. In case of 
expected genetic advance, grains per panicles (29.838) recorded the maximum value followed by plant 
height (4.520) and seed yield per plant (3.348) while least value was recorded by L/B ratio (-0.34) 
followed by kernel breadth (0.072) and kernel length (0.115).  
The ‘simultaneous selection index values’ considering all the eleven component characters considered in 
present study were calculated for forty different genotypes using the weighing coefficients  (bi values) 
obtained by both methods and are presented in the tables 3. and 4. When equal economic weights were 
used, the genotype BPT 2658 (1077.09), recorded highest index value followed by MTU 2127-35-1-1-1 
(1073.37) and NLR 3385 (1061.75) while least index value was recorded by MTU 2195-201-1-3 (868.38) 
followed by MTU 2195-105-1-5 (871.99) and BPT 5204 (928.55). The genotypes were arranged in the 
descending order of their selection index values and are presented graphically in the figure 1. 
When inverse of means are used as economic weights, the genotype BPT 2658 (14.92) recorded 
maximum selection index value followed NLR 3385 (14.43) and MTU 2127-35-1-1-1 (14.20) while the 
least index value was recorded by MTU 2195-201-1-3 (14.13) followed by MTU 2195-105-1-5 (11.23) 
and BPT 5204 (12.18). The genotypes were arranged in descending order with respect to their selection 
index value and a graphical representation was given in figure 2. 
 
DISCUSSION 
In the current investigation we mainly aimed at selecting the superior rice genotypes for using in 
different breeding programmes using classical selection index model [4]. Earlier, similar technic was 
employed by many researchers and were successful in selecting superior genotypes in different crop 
species: Srilakshmi et. al. [5] and Padmaja et. al. [6] in finger millet, Kumar [7] in sugarcane, Ammu et. al. 
[8] in paddy, Prasanna et .al. [8] in Italian millet and Kumar et. al. [9] in sorghum.  
Apart from mere using this technic we tried to find the best way of assigning economic weights to 
different traits. From the results of our experiments we could find that highest weighing coefficient (bi 
values) was recorded by kernel breadth followed by L/B ratio and 1000 seed weight in both the cases i.e., 
when equal economic weights are used as well as when inverse of means are used as economic weights. 
Not only with regards to higher bi values, there is similarity in the characters which recorded lower bi 
values as well in both the cases.  Further, it was also observed that in case of expected genetic advance 
values of different characters, grains per panicle recorded highest expected genetic advance followed by 
panicle length and seed yield per plant when both kinds of economic weights were used. Even the lowest 
values of genetic advance estimates were also same in both the cases (Tables. 1 & 2). In our earlier studies 
[5] also we could find similar results, where the same traits recorded higher estimates of genetic 
advances when both kinds of economic weights were employed. 
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In the process of applying simultaneous selection for identifying the superior genotypes among forty 
different long duration paddy genotypes (chief objective of present study) also we employed both the 
techniques of assigning the economic weights and it was observed that same genotypes viz., BPT 2658, 
NLR 3385 and MTU 2127-35-1-1-1 topped the list in both the cases (Tables. 3 & 4 and Figures 1 & 2) by 
recording higher selection index values hence, they can be utilized in different breeding programmes as 
per the requirement. From all the above experiments and analysis, we could also confirm our earlier 
findings of Srilakshmi et. al. [5] that both ways of assigning the economic weights i.e., taking equal 
economic weights as well as inverse of means as their respective economic weights resulted in similar 
conclusions apart from identifying superior paddy genotypes.      
 

Table 1. Weighing coefficients and estimates of genetic advance for different characters in rice 
[Oryza sativa L.] when equal economic weights were assigned. 

S.No. Character 
Economic 
weights 

(ai values) 

Weighing 
coefficients 
( bi values) 

Expected 
genetic 

advance 

1. Days to 50% flowering 1 1.485 85.196 

2. Days to maturity 1 0.595 71.217 

3. Productive tillers per plant 1 1.888 49.049 

4. Plant height 1 0.389 189.737 

5. Panicle length 1 2.219 94.491 

6. Grains per panicle 1 0.511 1529.145 

7. 1000-seed weight 1 2.721 99.436 

8. Kernel legth (mm) 1 -47.610 5.597 

9. Kernel breadth (mm) 1 170.953 2.995 

10. L/B ratio 1 128.191 -0.972 

11. Seed yield per plant 1 2.178 158.241 

 
Table 2. Weighing coefficients and estimates of genetic advance for different characters in rice  

[Oryzasativa L.] when inverse of means were assigned as economic weights. 

S. No. Character 
Economic 
weights 
(ai values) 

Weighing 
coefficients 
( bi values) 

Expected 
genetic 
advance 

1. Days to 50% flowering 0.009 0.017 1.501 

2. Days to maturity 0.007 0.005 1.278 

3. Productive tillers per plant 0.113 0.073 1.114 

4. Plant height 0.009 0.009 4.520 

5. Panicle length 0.042 0.059 2.205 

6. Grains per panicle 0.005 0.005 29.838 

7. 1000-seed weight 0.054 0.079 2.351 

8. Kernel legth (mm) 0.176 -0.191 0.115 

9. Kernel breadth (mm) 0.491 1.423 0.072 

10. L/B ratio 0.356 0.978 -0.034 

11. Seed yield per plant 0.056 0.028 3.348 
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Table 3. Selection index values of 40 rice genotypes when equal economic weights are assigned.  

S. No. Genotype Selection index 
value 

1 RGL 7014 1008.65  

2 BPT 2675 964.09  

3 BPT 5204 928.55  

4 MTU 2035-12-2-4-3 965.30  

5 MTU 2195-201-1-3 868.38  

6 BPT 2660 1008.39  

7 NLR 3379 1020.52  

8 MTU 2071-13-1-1 1014.69  

9 MTU 335-19-1-1-1 1000.87  

10 JMP 43 934.33  

11 MTU 2111-13-1-2 1028.72  

12 NLR 3385 1061.75  

13 BPT 2595 981.38  

14 MTU 2127-35-1-1-1 1073.37  

15 NLR 3380 1011.61  

16 MTU 2127-48-1-1-1 937.35  

17 BPT 2658 1077.09  

18 BPT 2743 981.08  

19 NLR 5785-12-2-1 951.17  

20 JMP 24 946.75  

21 MTU 20601-1-1-1-1 983.11  

22 NLR 3390 1004.34  

23 BPT 2661 1027.33  

24 MTU 7029 1004.88  

25 MTU 2195-105-1-5 871.99  

26 MTU 2022-8-3-3 1006.33  

27 BPT 2650 939.14  

28 MTU 2244-47-15-6-77 959.20  

29 BPT 2757 1018.22  

30 MTU PS 257-1-1-1 936.47  

31 BPT 2587 951.09  

32 MTU 2035-18-1-2-7 987.35  

33 BPT 2644 990.12  

34 BPT 2774 995.95  

35 BPT 2571 1000.49  

36 BPT 2758 1030.55  

37 BPT 2593 978.00  

38 BPT 2763 1024.15  

39 BPT 2741 1033.31  

40 BPT 2772 1011.79  
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Table 4. Selection index values of 40 rice genotypes when inverse of means are assigned as 
economic weights. 

S. No. Genotype Selection index 
value 

1 RGL 7014 13.53 

2 BPT 2675 12.52 

3 BPT 5204 12.18 

4 MTU 2035-12-2-4-3 12.79 

5 MTU 2195-201-1-3 11.13 

6 BPT 2660 13.43 

7 NLR 3379 13.75 

8 MTU 2071-13-1-1 13.74 

9 MTU 335-19-1-1-1 13.34 

10 JMP 43 12.17 

11 MTU 2111-13-1-2 13.67 

12 NLR 3385 14.43 

13 BPT 2595 12.89 

14 MTU 2127-35-1-1-1 14.20 

15 NLR 3380 13.48 

16 MTU 2127-48-1-1-1 12.51 

17 BPT 2658 14.92 

18 BPT 2743 13.03 

19 NLR 5785-12-2-1 12.40 

20 JMP 24 12.28 

21 MTU 20601-1-1-1-1 13.30 

22 NLR 3390 13.24 

23 BPT 2661 13.85 

24 MTU 7029 12.79 

25 MTU 2195-105-1-5 11.23 

26 MTU 2022-8-3-3 13.17 

27 BPT 2650 12.33 

28 MTU 2244-47-15-6-77 12.54 

29 BPT 2757 13.58 

30 MTU PS 257-1-1-1 12.35 

31 BPT 2587 12.58 

32 MTU 2035-18-1-2-7 12.75 

33 BPT 2644 13.16 

34 BPT 2774 13.20 

35 BPT 2571 13.23 

36 BPT 2758 13.80 

37 BPT 2593 12.81 

38 BPT 2763 13.92 

39 BPT 2741 13.20 

40 BPT 2772 13.41 
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Figure 1. Selection index values of 40 rice genotypes when equal economic weights are 
assigned. 

 

Figure 2. Selection index values of 40 rice genotypes when inverse of means are assigned as economic 
weights. 
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