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Table 1 - Amount of precipitation (mm) in 2004-2005 and 2005-2006 cropping seasons at Karaj

Month g U A o ook ! Y S| ols > Egome

Year Sept  Oct Nov Dec Jan Feb March April May Total
2004-05 0 16.6 27.6 36 72.7 50.3 19.6 47.6 10.1 290.5
2005-06 1.8 26.7 5.6 49.3 75.2 31 42.4 114 25 218
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Table 2 - Growth type and origin of studied rapeseed cultivars

Name pb Origin fow  Growth type o, i Va?i?ty I-fym G:;;;\jt;)éfjéﬁon
Licord Germany ,LJi Winter o3.b * 234- 237
Okapi France auil) Winter o3.b * 234- 237
SLMO046 Germany W1 Winter o0l * 235- 236
RGS003 Germany ,LJ1 Spring o,k * 219- 224
Hyola420 Canada Isbls Spring o,k * 224- 231
Option500 Germany ,LJ1 Spring o,k * 227-230
Zarfam Iran o, Winter oy.l * 228- 230
Orient Germany ,LJi Winter o5.b * 229- 233
Opera Sweden ssg. Winter o5.b * 231- 235
Talaye Germany ,LJi Winter o5.b * 227-233
Sarigol Germany ,LJi Spring o,k * 219- 229
Hyola401 Canada lstls Spring o,k * 220- 226
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Table 3- Combined Analysis of variance for studied traits in Rapeseed cultivars
Slaye eSike (MS)
i aalio 6ol 4z, ag gl Aig 40 4Ll oluwy &g )0 (95 Slowy REC ST LR CRIReY
S.0.vV df Plant height Plant/Branch plant/Silique Silique/Grain
(years) Jtw 1 2019250 " 47.60" 24852.1"" 7536.92 "
Error, &l gls 6 72.00 0.48 29.49 1.95
( '”iga“or; & 1 9452.80" 44.66" 45621.00 200.65 "
(Yx1)  ebelx Jw 1 9.36 " 0.05 " 218295 0.40"
Error, o gls 6 17.95 0.05 112.19 0.21
(V) o3 11 2108.19” 381" 1301.08 25127
(YXV)  pdyx Jlw 11 231.13" 091" 529.91"" 1476 "
(IxV) oy x kel 11 163.59"” 017" 296.54 " 176"
(YXIxV) 8% skl x J 11 57.40 " 0.76 " 329.30 " 540"
Error s 132 33.70 0.11 67.00 0.94
CVY% Ol i o i 5.11 8.8 10.93 5.12
*and ** significant at 5% and 1% probability levels, respectively. Aoy Vg O il mlaw 10 ls dre cud 4 s g
Y Jgos aldl
Table 3 continued
Slaye (3ika(MS)
¥ gl ol3 a8 sl sl 0.35 &l 0 ,5los RETESH RIS N cbloy ol
S.0.vV df lov?/?aigr:?m Grain yield Oil percent Oil yield HI
(years) Jle 1 3.00" 74043194 1044.82 " 21130235 ™" 5284.41""
Error , A glas 6 0.02 100153 7.23 37225 15.15
(Irrigation ) &bl 1 355" 44338137 0.06 " 8545686 87.43"
(Y x1) ol x Jlw 1 0.01" 3800391 " 290" 901856 20.76 "
Error,, o slas 6 0.03 294740 5.03 63054 9.29
( Variety ) ) 11 052" 1393437 1312 271180 " 49.38 ™
(Y x V) o8y x Jw 11 010" 711305 249" 140829 42357
(1 xV) o3y % kel 11 0.02" 228908 ™ 1.04 " 44422 19.62 "
(YxIx V) wod)yx okl x Jlw 11 0.02" 381434 " 1.72" 62687 " 20.16 "
Error s 132 0.03 67961 1.24 15046 6.98
CV% Ol sk gy 4.83 9.72 2.56 10.37 12.47

*and ** significant at 5% and 1% probability levels, respectively. Doy Vg Ol e j0 o Sre i 5 4 s g
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Table 4- Mean comparison of main effects of studied traits in Rapeseed cultivars

o wg gl 3o 4Ll olaws QA:,P Slasy o il .:lrxxi‘ a1 43 339 il 3, Shos sis)ams o9y 5 ySlas Lo & Caglio asLs
Treatrhent Plant height Ny "“9-!.)-.> . .o—.e-?:P . 1000 Grain  Grain y_ileld 0il (%) Qil yiglld Cald SiS
(cm) plant/Branch  plant/Silique  silique/Grain ~ weight (g) (kg.h™) (kg.h™) HI (%) STI
&bl
Irrigation
M gl 1205a 43a 90.3a 20.0a 38a 3162.5a 4351a 1393.3a 205b -
S) yws 106.5b 3.3b 59.5b 179b 35b 2201.4b 4355a 971.4b 209a -
~)
Variety
Licord 124.1b 413c 84.83 ab 19.52 cd 3.51 def 2365¢ 43.33 def 1093d 21.07 cde 0.56 f
Okapi 116.9d 3.28f 57.22¢g 20.16 bc 3.39f 2560 de 43.59 cde 1137 cd 21.43 cde 0.67 def
SLM 046 124.9 ab 3.56 de 71.18 def 20.63 b 3.70b 3217a 43.38 def 1403 a 22.70 be 1.02 ab
RGS 003 100 f 4.28 bc 89.64 a 17.52¢ 3.56 cde 2498 de 43.22 def 1104d 19.70 e 0.62 ef
Hyola 420 105e 3.29f 66.81 f 18.51 ef 3.68 bc 2638 cd 44.45b 1195¢ 19.96 e 0.70 def
Option 500 103.8 ef 3.76d 68.84 ef 18.11 fg 3.63 bed 2383 e 45.38a 1099d 19.48¢e 0.59 ef
Zarfam 1288 a 3.35 ef 73.34 cde 21.50a 3.88a 3216 a 44.04 bed 1427 a 23.50 ab 1.09a
Orient 122.1bc 3.73d 72.26 def 18.89 de 3.57 b-e 2549 de 42.76 efg 1100d 19.33 ¢ 0.73 c-f
Opera 119.7 cd 473 a 79.22 be 18.51 ef 397a 2815 bc 42,55 fg 1215¢ 24.80 a 0.81cd
Talaye 118. 6cd 4.46 ef 72.48 def 18.74 ef 3.71b 2527 de 42.08¢g 1077d 19.94 ¢ 0.63 ef
Sarigol 104.1 ef 448D 85.41a 18.02 fg 3.45 ef 2501 de 43.30 def 1089 d 20.28 de 0.75 cde
Hyola 401 93.89¢g 3.59 de 77.24 cd 175049 3.89a 2914 b 44.30 be 1301 b 22.05 bed 0.88 bc

15 (g lo sime B 7D Jloan| mhaw 10 (bl s 5l g o 40 S e g b sla o Siles
Means followed by similar letters in each column are not significantly different at 5% probability level-using Duncan Multiple Range Test (DMRT).
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Table 5- Mean comparison of studied traits in rapeseed cultivars in normal irrigation and stress conditions

YWY ((YH)OY o lads cpuids al ¢ 2y lolS (655050 52855 simgly - sode alxe

. . 4 glas )l (cm)  Plant height g )0 o ye5 PlantSilique w95 0 &l silique/Grain
o5,Variety
okt (1) o (S) ol () o (S) el (1) o (S)
Licord 139.1a 109.1 ij 104.4 ab 65.3 jki 20.53 be 18.51 fg
Okapi 126.4 cde 107.4 jk 70.8 ijk 436p 21.38ab 18.94 def
SLM 046 131.5 bc 118.3fg 76.9 hi 65.4 jki 21.41 ab 19.85 cd
RGS 003 102.8 kI 97.31 106.3a 72.9ij 18.52 fg 16.52 ij
Hyola 420 109.6 ij 100.51 85.9 efg 47.7 op 20.05¢ 16.97 hij
Option 500 111.1 hij 96.4 | 82.3 gh 55.4 mno 18.75 ef 17.47 ghi
Zarfam 136.6 ab 121.1 ef 93.9 cde 52.7 no 22.29a 20.71 bc
Orient 127.4 cd 116.8 fgh 83 fgh 61.5 Imn 19.86 cd 17.91 fgh
Opera 124.7 cd 114.8 jhi 96.3 bed 62.1 klm 19.70 cde 17.33 hi
Talaye 127.5cd 109.7 ij 91.8 def 53.2no 20.33¢ 17.16 hij
Sarigol 111.2 hij 971 101.1 abc 69.7 i-1 18.55 fg 17.49 ghi
Hyola 401 98.31 89.4 m 90.6 d-g 63.8 j-m 18.77 ef 16.23
ails 3 ,Slase Grain yield (kg.h™) sy 8 ,5kee Oil yield (kg.h™) coils y pasLs HI (%)
o3, Variety
okt (1) o5 (S) el () o (S) sl () o (S)
Licord 2955 def 1776 k 1297 def 7811 20.51 c-h 21.64 b-g
Okapi 2843 ef 2276 hi 1257 def 1016 hij 19.65 e-h 23.22 e
SLM 046 3771a 2663 fg 1639 a 1168 fg 22.49 b-e 22.90 bcd
RGS 003 2888 def 2107 ij 1283 def 926 h-k 19.20 fgh 20.20 c-h
Hyola 420 3318 bc 1958 jk 1497 be 894 jki 21.53 b-g 18.38 h
Option 500 2859 ef 1907 jk 1327 de 871kl 19.15 fgh 19.82 d-h
Zarfam 3727 a 2705 fg 1643 a 1211 ef 22.55b-e 24.45b
Orient 3111 cde 1987 jk 1334 de 866 ki 19.61e-h 19.06 gh
Opera 3174 cd 2457 gh 1376 cd 1055 gh 21.99 b-g 27.61a
Talaye 2885 def 2169 ij 1229 ef 925 h-k 18.22 h 21.66 b-g
Sarigol 2916 def 2086 ij 1273 def 904 i-1 19.74 e-h 21.09 c-h
Hyola 401 3501 ab 2327 hi 1564 ab 1039 hi 21.78 b-g 22.31 b-f

YYo

15 (g lo sime B 7 B loa mlaw 10 (bl s 5l g o 40 S e Gy b slaSiles
Means followed by similar letters in each column are not significantly different at 5% probability level-using Duncan Multiple Range Test (DMRT).
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Figure 1- Correlation between plant height (A), silique per plant (B), seed per silique (C) and 1000
grain weight (D) traits with grain yield
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Figure 2- Correlation between Stress tolerance index (STI) with grain yield in normal irrigation (A)
and drought stress (B) conditions.
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Abstract

To evaluate tolerance of rapeseed cultivars under drought stress conditions, a split plot
experiment based on RCBD with four replications was carried out for two years at Karaj, Iran.
In this experiment, the effects of irrigation treatments in two levels as main plot such as
normal irrigation and cutting irrigation from silique formation till end of growth and on
varieties as sub plots in 12 levels including of Licord, Okapi, SLM 046, RGS 003, Hyola420,
Option500, Zarfam, Orient, Opera, Talaye, Sarigol and Hyola401 were studied. The results
showed that drought stress decreased plant height, branch per plant, siliques per plant, grains
per siliques, 1000 seed weight and seed content; while it increased harvest index. Drought
effect on seed oil percentage was not significant. Experimental results indicated that there is
significant variation in all evaluated traits. SLM 046 and Zarfam produced highest yields
under normal irrigation (3771 kg/ha and 3727 kg/ha) respectively and under drought stress
condition (2705 and 2663 kg/ha) respectively. Also named cultivars in two irrigation
treatments had the highest oil yield. Therefore, Zarfam and SLMO046 can be reported as
varieties with stable yields under both normal irrigation and stress conditions at silique stage
of rapeseed varieties studied.

Key words: Drought stress, Grains yield, Harvest Index, Silique, Rapeseed.
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