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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)

yray-qy \FAF-40
2014-2015 2015-2016
Les Les
Temperature (°C) Temperature (°C)
L g0 Sl Jolas S Lo g0 Sl il SusL
Month obe Average  Max. Min. (mm) Precipitation Average Max. Min. (mm) Precipitation
Sep.-Oct. e 16.9 30.4 1.4 40.9 19.0 334 2.4 3.4
Oct.-Nov. oLt 8.7 224 -4.2 61.5 10.0 26.2 -0.4 266.2
Nov.-Dec. 53T 6.2 - - 38.2 3.3 18.0 -11.4 60.4
Dec- Jan. <3 2.4 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. Nt 59 20.2 -6.4 46.5 9.0 19.0 -3.0 85.2
Mar.-Apr. RFESYY 16.5 27.4 -1.6 58.1 9.6 22.6 -2.8 137.6
Apr-May  cugus) 17.4 328 -1.2 9.7 16.3 318 1.8 39.8
May-Jun. sls & 24.5 374 9.4 0.0 19.6 33.6 5.8 0.0
Table 2. Name, origin and type of winter oilseed rape genotypes
oyled S e s o diy o g L oyled S el s o L o s e
No. Oilseed rape genotypes Origin and type of growth No. Oilseed rape genotypes Origin and type of growth
& g —0LES 03 E515T 43, Oyl —OLES 03 S 515T o5
1 OPERA Sweden open poIIinateJi:ultivar 10 GABRIELLA Hungarian open pollinated cultivar
: Ol =oLzsl o3 Es13T o3, il B = om o3
2 Ahmadi Iranian open poIIinatedVZultivar 11 NEPTUNE French Hybrid cultivar
' Ol —oLzsl o3 Es13T o3, sl B = om o3
3 Nafis Iranian open poIIinatedVZuItivar 12 ELVISE French Hybrid cultivar
. Ol —oLedl o3 Es15T 43, Ol =0kl o3 Esl3T Y
4 Nima Iranian open pollinated cultivar 13 HWILI8 Iranian open pollinated Line
5  KARAJL Ol -0lidl o> S 2T p Y 14 HL2012 Olpl-0lesl o> S 2T Y
Iranian open pollinated Line Iranian open pollinated Line
Ol gl =0zl o3 515 o3, Ol —olesl o3 Es15T Y
6 OKAPI Iranian open poIIinatedrzuItivar 15 WPN6 Iranian open pollinated Line
Ol e —3LES] u,f:uij, Ol =0zl o3 Esl3T Y
! GKH3705 Hungarian open pollinated cultivar 16 L1%5 Iranian open pollinated Line
8  GKH2624 Oltjlre 0L 03 53151 055 17 HL3721 Ol -0kl 02 ST Y
Hungarian open pollinated cultivar Iranian open pollinated Line
9 GKH0224 Oliw yloms —OLidl 05 55157 o3, 18 KARAJ2 Ol pl—oLasl a:)f.sl_jl d\)

Hungarian open pollinated cultivar Iranian open pollinated Line
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Table 3. Mean and variation of seed yield and yield components of oilseed rape genotypes in drought stress treatments

"EYASFEY AFAA O 5515 ol ceglacs 55 615 3 Slas 5 iy b5,

St 15 bl 5o IS glacs 553 Slas sl 5 ails 3 Slae Sl Ao s 5 ke ¥ ol

Mean 5l
Gy 3 PHENY CHES SENET) o 3 4l
Treatments Lol T gbales Silique.plant!  Seed yield (kg.hal) 1000 Seed weight (g)  Seed.silique™
Full irrigation S oL T 150.0 5174 4.7 25.2
Irrigation withhold from silique development stage B3 s 3 ol T Alas 147.0 3501 4.1 24.2
Variation compared to full irrigation (%) oS LT & s Sl s 2.0 32.3 12.8 3.97
Irrigation withhold from flowering stage AAE I o, LT s 131.0 3038 3.6 23.3
Variation compared to full irrigation (%) S (LT s Ol ks 12.7 413 234 7.50

P20 A o 51 GOLT wla jles 53 IS slacs 55 53 (Sis Joo sl e Lo -F Jsur
Table 4. Drought tolerance indices of oilseed rape genotypes in irrigation withhold from silique development stage treatment

bt 15 slaes 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 WPN6 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

ool TOL ¢ 5 Joow sl ST (25 4 Comlio (2518 $SSH 6550 18 omir :Kbe GMP (g,LT s Ll s 5 Sles 1Y (i5 O kol 3 5 s Shee 1Y
) ) ) o ) ) ) o L;)ja_l.@:g:ijl?n:MP ;J..»:J
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
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Table 5. Drought tolerance indices of oilseed rape genotypes in irrigation withhold from flowering stage treatment

bt 1S sl 55
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 0.85 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

SSI cé),arewmﬂl_:»:GMp ‘5)LﬁTcJa§J¢1‘j_i):>j_<Lw:YS (LS O Ll a s s Shes :YP

G308 Soke IMP  Jeos a2l TOL ¢ 25 Joows sl STl 25 4 ol a5 ls
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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Fig. 1. 3-D diagram of distribution of oilseed rape genotypes based on grain yield under full irrigation (Yp),
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grain yield in irrigation withhold from silique development stage (Ys) and stress tolerance index (STI)
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Fig. 2. 3-D diagram of distribution of oilseed rape genotypes based on grain yield under full irrigation (Yp),

grain yield in irrigation withhold from flowering stage (Ys) and stress tolerance index (STI)
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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 R 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

dlje e o3s p3lis
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, »s 065 057 005 003 014 042 -0.23 0.999 2.4
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Fig. 3. Distribution of oilseed rape genotypes and the position of drought tolerance indices in the biplot derived

from principal components analysis in irrigation withhold from silique development stage treatment

0
34
HW11S
5] HL3721 Kamai2 p
& Tol
1 2
'Z HL2012 Y

= 14 Opera Z ® GKHO224 WENG
[ ° . .
2 e VP
] 0 /,ﬁﬁi’.m 0
£ Ahmadi Karajl o Ys
S @i GKH3705
o L] @ GKH2624
T -1 [ ] .
H 1 GK-Gabriella L1ss
S .
o
@ -2 ® fivise Nafis

-3

1]
Okapi
_4 T T T T T T T T T
-5 -4 -3 -2 1 0 1 2 3 4

First Component

baad o a4 20 5 ol OOl s (St Jood (sla ot ls Comdgn 5 13I8 sla (3 85 2S5 -F S
238 Ao o 5l 6slT dlad sles 3 ol
Fig. 4. Distribution of oilseed rape genotypes and the position of drought tolerance indices in the biplot derived

from principal components analysis in irrigation withhold from flowering stage treatment
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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.

Received: January, 2019  Accepted: June, 2019

1. Associate Prof., Field and Horticulture Crops Sciences Research Department, Kermanshah Agricultural and Natural
Resources Research and Education Center, AREEO, Kermanshah, Iran (Corresponding author) (Email:
arezaizad@yahoo.com)

2. Assistant Prof., Field and Horticulture Crops Sciences Research Department, Kermanshah Agricultural and Natural
Resources Research and Education Center, AREEO, Kermanshah, Iran

3- Professor, Seed and Plant Improvement Institute, Agricultural Research, Education and Extension Organization, Karaj, Iran

yev



