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Evaluation of growth and seed yield of new winter oilseed rape (Brassica napus L.)
genotypes under terminal drought stress conditions
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Table 1. Meteorological information of Islamabad-e-Gharb Research Station, Iran (2014-15 and 2015-16 growing seasons)

\YaY-4F IFAF-40
2014-2015 2015-2016
L Les
Temperature (°C) Temperature (°C)
Lo g S il S Lo g Sl il SLL
Month obe Average  Max. Min. (mm) Precipitation Average Max. Min. (mm) Precipitation
Sep.-Oct. e 16.9 30.4 14 40.9 19.0 334 2.4 3.4
Oct.-Nov. R} 8.7 224 -4.2 61.5 10.0 26.2 -04 266.2
Nov.-Dec. 53T 6.2 - - 38.2 3.3 18.0 -11.4 60.4
Dec- Jan. ©3 24 14.8 -8.8 31.2 31 15.4 -8.6 67.7
Jan.-Feb. e 6.3 18.6 -0.8 20.7 3.2 10.0 -8.8 68.3
Feb.-Mar. Al 5.9 20.2 -6.4 46.5 9.0 19.0 -3.0 85.2
Mar.-Apr. REITY) 16.5 274 -1.6 58.1 9.6 22.6 -2.8 137.6
Apr-May  cigas)l 17.4 32.8 -1.2 9.7 16.3 31.8 1.8 39.8
May-Jun. sls & 24.5 374 9.4 0.0 19.6 33.6 5.8 0.0
S a5 slac s 5535 m,%}‘mﬂtu—v J
Table 2. Name, origin and type of winter oilseed rape genotypes
oyled S sl 55 iy o g Lie oyled 1S sl 55 Ly o s Le
No. Oilseed rape genotypes Origin and type of growth No. Oilseed rape genotypes Origin and type of growth
8y =02l 03 S13T o3, Ol ylows —0Lzd 03 S15T o3,
1 OPERA Sweden open poIIinater:ultivar 10 GABRIELLA Hungarian open pollinated cultivar
. Ol —oLedl o3 Bs15T 43, il p oy o o3,
2 Ahmadi Iranian open poIIinatedrf:uItivar 11 NEPTUNE French Hybrid cultivar
. Ol pl-0ldl 03 S515T o3, il p oy o o3,
3 Nafis Iranian open pollinated cultivar 12 ELVISE French Hybrid cultivar
: Ol =oLzsl o3 Es13T o3, Ol gl —olesl o3 Es15T (Y
4 Nima Iranian open poIIinatedVZultivar 13 HWI18 Iranian open pollinated Line
Ol oLzl o3 Ea3T Y Ol =0kl o3 Esl3T oY
5 KARAJL Iranian open pollinated Line 14 HL2012 Iranian open pollinated Line
6 OKAPI RN ,:_Jf;lﬂ ST 15 WPN6 ol pl - ot n,f_:\ﬂ oY
Iranian open pollinated cultivar Iranian open pollinated Line
Ol yloes —3Lidl 03 S515T o3, Ol gl =0l o3 Es15T Y
! GKH3705 Hungarian open pollinatedvéultivar 16 L155 Iranian open pollinated Line
Ol loee —3LES] u,f:uij, Ol =0zl o3 Esl3T Y
8 GKH2624 Hungarian open pollinated cultivar 7 HLsr21 Iranian open pollinated Line
9 GKHO0224 Ol loaa 0L 03 E515T 35 18 KARAJ Oyl =0l e £315T Y
Hungarian open pollinated cultivar Iranian open pollinated Line
Yyy
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Table 3. Mean and variation of seed yield and yield components of oilseed rape genotypes in drought stress treatments

"FYA-FEY AFAA O 5015 ol clac s ls 5 Slas 5 iy b5,

S i slales 5o ST glacs 55 3 Slas sl 5 4ils 3 Slae Ol i Ao s 5 5 Kbe ¥ J il

Mean Sl
S 33 4ls s s ,lm 05 e 3 4l
Treatments el olasles Silique.plant®  Seed yield (kg.hal) 1000 Seed weight (g)  Seed.silique?
Full irrigation S8 LT 150.0 5174 4.7 25.2
Irrigation withhold from silique development stage Aoy s 3 ol T Als 147.0 3501 4.1 24.2
Variation compared to full irrigation (%) Bl LT w4 s Sl i 2.0 32.3 12.8 3.97
Irrigation withhold from flowering stage A 1 o, LT Al 131.0 3038 3.6 23.3
Variation compared to full irrigation (%) oS T & Dl ks 12.7 41.3 23.4 7.50

P A e 5okl s e 5o ST sl 55 )5 iz e sla e li -F g
Table 4. Drought tolerance indices of oilseed rape genotypes in irrigation withhold from silique development stage treatment

olad 1S sl 55
No. Oilseed rape genotypes Yp Ys TOL MP SSI GMP STI
1 OPERA 5081 3347 1734 4214 1.07 4124 0.64
2 Ahmadi 4388 3304 1084 3846 0.77 3807 0.54
3 Nafis 4981 4020 961 4500 0.6 4475 0.75
4 Nima 5614 3782 1831 4698 1.02 4608 0.79
5 KARAJ1 4788 3130 1658 3959 1.08 3871 0.56
6 OKAPI 4410 3278 1132 3844 0.8 3802 0.54
7 GKH3705 5167 4233 934 4700 0.57 4676 0.82
8 GKH2624 5365 4282 1083 4823 0.63 4793 0.86
9 GKH0224 5621 3596 2025 4608 1.13 4496 0.76
10 GABRIELLA 4719 3086 1633 3902 1.08 3816 0.54
11 NEPTUNE 5259 3711 1548 4485 0.92 4418 0.73
12 ELVISE 4715 3329 1386 4022 0.92 3962 0.59
13 HW118 6064 3497 2567 4780 1.32 4605 0.79
14 HL2012 5535 3145 2390 4340 1.35 4173 0.65
15 WPNG6 5842 3357 2485 4599 1.33 4428 0.73
16 L155 5247 3457 1790 4352 1.07 4259 0.68
17 HL3721 4973 3100 1873 4036 1.18 3926 0.58
18 KARAJ2 5362 3358 2004 4360 1.17 4243 0.67
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Yp: Yield potential, Ys: Yield under irrigation withhold, GMP: Geometric Mean Productivity, SSI: Stress Susceptibility Index, STI:

Stress Tolerance Index, TOL: Tolerance Index, MP: Mean Productivity

Yye


http://dx.doi.org/10.29252/abj.21.4.328
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.4.3.9
http://agrobreedjournal.ir/article-1-1077-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-31 ]

[ DOR: 20.1001.1.15625540.1398.21.4.3.9 ]

[ DOI: 10.29252/2hj.21.4.328 |

YA Oliess F o,lets A(,s_ 5 S e (001 2 pole 4"

Sl pa LIS o i o) Ol By S
cbgsb‘-’ o}_flr.aSElvisejNeptune S gl 2
)}j)ﬂd&”}bﬂ&b)b&blﬂjwﬁj
S8 3 0 S YVIA YR L (5 5 4 bl e
a5 S 5wl s Shee VY 54 glaas, s

b adasly 47 5ls 0Lt Ko 4 o LS
S5y oS T Ll s ys ails 5 Slas w b
S5y s p 2050 SIS S 5 Gl S
,;u\;;&w@dw,@‘uu
ol T pld 5 JolS (LT o 5 /TVE (a0 ) 5
53 a3y sy /A au 8 > e
333, Ses u.{_w..a - (Fernandez, 1992)
w@b&@'_)}.p)) CM&)‘;'/YYJ{'M&J
L ol (S 25 5 55 O Lol 5 53 5 Shes
o gl e L plu jleslizal o(P=1) wisl &S5
S p s Jeste lac i 55 oluls ol
4 4> ¢ U Ll «(Rashidi et al., 2017) 5|4 5,5,
)ﬁ@‘ﬂ)b@‘bbwmww
ol bl ol i la3T ol s ol (6, LT
@l d e Ll ool lgian e ld o
:ﬁwk%d‘)\ajﬁgwdu%}}j
Jeems sla e La L Sl oslanal ameys o355 YL
! szjf.é&

G (it o o jasla 5 5 danloee
Sl b Lyl 53 s 5 2050 SIS Slas 555
GKH2624 4.5 515 0lis a3 oy 55 ad> 0 )
i S5 e 5 4 HW118 5 Lo (GKH3705
L}_AK‘SJL:{TJQ\J_;};J_A)JJH\_ZJ};'GMP)STI
:ﬁu&b\;@;y}j}bfjléjlﬁTdé)
SlaibT s (F Jpds) s S8 16
db‘ﬂuw‘dw‘ a.}\.} QL_&Jg_,O_k’r.»

Lo s 55 bl 4 2es STI 5 GMP (sla_as L

Yro

g3 asls 5, Shas Sl e J2alS (¥ Jsds) 35
O (sl a5l oT B b i sb) slaslas
5 e 03 TS U S b sy
w\aua,utngJ-_ggwsucu);&@\
(Shampolivier and Merrien, 1996; Shirani rad and
Zandi, 2012; Hamed et al., 2014)

Dt (S oS 5 s S 15
{(Fahad et al., 2017) 5,3 oLE (gud, al> o 5 i
ol (IS o o 3 IS Sl a5 L
ﬁﬁj‘d)\-de‘-”‘wa&&ﬁ“eéﬂk
33 0l 0 lol (e S Sds Al lS
ol pdas jlas 535, Shes 1alS O je wons
o o 5 )T akab L 51 i (2SS > o
OLSKen 5 (63L3 hle3T 3 il o 23 ) o5
5, Shes 2ol oy i 5 (Ghobadi et al., 2006)
¥o/R) pdlE ads e s SCis il b 1S
ado e 55 i an Gdaze OT S e 5390 (Ao s
S ol = o (o 3 Yo /YY) (2 55
¢k «(Hamed et al., 2015 ) LSe35 bl aalejT
s 4 1S s oy (g oy 2 b e 51 (LT
93 OT 31 acg osliul 5 6 HLaT Solads sldas Seals
56030 e L)l 53 Ll 5 e Sl sLacel )
M@,&u&b,;\ﬁwﬂjcb
AR

S 03 S 55 S 4 S sl DL s
Lgu%jjajswélﬁ\jajﬁwd!ﬂ&
D s e ey g s 4wl sl gLl S
5 b ol a3 adls 5 Shee 5 S0be o 2y
GKH2624 a5 4 by o SilasT Ju g5 b
FYAY FYVO 5 5 4) et s WPNG Lo HW118
o 03 350 (S s rﬁ};ﬂw 5 FYOY (FYAF
WA sladle )3 s L@:S‘.B)j: O s s 55
Wlods b me 5 2Okl o3 Oliien Lo 5 VYAV

fy P")} sla bl oles! Jol e 55 HW118 oY


http://dx.doi.org/10.29252/abj.21.4.328
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.4.3.9
http://agrobreedjournal.ir/article-1-1077-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-31 ]

[ DOR: 20.1001.1.15625540.1398.21.4.3.9 ]

[ DOI: 10.29252/2hj.21.4.328 |

TEYASTEY PN O 5515 olo ) cglais g5 6ls 3 Shas 5 iy ob5,I"

.(Naderi et al., 2000)
Sl (St Jraoss Glaast sl (5 b
ol T plad Loyl 5 5o ey )50 IS Slas 555
Glacs 5545 305 0lis (B Jsis) a5 S al> e
O i—ina S1,15 GKH2624 5 L5 (HW118 (Wpn6
Ol g—ie eyl sy 5 555 GMP ST ,5lia
L alos  SCist 2 4o Jeite glacd 55
L155 EIViSe ¢ i ¢ LS sl slacs 5550 )
535 TOL 5SSI Llie o S (slyl> GKH2624

Sist i an Jeaste s YU s Shes feuily (1)l

(Fernandez, 1992; Monajem et al., 2012; 545 .
slacs g5 s Co b ) Rashidifar et al., 2012)
3 5 4 gl 3 e (GKH3705 (GKH2624
A5 TOL 5 55 4 Gl s li oy 2aS (6l yls
Sl e Ld Sleslenl L lacs 65 o))
5 s bl o B 1) b3 sl i
L Sk oS oo st (25 4 ol
5 e SLaa 55 015 n s Ls oyl Sl eslizl

Q;NDOTAJSL»&QA?};Q)-\{‘)JM&

AU d> o LT das s 5o IS slaas 55 55 (SKast foos gla o5 La -0 Jsu
Table 5. Drought tolerance indices of oilseed rape genotypes in irrigation withhold from flowering stage treatment
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No. Oilseed rape genotypes  Yp Ys TOL MP SSI GMP STI

1 OPERA 5081 2694 2387 3888 1.14 3700 0.1
2 Ahmadi 4388 2388 2000 3388 1.11 3237 0.39
3 Nafis 4981 3292 1689 4136 0.82 4049 0.1
4 Nima 5614 3456 2158 4535 0.93 4404 0.72
5 KARAJ1 4788 2748 2040 3768 1.03 3627 0.49
6 OKAPI 4410 3327 1083 3869 0.6 3831 0.55
7 GKH3705 5167 3108 2059 4137 0.97 4007 0.6

8 GKH2624 5365 3477 1887 4421 085 4319 0.7

9 GKH0224 5621 3259 2362 4440 1.02 4280 0.68
10 GABRIELLA 4719 2853 1866 3786 0.96 3669 0.5

11 NEPTUNE 5259 2919 2341 4089 1.08 3918 0.57
12 ELVISE 4715 3081 1634 3898 0.84 3811 0.54
13 HW118 6064 3315 2749 4689 1.1 4483 0.75
14 HL2012 5535 3118 2418 4326 1.06 4154 0.64
15 WPN6 5842 3554 2288 4698 0.95 4556 0.78
16 L155 5247 3423 1825 4335 0.84 4238 0.67
17 HL3721 4973 1999 2974 3486 1.45 3153 0.37
18 KARAJ2 5362 2680 2682 4021 1.21 3791 0.54
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Yp: Yield potential, Ys: Yield under irrigation withhold, GMP: Geometric Mean
Productivity, SSI: Stress Susceptibility Index, STI: Stress Tolerance Index, TOL:
Tolerance Index, MP: Mean Productivity
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Table 6. Principal component analysis for drought tolerance indices of oilseed rape genotypes

in irrigation withhold from silique development stage treatment

ad 5o e o059 polae
Component  TOL  SSI STI GMP  MP Yp Ys Cumulative proportion Eigen values
FirstJ,! 0.07 -005 048 048 048 038 0.38 0.61 4.29
Second, 5s 060 060 -0.04 -0.03 0.05 037 -0.37 0.999 2.70
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Table 7. Principal component analysis for drought tolerance indices of oilseed rape genotypes in

irrigation withhold from flowering stage treatment
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Component  TOL SSI STI  GMP MP Yp Ys Cumulative proportion Eigen values
FirstJs -0.04 -022 046 046 045 035 043 0.66 4.6
Second, 5 065 057 005 003 014 042 -0.23 0.999 2.4
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Evaluation of growth and seed yield of new winter oilseed rape (Brassica napus L..)
genotypes under terminal drought stress conditions

Rezaizad, A.l, A. Zareei Siahbidi? and A. H. Shirani Rad?

ABSTRACT

Rezaizad, A., A. Zareei Siahbidi and A. H. Shirani Rad. 2020. Evaluation of growth and seed yield of new winter oilseed
rape (Brassica napus L.) genotypes under terminal drought stress conditions. Iranian Journal of Crop Sciences. 21(4): 328-
343. (In Persian).

Breeding and production of drought tolerant cultivars for arid and semi-arid area is very important. The
present experiment was carried out to evaluate the effects of drought stress on seed yield and yield components
of oilseed rape as well as identification of high yielding and drought stress tolerant genotypes. Eighteen new
winter oilseed rape lines and commercial cultivars were evaluated under three moisture conditions in two
cropping seasons (2014-2016) in agricultural research station of Islamabad-e-Gharb, Kermanshah, Iran. The
three moisture conditions included: full irrigation, irrigation withhold from the flowering and from silique
development stages. Results showed that among the yield components, numbers of seeds per silique and 1000-
seed weight were significantly affected by drought stress. The reduction in 1000-seed weight under irrigation cut
off from silique development stage and flowering stage was 12.8% and 24.4%, respectively. Cumulative
reduction in yield components under drought stress conditions caused a significant decrease in grain yield by
32.3% and 41.3%, under irrigation cut off from silique development and flowering stage, respectively.
Correlation analysis showed that there was a weak relationship between yield in full irrigation and drought stress
conditions, therefore, using drought tolerance indices to screen genotypes with high yield potential and drought
stress tolerant is essential. Three dimensional diagrams based on seed yield in full irrigation condition, irrigation
cut off condition from silique development stage and STI showed that genotypes GKH2624, GKH3705, Nima,
Neptune, GKH0224 and HW118 were located in group A, while under irrigation cut off condition from
flowering stage genotypes GKH2624, GKH3705, Nima, Neptune, GKH0224, HW118, Wpn6 and L155 were
classified in group A. In general, according to biplot derived from principal components analysis and 3-D
graphs, under severe drought stress (irrigation cut off from flowering stage), genotypes WPn6, HW118, Nima

and GKH2624 were identified as drought tolerant genotypes with high yield potential.

Key words: Biplot, Drought stress, Seed yield, Qilseed rape and Principle components analysis.
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