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Abatract

This experiment was conducted in a factorial arrangement in a completely randomized design with three replications. 24 canola genotypes
(13 varieties and 11 double haploid lines) at four levels of soil moisture including 80, 50, 30 and 20% field capacity (FC) were evaluated
in pots in the greenhouse of seed and plant improvement Institute in Karaj during 2017. In this experiment, under severe stress condition
(20% FC), GKH2005 had the highest velocity of germination, coefficient of germination velocity and percentage of germination.
Accordingly, GKH2005 was identified as a water stress tolerant cultivar in the germination stage and seedling establishment. Also, the
growth of the shoot was more affected by different levels of soil moisture in comparison to the root growth that indicating a greater
sensitivity of the stem length compared to the root length in response to the low water stress. Therefore, the root-shoot ratio can be an
appropriate index for assessing the water stress tolerance GGE biplot analysis was done based on final emergence in order to rank the
genotypes, identify the stability of 24 canola genotypes under water stress conditions, select an ideal and water stress tolerant genotype
and identify the appropriate moisture level for selection of superior genotypes in seedling stage. The results showed that cultivars such as
Oase, Triangle, Tassilo and Savanah, had very high stability under stress conditions, but due to small amounts of the first and second
components, they were classified as susceptible to water deficit stress. Also, SLM046 and Billy had the least stability in traits under water
deficit stress at germination stage. Due to the non-separation of the three levels of soil moisture (80%, 50% and 30% FC), were not suitable
for selection and only 20% FC was identified as the appropriate condition for selecting the ideal genotype. Therefore, between genotypes
that were located in a 20% FC, based on the 'which-won-where' pattern, GKH 2005 was identified as the superior genotype.
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Table 1- Names and origin of genotypes examined in the experiment

oL 5 55l

AJL«.’Z rb i_,\.ﬁ 4;[:“‘)' °)L€‘.
Number Names Origin Winter types  Spring types
wsl b
1 Cooper x
France
ST
2 SLM046 ° x
Germany
i3
3 Karun Nk x
France
13
4 Lilian - x
France
4 s
5 Billy s x
France
HLIT
6 Tassilo ° x
Germany
Sl el il
Commercial cultivars 7 Adriana x
France
1
8 Savanah s x
France
13
9 Oase e x
France
HLIT
10 Triangle ° x
Germany
4 s
11 Okapi - x
France
12 Opera Fa x
Sweden
Ol ylme
13 GKH 2005 x
Hungary
14 DH1 x
15 DH 2 x
16 DH 3 x
17 DH 4 x
Lord 18 DH 5 .
(dsshls o) 19 DH 6 Ol sl )
Lines Iran
(double haploid) 20 DH 7 x
21 DH 8 x
22 DH9 x
23 DH 10 x
24 DH 11 x
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Table 2- Analysis of variance (Mean squares) of traits related to germination in 24 oilseed rape genotypes
in standard germination test
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ooy T glas
e 48 89.6 0.92 0.89 35
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*, ™ and " denote significant differences at 5, 1 % levels, and not significant respectively.
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Table 3- Mean comparison of rapeseed genotypes based on a standard germination test

Gy 53 5d) G4l Co g

S S5l Ao (o) ealS dsb g sl , .
Genotypes  Germination percentage  Seedling length (cm)  seed vigor Veloczlstgegprere[jr:;?atlon
Cooper 99.6 ab 6.20 | 6.18 j 25.671i
SLMO046 99.7 ab 496 p 495p 24.23n
Karun 98.7 bc 5.70n 5.82m 25.00 k
Lilian 95.7 ef 6.28 jk 6.011 25.23
Billy 98.4c 6.88 ¢ 6.77 9 26.11f
Tassilo 96.5d 8.03b 7.75d 26.92 d
Adriana 93.7 hi 6.70 h 6.28 i 25.81h
Savanah 100.0 a 6.98 f 6.98 f 26.61e
Oase 100.0 a 7.80d 7.80 cd 26.96 cd
Triangle 95.09g 6.53 i 6.20 j 25.69 i
Okapi 100.0a 7.85¢C 7.85¢C 27.05¢
Opera 100.0a 7.97 bc 7.97 ab 27.25b
GKH2005 99.0b 8.90a 8.8la 27.81a
DH 9 100.0 a 7.15¢€ 7.15¢€ 27.00 cd
DH 5 99.0b 6.15 Im 6.09 k 25.24 ]
DH 4 99.0b 6.32] 6.26 i 25.80 h
DH 3 99.0b 5.16 0 511n 24451
DH 7 99.0b 6.87 g 6.80 f 26.13 f
DH 8 100.0a 5.07p 5.07 no 24.42 Im
DH 10 100.0 a 6.52 i 6.52h 26.00¢g
DH 13 99.0b 497p 4.92q 24.22n
DH1 96.0e 4.87q 468r 24.130
DH 6 77.0] 3.20s 2.46t 20.95¢q
DH 11 94.0h 4.45r 4.18s 23.81p

I e b (s e el oy gy ezl el 53 FLSD 05057 b aplicn Cog o L (518 S50

Columns with same letters indicate no significant differencebased on FLSD test at 0=0.05.
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Table 4- Analysis of variance (Mean squares) of traits related to germination in 24 oilseed rape genotypes at
different levels of soil moisture

Sl 5SS
Mean Squares

c
g 3 g .3 g 1 g
5 oag  ME aE g 1g. 18 dE
5 gl by Yy 4E A5 e G5 Jg IE
S.0V 3 X3 s 9 8 3. 3 %\ 28 58 =20
K 15 3= 95> Y5 VS L E XS
e Y F v, 2 22 555 LIS 5 2
3 £ 30 3= vE 35O EC =
ST 75 3 8 E 7> 3 C
3] 3 ] 3 '3 s
= > O (o) Y %
Sl oy
K . b g 3 1812.1" 0.00124106™  530.39"™  516183.7 0.00116999™  88.62™  5.0279™
(Soil moisture Levels)
=P 23 841.9™  0.00057252"" 218.39™ 168664.3""  0.00022629™  41.02™ 0.8965™
(Genotypes)
%P UL - - " - - - -
. . 69 306.6 0.00021123 19.49 43802.4 0.00002242 18.20 0.0942
(Soil moisture x Genotypes)
2ol ol
el 192 417 0.00002800 0.38 9058.0 0.00000770 1.06 0.0373
(Error)
( ) Ol ks o
o 7.1 7.0 7.0 10.0 2.2 7.4 24
CV (%)
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,"and " denote significant differences at 5, 1 % levels, and not significant respectively.
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Table 5- Effect of soil moisture content on germination-related traits in 24 oilseed rape genotypes at seedling
stage (Mean comparison of interaction effect by physical slicing method).

2 0L o s
]

s Giler Lo s

= Final Emergence Mean Daily Germination
CenobypPes  gg0FC  ®SOFC  %30FC  %20FC %80 FC %50 FC %30 FC %20 FC
Cooper 88.9bc 97.7 a 91.1 abc 60.0 i 0.074000 ab 0.081333 a 0.076000 abc 0.050000 i
SLMO046 88.9bc 95.5ab 80.0de 42.2 0.074000ab  0.079333ab  0.067000 de 0.035000 j
Karun 93.2abc 97.7 a 75.0e 77.7 efg 0.077667 ab 0.081333 a 0.062667 e 0.064667 efg
Lilian 65.5d 95.5ab 91.1abc 73.3fgh 0.054667 ¢ 0.079667 ab  0.076000 abc  0.061000 fgh
Billy 93.3abc 97.7a 84.4 cde 59.9i 0.077667 ab 0.081333a  0.070333 cde 0.049667 i
Tassilo 91.1 abc 93.3abc 97.7 ab 62.2 hi 0.076000ab  0.077667 abc ~ 0.081333 ab 0.052000hi
Adriana 96.4 abc 82.2d 95.5ab 84.4b-f 0.080333 ab 0.068667 d 0.079667 ab  0.070667 b-f
Savanah 70.0d 100.0 a 88.8bcd  78.9d-g 0.058333 ¢ 0.083000a  0.074333bcd  0.065667 d-g
Oase 88.9 be 97.7a 91.1abc 80.5c-g 0.074000 ab 0.081333a  0.076000 abc  0.067333 c-f
Triangle 91.1 abc 86.6 cd 100.0 a 60.0i 0.076000ab  0.072333 cd 0.083000 a 0.050000 i
Okapi 91.1 abc 100.0 a 95.5 ab 97.7a 0.076000 ab 0.083000 a 0.079667 ab ~ 0.081333 ab
Opera 99.7 ab 100.0 a 97.7ab 97.7a 0.083000 a 0.083000 a 0.081333ab  0.081333 ab
GKH2005 99.6a 97.7a 100.0 a 100.0 a 0.083000 a 0.081333 a 0.083000 a 0.083000 a
DH9 86.6¢C 100.0 a 100.0 a 97.7a 0.072000 b 0.083000 a 0.083000 a 0.081333 ab
DH 5 95.5 abc 100.0 a 97.7ab 100.0 a 0.079667 ab 0.083000 a 0.081333 ab 0.083000 a
DH 4 100.0 a 100.0 a 95.5 ab 93.3 abc 0.083000 a 0.083000 a 0.079667 ab  0.077667 abc
DH 3 100.0a 100.0 a 100.0 a 97.7a 0.083000 a 0.083000 a 0.083000 a 0.081333 ab
DH7 86.6¢ 95.5 ab 95.5 ab 91.1ad 0.072000 b 0.079333ab  0.079667 ab  0.076000 a-d
DH 8 100.0 a 100.0 a 100.0 a 93.3 abc 0.083000 a 0.083000 a 0.083000a  0.077667 abc
DH 10 97.7ab 100.0 a 100.0 a 88.9 a-e 0.081333 a 0.083000 a 0.083000 a 0.074000 a-e
DH 13 70.0d 100.0 a 95.5 ab 91.1ad 0.058333 ¢ 0.083000 a 0.079667 ab ~ 0.076000 a-d
DH 1 100.0 a 88.9bcd  88.9 hcd 95.5ab 0.083000a  0.074000 bcd  0.074000 bcd  0.079667 ab
DH 6 88.9 be 50.0¢e 54.4 f 67.7 ghi 0.074000 ab 0.041667 e 0.045667 f 0.056333 ghi
DH 11 97.7ab 88.9bcd  88.9bcd 95.5ab 0.081333a  0.074000 bcd  0.074000 bcd  0.079333 ab
LSD 11.097 7.026 10.056 13.167 0.009 0.0058 0.0082 0.0108
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Continued Table 5 O Jgder aals!
elE o)us e ls Sl e
REEa Seedling Vigour Index Velocity of Germination
Genotypes o480 Fc %50 FC %30 FC %20 FC %80 FC %50 FC %30FC %20 FC
Cooper 6.8 hij 6.0 jk 35k 1.7 jkI 786 gh 1021 cd 929 fgh 490 jk
SLMO046 6.4 ijk 9.0i 2.6Im 1.2kl 896 c-h 1038 a-d 667 418k
Karun 7.0 ghi 6.7 3.7k 2.3ijk 86le-h 1056 a-d 822 h 768d-h
Lilian 4.1 mno 6.7 3.6 k 2.3ijk 739h 1025 cd 943d-h 712 e-i
Billy 7.8fgh 84i 3.3kl 1.01 954 a-f 1061 a-d 862 gh 537 ijk
Tassilo 290 4.6 Im 9.1f 1.6 jki 1037 a-d 985 de 1016 a-f 627 g-j
Adriana 5.6 jki 3.7mn 6.4 hi 3.1ghi 843 e-h 863 f 1012 a-f 825c-g
Savanah 3.7no 5.0kl 55]j 2.2 il 803 fgh 1028 bcd 940 e-h 650 g-j
Oase 5.1 klm 5.0kl 53] 2.4 ijk 836 e-h 1039 a-d 961 c-g 619 h-k
Triangle 4.4 1Imn 32n 6.7 hi 1.8 jkl 910 b-g 881 ef 1041 a-f 645 g-j
Okapi 13.0de 192 a 11.3e 9.7 cd 958 a-f 1104 abc 1039 a-f 1069 ab
Opera 14.6 bc 18.1bcd 11.9de 112 b 984 a-e 1118 abc 1079 abc 1072 ab
GKH2005 14.5bc 18.4abc 13.7¢ 153a 875d-h 1106 abc 1098 ab 1114 a
DH9 11.7e 16.8¢ 165a 4.0 fgh 870d-h 1127 abc 1120 a 995 abc
DH5 156 b 16.5¢e 116e 4.1 fg 1058 abc 1119 abc 1073 a-d 1018 abc
DH 4 15.8b 18.9ab 152 b 72 e 1104 a 1135 ab 1065 a-e 912 a-e
DH 3 13.5cd 14.3f 11.9 de 45 f 1112 a 1113 abc 1108 a 1011 abc
DH7 11.7e 152 f 7.1 h 26ij 877 d-h 1074 a-d 1022 a-f 891 b-f
DH 8 17.3a 17.6 cde 16.2 a 10.9 bc 1121a 1138 a 1130 a 1004 abc
DH 10 153 b 17.2de 125d 3.2 ghi 1065 ab 1126 abc 1096 ab 935 a-d
DH 13 9.1f 151 f 8.3g 6.8e 863 e-h 1126 abc 1045 a-f 903 b-e
DH1 15.1b 10.8 h 6.3i 8.5d 1117 a 992 d 970 b-g 1001 abc
DH 6 8.4fg 29n 23m 2.8 hij 988 a-e 418 g 503]j 691f-j
DH 11 15.6b 12.3¢g 799 11.0b 1094 a 991d 954 c-g 998 abc
LSD 1.388 1.115 0.7854 1.2883 167 108 131 203
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Continued Table 5 O Jgder aals!
_ B3 e s Pad wlisy Sl So
e Coefficient of Velocity of Germination Daily Germination Speed
Genotypes %80 FC %50 FC %30 FC %20 FC %80FC  %S0FC  %30FC  %20FC
Cooper 0.121333fg  0.122333kl 0.1203331 0.115667 hij ~ 13.6b 123e  133def  22.8ab

SLM046 0.122667 efg 0.127000 g 0.121000 Kl 0.109333 j 13.5 bc 12.6 de 15.1 bc 24.7a
Karun 0.123667d-g  0.125667 ghi 0.123000 jkI 0.116000 g-j 12.9 bc 12.3e 16.1b 15.5 def
Lilian 0.123667 d-g 0.125000 g-j 0.120667 ki 0.117667 f-i 183a 12.6 de 13.2 def 16.4 de
Billy 0.120000 fg 0.126667 gh 0.120333 | 0.117667 f-i 12.5bc 12.3e 14.2 cd 22.0b

Tassilo 0.121333 fg 0.124000 ijk 0.125667 g-j 0.118333 e-i 13.3 bc 12.9 cde 12.3 ef 19.5¢

Adriana 0.119667 g 0.125000 g-j 0.124667 hij 0.116000 g-j 12.4 bc 14.7Db 12.6 ef 143 e-i

Savanah 0.121667 fg 0.123000 jkl 0.123333 i-I 0.115333 hij 17.1a 12.0e 13.6 de 15.3 efg
Oase 0.121333 fg 0.124667 hij 0.123667 ijk 0.13333 ij 13.6b 12.3¢e 13.2def  14.9e-h

Triangle 0.120667 fg 0.121333 | 0.123667 ijk 0.118000 e-i 13.2 b 13.9 bc 12.0f 23.2ab
Okapi 0.12667 cde 0.132667 c-f ~ 0.128000 d-g 0.128667 ab 13.3hc 12.0e 12.6 ef 123

Opera 0.127000 cde ~ 0.134000bcd ~ 0.130000cde  0.128667ab  12.0bc 12.0e 12.3 ef 12.3i
GKH2005  0.124667 def ~ 0.135667ab  0.130000cde  0.131667 a 13.2 be 12.3e 12.0f 12.0i
DH9 0.130667 abc ~ 0.134333 bc 0.133333b  0.121000c-h  12.9hc 120e 120f 12.3i
DH5 0.131000 abc ~ 0.132333c-f  0.129000 def ~ 0.119333d-i  12.6bc 120e 12.3ef 120i
DH 4 0.132333 ab 0.137333 a 0.132667 bc  0.120000 c-i 120¢ 120e 126ef  12.9hi
DH 3 0.131000abc ~ 0.131667 ef ~ 0.131000bcd  0.121667c-h  12.0¢c 12.0e 12.0f 12.3i
DH7 0.130667 abc  0.133667 b-e  0.127333e-h  0.116667 ghi  13.6b 12.6de  12.6ef  13.3fi
DH 8 0.134000 a 0.137667 a 0.137000a  0.126667abc  12.0c 12.0e 120f  13.0ghi
DH 10 0.130000 abc ~ 0.134333bc ~ 0.129000 def ~ 0.122667 b-g  12.3bc 120e 120f 135 f-i
DH 13 0.127667bcd ~ 0.135000b  0.127667 e-h  0.118667 e-i 17.1a 120e 126ef  13.3fi
DH 1 0.132667a  0.132000def ~ 0.127333e-h  0.124667b-e  12.0c 135cd  136de  126hi
DH 6 0.131000abc ~ 0.131000 f 0.126333f-i  0.124000b-f  135hbc 240a 244a  178cd
DH 11 0.133000a  0.132333c-f  0.125333gj 0.125667a-d 123bc  135cd  136de  126hi
LSD 0.0048 0.0022 0.0032 0.0068 1571 1.156 1.385 2.381
I a3 e Nl oy gy ezl pelas 53 FLSD 05057 ol arlicn U5 o L (sla o S50
Columns with same letters indicate no significant difference based on FLSD test at a=0.05.

VY



\\‘%ﬂ_lﬂ/\‘ww/‘\ &/glj\)x‘_g”ujpl;q,@ wlf,?bbfc‘w}@)“")"&{l}

SlomalS al o 53 IS L35 YF 56l sl p5Y Ol o sie S0l Sl gyt s S -5 s

(S5 (A3 0 as 4 e 1 ke aslie)
Table 6- Effect of soil moisture content on means of Mean Time to Germination in 24 oilseed rape genotypes
at seedling stage (mean comparison of interactions effect by physical slicing method).

(G30) 581 @l p3Y Olej Lo s

= Mean Time to Germination (days)

Genotypes %680 FC %650 FC %630 FC %620 FC
Cooper 8.26 ab 8.13 ab 8.33a 8.63 bc
SLMO046 8.13 abc 7.86¢€ 8.26 ab 9.20 a
Karun 8.10 abc 8.00 cd 8.13 abc 8.63 bc
Lilian 8.13abc 8.00 cd 8.26 ab 8.50 b-e
Billy 8.33ab 7.90 de 8.30a 8.50 b-e
Tassilo 8.30 ab 8.06 bc 7.96 c-f 8.46 b-f
Adriana 8.36 a 8.03 bc 8.00 cde 8.56 bcd
Savanah 8.23 ab 8.13 ab 8.06 bcd 8.66 bc
Oase 8.23ab 8.03 bc 8.06 bcd 8.86 ab
Triangle 8.30 ab 8.20a 8.06 bcd 8.46 b-f
Okapi 7.90cd 7.53 fg 7.80 e-i 7.80 hij
Opera 7.86 cd 7.46 gh 7.70 g-j 7.76 ij

GKH2005 8.03 bc 7.40 hi 7.66 h-k 7.63]
DH9 7.66 de 7.46 gh 7.50 kI 8.30 c-h
DH 5 7.63 de 7.56 fg 7.76 f-j 8.40 b-g
DH 4 7.53e 7.30 i 7.56 jk 8.33¢c-g
DH 3 7.63 de 7.60 f 7.63 ijk 8.20 c-i
DH7 7.66 de 7.50 fgh 7.86 d-h 8.56 bcd
DH 8 7.46 e 7.26 7.301 7.90 g-j
DH 10 7.70 de 7.46 gh 7.73 0 8.16 c-i
DH 13 7.86 cd 7.40 hi 7.83 e-i 8.43 b-f
DH1 7.53¢e 7.56 fg 7.86 d-h 8.03 e-j
DH 6 7.63 de 7.60f 7.90d-g 8.10 d-j
DH 11 7.53e 7.56 fg 8.00 cde 7.96 f-j
LSD 0.309 0.1283 0.2075 0.5015

I a3 e Vel oy gy Szl el 53 FLSD 05037 ool r sl G5 b sl il

Columns with same letters indicate no significant differencebased on FLSD test at 0=0.05.
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Table 7- Analysis of variance (Mean squares) of traits related to seedling in 24 oilseed rape genotypes at
different levels of soil moisture

Sl Sk
Mean squares

5 e ;T = <= 5 3 5 i %
Pl [CLIB AR ST _%\im = 35 \)E '\8
sov A S S S A
e 1% 7 g 78 v
U= ¥ o 3= E 3 =
75} o g 2 B 2 ©
O o 8
Sl o
_ _"j’ Do 3 270.10" 6.545" 0.8251" 2.007* 0.3880"
(Soil moisture Levels)
ails 23 17.36" 2.175™ 0.0917"* 0.229* 0.0465™
(Genotypes)
SIS ks " " " " "
(Soil moisture x Genotypes) 69 2.12 1.659 0.0262 0.051 0.0215
aoleT elas
e 192 0.58 0.030 0.0021 0.015 0.0026
(Error)
( ) Ol ks s o
oY S s 7.8 102 14.4 9.7 109
CV (%)

st SN D9y 5 LY D Jlazn| o 53 513 an o5 5 4 NS 5%

*, ™ and ™ denote significant differences at 5, 1 % levels, and not significant respectively.
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Table 8- Effect of soil moisture content on means of shoot length in 24 oilseed rape genotypes at seedling
stage (mean comparison of interactions effect by physical slicing method).

(o la) axadle Jsbo

Ge:;t;;es _ Shoot lenght (cm)
%80 FC %50 FC % 30 FC %20 FC
Cooper 9.73 g-j 10.20 fg 7.84 ghi 4,53 fg
SLMO046 9.93 e-i 8.96 hi 8.82 e-h 4289
Karun 9.75 g-j 9.70 gh 9.09d-g 6.40cd
Lilian 10.03 d-i 10.28 efg 9.22 def 5.92 cde
Billy 10.56 d-g 10.88 def 8.37 fgh 4.39 fg
Tassilo 12.13 ab 12.03 ab 8.18 fgh 4.50 fg
Adriana 11.10 bed 10.70 ef 9.26 def 6.20 cde
Savanah 10.33d-h 10.98 c-f 9.20 def 6.60 cd
Oase 10.30 d-h 11.80 a-d 10.16 bed 5.81 cde
Triangle 10.60 d-g 10.53 efg 9.80de 6.05 cde
Okapi 11.86 abc 11.85 abc 11.57a 9.52 ab
Opera 12.27 a 11.97 ab 11.15ab 9.70 a
GKH2005 11.82 ahc 1220 a 11.07 abc 9.67 a
DH 9 11.02 cde 11.15 b-e 9.82 cde 6.72 cd
DH 5 10.90 c-f 10.15fg 9.87 cde 8.32b
DH 4 10.97 cde 10.32 efg 8.20 fgh 7.05¢
DH3 10.12 d-i 9.16 hi 7.65 hi 4.97 efg
DH 7 9.95 e-i 10.80 ef 7.86 ghi 5.10 efg
DH 8 9.31 hij 9.07 hi 8.02 fgh 5.90 cde
DH 10 10.05 d-i 10.52 efg 8.72 e-h 5.47 d-g
DH 13 8.80 ] 8.97 hi 6.72i 6.01 cde
DH1 9.85 f-i 8.87 hi 6.70 i 5.65 def
DH 6 9.12ij 6.20 j 5.05j 4359
DH 11 9.95 e-i 8.45 i 6.62 i 6.70 cd
LSD 1.1019 0.9367 1.2721 1.265

I a6l e OV Ay gy ezl mlaw 55 FLSD O3a5T ool alie Cog o b (sla L

Columns with same letters indicate no significant differencebased on FLSD test at 0=0.05.
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Table 9- Effect of soil moisture content on means of seedling-related traits in 24 oilseed rape genotypes at
seedling stage (mean comparison of interactions effect by physical slicing method).

(o Slo) araty, J b
Root lenght (cm)

555

(o ssl) 09l S J sk
Cotyledon lenght (cm)

GenoYPEs “oi80FC  %B0FC  %30FC %20 FC

%80FC %50FC % 30FC %20FC

Cooper 5.43a 6.20 a 3.25¢-i 2.97 efg
SLMO046 4.64 be 4.44 cde 3.06 e-i 2.42 hij
Karun 4.36 cde 4.93 be 4.02 a-d 2.79 fgh

Lilian 3.56 hi 4.26 def 3.68 a-f 3.24 b-e
Billy 4.43 b-e 522b 3.26 c-i 2.06
Tassilo 2.861 2.65Im 3.56a-h 2.68 ghi

Adriana 3.87fg 3.37¢ 4.18 ab 4.00a

Savanah 4.66 b 4.03 ef 3.60 a-g 222
Oase 4.53 bed 3.32 g-k 4.23ab 3.01d-g

Triangle 4.16 ef 2.82 kim  3.73 a-f 2.34ij

Okapi 3.57 ghi 5.10b 3.47 a-h 3.55Db
Opera 3.01 ki 3.72 fgh 3.90 a-e 3.45 be
GKH2005  4.25de 2.85j-m  4.15abc 427a
DH9 3.50 hi 2.06n 3.87 a-e 2.34ij
DH5 3.17 jk 4.20 ef 3.17 d-i 2.82fg
DH 4 2851 4.25 def 2.82 f-i 2.72 ghi
DH3 245m 3.85fg 3.35b-h 2.62 ghi
DH7 3.45ij 4.78 bed 2.66 hi 2.85 efg
DH 8 2.98 kl 3.00i-1 3.65 a-f 3.43bc

DH 10 3.27ijk 3.20 h-k 3.50 a-h 3.37 bed
DH 13 4.50 bed 2.90 i-m 430a 435a

DH1 3.79gh 2.42 mn 2371 3.13c-f
DH 6 2.35m 2.621Im 2.72 ghi 3.15c-f
DH 11 3.57 ghi 3.42 ghi 3.15d-i 4.30a
LSD 0.3001 0.538 0.9221 0.3903

0.70 a 0.66 bc 0.56 a 0.23 cde
0.60 b 0.70b 0.60 a 0.20 de
0.60 b 0.60 cd 0.53a 0.10 f
0.56 bc 0.63 bc 0.56 a 0.16 ef
0.56 bc 0.70b 0.56 a 0.10f
0.40 efg 0.30gh 0.36b 0.16 ef
0.30 hi 0.53 de 0.36b 0.20 de
0.30 hi 0.40f 0.36b 0.23 cde
0.40 efg 0.40 f 0.36b 0.23 cde
0.40 efg 0.36 fg 0.30 bed 0.26 cd
0.46 de 0.50e 0.40b 0.30bc
0.50 cd 0.80a 0.40b 0.36 ab
0.43 def 0.60 cd 0.40b 0.30 be
0.40 efg 0.30gh 0.30 bed 0.16 ef
0.33 ghi 0.40f 0.33bc  0.23cde
0.26 i 0.40f 0.20d 0.26 cd
0.46 de 0.50e 0.30 bcd  0.23 cde
0.36 fgh 0.53de 0.23 cd 0.20 de
0.33 ghi 0.36 fg 0.36b 0.26 cd
0.40 efg 0.50e 0.40b 0.30 bc
0.40 efg 0.50e 0.36b 0.40 a
0.26 i 0.23 hi 0.20d 0.16 ef
0.46 de 0.20i 0.20d 0.23 cde
0.43 def 0.40f 0.23 cd 0.26 cd
0.0749 0.0843 0.1024 0.0948
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Continued Table 9

oL 5 55l

A Jgd> aals!

el 03l 57 2 0
3]

Al 4 axradsy Job Co

Geﬁotypes - Cotyledon width (cm) Root to shoot ratio

%80 FC %50FC %30FC  %20FC  %80FC %50FC %30FC %20 FC
Cooper 1.16a 1.16 bc 1.06 ab 0.40 ghi 0.52 a 0.61a 041c-g 0.67abc
SLMO046 116 a 1.36 a 113a 0.46 e-h 0.46 b 0.49 bc 0.35 efg 0.56 d-h
Karun 1.10 ab 1.23b 1.03ab 0.36 hi 0.44b 0.53b 0.44 b-e 0.43 j-m
Lilian 1.10 ab 1.20 be 1.03ab 0.53 def 0.39 cd 0.45 de 0.40 c-g 0.54 e-i
Billy 1.00 be 1.23b 1.00b 0.43 f-i 0.38 cd 0.48 cd 0.39d-g  0.48 hij
Tassilo 0.70¢g 0.70ij 0.46¢g 0.40 ghi 0.23i 0.22Im 0.51 bc 0.63 a-e
Adriana 0.70¢ 0.90 efg 0.63 def 0.50 d-g 0.34 ef 0.31 hi 045b-e  0.60c-g

Savanah 0.70¢g 0.90 efg 0.63 def 0.53 def 045b 0.36¢ 0.36 d-g 0.33n
Oase 0.86 de 0.80 ghi 0.63 def 0.50 d-g 0.44b 0.26 k 0.41c-f  0.53ghi
Triangle 0.70¢g 0.66 jk 0.53fg 0.43 f-i 0.39¢c 0.26 k 0.35d-g  0.46ijk
Okapi 0.83 def 0.80 ghi 0.80¢c 0.60 bcd 0.28 gh 0.43 ef 0.30¢ 0.37 Imn
Opera 0.83 def 1.10 cd 0.66 de 0.70 ab 0.24i 0.31 hi 0.34efg  0.35Imn
GKH2005 0.80 efg 0.96 ef 0.73 cd 0.60 bcd 0.36 de 0.25 kl 0.35d-g  0.44jkl
DH 9 0.83 def 0.70 ij 0.73 cd 0.50 d-g 0.31fg 0.19m 0.39d-g  041j-n
DH 5 0.70¢g 0.76 hij 0.73 cd 0.53 def 0.29 gh 041f 0.32fg 0.35mn
DH 4 0.56 h 0.80 ghi 050¢g 0.56 cde 0.26 hi 041f 0.34efg  0.38k-n
DH 3 0.76 efg 0.80 ghi 0.70 cd 0.50 d-g 0.24i 0.42 ef 0.43b-e 0.53 ghi
DH7 0.73 fg 1.00 de 0.63 def 0.46 e-h 0.33 ef 0.44 def 0.34 efg 0.53 ghi
DH 8 0.80 efg 0.80 ghi 0.70 cd 0.66 abc 0.31fg 0.35gh 0.45 b-e 0.62 a-e
DH 10 0.73 fg 0.93 ef 0.73 cd 0.60 bcd 0.32f 0.30 ij 0.40c-g  0.61b-f
DH 13 0.80 efg 0.93 ef 0.70 cd 0.73a 0.51a 0.32 hi 0.64a 0.69 ab
DH 1 0.56 h 0.50 1 046¢g 0.33i 0.38 cd 0.27 jk 0.35efg  0.55e-h
DH 6 0.93 cd 0.56 ki 0.46¢ 0.53 def 0.26 hi 0.42 ef 0.54 ab 0.70a
DH 11 0.76 efg 0.86 fgh 0.56 efg 0.56 cde 0.36 de 041f 0.47 bed 0.64 a-d
LSD 0.1077 0.1283 0.1208 0.1239 0.0331 0.0376 0.1139 0.0837

.x,\xﬁpwu@#;nwwﬁcgJubldu);FLSD 03037 ool alie O35 0 b sl Koo

Columns with same letters indicate no significant differencebased on FLSD test at 0=0.05.

@ drdds ) Cans L3 57 ,lebI (Xia and Xiaoyu, 2012)
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Figure 1- Genotype ranking in order to determine the stability of 24 oilseed rape genotypes
under water stress conditions in seedling stage based on final emergence trait
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Figure 2- Identification chart of ideal and tolerant genotypes (Best genotype) based on the ‘which-won-where'
patternin seedling stage based on final emergence trait
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Figure 3- Identification suitable section (moisture level) for selection of superior genotypes in seedling
stagesuperior based on final emergence trait (In the right-hand ruler of the figure, a: 80% moisture FC, b:

50% moisture FC, ¢: 30% moisture FC, and d: 20% moisture FC).
Also, the names of the genotypes are shown in Fig. 1.
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