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ABSTRACT

To evaluate the grain yield stability of rapeseed promising lines in different environmental conditions, thirteen
spring oilseed rape genotypes were assessed in a randomized complete block design with three replications in
four locations (Karaj, Sari, Gorgan and Zabol) during two years (2015-2017). Simple analysis of variance showed
that there was a significant difference between rapeseed lines in terms of grain yield at a probability level of 1%,
which indicates that there is enough genetic diversity between them. In combined analysis of variance, the effects
of year, location, year x location and genotype X location were also significant at 1% probability level. The
comparison of mean grain yield showed that the rapeseed lines Simba, L104 and RGS003 produced the highest
grain yield of 3105, 3058, 3032 kg ha™, respectively. For stability analysis, different methods of stability
including one-variable and regression methods (12 methods in total) were performed. Based on the integration of
the results of these methods, three rapeseed lines Simba, L104 and RGS003 were stable and high yielding. For
complementary studies, it will be recommended that these stable and high-yielding rapeseed lines be used in farm
trials in target areas under farmer's conditions.
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Table 1. The names and genus of rapeseed genotypes in the present experiment

Entry No. Genotype Origin Type
SesS o)leds Cto] Lo S5 &8
1 Gerome KWS Co. Hybrid
2 Jerry KWS Co. Hybrid
3 Jacomo KWS Co. Hybrid
4 Julius KWS Co. Hybrid
5 RGS003 (CONTROL) GERMAN  Open Polinate
6 Z10B IRAN Open Polinate
7 SAN-14 IRAN Open Polinate
8 L101 IRAN Open Polinate
9 L104 IRAN Open Polinate
10 L107 IRAN Open Polinate
11 L110 IRAN Open Polinate
12 Simba KWS Co. Hybrid
13 Pilani KWS Co. Hybrid
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Table 2. Simple variance analysis of spring rapeseed genotypes in different regions and years

S.O.V.

Mean r
d.f. ean square

Zabol Sari Gorgan
94-95 95-96 94-95 95-96 94-95 95-96 94-95
Block 2 1.379™ 0.835™ 4.762%" 1.247"™ 2.374™ 2224 1.294"
Genotype 12 14.463"™ 3.644"™ 4.868™ 3317 6.391"™ 16.707" 4.248™
Error 24 13.24 3.01 0.49 0.38 6.98 0.19 0.24
CV% - 9.3 12.4 11.2 17.8 12.0 6.6 9.8

Ao, S g gl v )0 e g g jlo ciee e cdimslis oS Sy

ns, *, and **, Represent non-significant, significant at 5 and 1 persent, respectively



byt slacnY (gl a5 o)) Sen g (6 penn Al

bz slaJlo 5 3ble ;o o)l 1S slacudsis oS o il jlg 425 ¥ g
Table 3. Combined variance analysis of spring rapeseed genotypes in different regions and years

S.0.V. d.f. Sum of square Mean square Mean square proportion (%)
year (Y) 1 3155098.157 3155098.157" 32
location (L) 3 5308071.035 1769357.012" 5.38
YL 3 5787700.651 1929233.55™ 5.87
Eenv. 16 3332660 208291.25 3.37
genotype (G) 12 22248704.37 1854058.698" 22.56
Y xG 12 1862842.718 155236.893" 1.89
LxG 36 31151780.76 865327.243" 31.59
LxY G 36 4971674.308 138102.064" 5.04
Error 192 20781976 108239.458 21.8
Total 311 98600508
CV =11.96%
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ns, *, and **, Represent non-significant, significant at 5 and 1 persent, respectively
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Table 4. Results of single-variable methods based on variance analysis

Genotype E’\r:g.y Yield average (kg/ha) in’\t/:zerggt?:n Ir\mlt:rrii%tcign er\:)g/iacll;er;; ira%kl:?t; Iczonevflfrlg ::enr:f 2} En\)/;:?ar:]r?: nt
variance variance variation (%)

Gerome 1 2454 180531.93 264904.96 1027096.30 159755.00 22.49 304657.91
Jerry 2 2475 181115.39 235192.24 643116.53 94957.00 18.83 217238.85
Jacomo 3 2473 181400.06 205128.60 254601.87 29353.00 12.13 90017.58
Julius 4 2179 179388.87 212099.62 344688.88 44738.00 15.29 111027.29
RGS003 5 3032 180038.10 262496.84 995975.98 154611.00 11.57 122965.44
Z10B 6 2848 183056.79 301696.78 1502559.89 239931.00 12.27 122089.51
SAN-14 7 2924 180872.92 287335.33 1316965.73 209039.00 14.57 181544.86
L 101 8 2837 180437.16 267119.56 1055715.80 164341.00 10.85 94804.49
L 104 9 3105 173405.70 202811.43 224656.85 24138.00 8.86 75641.35
L 107 10 2756 184000.61 215824.89 392830.77 52756.00 14.45 158609.02
L 110 11 2749 184509.70 445440.15 3360166.55 454008.00 28.95 633376.51
Sinba 12 3058 184411.08 201763.86 211119.01 21884.00 9.76 89064.63
Pilani 13 2866 172862.23 288559.25 1332782.50 210968.00 18.67 286484.06
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Figure 1. Distribution of genotypes based on average rank and mean rank of variance of cultivars
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Table 5. Results of regression methods for evaluation of sustainability

Yield average

Entry No. Genotype (kg/ha) B EB PJ MSPJ FP MSFP

1 Gerome 2454 2.01 108725.87 1.01 -75525.64 2.01 48605.85
2 Jerry 2475 1.70 77862.48 0.70 -68980.99 1.70 3605.36

3 Jacomo 2473 1.01 42887.61 0.01 -20164.87 1.01 -19310.90
4 Julius 2179 1.09 158077.50 0.09 -15148.76 1.09 -9044.81
5 RGS003 3032 0.31 582099.29 -0.69 159953.76 0.31 146813.04
6 Z10B 2848 -0.39 339746.62 -1.39 241325.37 -0.39 273969.98
7 SAN-14 2924 0.44 494539.11 -0.56 207871.83 0.44 192889.15
8 L 101 2837 -0.04 305583.52 -1.04 175871.52 -0.04 178175.22
9 L 104 3105 0.92 601389.71 -0.08 -13781.10 0.92 -18411.02
10 L 107 2756 1.48 172881.55 0.48 -68230.08 148 -24765.35
11 L 110 2749 1.97 618475.68 0.97 323950.09 197 440120.90
12 Sinba 3058 1.06 520701.35 0.06 -33786.76 1.06 -29625.73
13 Pilani 2866 1.42 211370.09 0.42 99269.10 1.42 135628.81
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In this table, EB is the deviation from the regression line, FP, the slope of the independent Ferry Man and Perkins
regression line, MSFP, the deflection of the independent linear Freyman and Perkins regression line, PJ, the deviation
from Perkins and Jinx corrected regression, MSPJ, the deviation from Perkins and Jinx corrected regression And b is the

simplified Texas-Wilkinson regression.
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Table 6. Analysis by Philly and Wilkinson

Entry No. Genotype Yield average Linear regression Deviation from regression
1 Gerome 2454 2.013 108725.87
2 Jerry 2475 1.701 77862.48
3 Jacomo 2473 1.014 42887.61
4 Julius 2179 1.092 158077.50
5 RGS003 3032 0.315 582099.29
6 Z10B 2848 -0.387 339746.62
7 SAN-14 2924 0.437 494539.11
8 L 101 2837 -0.036 305583.52
9 L 104 3105 0.917 601389.71

10 L 107 2756 1.482 172881.55
11 L 110 2749 1.969 618475.68
12 Sinba 3058 1.064 520701.35
13 Pilani 2866 1.420 211370.09
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Table 7 - Rank correlation of yield and stability parameters in spring rapeseed genotypes
Y EV CcV SH W PP P B EB P MSPJ FP MSFP R FRLOW RMID FRTOP RS YSI ¥SI 7SI YNPI YNPI YNPI

EV  -0.13 100

CV  -041 094" 1.00

SH 012 0827 0707 1.00

W 010 0867 0737 0997 1.00

PP 010 0867 0737 0.99” 1.00 1.00

P -0.15 018 017 019 022 022 1.00

B -0.41 061" 0.7 005 012 012 0.01 1.00

EB 0777 017 -012 036 038 038 001 -028 1.00

P -041 061" 0717 005 012 012 001 1.00" -0.28 1.00
MSPJ 037 042 023 084" 0817 081" 014 -045 057" -0.45 1.00
FP -041 061" 0717 005 012 012 001 1.00 -0.28 1.00™ -0.45 1.00

MSFP  0.23 0.66" 050 0096~ 0.95™ 0.957 0.22 -020 047 -020 0.95 -0.20 1.00

-0.02 -031 019 019 019 -012 -0.32 080" -0.32 041 -0.32 029 1.00
FRLOW -0.89” 0.16 045 -0.04 -0.04 -0.04 0.0 039 -065 039 -0.33 039 -016 -0.92” 1.00

FRMID 022 -020 -0.30 -0.14 -0.12 -012 022 -0.19 000 -0.19 0.6 -0.19 -006 0.6 -0.55  1.00

FRTOP 0.86™ -0.03 -0.28 016 015 015 -0.18 -0.30 077 -0.30 0.35 -0.30 025 087" -0.72" -019 1.00

RS -0.61" 061" 075" 0.65 0.63° 063" 023 022 -042 022 036 022 055 -057 060" -018 -056" 1.00

YSI 025 068 057" 0927 0.877 0.87" 003 -0.04 027 -0.04 0777 -004 087" 029 -012 -020 031 058 1.00

¥SI -0.09 0717 0.73™ 0.84™ 079" 079 005 016 -002 016 0.53 016 073™ -0.07 027 -042 003 0777 090" 1.00

7SI -0.40 -0.11 0.04 -042 -038 -0.38 -0.20 0.39 -0.27 0.39 -0.54 039 -050 -045 051 -0.27 -037 -0.11 -0.51 -0.31 1.00
YNPI -0.35 -0.22 -0.11 -0.26 -0.28 -0.28 -0.27 0.01 -0.39 001 -0.17 001 -0.28 -0.37 027 -006 -0.27 001 -0.24 -0.22 0.35 1.00
YNPI -0.34 -0.23 -0.12 -0.25 -0.27 -0.27 -0.27 -0.02 -0.37 -0.02 -0.15 -0.02 -026 -0.36 025 -005 -025 0.01 -0.24 -0.23 0.32 1.00™ 1.00

YNPI -0.89" 0.00 028 -0.18 -0.18 -0.18 -0.11 0.29 -0.63" 029 -0.36 029 -0.27 -0.92" 092™ -053 -064" 046 -025 0.09 052 041 040 1.00™

Aoy Sy 5 gy el 50 )lo gime g )l hre b eimLES s 4y T 9 NS
ns, *, and **, respectively, represent a non-significant mean of five and one percent
Db axxlye £ 0 F Jslaz 4 gl la eyl solul (6l
Refer for name of stability parameters to 4, 5, and 6 tables
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