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STABILITY ANALYSIS FOR YIELD AND ITS ATTRIBUTING CHARACTERS IN LINSEED
(LINUM USITATISSIMUM L.)
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ABSTRACT: Thirty diverse genotypes used to study their stable performance over three environmental conditions
viz., rain fed, irrigated and late sown conditions, respectively for seed yield and its attributing characters. Significant
genotype X environment interaction was observed for all the characters under study. Linear component of G x E
interaction was also significant for almost all the characters except days to 50% flowering, number of primary
branches per plant and harvest index. None of the genotypes showed stable performance for all the characters. The
genotypes R-2510, R-2511, R-2516 were showed stable performance for three characters, R-2526, R-2527, J-23
stable for two characters and rest of the genotypes showed stable performance for one character over a range of
environments under study.
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INTRODUCTION

Linseed is one of the oldest rabi oilseed crop. In Chhattisgarh linseed is mainly cultivated for its seed and oil. The low
yield of linseed is characterized mainly due to lack of high yielding genotypes and further lack of response to better
conditions and the instability in yield of linseed due to varying environments are also great concern. Stability in
performance is most desirable character of a genotype to be released as a variety for wider adoption. So information
on stability of linseed genotypes prior to their recommendation for cultivation is very necessary. Keeping this point in
view the present investigation was carried out on 30 diverse linseed genotypes for stability analysis.

MATERIAL AND METHODS

The present investigation was conducted during rabi season of 2002-03 at Agricultural Research Farm, Department of
Plant Breeding and Genetics, College of Agriculture, IGAU, Raipur (CG). The experimental material comprised 30
diverse linseed genotypes (Table 1) which were grown under three environmental conditions Vviz., rain fed, irrigated
and late sown conditions, respectively. The experiment was raised in a randomized complete block design with three
replications at each environment with 4 m x 1 m plot size. Recommended cultural practices were followed. The
observations were recorded on days to 50% flowering, days to maturity, plant height, number of primary branches per
plant, number of secondary branches per plant, number of capsules per plant, number of seeds per capsule, plant
weight, 1000 seed weight, harvest index and seed yield per plant. The analysis of variance was done based on the
formula suggested by Panse and Sukhatme [4]. For stability analysis the data were analysed based on the formula
suggested by Eberhart and Russell [1].

RESULTS AND DISCUSSION

Based on the results, the genotypes mean sum of squares and environment mean sum of squares (Table 2) were highly
significant for almost all the characters under study. It revealed that there was considerable variation present amongst
genotypes as well as environments. Genotype x Environment interaction was also showing significant for all the
characters, indicating the genotypes interact strongly with the environments for all the eleven characters. The
significant G x E interaction also indicated that the genotypes were suitable for applying stability parameters. E + (G x
E) was significant for all the characters except number of primary branches per plant, number of secondary branches
per plant, number of seeds per capsule and harvest index. It revealed that the varied response of genotypes to
changing environments. Mean sum of squares for environment (linear) showed significant for all the characters except
days to 50% flowering, number of primary branches for plant and harvest index, revealed that the real differences in
the genotypes for regression over environmental means.
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Significant differences for G x E (linear) were observed for all the characters except days to 50% flowering, number
of primary branches per plant and harvest index revealed that the presence of responsiveness of genotypes for the
characters. The mean sum of squares table revealed that the linear component of G x E was higher than the non-linear
component of G x E, indicating that the performance of genotypes for seed yield could be produced across the
environments. The similar results have been presented by Rai et al. [6], Verma and Mahto [7], Kavani et al. [2], Patil
et al. [5], Singh et al. [8] and Kumari et al. [3]. According to Eberhart and Russell [1] model, b; is considered as a
measure of responsiveness and §°d; as a measure of stability. Based on these parameters a variety is said to be stable
when it possesses high mean value, b; equals to unity and the § *d; equals to zero for a normal range of environment.
Based on these considerations the thirty genotypes have been classified into five categories excluding the significant
b; and mean square deviation values for all genotypes under study. For all characters environmental index showed
positive for irrigated conditions revealing the favourable effect of the environment and negative for rain fed and late
sown conditions. None of the genotypes (Table 3) showed stable performance for all the characters under study. The
genotypes R-2510 and R-2511 stable for plant weight, 1000 seed weight and seed yield per plant, R-2516 stable for
number of seeds per capsule, 1000 seed weight and seed yield per plant, R-2526 and J-23 stable for number of seeds
per capsule and plant weight, R-2527 stable for 1000 seed weight and seed yield per plant, R-2502, R-2509, R-2513
stable for seed yield per plant, R-2505, R-2512, R-2522, R-2524 stable for 1000-seed weight, R-2503 stable for
number of primary branches per plant, R-2508 stable for days to maturity and R-2530 showed stable performance for
plant height over the three environmental conditions under study.

Table 1: Analysis of variance for stability analysis

Daysto Plant I\Tﬂ' of No. of No. of No. of Plant . .
, o Daysto . primay | secondary L 1000 seed| Harvest | Seed yield
Source df. 0% . heght capsules seeds | weight | . N N X
- maturity . branches | branches . . - welght (g) mdex (%) (g)
flowering {cm) . ; /plant | /capsule (g)
/plant fplant
Genoctypes 29 | T255%E | 5310 | £1.00%* | D.gEwF 10.53%* 130, 83%* | Q66%* [ 332%F | 250%F | 4R 05%* | () 44%*
Environments 2 171 4351% |618.25%* | 0.093 0.73 Q2E 0T | 0.95%F | 3R.62%% | S42%* 001 2.76%*
G=zE S8 | 1747%% | 528w 10.45% 0.28 3.06% 43.38% 0.é3 1.66 4.83% 2591 0.18
E+{GzE) 60 | 16.95%* | J52%k | 2647 017 1.20 4B.63%* 023 177 | 027w 17.31 0,174+
E (linear) 1 334 7.52% 123659%* 019 1 4634+ 1852.03%% | 1.90%* | 77.24%*| 10.63%** 0oz 5.52%*
G = E (linear) 29 1673 10.02% | 10.90** 021 2.30%* I54THEE | Q25% [ 096%F | 0 16%* 435 0.15%*
Pooled 30 | 1761%*F | 2.44%* 119 0.14* 012 1.24 nos 004 0.04%% | 3041%* 0.01
deviah ons
Pooled error 174 1.24 1.31 EAS 018 2.58 3142 042 1.09 003 16.85 0.09
*: Significant at 5% level; **: Significant at 1% level.
Table 2: Stability analysis for seed yield and yield components of 30 genotypes in linseed
§.No Gemtypes Seed yield perplant (g) Days to 50% flowering Days to maturity Plant height {cmn) Noof pribranches/plant
Mean by §'d; | Mean Iy sy Mean by §dy | Mean by §%d; | Mean | by Sy
1 R-2501 1.33 -0.97** -0.03 45.18 0.51 3.11 10273 [ -143* 519 46.01 1.13 -1.93 | 4.08 3.07 0.28
2 R-2502 1.79 0.91 -0.03 52.24 0.58 231 104.49 1.32 -0.38 46.09 0.54* -2.41 53.90 -6.12 0.34
3 R-2503 146 0.32%* -0.03 56.80 3.18 0.33 103.27 2.94 0.94 44.42 1.34 -2.55 |1 4.04 1.28 -0.06
4 R.-2505 2.04 052 -0.03 46,89 -0.83 -0.40 0858 | -2.48%* 0.50 44.02 0.99 -0.89 | 4.64 -1.82 0.06
5 R-2506 176 0.539 -0.03 53.93 -0.97 0.08 100.67 | -2.74** 877 50.49 0.95 -3.55 | 340 4.15 -0.08
f R-2508 228 0.60 -0.02 4538 -0.37 -041 11247 1.08 -0.30 40.58 | -0.04** -254 | 381 -5.58 -0.01
7 R.-2508 1.77 1.08 -0.02 45.51 0.56 042 104.00 -0.36 1.67 41.20 0.95 6.83 3.09 -0.52 -0.05
8 R-2510 181 0.80 -0.03 49.27 2238 5327 109.73 3.25 2.01 43.87 1.56 -2.35 | 448 -0A3* | 073
9 R-2511 1.81 1.01 -0.03 52.00 -12.70 24.539%* | 106.31 -0.03 1.41 47.94 0.45%* -2.55 1320 6.64 0.03
10 R-2512 2.60 .28 0.01 52.58 -14.11 2193 109.37 1.92 -0.33 50.12 0.54* -1.74 | 544 5.06 -0.05
11 R-2513 1.81 0.97 0.00 50.40 1547 31.85%* | 108.73 1.99 -0.10 53.69 0.53%* -217 1391 -4.26 -0.05
12 R-2514 1.64 1.56 -0.03 55.87 3.62 B.66%* 109.40 3.32 11.32%* | 43.41 0.98 -249 14327 -2.31 -0.04
13 R-2515 150 -0.06%* -0.02 52.40 4.15 -0.40 107 .61 2.21 0.99 4488 1.63 -247 | 341 -1.11 -0.04
14 R-2516 173 1.12 -0.03 50.73 -12.62 2691%* | 11277 4.40 533 44.67 1.68 -0.92 | 328 1.84 -0.01
15 R-2518 1.09 142 -0.03 5071 39,12 152.97** [ 11771 0.80 4.03 57.09 4.30 1.52 379 7.14 0.41
16 R-2522 1.29 1.04 -0.03 60.64 | -24 55** §1.09 105.96 0.70 0.50 47.56 1.28 -246 | 319 775 0.15
17 R-2523 234 2.20 -0.03 44,89 573 -0.15 104,54 1.18 -0.41 48.46 1.05 -2.50 | 359 -2.45 -0.03
18 R-2524 1.80 1.85 0.04 44.31 6.14 1.44 104.48 -0.65 5.26* 45.21 0.90 -1.85 | 3.6l 0.21 -0.08
19 R-2525 1.65 0.56 -0.03 46.44 -2.83 0.78 102.44 1.89 0.58 48.00 0.55* -2.55 | 346 -3.37 -0.01
20 R-2526 1.50 -0.58** -0.03 5416 -11.48 16.06** | 104.42 1.75 542% 57.82 1.09 -251 | 378 -5.36 0.07
21 R-2527 1.a6 0.80 -0.03 54.33 -4.24 285 104.60 -0.04 0.10 45.37 1.01 -246 | 4.13 -0.a7* | 024
22 R-2528 1.36 037 -0.03 48.60 0.02 6,97 105,87 -0.06 -0.41 46.53 0.00%* -2.55 | 266 2095 -0.06
23 R-2520 113 0.41* -0.03 4787 -341 3.84 106.95 0.93 0.54 45.14 1.34 4.30 5.00 3.25 -0.02
24 R-2530 1.08 073 -0.03 62.87 13.65 la.a0* [ 1158 3.87 2,83 53.66 1.36 -0.22 ) 330 -1.17 -0.01
5 LNH-62 1.31 0.68 -0.03 47.63 6.80 F.10** 110.43 311 0.69 47.16 0.85 -231 1337 1.47 -0.06
26 J-23 2.14 3.53 0.01 55.20 -0.85 2.23 10798 .05 -0.16 47.64 1.02 -1.04 | 384 577 0.04
27 T-397 1.56 1.95% -0.03 46.73 -5.69 1.43 108.31 1.74 -0.40 37.46 0.57* -2.49 1 4.03 4.25 -0.02
18 RLC-29 1.34 1.28 0.01 5178 -078 066 ** 104,69 | -1.72%* -0.35 43.77 0.55* -1.83 | 3.7 -1.85 -0.05
29 R-552 111 177 -0.03 54.22 -1.57 -0.39 104.27 -0.08 -0.44 42.39 1.83 0.13 328 1155 0.21
30 Kiran 1.29 1.86 -0.02 5780 -9.05 10.64** | 107.22 | -1.46%* | 6.98** | 44.52 1.07 -1.21 | 278 13.50 0.75*
Population mean 1.64 51.48 106.92 46,67 3.60

*, ** significant at 5 % level and 1% level, respectively.
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Contd....
S.No. | Genotypes | No.of sec branchesplant No. of capsulesp lant No. of seeds/capsule Plant weight (g) 1000 seed weight ()

Mean b Fdi | Mean | Iy Fd; | Mean by S | Mean by Fd | Mean b e
1 R-2501 10.36 19.18 -0.41 | 46.64 1.92 | -10.35 | 6.60 -0.56 -0.14 | 541 1.10 0.36 | 6.08 0.34 -0.01
2 R-2502 078 | 4.11%* | -062 | 40.36 | 0.37% | 1048 | 777 =552 -0.08 [ 5.64 047+ | 0.36 | 6.30 0.65 0.08
3 R-2503 13.62 -1.51 -0.86 | 3273 0.30 -8.82 | 783 -0.21 -0.14 [ 527 ngs** | 0.35 | 731 1.90 0.09
4 R-2505 12.51 -1.03 -0.59 | 43.50 1.29 997 | 746 3.51 -0.13 | 6.09 0.20%* | 035 | .27 1.41 0.04
5 R-2506 961 | -5.56%* | -079 | 3551 | O.18%* | -8.19 | 8123 1.49 -0.14 [ 5.60 01g#** | 0.34 | 541 0.52 0.03
fi R-2508 12,10 | -5.98* | -0.81 | 4705 [ -0.01%* | -10.01 | 8.09 4.94 -0.11 | 664 0.67* 034 | 645 2.64 0.11
7 R-2509 9.04 128 -0.85 | 40.86 1.68 -1.94 | 752 1.15 -0.08 [ 4.87 035 | 0.37 | 6.00 2.02 0.00
g R-2510 14.47 | -12.50%* | -0.19 | 3351 | 0.19** | -1047 | 6.96 272 -0.03 [ 6.80 1.29 0.35 | 768 1.41 0.00
g R-2511 10.68 4.37 -0.56 | 34.23 1.28 -5.35 | 6.69 3.03 -0.35 [ 6.13 1.07 0.0 | 699 1.24 0.00
10 R-1512 12.26 286 -0.77 | 4481 1.97 | -10.28 | 7.30 1.46 -0.12 | 832 176 0.26 | 8.94 1.38 0.00
11 R-2513 1170 | -8.28% | -0.75 | 40,20 | 0.50% | -1047 | 792 0.18 -0.13 | 6.97 0.73* 037 ] 544 1.28 -0.01
12 R-2514 11.32 -0.80 -0.83 | 2833 | 0.49%+ | 1047 | 7.51 2.07 -0.09 [ 5234 078 0.36 | 695 1.54 0.02
13 R-2515 10.00 | -4 é6** | -0.85 | 28,07 | -0.12%* | -0.50 | 7.54 -0.54 -0.13 [ 5.11 01g** | 0.36 | 6.54 0.47 -0.01
14 R-2516 §.99 385 -0.69 | 3349 1.65 -078 | 824 0.92 -0.14 | 5.3 198 015 | 673 1.27 0.00
15 R-2518 9.29 10.83 -0.86 | 27.08 133 | -10.23 | 7.13 | -2.04** | -0.08 | 4.69 132 0.36 | 6.09 0.55 -0.01
16 R-2522 8.29 12.08 -0.63 | 30.62 1.58 | -10017 | 7.42 2.60 -0.11 [ 493 1.24 0.28 | 6.62 0.99 0.02
17 R-1523 11.06 | -2.46** | -0.60 | 49.91 273 -8.56 | 7.90 2.28 -0.12 [ 732 200 0.34 | 6.19 0.55 -0.01
18 R-2524 032 218 -0.85 | 36.30 1.47 -804 | 778 3.97 -0.13 | 6.06 173 0.26 | 6.48 1.41 0.03
19 R-2515 8.36 -1.86 -0.86 | 32.02 | 0.37%* | 10015 | 8.08 | -2.14** | -0.08 | 448 | -0.08** | 035 | 611 2.08 0.00
20 R-1516 991 | -9.62%* | -0.69 | 3462 | 0.36%* | -1035 | 793 1.11 -0.12 | 6.93 0.94 033 | 6.34 | -0.36% 0.00
21 R-2527 953 | <257 | -0.84 | 3252 | 0.68* | -1007 | 514 4.23 -0.12 [ 5.20 0786 037 | 6.99 1.28 0.02
a2 R-2518 8.83 598 -0.74 | 3319 | 0.20%* | -9.86 | 8.20 0.63 -0.14 [ 4.33 0a7** | 0.36 | 549 0.90 -0.01
a3 R-2519 786 204 -0.86 | 28.16 0.89 | -1043 | 828 6.84 -0.11 [ 4.18 0.80 0.34 | 5323 0.98 -0.01
24 R-2530 784 945 -0.85 | 26.62 | 0.36%* | -0.35 | 782 -0.62 006 | 4.31 1.03 037 | 6.23 1.06 -0.01
25 | LMH-62 737 574 -0.66 | 29.11 124 | 1027 | 7.39 | -1.63** | 010 | 6.32 140 036 | 820 1.09 0.12
26 J-23 g.01 -1.27 -0.54 | 38.18 .27 -7.84 | 529 1.49 -0.14 [ 711 1.27 0.34 | 6.64 0.22* 0.11
7 T-397 932 378 -0.54 | 33.18 1.66 -0.80 | 8.00 -040 -0.14 [ 578 247 0.36 | 6.62 0.85 0.30
28 RLC-29 9.37 -2.33% | -0.79 | 30,00 1.33 <180 | 726 -0.13 -0.13 [ 492 046#* | 036 | 5.64 0.20* 0.06
am R-552 .62 -0.06 -0.83 | 2573 1.01 -8.08 | 834 -0.18 -0.13 [ 4.16 1.06 0.37 | 4.91 0.24* 0.04
30 Kiran 788 517 -0.46 | 30.20 1.05 -0.894 | 791 | -235%* | 000 | 458 156 0.35 | 449 | -0.04* -0.01
Population mean 959 34.89 770 562 .41

*, ** significant at 5 % level and 1% level, respectively.

SIo. | Genotypes | Harvest mdex (%)

Mean | By S
1 E-2301 26,52 | 11180 [ 256 55%*
2 E-23502 3153 | -54.06 -0.47
3 E.-2503 2806 821 5.53
4 E.-2505 3562 | 4784 =375
5 E.-2506 3124 | 4244 -5.08
6 E.-2508 3452 | 89550 487
7 E.-2508 36.62 | -11352 11.32
8 E.-2510 2709 2258 8.43
3 E-2511 28977 8523 1.86
10 E-2512 31.56 | -34.58 4.21
11 E-2513 2572 -59.58 -5.67
12 E-2514 31.2% | 1254 2052
13 E-2515 31.51 | 4058 -5.53
14 E-2516 35350 | 4287 45.13
15 E.-2518 2282 | 2782 5.16
16 E-2522 26.3% | 5745 0.48
17 E-2523 3280 | 5144 -5.53
18 E-2524 3200 | 8513 -0.76
19 E.-2525 3700 4516 58.58
20 E.-2526 22.22 | 11255 B9 45%*
21 E.-2527 3274 | 46T -5.55
22 E.-2528 3230 1831 -5.40
23 E.-252% 2750 479 16.50
24 E.-2530 2566 | 224 3.88
25 | LMH-62 21,52 | 2093 0.67
26 I-23 2847 | -184.22 | 123.30%*
27 T-387 2643 | 5326 -5.48
28 ELC-29 2847 | 14744 F0.9%%
29 E.-552 2548 8.07 67 84*
30 Eiran 2783 5212 5.50
Population mean 2847

*, ** significant at 5 % level and 1% level, respectively.
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The genotypes which are showing stable performance for particular characters are useful for further breeding
programmes and also used for commercial consumption. Some genotypes (Table 3) showed their performance under
favourable environments only, which were having high mean value, b; > 1 and some genotypes suit for poor
environments, which showed high mean value with b; < 1. The genotypes which are showing low mean value and b;
> 1 and low mean value with b; < 1 are poor for all the environmental conditions and further improvement of these

characters are difficult.

ISSN 2231-4490

Table 3 : Classification of genotypes for various characters based on stability parameters

S.No. | Genotypes A B C D E F G H I J K
1. R-2501 4 5 4 2 2 2 5 4 5 4 5
2. R-2502 3 4 5 3 5 3 3 3 5 3 1
3. R-2503 2 4 4 1 3 5 3 5 2 5 5
4. R-2505 5 5 5 3 3 2 4 3 1 2 3
5. R-2506 3 5 3 4 5 3 2 5 5 3 3
6. R-2508 5 1 5 3 3 3 2 3 2 2 3
7. R-2509 5 5 5 5 4 2 4 5 4 3 1
8. R-2510 4 2 4 3 3 5 4 1 1 5 1
9. R-2511 3 5 3 4 2 4 4 1 1 3 1
10. R-2512 3 2 3 4 2 2 4 2 1 3 2
11. R-2513 4 2 3 3 3 3 3 3 4 5 1
12. R-2514 2 2 5 3 3 5 4 5 2 2 2
13. R-2515 2 2 4 5 3 5 5 5 3 2 5
14. R-2516 5 2 4 4 4 4 1 2 1 2 1
15. R-2518 4 3 2 2 4 4 5 4 5 4 4
16. R-2522 3 5 2 4 4 4 4 4 1 5 4
17. R-2523 4 4 2 5 3 2 2 2 5 2 2
18. R-2524 4 5 5 3 4 2 2 2 1 3 2
19. R-2525 5 4 3 5 5 5 3 5 4 3 3
20. R-2526 3 4 2 3 3 5 1 1 5 4 5
21. R-2527 3 5 4 3 5 5 2 5 1 3 1
22. R-2528 4 5 5 4 4 5 3 5 5 2 5
23. R-2529 5 3 4 4 4 5 2 5 5 5 5
24, R-2530 2 2 1 5 4 5 3 4 4 5 5
25. LMH-62 4 2 5 4 4 4 5 2 2 4 5
26. J-23 3 2 2 2 5 2 1 1 3 3 2
27. T-397 5 2 5 2 4 4 3 2 3 4 4
28. RLC-29 3 5 5 5 5 4 5 5 5 4 4
29. R-552 3 5 4 4 5 4 3 4 5 4 4
30. Kiran 3 3 4 4 4 4 3 4 5 4 4

A= Days to 50 % flowering; B= Days to maturity; C= Plant height; D= Number of primary branches per plant;
E= Number of secondary branches per plant; F= Number of capsules per plant; G= Number of seeds per capsule;
H= Plant weight; I= 1000 seed weight; J= Harvest index and K= Seed yield per plant.

Classification:

1 = Genotypes stable over all the environments;

2 = Genotypes desirable for favourable environments;
3 = Genotypes desirable for poor environments;

4 = Genotypes with low mean, bi>1 and

5= Genotypes poor for all the environments.
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