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Evaluation of terminal drought stress tolerance in spring and winter rapeseed
genotypes
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Table 1. Monthly precipitation rate (mm) in 2004-2005 and 2005-2006 cropping seasons at Karaj

\w e obLT AT ) Ry Ll BEITr) Cigw syl sls § sooe

Year Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May  Total
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Table 2. Growth type and origin of rapeseed cultivars
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Name Origin Growthtype  Variety ~ Hybrid  Growth duration (day)
Licord Germany oWT  Winter o0 * 234- 237
Okapi France 4.l 3 Winter ;.\ * 234- 237
SLMO046 Germany oLJ7 Winter »;.\ * 235- 236
RGS003 Germany olJT Spring s, * 219- 224
Hyola420 Canada 1sus Spring ., * 224- 231
Option500 Germany oWJT Spring o\ * 227- 230
Zarfam Iran ol Winter o ;.\ * 228- 230
Orient Germany oLJT Winter o4 * 229- 233
Opera Sweden .. Winter ;.4 * 231- 235
Talaye Germany olJT winter ;.4 * 227- 233
Sarigol Germany olJT Spring »,l * 219- 229
Hyola401 Canada 1sus Spring sl * 220- 226
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Table 3. Combined Analysis of variance for characteristic in 12 rapeseed genotypes in irrigation treatments

(MS) ol o Sk

35T s § el G g > a4l sluay 3 ey e O 3 4l sl
S.0V 5 ale d.f Plant Reight  Branch.plant * Silique.plant * Grain.silique ™
Year (Y) Jl 1 20192.50 47.60 ™ 248521 7536.92 "
E. Ol el 6 72.00 0.48 29.49 1.95
Irrigation (1) oLl 1 9452.80™ 44.66 " 45621.00 209.65
(Y x1) LT x Jl 1 9.36™ 0.05™ 2182.95 ™ 0.40™
Ep o el 6 17.95 0.05 11219 021
Variety (V) o5 11 2108.19” 381" 1301.08 " 2512
(Y xV) o5y % Jl 1 231.13 0.91 529.91 14.76
(1% V) W% LT 11 163.59™ 0.17 "™ 296.54 1.76
(Yx 1xV) W% 6ol X Jl 11 57.40 ™ 0.76 ™ 329.30 540"
E s 132 33.70 0.11 67.00 0.94
C.V (%) (s 3) o s 5.11 8.8 10.93 5.12
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Table 3 (Continue). Combined Analysis of variance for characteristic in 12 rapeseed genotypes in irrigation treatments

(MS) e o Kils

35T a4y I TSP «JbajiL..o P9, Ol &}):ﬁw Clls p el
S.0.V i pulie d.f 1000 Grain weight Grain yield Oil content Oil yield HI
Year (Y) JL 1 3007 74043194~ 1044.827 21130235 5284417
Ea Call sl 6 0.02 100153 7.23 37225 15.15
Irrigation (1) LT 1 355" 44338137 0.06"™ 8545686 87.43"
(Y x1) T x Jle 1 0.01"™ 3800391 2.90™ 901856 20.76 ™
Ep o sls 6 0.03 294740 5.03 63054 9.29
Variety (V) 5, 11 052~ 1393437 13127 2711807 4938
(Y x V) iy x Jle 11 0.10 711305 2.49 140829 42.35
IxV 5, % oLt 11 0.02" 228908 1.04 ™ 44422 19.62 ™
~ -~
(Yx 1 xV) iy T x J 11 0.02 " 381434 ™ 172" 62687 20.16
E st 132 0.03 67961 1.24 15046 6.98
C.V (%) (4o )2) O i sy 4,83 9.72 2.56 10.37 12.47
ns: Non-significant Sl gme NS

*and **: Significant at 5% and 1% probability levels, respectively
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Table 4. Mean comparison of plant characteristics in 12 rapeseed genotypes in irrigation treatments

<5 L5, ls 5158 05 s > Shee 90 Ol a3 Ses
Sles Plant height N JREIL IR Gy 5 ot ol g 4lsls 1000 Grain Grain yield Oil content Oil yield Sl pasls (S 4 Cuglis jesls
Treatment (cm) Branch.plant * Silique.plant™ Grain.silique™ weight (g) (kg.h™) (%) (kg.h?) HI (%) STI
Irrigation ,LT  1205a 43a 90.3a 20.0a 38a 3162.5a 435a 1393.3 a 20.5b -
Stress ss o 106.5b 3.3b 59.5h 179b 35b 22014 b 435a 971.4b 209 a -
Variety o
Licord 124.1b 41c 84.8 ab 19.5cd 3.5 def 2365.0e 43.3 def 1093.0d 21.1 cde 0.56 f
Okapi 116.9d 3.3f 57.2 ¢ 20.2 be 34f 2560.0 de 43.6 cde 1137.0 cd 21.4 cde 0.67 def
SLM 046 124.9 ab 3.6de 71.2 def 20.6b 3.7b 3217.0a 43.4 def 1403.0 a 22.7 bc 1.02 ab
RGS 003 100.0f 4.3 bc 89.6 a 1759 3.6 cde 2498.0 de 43.2 def 1104.0d 19.7e 0.62 ef
Hyola 420 105.0¢e 3.3f 66.8 f 18.5 ef 3.7bc 2638.0 cd 44.4 b 1195.0c 20.0e 0.70 def
Option 500 103.8 ef 3.8d 68.8 ef 18.1fg 3.6 bed 2383.0e 454 a 1099.0d 195e 0.59 ef
Zarfam 128.8a 3.3¢ef 73.3 cde 215a 39a 3216.0a 44.0 bed 1427.0 a 235ab 1.09a
Orient 122.1 bc 3.7d 72.3 def 18.9 de 3.6 b-e 2549.0 de 42.8 efg 1100.0d 19.3¢ 0.73 c-f
Opera 119.7 cd 4.7 a 79.2 be 18.5 ef 40a 2815.0 bc 42.51g 1215.0¢ 248a 0.81 cd
Talaye 118.6 cd 4.5 ef 72.5 def 18.7 ef 3.7b 2527.0 de 42.1¢ 1077.0d 199¢e 0.63 ef
Sarigol 104.1 ef 45b 85.4 a 18.0 fg 3.4 ef 2501.0 de 43.3 def 1089.0d 20.3 de 0.75 cde
Hyola 401 93.9¢9 3.6 de 77.2 cd 1759 3.9a 2914.0b 44.3bc 1301.0b 22.0 bed 0.88 bc

Means in each column followed by similar letter(s) are not significantly different at 5% probability level using Duncan Multiple Rang Test
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Table 5. Mean comparison of plant characteristics in 12 rapeseed genotypes in irrigation treatments

Gy i) 9203 Gros> oo 3l
Plant height (cm) Silique.plant™ Grain.silique™
) skt o okt =) okt S
Variety Irrigation Stress Irrigation Stress Irrigation Stress
Licord 139.1a 109.1ij 104.4 ab 65.3 jki 20.5bc 18.5fg
Okapi 126.4 cde 107.4 jk 70.8 ijk 43.6 p 214 ab 18.9 def
SLM 046 131.5bc 118.3 fg 76.9 hi 65.4 jki 214 ab 19.8 cd
RGS 003 102.8 kI 97.31 106.3 a 72.9ij 18.5 fg 16.5 ij
Hyola 420 109.6 ij 100.51 85.9 efg 47.7 op 20.0c 17.0 hij
Option 500 111.1 hij 96.4 1 82.3 gh 55.4 mno 18.8 ef 17.5 ghi
Zarfam 136.6 ab 121.1 ef 93.9 cde 52.7no 22.3a 20.7 bc
Orient 127.4 cd 116.8 fgh 83.0 fgh 61.5 Imn 19.9 cd 17.9 fgh
Opera 124.7 cd 114.8 jhi 96.3 bcd 62.1 kim 19.7 cde 17.3 hi
Talaye 127.5cd 109.7 ij 91.8 def 53.2 no 203 ¢ 17.2 hij
Sarigol 111.2 hij 97.0 | 101.1 abc 69.7 i-1 18.5 fg 17.5 ghi
Hyola 401 98.31 89.4m 90.6 d-g 63.8 j-m 18.8 ef 16.2 )
Ajl::jﬂu— &&j)Ang.c Sl p el
Grain yield (kg.h™) Oil yield (kg.h™) HI (%)
o skt o5 @bt ) @bt )
Variety Irrigation Stress Irrigation Stress Irrigation Stress
Licord 2955.0 def 1776.0 k 1297.0 def 781.01 20.5c¢c-h 21.6 b-g
Okapi 2843.0 ef 2276.0 hi 1257.0 def 1016.0 hij 19.6 e-h 23.2bc
SLM 046 3771.0a 2663.0 fg 1639.0 a 1168.0 fg 22.5b-e 22.9 bed
RGS 003 2888.0 def 2107.0 ij 1283.0 def 926.0 h-k 19.2 fgh 20.2c-h
Hyola 420 3318.0 be 1958.0 jk 1497.0 bc 894.0 jki 21.5b-g 18.4 h
Option 500 2859.0 ef 1907.0 jk 1327.0 de 871.0kl 19.1 fgh 19.8 d-h
Zarfam 3727.0a 2705.0 fg 1643.0 a 1211.0 ef 22.5b-e 24.4b
Orient 3111.0 cde 1987.0 jk 1334.0 de 866.0 kI 19.6 e-h 19.1 gh
Opera 3174.0 cd 2457.0 gh 1376.0 cd 1055.0 gh 22.0b-g 276a
Talaye 2885.0 def 2169.0 ij 1229.0 ef 925.0 h-k 18.2h 21.7b-g
Sarigol 2916.0 def 2086.0 ij 1273.0 def 904.0i-1 19.7 e-h 21.1c-h
Hyola 401 3501.0 ab 2327.0 hi 1564.0 ab 1039.0 hi 21.8 b-g 22.3 b-f

.XJ)\JJJJ@MQJL&J.La):G;;kalckﬁ):ﬁl;é\ul:x?o}aijb\jmSﬁm;')}f&bbf&hﬁpopﬁ):
Means in each column followed by similar letter(s) are not significantly different at 5% probability level using Duncan

Multiple Rang Test

o e ST gole 4 g el sl zalS il
ol 03 5 &St 03le 5 Shas I 208 wils 5 Shes
(Naderi et al., 2005) ol,LKen 5 5,30 ialajT 5s
el oss Jlasl mlaw o Sl > (S 23
JeVs 5l SC ol s § Csls p Lesls 5l
U ey slws ralS 1y cals 5 e la 05 5L
EESEIUNEEH T AU OVIT W PP E
JEPE P PSRN & PUPES JUBNE{ S PRS-+
o554 313 0L p ) Kike alie (ils ;e L

ARA

ol 03 Sl il 4 0lE 53 0l U g (6 e 535 3 e
AU Cou gyls gme Hsb 4 s e le JleT
Jolie 13 5 s 08, 51038 1 ok T sles
5 0% ol by o8, b od )y x )T
aS 513 0Lt b SSke awglie .(F o) 340 )l me
Yo/ Sl L (oo sl o 5D )T olad
Aoy VIO Sl b J gons (55T & o >
aS oo b (F Jod) Cils (6,5 sme (6 5

ajﬁwj\ﬁﬁ\)&bsufm‘uj o iS5


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.2.3.2
https://agrobreedjournal.ir/article-1-178-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-11-09 ]

[ DOR: 20.1001.1.15625540.1389.12.2.3.2 ]

Cio opl B3 by 5 LT sk o o8 5ls 0L
as o Jgdzr) Ciils 3o g Jls ima D]
ol Ul jlasd 5o by 5, Shas 65 5b
L i b 0 S S 55 p 8 LS VAT
Sols smn 5 5 LS 3 8 S AV Sl
23 Y0 a5, Shes W5 0T ol She &S il
b otalesT onl Sl el sy el 5 5 ()T Ll
Syl Cillae 4t Sladows i 54 50 SLa S
(Hassan-Zade et al, 2005, Dadivar and
A5 il T 5,50 158 ¢,/ Khodshenas, 2007)
5 ls 5 Oline o bT slaoy S 53 i
3, s Slas A 5 aaul ga plo,5 5 SLMO46 oG5
S 55 s 2 Shas Oljn YL izl il
(ol T x Jlw Jolaze Sl 31 ads™ (F Jgder) dules
=% ol x b 5 od) % (5lel ¢pdy x Jlw
iz S 31 Kk el (F Jgds) Wi gl e
Llod 51 05a5T 2550 a1 &80l 0L (35 5 )T
. zils 5 Sslite g bT (slaos S 53 Cds ol
slad 33 78 Lo SLMOAG 5 pUs 5 oLl JS7 5 5b
335 Mg 1y sy 3 Shes ot ( AT 5 LT
o) Olje op y2aS” Licord VEJL;,L:{T&@*LJI:);
5,Shes b a5 LaS sl ol s 4|y Cde
Sl g J2B 2 Ll 5 s S 35 ol
0 Jgu>)

2> A5 Dk (o sl e Sl 6T ol
a0 Odd plaS 5 S sl /Y0 5
;> (Fischer et al., 1978) I LSKea 5 i (gl uaid
(Fernandez, 1992) ;400U 2 L 3-b .5 40 e s
o Jramin p1 258 1 et L (S ks
b oV B Soran 13 o8 ol 2Lt (25
Sl A 5 A O Jal s e e o s s Shes
Sl srelin pat i by s g Joeod (el s
238 8 03 5 B e A5 4 Jammie ) iy

DN S Ok Ll s e ST, LBl

L Orient (.3) 3 O s (Ao 5> YF/A u.f;l.ﬁ L, Opera
Ly il e ld 28 Lo )3 VUK Sl
ST blize O3t 5 Kle duslie (F Jgd>) dizils
el 08 e geme (LT Lol 5 3 a8 5l5 0l o3
L Opera o35 sl pd sl 3 55 5 YY/0 o Sika L
iy o ol Ol s o i Aoy YVIP KL
(0 Jgd) Lisls olanstl s g

o S5 028K 8 15 S oS wls b Ol
odaline Cudo pl b3 51 (6,5 sme 9Dl 1S 3
Sl Laasts s O_ijCAqJ\)_lfjé Y Jgas) s
4S5 ol S o 3 S 5
935 on Sl 9 IS e g LS
e ol sl ¢ SLidles 51w 595 A 55>
i 4 5 L (Azizi et al., 1999) Ail o adeis |G
A5 ol 9> (S R el e
Ao B (Gl Ay Sl e Sl s 2
ou;uuu;,;o_'owc@jg;ﬁ-uxi\jss
P55 b 3l eds plowil (305 Ol 4 55 Jles
23 odd 0,3 Cogby Ol S e 235 Jles! i A
(ol &b )5 gy e b A s STLs
50 e o Sl me 56 (St 25 )l
ool glin [tlasT 53 5 i Sl aldS
(2288l Al o 5l oy (ST S la o7 5 0
sl 31 13 By Ol e s (615 mime ]
Ay o 54 4 S (Delkhosh et al., 2005)
ol YL 6 A iy ediasplis 5 ST Lgl.aut)ljf
e ol 5 S OT (60 80 pe 5 o
S s Ml (LT ol (g p Bl oo
S sme i aS sy OLES |y &l e 9y o ys Ol s o
H)cw)ﬁsjj..aru)\&:_{):.(?dj-a\-e-)sj_,i
LoD o35 5 o iy ey FO/F L Option500
S5 asly dls 485y Ol o yd oy eSO s FY/Y
(F Jgde) Lisls ol

Q_;),;J_iwﬁrsuwgdwu;lwu


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.2.3.2
https://agrobreedjournal.ir/article-1-178-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-11-09 ]

[ DOR: 20.1001.1.15625540.1389.12.2.3.2 ]

(Sowile) g9 £laT51

RE-SI BRI

Grain .silique?!

Plant height(cm)

130
125
120
115
110
105
100

95

90

L 4

r=0576
p <0.001

2200 2400 2600 2800 3000 3200 3400

29
28
27
26
25
24
23
22
21

(HUD 53 p 7 gks”) 410 & o

Grainyield(kg.ha?)

r=0751
p <0.001

49 30 > 95>
Silique . Plant?

95
90
85
80
75
70
65
60
55

.
o o
®e
“\*
* .
.

r=-0.151
p <0.640

2200 2400 2600 2800 3000 3200 3400

(HUD 53 p 7 9ks”) 418 8 o

Grainyield(kg.hat)

2200 2400 2600 2800 3000 3200 3400

(HU 58 p 7 oks”) 418 & ;Ko
Grainyield(kg.ha?)

3.9
= 38 L
3 E
7o 37 ] .
] s
; c 3.6
* 2 35
Mg 5 4
1-8 3.4 J * r=0.783
BEE . S b L
2200 2400 2600 2800 3000 3200 3400
(HU 53 p 7 os”) 4510 3 Khos

Grainyield(kg.ha?)

ﬁ\;:ﬁwlfdlsjlpoj)}&q-)}éjsqu:l.\a?cd.?ﬁ);&g-)j};\Mm?ﬁtw)‘gbu.a;w—\ J&;
A" s 65 0Y 5o

Fig. 1. Correlation between plant height, silique.plant™, grain.silique™ and 1000 grain weight characteristics and

grain yield in 12 rapeseed genotypes
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Fig. 2. Correlation between stress tolerance index (STI) and grain yield in normal irrigation and drought stress

conditions in 12 rapeseed genotypes
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Evaluation of terminal drought stress tolerance in spring and winter rapeseed
genotypes

Shirani Rad, A. H.X, M. Naeemi? and Sh. Nasr Esfahani’

ABSTRACT

Shirani Rad, A. H., M. Naeemi and Sh. Nasr Esfahani. 2010. Evaluation of terminal drought stress tolerance in spring and

winter rapeseed genotypes. Iranian Journal of Crop Sciences. 12 (2): 112-126 (in Persian).

To evaluate terminal drought stress tolerance in rapeseed cultivars, field experiments was carried out using
split plot arrangements in randomized complete block design with four replications in Karaj Research Field
Station, Seed and Plant Improvement Institute, Karaj, Iran in two successive growing seasons (2004-2005 and
2005-2006). Irrigation in two levels; optimum irrigation and no-irrigation from silique formation till end of life-
cycle were assigned to main plots. Rapeseed genotypes including; Licord, Okapi, SLM 046, RGS 003,
Hyola420, Option500, Zarfam, Orient, Opera, Talaye, Sarigol and Hyola401 were randomized in sub-plots.
Results showed that drought stress decreased plant height, number of branch.plant™, number of silique.plant™,
number of grain.silique™, 1000 grain weight, grain yield, and oil yield, but increased harvest index. However, it
had not significant effect on grain oil content. There were significant differences among cultivars for all
measured traits. SLM046 and Zarfam in optimum irrigation had the highest grain yield (3771 kg.ha™* and 3727
kg.ha®, respectively) as well as in drought stress conditions (2705 and 2663 kg.ha™, respectively). These
cultivars had the highest oil yield. Therefore, Zarfam and SLMO046 can be considred as stable cultivars in

optimum irrigation as well as in terminal drought stress conditions.

Key words: Drought stress, Harvest index, Grain yield, Oil yield, Rapeseed and Silique.

Received: February, 2009  Accepted: March, 2010

1- Assistant Prof., Seed and Plant Improvement Institute, Karaj, Iran (Corresponding author)
(Email: shirani.rad@gmail.com)

2- Ph.D. Studen, Aboureyhan Campus, The University of Tehran, Pakdasht, Iran

3-. M. Sc. Studen, Sciences & Research Unit of Tehran, Islamic Azad University, Tehran, Iran


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.2.3.2
https://agrobreedjournal.ir/article-1-178-fa.html
http://www.tcpdf.org

