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Effect of sowing dates and direct seeding and transplanting methods on
agronomic characteristics and grain yield of canola under Ahvaz conditions
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Table 1. Temperature and raining rate in different planting date, during 2002-2003 growing seasons

YA Jle AYAY Jla
2002 year 2003 year
s i s Sl e Sl Sk s Sl e Sl e 5 S Sl
b Col - O Col - ¢l e ¢l
Date Temp. Temp. Temp. Rain Temp. Temp. Temp. Rain
min max mean mm min max mean mm
Oct.1 16.4 28.5 22.4 0.0 14.5 30.5 22.5 0.0
Oct.20 13.3 243 19.0 0.0 12.8 25.6 19.2 0.9
Nov.1 10.6 24.2 17.4 12.0 12.9 239 18.4 72.9
Nov.10 14.1 22.6 18.4 20.5 11.5 19.3 15.4 16.2
Nov.20 4.9 18.3 13.9 51.1 11.2 21.2 16.2 0.6
YWAY-AY 5 \WWAV-AY ol ladle iy 695 uf.u,p, Sl a3 O jas s lae Y J g
Table 2. Temperature and raining rate in different planting date, during 2003-2004
AYAV-AY JLa VFAY-AY JLa
2002-2003 year 2003-2004 year
s file arps Sl e Sk (Sab w3 Jil- s Sl e (Sl SuL
ole coo,lf coa)\f coa)\f coc;,tj, cuo,lf c°¢,1j>
Month Temp. Temp. Temp. Rain Temp. Temp. Temp. Rain
min max mean mm min max mean mm
Oct. 16.0 29.4 22.7 12.1 15.8 30.3 23.1 0.9
Nov. 11.4 21.7 16.6 37.6 11.9 21.5 16.7 89.7
Dec. 7.9 18.4 13.2 19.8 10.8 18.7 14.8 139.9
Jan. 9.9 19.9 14.9 48.3 10.8 20.6 15.7 18.3
Feb. 12.3 25.0 18.6 0.6 12.4 23.4 18.4 0.5
Mar. 17.6 30.8 24.2 20.2 16.8 30.6 23.7 14.5
Apr. 22.4 34.4 28.4 10.2 22.1 36.3 29.9 4.1
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Table 3. Combined analysis of variance for phenological traits, yield and yield components

e Gl Gl Ao pab il 0y95 Jsb U, gl P Ay ey s 4ls 38 3 Shes 3 Shes

Sl e @oliT sl Sslil bl A Ny S S, sl Cr EPE o wls g <l 3

S.0.V. dF  S.g %S.g° F.i F.t! F.d’ D.m° P.1’ P.P./m’ P.p.P’ Spp®  Sw' Sy" oy"

S.e %S.e

Y Ju 1 0.01™ 189.11%* 108.11%* 108.11™ 245™ 825.6%* 40.61™ 300.31%* 122.51™ 2.81™  0.81**  1084103.00** 48245.7™
R(y) (L), 6 2.2% 8.83™ 7.48™ 63.68"™ 3.75™ 14.95%* 262.56** 32.31** 169.86* 1.23™  0.09™ 65402.01™ 29585.7™
D S 4 36.34™ 643.36%* 375.94%*  3233,13** 285.29%*  2765.09%*  5632.08** 87.97** 3450.64** 15.56%*  1.18** 9769951.36%*  2563489.7**
DxY Jle 3 6 4 13.06** 23.58%* 260.05%*  1413.83** 7.54% 73.41%* 286.33%* 17.28* 1017.79** 5.78* 0.15%%* 719534.84%%* 60713.4%*

E (a) (L) s 24 1.33 9.07 7.89 310.45 2.72 2.38 51.78 6.50 77.52 1.76 0.05 46221.25 13399.1
M [P 1 74.11™% 556.51™ 1990.01™  1272.01™ 68.45™ 374.11™ 3822.61™ 7125.31™  65494.01™ 35.11™  0.01™  4840197.20%** 528937.8%*
MxY Ju ys sy 1 3.61™ 418.61** 108.11%* 195.31™ 18.05%* 37.81%* 400.51* 300.31%* 556.51* 1.01™ 0.01™ 9746.12™ 28.8™
DxM oo b 4 021"™ 33.36™ 56.45™ 274.93™ 14.17™ 92.77" 161.39* 87.97** 78.67* 3.83™ 0.01™ 182445.37* 9629.0%*
DxMxY R 4 4.27** 71.58** 83.11** 182.13™ 9.89* 38.16** 53.29™ 17.28™ 10.29™ 1.61™ 0.02™ 16112.20™ 3526.9™

E (b) (ks 30 0.90 14.69 12.60 399.13 3.11 2.83 64.92 11.66 124.40 2.69 0.02 61190.42 9991.6

CV% Sl kS - 11.1 4.17 4.68 3.76 8.47 1.22 6.42 8.05 9.59 10.42 3.52 9.61 11.2

1, 2, ..., 13 are abbreviated for, seed germination, seedling establish, seed germination or seedling estabish percent, flowering initiation, flowering terminate, flowering duration,

days to maturity, plant hight, plants per square meter, pod per plant, seed per pod , seed weight, seed yield, oil yield

*, ** and ns: Significant at the 5% and 1% levels of probability and ns, non significant

I3 gme sl H;;‘/.\ /o c‘a.ajé)b‘j'du Sl s jams
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Table 4. Phenological traits, yield and yield component comparison for different planting dates x year

Sl Sl Gl dens paa U5 il e dsb G s, @l gl SRR Y 03 e o3 als Glaylmois wls s Shs a3 Slas
Treatment sl a5l <3L5L Iy Py Py S o sl er& s et 53 e s 0 SAST S ys 0 S8
Jl e S.g %S.g F.i Fd D.m P.h P.P.S P.P.P S.p.p S.w Sy Oy
Year Planting Dates S.e %S.e F.t cm G Kg/ha Kg/ha
2002 Oct. 10 6.1e 97.8 ab 713 f 98.5a 273 a 160.1 a 148.4 ab 46.1 ab 141.6a 179 a 3.93 b-d 3648.9 a 1427.5a
Oct. 20 6.5¢e 97.0 a-c 84.1a 106.8 a 22.6 b 1523 b 143.9 be 483 a 132.9 ab 15.4 cd 3.94 be 36423 a 1311.1 ab
Nov.1 8.8 b-d 98.5a 80.6 b 102.5a 21.9 be 140.6d 135.4d 434c¢ 1199 cd 14.8d 3.72 c-e 25239¢ 804.5d
Nov.10 9.6 be 92.0d 75.9 de 948 a 18.9 de 131.0f 118.4¢ 40.0 de 112.1 d-f 15.4 c¢d 3.71 de 2228.6d 668.5 ¢
Nov.20 119a 82.5¢e 620¢g 76.4b 144 ¢ 123.0h 999 f 44.1 be 85.0¢g 1444d 340f 1413.0 f 36l.1g
2003 Oct.10 7.8d 95.0 b-d 73.5 ef 99.8 a 263 a 1494 c 1254 a 424 cd 125.0 be 16.6 a-c 437 a 3155.5b 1307.6 b
Oct.20 79d 94.5 c¢d 77.6 cd 99.4 a 21.8 bc 1409d 140.5 cd 424 cd 124.4 be 16.8 ab 4.15 ab 3028.6 b 11503 ¢
Nov.1 8.5¢cd 94.4 be 78.1 b-d 98.5a 20.4 cd 1363 ¢ 1203 ¢ 40.5 de 115.0 de 16.4 bc 4.00 b 2402.2 cd 820.5d
Nov.10 9.8Db 85.1e 79.4 bc 99.6 a 185e 1279 ¢ 1195 39.0¢ 104.1 £ 15.0d 3.62 ef 1840.5¢ 551.4 ef
Nov.20 8.9 b-d 824¢e 76.9 cd 93.3 ab 16.4 f 120.51 106.1 £ 383e 109.9 £ 14.9d 3.57 ef 1865.8 ¢ 4973 f
1- For legend see table 3
Means Followed by similar letters in each colum are not significantly different at the %5 level
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Table 5. Phenological traits, yield and yield component comparison for different planting dates x year

Sl Sl Gl s A6y, asleblys oy Jdsb G, Sl gl Py 23 e 55 4ls als )l a3 als 5 Sles a3 SNas
Treatment £l L 5 b5k > Iy X g s < oS g s 530 S AS e p S5LS
Jl S 6 S.g %S.g F.i F.t F.d D.m Al PPS P.P.P S.p.p S.w Sy Oy
Year Planting Dates S.e %S.e P.h g. Kg/ha Kg/ha
cm
2002 direct 9.8a 93.2a 78.6 b 98.2a 19.6¢ 1443 a 12450 558 a 869 ¢ 15.0c 3.73b 24343 ¢ 833.8b
Trans p. 74b 939a 71.0 c 93.4a 224a 138.6 b 1339 a 33.0c 1494 a 16.1 ab 3.75b 29423 a 9952 a
93a 85.6b 833a 103.7a 202bc  1365¢ 118.6 ¢ 48.0b 89.7¢ 15.2 be 393 a 2223.6d 783.5b

2003 Direct

Trans p. 7.8b 954a 71.0c 92.6a 21.1b 133.5d 136.9 a 33.0c 141.7b 16.7 a 396a 26934 ¢ 9473 a
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1- For legend see table 3
- Means followed by similar letters in each colum are not significantly different at the %5 level.
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Table 6. Phenological traits, yield and yield component comparison for year x planting method x planting dates
Sles Sl Sl ey pa sl Al e db CBTY) Al gl P hy 23 P 53 4l Gls e osy als s Shes a3 Sdas
Treatment £l L 5L b5k S > Iy S s N N < oo 05 e SIS s e S S

Jt= =35 =5t S.g %S.g Fi F.t Fd D.m P.h PP.S P.P.P S.p.p S.w Sy Oy
Y M D S.e %S.e cm g Kg/ha Kg/ha
1 D  Oct.l10 7.0f 95.5a-c  72.0ef 97.3 a-c 253b 163.5a 144.0 be 59.3ab 111.3de 16.5 b-e 3.86d-f 3460.5b 1342.5 b-d
1 T Oct.10 53¢ 100.0 a 70.5 fg 99.8 a-c 293a 156.8b 152.8b 330fF 172.0a 193 a 4.00cd 38372a 1512.5a
1 D Oct20 8.0d-f 940b-d 93.0a 1133 a 203eh 1538¢ 140.8c-e 635a 101.5d-f 143 ef 397cd  3368.1bc 1202.9 de
1 T  Oct20 50g 100.0 a 753 ef 1003 a-c 25.0bc  150.8d 147.0 be 33.0f 164.3 ab 16.5 b-e 392de 3916.5a 1419.2 ab
1 D Nov.l 10.8b 97.0 ab 883ab 1088 a 20.5e-g 149.8d 129.0e-h  53.8¢ 89.3fh 15.0d-f 373 e-g 2343.0 gh 760.1 f-h
1 T Nov.l 6.8f 100.0 a 73.0 ef 96.3a-c 233b-d 131.5hi 141.8b-d 33.0f 149.0 be 14.5 ef 3.71fg  2704.7 d-f 848.9 fg
1 D Nov.l0 105b 92.0b-e 76.8de 94.8 a-c 18.0g-j 130.5ij 116.81-k  47.0de 78.5 hi 15.5 c-f 3.73e-g 197391 600.1 ij
1 T Nov.10 8.8 cd 92.0b-e 75.0ef 94.8 a-c 19.8fh 131.5hi 120.0g-j 33.0f 1458 ¢ 153 c-f 3.69fg 24834 fg 737.0 j-1
1 D Nov20 125a 87.5ef 63.0h 77.0 be 14.11 123.81 92.01 553 be 54.0j 13.8 339j 1026.1 m 263.51
1 T Nov20 113ab 77.5 gh 61.0h 75.8 ¢ 148k 1223Im 1078k 330fF 116.0d 15.0d-f 3.42 i 1799.9 jk 458.7 gk
2 D  Oct.l10 8.5de 90.0c-e 81.0cd 1043 a-c 233b-d 151.5cd 1385c-f 51.8cd 101.3d-f 153c-f 440a 3020.6 cd 1262.7 cd
2 T  Oct.10 7.0f 100.0 a 66.0 gh 95.3 a-c 293a 1473 e 1663 a 33.0fF 148.8 be 18.0 ab 434ab  3290.4 be 1352.5 be
2 D Oct20 8.5de 89.0 de 83.0c 105.5 ab 22.5c-e 143.8f 131.0d-g 51.8cd 98.5e-g 16.0b-f 4.13¢c 2849.7 de 10594 ¢
2 T  Oct20 73f 100.0 a 723 ef 933a-c 21.0df 138.0¢g 150.0 be 33.0f 150.3 be 17.5 a-c 4.17bc  3207.4bc 1241.2 cd
2 D Nov.l 8.5de 90.8c-e 843bc 1043a-c 20.0e-h 1388¢g 112.5 jk 48.0 de 91.0fh 155cf 4.02cd 22469 g-1 754.1 f-h
2 T Nov.l 8.5de 100.0 a 72.0 ef 92.8a-c  20.8d-f 133.8h 128.0f1 33.0f 139.0 ¢ 17.3 a-d 399cd 25575e-g 886.9 f
2 D Nov.l0 11.0Db 82.8 fg 86.0bc 1063 a 193f1 1275k 117.3h-k  45.0¢ 73.01 14.5 ef 3.61g-1  1598.0 kl 474.4 jk
2 T Nov.10 8.5de 87.5ef 72.8 ef 93.0 a-c 17.8h-j 1283 jk 121.8g-j 33.0f 1353 ¢ 15.5 c-f 3.63gh  2083.0 h-j 628.5 hi
2 D Nov20 10.0bc 753 h 82.0c 98.0 a-c 16.0j-1 120.8 m 93.81 435e 84.8g-1 145ef 3.48h-j 1402.71 367.1kl
2 T Nov.20 7.8 d-f 89.5 de 71.8 ef 88.5a-c 16.8i-k 1203 m 1185h-k 33.0f 135.0¢ 153 c-f 3.66 f-h 23289 g-i 627.6 hi

1- For legend see table 4

- Means followed by similar letters in each colum are not significantly different at the %5 level.
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Fig. 1. Seed and oil yield variation in different planting dates
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Effect of sowing dates and direct seeding and transplanting methods on
agronomic characteristics, and grain yield of canola under Ahvaz conditions

Rahnema'. A and A. Bakhshande>

ABSTRACT

Direct seeding of canola after summer crops has not proved to be suitable, because of low establishment. This
experiment was carried out in order to compare of direct seeding and transplanting methods of canola hybrid
Hayola 308 in Khuzestan agricultral research center during 2002 and 2003 cropping cycles. A strip plot
arrangement in randomized complete block design was used, with 5 planting dates (Oct, 10 and 20, Nov.1,
10and 20) as horizontal plots and two direct seeding and transplanting methods as vertical plots. Means
comparision showed that 40 days delay in sowing date lead to increasing of 3.5 days of sowing to germination
interval and 11.4 and 33.0 days in flowering and maturity respectively. It also decreaed pods per plants by 35.9,
grains per pods by 2.7, grain yield to 1762.5 kg/ha and oil yield to 938 kg/ha. The transplanting method
increased duration to flowering by 1.9 days, pods per plant 57.2 and grains per pod by 1.4, grain yield by 492
kg/ha and oil yield by 162.6 kg/ha. The interaction between sowing dates and planting methods showed that
there are significant differences interactions between direct seeding and transplanting methods specially in late
sowing dates. Considering economic yield, planting date of canola is recommended from Oct.10 to Nov. 1.
Using transplanting method Nov. 10 until Nov. 20 would be suitable. In addition, transplanting method of canola

is recommended for recovering the no or low established patches in the field.

Key words: Canola, sowing dates, plantin methods, transplanting, direct seeding.
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