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Supplementary Fig. 1. Frequency distribution of twelve yield traits in Swarna/ O. nivara
derived backcross introgression lines using adjusted mean of 3 years phenotypic data.
Supplementary Fig. 2. Box plots of twelve yield traits in Swarna/O. nivara derived
backcross introgression lines in 3 years phenotypic data.
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PBTools v.1.4

Supplementary Table 4. Tests for Homogeneity of variances using Barlette and Levene
methods by PBTools v.1.4

Supplementary Table 5. Pooled Analysis of variance(ANOVA) for yield and yield related
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Supplementary Figures
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Supplementary Fig. 1 Box plots of 3 years phenotypic data of twelve yield traits in Swarna/O.

nivara derived backcross introgression.
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Supplementary Fig. 2 Frequency distribution of twelve yield traits in Swarna/O. nivara
derived backcross introgression lines using adjusted mean of 3 years phenotypic data.



Supplementary Table 1. Details of phenotypic traits of parents and mean range in 90 backcross
introgression lines in 2014, 2015 and 2016

Variable ENV  Min Max Mean StdDev SE Mean CV Skewness Kurtosis

DFF 2014  83.00 119.00 110.33 5.72 0.35 5.19 -2.12 5.91
DFF 2015 83.00 125.00 115.53 7.53 0.46 6.52 -1.51 3.22
DFF 2016  83.00 127.00 112.98 6.97 0.42 6.17 -1.33 3.35
DM 2014 112.00 149.00 139.02 5.86 0.36 421 -1.78 4.84
DM 2015 113.00 155.00 145.51 7.53 0.46 5.18 -1.50 3.21
DM 2016 112.00 155.00 142.26 7.13 0.43 5.01 -1.18 2.76
PH 2014  52.00 148.00 83.97 23.27 1.42 27.72 1.08 0.12
PH 2015 48.00 140.00 85.05 18.00 1.10 21.16 1.20 1.25
PH 2016  53.00 147.00 83.90 21.56 1.31  25.69 1.23 0.51
NT 2014 3.00 32.00 11.86 4.77 0.29 40.24 0.51 0.76
NT 2015 5.00 23.00 11.46 2.96 0.18 25.81 0.43 0.78
NT 2016 6.00 25.00 12.83 3.67 0.22  28.63 1.24 1.15
NPT 2014 2.00 27.00 11.20 4.49 0.27  40.09 0.38 0.15
NPT 2015 2.00 21.00 9.49 3.18 0.19 3348 0.41 0.72
NPT 2016 7.00 24.00 11.41 3.30 0.20 28.93 1.47 2.10
PW 2014 0.30 4.80 2.32 0.81 0.05 35.08 0.61 0.26
PW 2015 0.72 4.03 1.85 0.61 0.04 32.74 0.83 0.42
PW 2016 0.70 4.50 2.07 0.69 0.04 33.46 0.52 0.52
GY 2014 0.82 36.73 13.15 7.73 0.47 58381 0.75 0.30
GY 2015 1.20 51.60 13.48 6.40 0.39 47.52 1.63 5.98
GY 2016 1.30 36.00 12.95 5.75 0.35 44.40 1.03 1.17
BM 2014 3.80 7450 24.63 12.04 0.73  48.88 0.84 0.77
BM 2015 6.50 77.00 28.47 10.72 0.65 37.65 0.83 1.19
BM 2016  10.10 51.20 24.78 8.10 0.49  32.70 0.94 0.86
BY 2014 114.02 1169.19 461.76  202.95 12.35 43.95 0.57 0.16
BY 2015 117.44  990.00 405.27 181.03 11.02  44.67 0.99 0.69
BY 2016 115.50 1188.00 388.35 182.36 11.10  46.96 1.41 2.31
TDM 2014 6.05 10143 37.78 18.11 1.10 4793 0.74 0.43
TDM 2015 9.70  128.60 41.95 15.39 0.94 36.70 1.15 3.67
TDM 2016  17.10 80.20 37.73 11.46 0.70  30.36 0.86 0.60
HI 2014 4.68 5773  34.04 11.16 0.68 32.79 -0.14 -0.46
HI 2015 8.63 56.77  31.99 8.33 0.51 26.03 0.14 0.15
HI 2016 5.88 59.37  34.08 9.56 0.58 28.05 -0.05 -0.06
PDP 2014 0.01 0.27 0.10 0.06 0.00 60.17 0.79 0.35
PDP 2015 0.01 0.36 0.09 0.05 0.00 48.65 1.61 5.51
PDP 2016 0.01 0.26 0.09 0.04 0.00 4587 1.04 1.16




Supplementary Table 2.

introgression lines

Analysis of variance

(ANOVA) for yield traits in backcross

Trait Env DF  DF_ DF_ MS MS MS VA _ VA VA

Name Name Error Block Geno Error Block Geno Error Block Geno

DFF 2014 180 2 90 0.00 0.00 97.91 0.00 0.00 32.64
DFF 2015 180 2 90 0.00 0.00 169.65 0.00 0.00 56.55
DFF 2016 179 2 90 4.75 649.32 120.19 4.75 7.11 38.62
DM 2014 180 2 90 0.00 0.00 102.90 0.00 0.00 34.30
DM 2015 180 2 90 0.08 0.08 169.55 0.08 0.00 56.49
DM 2016 179 2 90 5.32 973.04 118.90 5.32 10.67 38.00
PH 2014 180 2 90 33.87 50.08 1550.18 33.87 0.18 505.44
PH 2015 180 2 90 17.08 5.31 934.34 17.08 0.00 305.75
PH 2016 179 2 90 27.68 3135 133243 27.68 0.04 436.52
NT 2014 180 2 90 22.49 32.12 25.74 22.49 0.11 1.08
NT 2015 180 2 90 6.81 2.81 12.66 6.81 0.00 1.95
NT 2016 179 2 90 9.41 38.67 20.83 9.41 0.32 3.82
NPT 2014 180 2 90 19.34 26.26 22.71 19.34 0.08 1.12
NPT 2015 180 2 90 7.78 3.49 14.92 7.78 0.00 2.38
NPT 2016 179 2 90 8.42 22.56 15.40 8.42 0.16 2.33
PW 2014 180 2 90 0.39 0.68 1.26 0.39 0.00 0.29
PW 2015 180 2 90 0.15 0.23 0.79 0.15 0.00 0.21
PW 2016 179 2 90 0.13 0.25 1.19 0.13 0.00 0.35
GY 2014 180 2 90 37.59 80.13 104.78 37.59 0.47 22.40
GY 2015 180 2 90 23.73 8.11 75.25 23.73 0.00 17.17
GY 2016 179 2 90 14.96 7.77 66.73 14.96 0.00 17.32
BM 2014 180 2 90 95.89 48.16 241.25 95.89 0.00 48.45
BM 2015 180 2 90 68.10 82.25 208.85 68.10 0.16 46.92
BM 2016 179 2 90 20.80 12.60 154.77 20.80 0.00 44.82
BY 2014 180 2 90 30314.02 15727630 61825.99 30314.02 1395.19 10503.99
BY 2015 180 2 90 17114.41 487419.75 53642.13 17114.41 5168.19 1217591
BY 2016 179 2 90 1524549 46192741 56065.21 1524549 4926.64 13656.60
TDM 2014 180 2 90 228.22 193.94 523.29 228.22 0.00 98.36
TDM 2015 180 2 90 141.91 94.26 424 41 141.91 0.00 94.17
TDM 2016 179 2 90 39.43 12.17 311.55 39.43 0.00 91.04
HI 2014 180 2 90 50.76 218.49 272.94 50.76 1.84 74.06
HI 2015 180 2 90 40.47 13.54 133.73 40.47 0.00 31.09
HI 2016 179 2 90 47.26 52.93 174.43 47.26 0.06 42.54
PDP 2014 180 2 90 0.00 0.00 0.01 0.00 0.00 0.00
PDP 2015 180 2 90 0.00 0.00 0.00 0.00 0.00 0.00
PDP 2016 179 2 90 0.00 0.00 0.00 0.00 0.00 0.00




Supplementary Table 3. Test for Normality for yield traits based
on environment grouping Shapiro-Wilk method in PBTools v.1.4

Year Variable W Value
2014 DFF 0.795 0.000
2015 DFF 0.866 0.000
2016 DFF 0.907 0.000
2014 DM 0.848 0.000
2015 DM 0.867 0.000
2016 DM 0.926 0.000
2014 PH 0.869 0.000
2015 PH 0.890 0.000
2016 PH 0.846 0.000
2014 NT 0.974 0.000
2015 NT 0.976 0.000
2016 NT 0.870 0.000
2014 NPT 0.981 0.001
2015 NPT 0.978 0.000
2016 NPT 0.855 0.000
2014 PW 0.969 0.000
2015 PW 0.947 0.000
2016 PW 0.969 0.000
2014 GY 0.956 0.000
2015 GY 0.904 0.000
2016 GY 0.937 0.000
2014 BM 0.956 0.000
2015 BM 0.959 0.000
2016 BM 0.944 0.000
2014 BY 0.974 0.000
2015 BY 0.931 0.000
2016 BY 0.889 0.000
2014 TDM 0.963 0.000
2015 TDM 0.945 0.000
2016 TDM 0.951 0.000
2014 HI 0.992 0.149
2015 HI 0.995 0.465
2016 HI 0.997 0.859
2014 PDP 0.949 0.000
2015 PDP 0.897 0.000
2016 PDP 0.930 0.000




Supplementary Table 4. Tests for Homogeneity of Variances based on
environment grouping Barlette and Levene method in PBTools v.1.4

Variable DF Statistic Value Prob p Value

DFF 2 Chisq 20.61 Pr(>Chisq) 0.000
DFF 2 F 8.43 Pr(>F) 0.000
DM 2 Chisq 17.84 Pr(>Chisq) 0.000
DM 2 F 5.38 Pr(>F) 0.000
PH 2 Chisq 17.99 Pr(>Chisq) 0.000
PH 2 F 6.65 Pr(>F) 0.000
NT 2 Chisq 61.17 Pr(>Chisq) 0.000
NT 2 F 2441 Pr(>F) 0.000
NPT 2 Chisq 40.72 Pr(>Chisq) 0.000
NPT 2 F 21.59 Pr(>F) 0.000
PW 2 Chisq 23.3  Pr(>Chisq) 0.000
PW 2 F 8.27 Pr(>F) 0.000
GY 2 Chisq 24.57 Pr(>Chisq) 0.000
GY 2 F 10.59 Pr(>F) 0.000
BM 2 Chisq 41.76 Pr(>Chisq) 0.000
BM 2 F 13.66 Pr(>F) 0.000
BY 2 Chisq 4.5 Pr(>Chisq) 0.110
BY 2 F 3.65 Pr(>F) 0.030
TDM 2 Chisq 54.55 Pr(>Chisq) 0.000
TDM 2 F 17.28 Pr(>F) 0.000
HI 2 Chisq 23.05 Pr(>Chisq) 0.000
HI 2 F 13.26 Pr(>F) 0.000
PDP 2 Chisq 29.26 Pr(>Chisq) 0.000
PDP 2 F 13.01 Pr(>F) 0.000




Supplementary Table 5. Pooled Analysis of variance (ANOVA) for yield and yield related traits in 90 backcross introgression lines

Trait  Environment DF DF DF DF  MS_ MS MS MS VA _ VA _ VA _ VA _ VA _

Name Name Error Block Gen Env GbyE Error Block Geno MS Env GbyE Error Block Geno Env GbyE

DFF  Combined Env 539 6 90 2 180 1.58 216.46 358.92 1873.34 14.42 1.58 2.36 39.75 6.86 4.29
DM Combined Env 539 6 90 2 180 1.79 324.40 359.91 2927.59 15.72 1.79 3.55 39.84 10.73 4.65
PH Combined Env 539 6 90 2 180 26.21 2891  3256.64 108.55 280.15 26.21 0.03 359.38 0.30 84.75
NT Combined Env 539 6 90 2 180 12.90 24.51 21.89 133.33 18.69 12.90 0.13 1.00 0.44 1.93
NPT  Combined Env 539 6 90 2 180 11.85 17.43 19.75 301.70 16.64 11.85 0.06 0.88 1.06 1.60
PW Combined Env 539 6 90 2 180 0.22 0.39 1.86 15.96 0.69 0.22 0.00 0.18 0.06 0.15
GY Combined Env 539 6 90 2 180 25.44 32.00 135.53 24.94 55.62 25.44 0.07 12.25 0.00 10.07
BM Combined Env 539 6 90 2 180 61.67 47.67 399.19 1221.35 102.85 61.67 0.00 37.55 4.25 13.74
BY Combined Env 539 6 90 2 180 20906.56 368897.16 85429.15 436336.97 43034.90 20906.56 3828.75  7177.94 1523.58 7385.13
TDM  Combined Env 539 6 90 2 180 136.67 100.10 789.93 1539.88 234.75 136.67 0.00 72.67 5.15 32.73
HI Combined Env 539 6 90 2 180 46.19 95.04 311.77 337.63 134.58 46.19 0.54 29.55 1.07 29.50
PDP  Combined Env 539 6 90 2 180 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00




Supplementary Table 6. Significant pairwise comparisons of backcross introgression lines compared with
Swarna using phenotypic data of 2014, 2015, 2016, Only significantly different lines are shown

Line # DFF DM PH GY BM TDM HI PDP
NK22 * *

NK27 * * #

NK28 * * #

NK29 * *

NK30 * *

NK31 * *

NK32 #

NK33 *

NK40 *

NK41 # # *

NK44 # #

NK45 *

NK46 # #

NKS58 * * *

NK59 * *

NK60 * *

NK61 # # * *
NKo64 * *

NK67 # #

NK68 * *

NK70 # # *

NK71 #

NK72 # *

NK74 # #

NK77 * *

NK78 * *

NK79 # #

NK&2 # #

NK83 * * *

NKS&8 # #

NK90 # #

Total number of lines significantly different from Swarna 31

*Lines with significantly higher values for a trait 21

#Lines with significantly lower values for a trait 16

Trait DFF DM PH NT NT PW  GY BM BY HI PDP
positive 6 8 13 0 0 0 1 7 2 0 1
negative 12 11 0 0 0 0 0 0 0 4 0

*.Positive=ILs with significantly higher value; #-negative= ILs with significantly lower value than
Swarna



