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Table 1- ANOVA of drought-tolerance indices and grain yield of rapeseed cultivars under
normal and drought stress conditions

s . S aild o Slos
&y goli 4?)0_ wlo gy oy e 8 Shas ) ) ol s
SOV &3l Seed il Oil vidd G g Tl 'S i Ll o
R df  percentage 4 ¥p) o
(Year) Juw 1 277" 734454 53 ** 3177220.8 ** 1981983.8™
(Error) s 4 0.66 3487.68 2188.9 64235.0
Planting date (P) cwals & ,6 1 141.1 ** 16885501.63 ** 48027496 ** 33664554.2 **
(PxYear) Jlwx cuils &,b 1 5.90 ** 2784653 ™ 449800.4 ™ 96400.4"™
() {1798
shel &5 s 4 0.38 20075.39 2223485 724518
Main-plot error
Cultivar (C) 3, 4 0.30™ 138407.72™ 461736.8™ 291301.5™
(PxC) pbyx cabls g6 4 0.05™ 27101.03™ 74460.1™ 64416.7™
(PXC)  Jlwx o, 4 0.77 ** 462713.35 ** 1486764.9 * 945409.6 *
Jlox ) x cdlb &b 4 0.30™ 91164.05 ™ 270659.9™ 139407.5™
(PxCxYear)
(Total error) s 32 0.20 64218.67 456087.9 242941.3
CV. (%) &y gy 1.07 19.63 18.70 19.23

S s e NS g ao 0V 50 Jlaiml o ;o o gime o oy s g 3
* and ** are significant at 5% and 1% respectively and nsis non- significant.

Y Jgus alol

Table 1- Continued

el _
Oy @l 4:"’ 7 Josdi s Gl s (690 (el
+ -]
S.OV. ‘5(;’ Yy ‘(Y N YShosles  (MP) glus :2;4’;:
STh
(Year) Jlw 1 0461** 0.30** 0.0002™ 2542865.1**  2430898.8 **
(Error) s 4 0.004 0.01 0.0030 19509.9 35060.6
Planting date (P) coils & ,6 1 9.059** 512%* 0.0484™  40531176.6 ** 40332?00'4
(PxYear) Juox cusls g, 1 0.009™  0.01™ 0.0615™ 32480.3™ 10800.4"™
Sl @ )5 slas
4 0.014 0.01 0.0298 51590.5 42569.7
Main-plot error
Cultivar (C) o8, 4 0.100™  0.04™ 0.0012™ 369598.4™ 370025.2™
(PxC) @od,x cadls gu,b 4 0.025™  0.01™ 0.0019™ 66411.1™ 61947.3™
(PxC)  Jlwx o, 4 0.329**  0.14* 0.0022"™ 1194008.3**  1176207.9 **
Jlox oy x bl 8,6 4 0.120™  0.02™ 0.0020™ 198225.6™ 215287.8™
(PxCxYear)
(Total error) s 32 0.054 0.036 0.031 197424.9 191362.3
C.V. (%) &l pis s g 30.08 19.22 24.65 14.39 14.45

* and ** are significant at 5% and 1% respectively and nsis non- significant.
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Table 2- Mean comparison of treatment main effects on seed oil percentage and ail yield

e s &l C"éﬁ) S ,S.Ln.c
Treatments W ylos o 9;,, e Oil yield
Seed ail percentage (kg.ha?)
Jbw 2015-16 a8-1vaf 41.26 a 1369.25a
Y ear 2016-17 ar-1Y40 4157 a 1212.78 b
Planting date 6 Nov okl 40.33b 91590 b
ES Hydromel 4161la 1383.08 a
. ES Alonso 41.32b 1284.58 ab
) ES Darko 4142 b 1250.13 ab
Cultiver ES Lauren 41.36 ab 1191.58b
Ahmadi 41.38 ab 1345.71 ab

Q5505 lo e WS dus )0 gty e j0 SIS yge3T Bubs S i g (sl sl i Sileo
Numbers with common al phabets, according to the Duncan test, have no significant difference at the 5% level.

IS o (Sas 15 Joos slagasls p el &b 8 -Y Joao
Table 3- Effect of planting date on drought-tolerance indices of rapeseed

i1s 8 ;SLos Lo aSilae
“Be il o ,Slos e ls . i oSk o
cbls fu, bl o . e Ly ) e
. byl 5o O Jood $290%¢
Planting date i (9 Y1) 0,5 4oe 2,5 dos $290 54
Y'S) i (STh MP) gl

yp YSsh GMP)
7 OCt pg0 10 4505.6 a 3312.7a 1.16a 1.29a 0.74a 3909.2 a 38473 a
6 Nov sLTVe  2716.2b 18146 b 0.38b 0.70b 0.68 a 22654 b 22075b

Q3505 o ire BB ao p0 i g 10 SIS (yge3 Bubs S e B> (gl sl i Silo
Numbers with common al phabets, according to the Duncan test, have no significant difference at the 5% level.

S calbises o8] o (St 15 Jood sl asli -F Jguer
Table 4- Drought-tolerance indices of different rapeseed cultivars

| T o Silw o Silw
) t:i aleosles psly sl "’GT . o o
" TR b gwde gl ST SEE o
Cultivar EATIPRY 5 ySlos sl 590 3
Y'9) i (ST Db

Yp) YSh MP) GMP)
ES Hydromel 38419a 27423 a 0.86 a 107a 0.73a 32920a 3229.8a
ES Alonso 3588.0 a 2558.8 a 0.77a 1.00 a 0.71a 30735a 3014.6 ab
ES Darko 35224 a 2455.0 a 0.72a 0.96 a 0.70a 2988.8 a 2909.1 ab
ES Lauren 33449 a 2371.0a 0.65a 0.92a 0.71a 28579 a 2810.6 b
Ahmadi 37573 a 2691.2 a 0.86 a 1.05a 0.72a 32243 a 3173.1ab

Q3505 lo ire BB ao j0 i gl 10 SIS (yge3 Bubs S e B> (gl sl i Silo
Numbers with common al phabets, according to the Duncan test, have no significant difference at the 5% level.
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Table 5- Interaction of planting date and cultivar on drought-tol erance indices of rapeseed

L ylow
Treatments abb oo Sl el s el oo R Y
Gl byl el o Joxi 5 p5kes Silwb 5390 % e
cails I 3) O 59 ¥ i o N S ySos s> $290 %
Planting Cultivar Yp) (STl Ysh MP) (GMP)
date
ES Hydromel 4786.0 a 3490.7 a 1.28 a 1.36 a 0.76 a 4138.2 a 4062.3 a
00 10 ES Alonso 4573.7 a 34015a 1.20ab 1.33a 0.75a 3987.8 a 3925.8 a
ES Darko 44183 a 32425a 11lab 1.26a 0.75a 3830.5a 3756.7a
70ct ESLauren  41237a 30183a 097b 118a 073a 3571.0a 3527.8a
Ahmadi 4626.3 a 34105a 1.26 ab 1.33a 0.73a 40185 a 3964.0 a
ES Hydromel 2897.8b 1993.8 b 0.45c 0.78 b 0.71a 2445.8b 2397.2b
IR ES Alonso 2602.3b 1716.2b 0.34c 0.67b 0.68 a 2159.2 b 2103.3 b
gNov ES Darko 2626.5b 1667.5b 0.33¢c 0.65b 0.66 a 2147.0b 20615Db

ES Lauren 2566.2 b 1723.7b 0.34c 0.67b 0.69 a 21448b  2093.3Db
Ahmeadi 2888.3b 19718 b 047c 0.77b 0.70a 24302b  23822b

Q305 lo re BB auo p0 i gl 10 SIS (yge3 Bubo S e B> (gl sl Silo
Numbers with common alphabets, according to the Duncan test, have no significant difference at the 5% level.

G o9 g i Ll o ailo o Slee 5 (S 15 Jeod Glaat Ll o (Sss olpo -F Jea
Table 6- Correlation of drought-tolerance indices and grain yield of rapeseed cultivars under
normal and stress conditions

Yp Ys STI YI YsS MP GMP
O g s 5o dls o e 1
p
(Y'S) i dasl gl yo ails 0,5kes 0.83 ** 1
(ST yisd Joss pLis 0.94**  0.95** 1
Y1) o, dos p5lis 0.83**  (0.99 ** 0.95 ** 1
YSl) 8 ,5dos 5 Il aslis -0.12™ 043 ** 0.19"™ 0.43 ** 1
MP) (L) G905 (2Kl 0.96**  0.95** 0.99 ** 0.95 ** 0.13™ 1
(GMP) (5530 30 (owedid (il 0.95** 0,96 ** 0.99 ** 0.96 ** 0.18™ 0.98 ** 1

Sl sire e NS g ao 0 ) 50 Juio| o ;o o gime o oy s g 3
* and ** are significant at 5% and 1% respectively and nsis non- significant.
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Figure 1- Scheme of dendrogram according to mean correlation between the cultivars
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Abstract

Water resource limitation in the end of growth season of rapeseed crop is one of
the main problems for production and development of this crop in semi-arid regions of
Iran. Therefore, introduction of compatible and tolerate cultivar to this condition is
crucia for growth expansion of rapeseed. To identify and introduce suitable rapeseed
cultivar for delayed planting, a split plot experiment based on randomized complete
block design with three replications at Research Field of Seed and Plant Improvement
Research Institute of Kargj, Iran was conducted in 2015-16 and 2016-17. In this study,
sowing dates were October 7 (normal) and November 6 (delayed planting) asseinged to
the main plots, and rapeseed cultivars including ES Hydromel, ES Alonso, ES Darko,
ES Lauren and Ahmadi to the sub-plots. To introduce of tolerate cultivar to drought
tolerance indices, experimental plots were subjected to two common irrigation
conditions (control) and irrigation interruption from the flowering stage onwards
(drought stress). Combined analysis of data indicated that delayed planting significantly
reduced rapeseed oil percentage and oil yield. According to the results ES Hydromel
cultivar produced the highest oil percentage (41.61%) and oil yield (1381.08 kg.ha™).
Based on the selected indices of this study, including geometric mean productivity,
stress tolerance index, and mean productivity, the most tolerant cultivar under both
normal and delayed planting was ES Hydromel and the least tolerant cultivar under
normal conditions was ES Lauren and under stress conditions was ES Darko. The
results of cluster analysis also confirmed the formation of two clusters, ES Darko,
Ahmadi and ES Lauren in belonged to sensitive cluster and ES Hydromel and ES
Alonso to the tolerant cluster.

Key words: Drought stress, Grain yield, Hybrids, Oilseed, Sowing date.
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