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Investigation of the Possibility of Winter Planting of Spring Oilseed Rape
Cultivars in Cold-Temperate Karaj Region under Terminal
Water Deficit Stress Conditions
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Fig. 1. Variation of average temperature and rainfall in Karaj weather station during
2014-2016 growing seasons
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Table 1. Physical and Chemical properties of soil in 0-30 and 30-60 cm depth at
experimental site

Ges Sl il an el Ao s Colda Ao s LB s B ey doys deys Aoy
S Sl KT S S 0354 ol RS - IS B 8
el 5
Soil Soil pH) o.C EC Total P K Sand Cla Silt
depth texture (%)  ds.m?y nitrogen (mgkg®)  (mgkgh) = (%) (%{ (%)
(c) (%)
s
0-30 Loam- 7.9 0.91 1.45 0.09 14.7 197 25 28 47
Clay
s
30-60 Loam - 7.2 0.99 1.24 0.07 15.8 155 26 25 49
Clay
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Table 2. Combined analysis of variance of agronomic traits and water use efficiency of oilseed rape as affected by planting date,

irrigation and cultivar

MS ol Sl
a5y Sl &l sldas ;ﬁ.& ™ Jjgl.a& e
3T s 9 %15 sl S8 O3 s
RE B T T

df. Silique Seed per Seed Harvest oil Water use
S.0.V. St s per plant silique yield index yield efficiency
Year (Y) Ju 1 24204 7.81™ 6635520 22.26™ 1496045 0.52812""
Rep (Y) Jux, IS 4 379 5.21 270853 9.77 83019 0.01874
Planting date (P) 3l F b 1 112545 1666.52" 119124059 418.67" 25183664 1.02906™
Y xP S ssbx ] 870™ 0.22" 141568™ 0.31™ 17760™ 0.00004"
Irrigation (1) ekl 2 169285 1975.77" 94478811" 466.34" 19554060 1.00526™
Y x| bTxdu 2 1480™ 5.44" 587779 21.66™ 162065 0.01754"™
Pxl GLTx sl myb 2 7076™ 75.19” 6252560 61.67™ 1464031" 0.24966"
Y xPxl GLTx sl mbx dl 2 52" 0.22" 584490 18.78"™ 107501" 0.04460™
Error 1 Jslsl= 20 215 2.04 87859 22.95 26642 0.00584
Cultivar (C) o 4 3290 35.62" 1909234™ 6.50™ 406402 0.18277"
Y xC x4 35" 0.50™ 8952.6" 2.49" 1723"™ 0.00120"™
PxC xS B 4 30™ 0.27 1857914™ 196.13" 337618™ 0.21195™
YxPxC X S moix e 4 17" 0.02" 6070™ 1.27" 1372" 0.00054"
IxC foxekl 8 2597 28.96" 409536 69.37" 945758™ 0.04171"
Y x|xC X ekTxdu 8 56" 0.25™ 37094"™ 1.77" 5735™ 0.00253"
PxIxC X eolTx a8 a8 48™ 0.64™ 3971217 45,01 717862 0.04846™
YxPx|xC PX GTx cals mybx J 8 7" 0.01"™ 26818"™ 2.49" 3831"™ 0.00201"™
Error 2 el 96 42 0.49 39485 3.00 7854 0.00299
CV (%) S g 8 A5 5.2 4.4 6.7 6.7 7.0 6.6

ns,* and **: Not significant, significant at 5% and 1% levels of probability, respectively.
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Table 3. Mean comparison of agronomic traits and water use efficiency of oilseed rape as affected by planting date x irrigation
&b ot g Sl &l sldas Gl s Shee oy 3 Shes ST O S
s SR RS E Bl OLSs s (v?}lzf) LS s (;}1:9 (S o (;}1:9
. Planting Irrigation Silique Seed per Seed yield Oil yield Water use
5 date per plant silique (kg ha™ (kg ha™ efficiency
EA (kg m?)
_:_1; dals
P Control 216 25 5298 2357 1.035
) -
o das 4y (23 7 Al e Sl LT ol
3 A0 . S . .
D oct. 7 Withholding irrigation from silique formation 145 19 3786 1636 0.985
4 '
q A 4 23 S Ao 5l (55T olas
3
j Withholding irrigation from flowering stage
2 89 12 2195 923 0.686
3 LSD (0.05) 10.949 0.829 197.26 79.00 0.049
;J dali
= Control 144 17 3209 1369 0.836
e V0 a4y (R0 A e Sl T ol
Feb. 4 Withholding irrigation from silique formation 96 13 1883 776 0.736
A 4 23 8 Ao 5l (55T olas
Withholding irrigation from flowering stage 60 8 1306 529 0.681
LSD (0.05) 8.299 0.648 179.15 93.37 0.059
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Table 4. Mean comparison of agronomic traits and water use efficiency of oilseed rape as affected by irrigation x cultivar

Sldas PHEY :)Q.a& _ B
LT ) 55 4ils sl B Sl e ls sy 5 Shes ST o pmn ST
SO o 2 oo 22 S = =
R NSt (Lgk (M)J) (JL‘&&))(\;}«\:S) (b&ﬂjr;}g)
s L . o .
I Cultivar . Seed per _ Harvest index Oil yield Water use efficiency
Irrigation Silique silique Seed y|_elld (%) (kg hah) (kg m?)
per plant (kg ha™)
Sarigol 182 21 4168 27.3 1824 0.911
b Delgan 202 23 4708 29.3 2084 1.038
Control Jacomo 158 20 3800 27.8 1642 0.835
Jeromeh 195 22 4448 27.9 1968 0.974
Hyola401 163 20 4140 29.4 1796 0.920
LSD (0.05) 15.9 0.9 336.35 1.9 171.09 0.079
Sarigol 112 15 2605 24.3 1106 0.766
o e T Delgan 136 18 2864 22.1 1232 0.843
d 3 - )
_ e et bR el 104 14 2555 27.2 1077 0.794
Withholding irrigation from silique formation Jeromeh 122 16 3158 28.8 1343 0.966
Hyola401 127 17 2991 27.2 1272 0.935
LSD (0.05) 13.6 0.5 412.85 3.3 172.45 0.125
Sarigol 59 8 1461 23.8 601 0.553
e LT Delgan 63 8 1798 25.8 741 0.669
Kes 3 )
_ L e esdlatd s 7 10 1618 21.1 669b 0.648
Withholding irrigation from flowering stage Jeromeh 85 1 1891 217 788 0.756
Hyola401 89 12 1985 21.5 829 0.791
LSD (0.05) 6.7 0.5 213.20 3.2 95.35 0.090
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Table 5. Mean comparison of 1000-seed weight of oilseed rape as affected by irrigation x cultivar in 2014-2016 growing seasons

AV Jlo ) ojled FF-Y W “ 500 g Jlg (S1054 Aome”

bl o (0.5 4ls L2 055 (0 ) 4ls 552 055
(A¥-A¥ _el); L) (AF-20 _el,) JL)
Irrigation Cultivar 1000-seed weight (g) 1000-seed weight (g)
(2014-15) (2015-16)

Sarigol 3.90 4.32
. Delgan 4.18 4.70
Jacomo 3.43 3.91
Control Jeromeh 4.09 4.55
Hyola401 3.54 4.02
LSD (0.05) 0.33 0.35
Sarigol 2.59 3.15
s b1 5D H s
Withholding irrigation from silique formation Jeromeh 277 3.30
Hyola401 2.87 3.41
LSD (0.05) 0.25 0.32
Sarigol 1.92 2.24
sy o 5T s DO 221 iy
Withholding irrigation from flowering stage Jeromeh 230 2 69
Hyola401 2.35 2.79

LSD (0.05) 0.19 0.24
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Table 6. Mean comparison of agronomic traits and water use efficiency of oilseed rape as
affected by planting date x irrigation x cultivar

S b LT o) slaw sl als 5 Shes Latls 3 Shese =S
Nt BERHE ¢S AS) sl 5F 8 ST O e
©g 03 Nt OS5 (o y3) ¢SS 2R AS)

(A s (s 20
; f ot ; Silique Seed per  Seed yield Oil yield Water use
P'Sgﬁg‘g Irrigation Cultivar per Slant siliquJ)e (kg g/a'l) ir%aer;/%%) (kg )P/m’l) efficiency
(kg m®)
Sarigol 216.0 254 5372 275 2383 1.050
Delgan 239.9 27.0 5760 273 2587 1.123
L Jacomo 193.7 237 4779 25.4 2096 0.935
Control Jeromeh 2315 265 5701 26.8 2565 1.116
Hyolad0l  200.2 24.3 4876 253 2157 0.953
LSD (0.05) 27.30 1.65 395.44 2.03 160.13 0.078
e T s SIG01 1375 182 3856 276 1658 1.003
Delgan 162.7 21.1 4247 26.4 1849 1.106
e 10 L RESETS jacomo 127.7 16.8 3142 24.0 1352 0.818
Oct. 7 }’r\ﬂgg{%ﬁ'ﬂ%m Jeromeh 1454 19.0 4078 275 1764 1.060
silique formation Hyola401  150.9 19.8 3605 23.3 1557 0.940
LSD (0.05) 24.00 0.84 617.23 3.25 223.13 0.161
e 3 T s S0 70.23 9.3 1996 24.1 835 0.623
_ Delgan 74.9 9.9 2586 26.4 1077 0.810
_ e jacomo 90.4 12.0 1873 16.7 787 0.585
mém%'ﬁ'”g Jeromeh  101.2 13.3 2195 17.6 930 0.686
from flowering stage  Hyolad01  106.5 14.0 2327 17.5 988 0.726
LSD (0.05) 10.87 0.89 221.22 2.05 102.25 0.069
Sarigol 148.8 176 2963 28.1 1266 0.773
Delgan 164.4 18.8 3657 323 1582 0.953
L Jacomo 122.0 155 2822 303 1188 0.735
Control Jeromeh  158.8 18.3 3195 29.0 1372 0.831
Hyolad0l  126.6 15.9 3405 33.4 1435 0.886
LSD (0.05) 18.43 1.00 511.23 2.18 285.68 0.133
e 3 T s S0 86.7 114 1353 21.1 554 0.530
Delgan 108.5 14.6 1482 18.8 616 0.580
S L MRS aomo 80.8 10.6 1967 30.3 803 0.770
Feb. 4 ,VrVr:g‘ang'ﬁ';}%m Jeromeh 99.0 13.0 2238 30.1 921 0.873
silique formation Hyolad01  103.3 13.6 2376 31.2 987 0.930
LSD (0.05) 17.19 051 192.97 2.50 123.94 0.076
e T s S0 46.9 6.3 926 235 368 0.483
_ Delgan 50.5 6.7 1011 23.3 405 0.528
= E gaeomo 60.8 8.2 1364 25.4 551 0.711
oo Jeromeh 687 01 1588 25.8 647 0.826
from flowering stage  Hyola401 72.6 9.6 1642 25.4 670 0.856
LSD (0.05) 8.65 0.65 140.7 1.85 87.62 0.073
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