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Effects of Sowing Date, Seed Rate and Row Spacing on Agronomic Traits and
Seed Yield of Canola Cultivar RGS003 in Gonbad Areas
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Table 1. Meteorological data in Agricultural Research Station of Gonbad during the growth season of canola in two years of the

experiment

3 A Los Lo gie ST g5 Lo e ol sles Lo gie ity e BT Sl sl

2 Month ol Raifall (mm) Mean temp. (°C) Mean of max temp.  Mean of min temp. Evaporation Sunny hours

" (mm)

4 2003-4 2004-5 2003-4 2004-5 2003-4 2004-5 2003-4 20045  2003-4 _ 2004-5 2003-4 20045

fet -

3 Oct.-Nov. oul 65.8 64.0 178 17.4 23.9 28.6 117 6.4 110.9 554 1660.6 174.9

N Nov.-Dec. 53T 51.8 87.0 12.1 9.9 17.0 15.0 7.2 47 71.0 355 136.8 155.1

3

2 Dec.-Jan. &> 16.0 68.7 10.1 7.8 15.1 12.4 5.1 33 60.1 24.7 124.8 145.9

<

3=

- Jan.-Feb. o 65.8 37.3 11.4 6.5 17.4 10.6 5.5 2.3 345 336 170.0 131.3
Feb.-Mar. Ll 71.1 56.9 11.7 128 16.7 18.4 6.7 7.1 55.6 63.7 100.0 165.3
Mar.-Apr. 309 101.2 46.1 14.5 13.7 216 19.9 7.3 7.5 473 77.7 222.3 188.8
Apr.-May Sl s 38.8 615 20.1 20.7 26.1 26.2 14.1 15.1 125.9 121.2 201.3 203.9
Mean slabe Sk 59.2 60.2 14.0 127 19.7 18.7 8.2 6.1 721 58.8 160.4 166.5
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Table 2. The two years analysis of variance for agronomic traits, sclerotinia stem rot disease percent and seed yield of canola

PR 5 US s, 5 plis) AN Gl ol bl s
@313 Olts L
SOV, 55 df. Prewinter Plant Heightto ~ Main stem
) Gl growth height first stem diameter

Year (Y) ! 66.70"  12638" 158" 11.90™
Rep/Year ddss S g 0.17 686 114 3.63

Sowing date (A) L EL ) 513.00" 644" 1565" 4.00™
YxA S XAl g 2.8007 460 o 0.12™
Error 1 (W 1o 0.21 152 282 2.00

Seed rate (B) Aol 0.96" 570 817" 1.32"
YxB Splaxdle o 0.97" 2" 75" 0.35™
AxB Sl MAX IS )6 g 0.02™ 178" 143" 1.07™
YxAxB SMEX S Xl g 0.02" 68" 18" 0.50™
Row spacing (C) R | 0.11™ 596" 371" 0.08™
YxC 2y el 0.10™ 218™ 3" 0.04™
AxC Xl M ) 0.17™ 58" 47" 0.20™
YxAxC o,y oL XAl 9 0.16™ 12" 30" 0.02"
BxC 2y doBXod i 9 0.05™ 46™ 9" 1.84"
YxBxC iy doBX,d e e 0.06™ 20" 16" 0.12"
AxBxC o) dho XL JMEX L &6y 0.14™ 21" 148™ 0.28"
YXAXBXC sy dholbX ) d X e 28 5, bXdl g 0.12" 115™ 7" 0.11"
Error 2 (L) oo 0.08 71.2 64.8 0.47"

#Y4



Table 2. Continiud Y Jod> aals|

VYAV Jlo oF o leds oYF s "5 5 Jlg

PRGN 4l sldes Solew Loy 4 o glie 6l 5 Shee
sl A Sl
SOV . df. Secondary Disease Resistance  Seed yield
=L stems percent to lodging

Year (Y) g 10.00™ 26.7" 1.80 399529™
Rep/Year o, g 0.64 150.6 0.20 202244
Sowing date (A) Lt ) 1470 336.1° 280" 8548264"
YA S X 0.89™ 20.3" 1.05" 1672553
Error 1 (W g 0.24 74.2 0.20 199882
Seed rate (B) shoMa o 3.89™ 369.0” 10.60™ 97663"
YxB splaXdl o 2.85™ 7.9" 0.92™ 922820
AxB Sk MBS &6y 0.25"s 91.0™* 1.357 270249™
YxAxB SR MEX LSS XAl g 0.61™ 5.3" 0.16™ 341306"™
Row spacing (C) el g 0.04" 306.0” 3.40" 2464115™
YxC 2y doX L g 0.49"™ 0.6™ 0.03"™ 2705751
AxC oy doXei B 9 0.33" 48.1™ 0.46" 492629™
YxAxC ) doX el Xl g 0.17" 5.1™ 0.22™ 55155™
BxC S P BL 0.17™ 35.0™ 1.05™ 107539™
YxBxC > B XL ) 0.09™ 0.9" 0.26™ 44835™
AxBxC ) dhoBX L MEX LS &8y 0.06™ 46.0™ 0.31™ 153273™
YXAXBXC o, aholbXod JlaeX el i X Jle g 0.26"™ 3.0 0.29™ 42859™

Error 2

(<) L

(o]
o

0.35

18.6

0.12

176854
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Table 3. The two year means of agronomic traits, sclerotinia stem rot disease percent and seed yield of canola

B Ie-3) Gy gl ATl ol il s 4= sl Solow Lo ys 4 S glia 4l s Shese
Olbns s A Sl
. Prewinter  Plant height  Height to Main stem Secondary Disease Resistance  Seed vield
Treatments e growth first stem diameter stems percent to lodging y
First year Jsl dl 5.67 a 136.8 a 41.6 4.63 3.88Db 5.69 8.53Db 3079
Second year e3> Jlo 431b 118.0b 39.6 5.20 4.40a 6.56 8.75a 2974
Sowing date bl b
Nov. 5th RARH 8.10a 1314 a 472 a 5.23 473 a 5.52 ab 8.48 3512
Nov. 20th RS 527b 126.5 ab 36.6 b 4.66 4.05b 9.02a 8.52 2827
Dec. 5th 53T 1.58¢ 1242 b 38.0b 4.85 3.64c 3.83b 8.2 2742
Seed rate O slde
4 kgha a5 SASTF 5.15 1259b 37.6b 5.04 4.45a 3.21b 8.98 2976
7 kgha' S s SASY 4,94 1249b 38.9b 4,98 4.08b 6.44 a 8.82 3041
10 kgha' a5 SasH: 4.88 131.3a 45.3 a 4,72 3.89b 8.73 a 8.10 3063
Row spacing <y dhold
12 cm Faslu 1Y 5.01 1254 b 39.0b 4.94 4.12 4.67b 8.79 a 3158
24 cm ol YE 4.96 129.4a 42.2a 4.89 4.16 7.58a 8.49b 2896

.mQﬁ;bo,‘ﬂwuﬁ)u@#Jb\éup@m;,)w,\sucms,m_;,,&ﬁdslbsowf)mﬁg

Means of each column having similar letters, are not significantly different, according to Duncan’s multiple range test.
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Table 4. Interaction between year x sowing date, year x seed rate and sowing date x seed rate on agronomic traits, sclerolinia stem rot

disease percent and seed yield of canola

Js s, gl b gl s sld Aoy & Caglia s Shee
Olns3 1 Sy s sl kol Gl ol Solos Sl &l
Prewinter Plant Height to Main stem  Secondary  Disease  Resistance Seed
Growth Height first stem Diameter stems Percent  to lodging Yield
Treatments Sles (1-9) (cm) (cm) (mm) (%) (1-9) (kgha™)
Y1xAl OLTVO sls” o )b X Jsl e 9.00a 1374 48.2 4.95 4,34 5.33 8.50ab 1421
Y1xA2 OLTY sl )b X Jyl e 6.00c 136.7 37.7 4.42 3.92 9.08 8.25b 1217
Y1xA3 53T10 Csls )b X Jyl b 200e  136.2 39.0 451 3.36 2.67 8.83ab 1204
Y2xAl OLTNG s o )b X s Jl 7.21b 1255 46.0 551 5.12 5.71 8.46ab 1597
Y2xA2 OLTY Csls )b X pss Jle 454d 1164 35.6 4.90 4.17 8.96 8.79ab 1245
Y2xA3 STI0 Cals b X pys e 117e 112.2 37.0 5.19 3.92 5.0 9.00a 1162
Y1xB1 o5 S F dy e X Jgl Il 567a 135.1 40.0 4.75 4.07 2.96 896a 1337ab
Y1xB2 rﬁjgsv D ldis X Jgl Jle 567a 1345 39.8 4.78 3.65 6.29 8.79a 1248 b
Y1xB3 rjf,l; Vo o Hldie X Jyl Jle 567a 140.6 45.2 4.35 3.91 7.83 7.73 ¢ 1257 b
Y2xB1 pf,l;? o lze X 3 Jl 462a 116.7 35.2 5.33 4.83 3.46 9.00a 1240 b
Y2xB2 rjf,gfv BRUBINVIR YT 421c 1153 38.0 5.18 4.50 6.58 8.88 a 1380 a
Y2xB3 Df,l; Vo oy sliis X g gs L 408c 1220 454 5.10 3.88 9.62 8.38 b 1384 a
AlxBl Df,x;v Sy e X OLTHG sl 5,6 8.25 1339a 42.9 5.18 5.05 4.00 9.00 a 1533
AlxB2 p?,gsv o plie X OLTG 8 5 b 8.06 126.6 bcd 43.2 5.36 4.61 5.25 8.75a 1543
Al1xB3 CJ?}A:{ Veod olie X OLTAG Sl 56 8.00 133.8a 55.2 5.16 4.54 7.31 7.69b 1451
A2xB1 rjf}l:ff o e X OLTYY 8 556 5.44 123.8 cd 32.9 4.69 4,32 3.00 8.94a 1155
A2xB2 p?}L_SV oy i X OLTY sl 556 5.25 126.3 bcd 35.8 4.64 4.14 10.31 8.75a 1252
A2xB3 05 STV Ly e X OLTY s ) 5.12 129.5 abc 41.2 4.66 3.68 13.75 7.88a 1286
A3xB1 r,?jlzsf o lie X 3TN0 Sl 56 1.75 120.1d 37.1 5.25 3.98 2.62 9.00 a 1177
A3xB2 (ijl:fv o lze X 3TN0 sl 56 1.50 121.9d 37.6 4.94 3.48 3.75 9.00 a 1148
A3xB3 e S IS Ve Ld e X 3T V0 cils s b 1.50 130.7 ab 39.4 4.36 3.46 5.12 8.75a 1224

PrV
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Table 2. Continued F g aalsl
Treatments Hles Jb s, gl b gl s Sl WY 4 e glie s Ses
R 5 wli ol ol 4L o els Soles Sl &l
Prewinter Plant Height to Main stem  Secondary  Disease  Resistance Seed
Growth Height first stem Diameter stems Percent  to lodging Yield
(1-9) (cm) (cm) (mm) (%) (1-9)  (kgha)
Y1xC1 oSl VY Cusy alols X gl Sl 5.67 1335 40.2 4.67 3.80 4.31 8.69 3073°
Y1xC2 el YE Gy alols X gl Jlo 5.67 140.0 43.1 4,59 3.95 7.08 8.36 3086°
Y2xC1 ol VY (s ) ol X o gs Lo 4.36 117.2 37.8 5.21 4.44 5.03 8.89 3242°
Y2xC2 Sl Y Casy ol X o gs L 4.25 118.8 41.3 5.19 4.36 8.08 8.61 2706"
Al1xCl ol VY sy dhols X OLTV bl )0 8.17 129.9 46.5 5.22 4.81 4.67 8.71 3680
Al1xC2 ol Y (s ) alols X OLTHVO sl )b 8.04 133.0 47.8 5.24 4.66 6.38 8.25 3343
A2xC1 FaSl Y (s dhols X OLTY S8l 6 5.33 125.2 34.0 4.76 4.01 6.29 8.71 2843
A2xC2 oo YF Casy alols X OLT Y bl )b 5.21 127.8 39.2 4.56 4.08 11.75 8.33 2811
A3xC1 Sl VY sy abols X 3TN0 S8 )b 1.54 121.0 36.5 4.83 3.55 3.04 8.96 2949
A3xC2 Sl Y (s s dlols X 3TN0 bl 56 1.62 127.5 39.6 4.87 3.72 4.62 8.88 2534
B1xC1 e S VY Csy kol X S USTF 5y ik 5.21 124.9 36.4 5.23% 4.37 2.71 9.00° 3143
B1xC2 Sl YF Uiy ol X o £ USF 1 5.08 127.0 38.9 4.85%® 453 3.71 8.96% 2809
B2xC1 el VY (s alols X r,f}gfv FRUSIRTH 4.96 122.9 36.8 5.05% 4.08 4,71 8.96% 3118
B2xC2 el YF (s alols X rjf,k;v FRUSIRYA 4,92 127.0 41.0 4.91% 4.08 8.17 8.71° 2963
B3xC1 el VY (s alols X Df,L_fv FRASIRT 4.88 128.3 43.8 453 3.92 6.58 8.42° 3211
B3XC2 e 5lu YF Gy abols X o €081 F L i 4.88 134.3 46.8 4.92% 3.86  10.88 7.79° 2915

Means of each column having similar letters, are not si
Y1: First year, Y2: Second year, Al: Sowmg date 1, A
C1: Row spacing 12 cm and C2: Row spacing 24 cm.

MvﬁuU}A,Twu,)\bfuJL;_,\CJM,;L;)L‘TU}L@ 16 it S 2 o S5 3 ol 4SO gt p 3 a Sl
gnlflcantly different, according to Duncan's multiple range test.
Sowing date 2, A3: Sowing date 3, B1: Seed rate 4 kgha™, B2: Seed rate 7 kgha™, B3: Seed rate 10 kgha,

PYA
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