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Effects of Row Spacing and Seed Rate on Yield and Yield Components of
Rapeseed (Quantum Cultivar) in Gonbad
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Table 1. Climatical data at Agricultural Research Station of Gonbad during the growth seasons of rapeseed in 2001 and 2002

£ L3 doew e oo 55 slas Jan e e Slas dos e s PG T Slel slde
Precipitation Mean temperature  Mean of maximum  Mean of minimum  Evaporation Relative humidity Number of sunny
{mm) (°c) temperature (° ¢) temperature (° ¢) (mm) (%a) hours
Month e 20012007 20022003 20002002 20032003 20G1-2000  2002-2003  2001-2002 20022003 2000-2002 2000-7003  2001-2002 20012003 2001-2002  2002-2003
October-November At 203 62.6 16.5 17.3 222 23.0 10.7 11.6 773 49.9 63 71 168 176
November-December 5T 302 47.5 11.8 8.0 i6.8 12.9 6.8 3.2 43.6 21.5 74 79 113 122
December-January s: 463 434 10.1 8.7 15.5 4.1 4.7 33 43.7 41.9 75 71 {38 144
lanuary-February ey 270 499 9.0 8.5 14.8 13.2 3.2 37 336 41.4 73 73 161 138
February- March wid 197 879 12.2 8.5 18.9 12.6 35 4.4 638 323 66 82 177 90
March-April sessp BB 754 15.6 12.2 211 16.6 10.1 7.8 043 435 76 82 133 81
April-May ciest 510 321 17.4 i7.3 225 237 12.4 10.8 799 100.8 74 a9 156 245
May-June sls 3.0 238 238 24.0 336 383 18.0 16.6 201.8 176.1 33 38 280 275
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Table 2. The two year analysis of variance for vegetative characters, yield components, oil and grain yield and oil percent of rapeseed

Yor

amsa Bja,aids oadsb a3 b a2y O S gl Wy oldai e Sl ol sl e 05 2 Sl dys 2 Sl
sabT .,tmth A oy Gy Sl B s, by NG als uls Ry R
S 0.V, D g df. m._w”_wm M_M Oacﬂm”aow of Day m.o E.E: Wmmmﬂmann Im:dmaw Pod per  Grain per _ooo..mamm: Grain yield il NO:
g flowering maturity  height to lodging plants/m?  plant pod weight percent yield
Year (Y) Jeo 1 37400%* 317.00%*  589.00%* 19533¢*  26.90** 2502.00%* 171 32000%+ 4.80%¢  49483508%* 395.00'* 13461736 "
Error | O lsd I bas L5 6 0.52 0.27 140 1143 0.21 3877 098 1090 032 434643 3.90 63016
Row spacing (RS) Cissalel 2 0.43% 0.35™ 140™  521* 700%™ 162.40%%738% 68.80%*  0.94%*  14425039%% 340" 2748450™
Y < RS Bl D 8™ 010™  0.85%% 207 450+ 929 257 0.09  0.14™ 794757 024 210381
Seed rate (SR) PERCIPRR 018"  Q.10% 093" 60" 0.68* 1838 139" 3340 0.05™ 1316891% 244 241g811*
Y ~ SR b Ol 0.51%  043™  136%*  e4™ (g™ 63.79%+ 307 250 0.04™ 669487 1 g 86745
RS« SR S, Ao 4 0™ 31T 2™ 2™ 024 1025 2817 530" 0.02™ 237212 g 3am 61636™
Y RS SR olrdolxde 4 029" 035™ 35 T P 771 236% 960"  0.05™ 123724 g 7gms 26403™
Error 2 Yhs 48 012 0.29 0.16 1289  0.14 9.15 216 970 0.07 313996 1.73 52962
CV.% g 0.28 1.5 0.21 74 43 59 142 14.2 6.4 148 32 145
ns, * and ** ; Non significant, significant at 3% and 1% levels of probability, respectively. A3 g a3 0 golT T 33 gha e 5 s fee b 55 R ¥ g



ey

FIFRCHY

WAY Jlo o opled 8 a5, J T

__\.FWr.kubL..bbu.mrv..nGLunc.duu&w‘rvpu?aw_r%buogtrbuag%rbl1Q.w(_,v..

Table 3. The two year means of vegetative characters, yield components, oil and grain yield and oil percent of rapeseed

PPNy 0y95 Jsb 083 Uk @.m;._ 3 Jon gliie &y Sl ONE a4l sl 34 u\h._.rn Las u\ﬂ.rb
rﬂthm%.\.t &bﬂ R < g CWLH;&V PR f...u._._u&. G Y &.ub_\.b PREY r.w.vuu F‘wuu
Dayto Duration of Day to Plant  Resistance Harvested Podper Grainper 1000 grain  Grain Oil Oil
Treatments b1 Jois flowering flowering maturity  height  to lodging Emam\Bm plant pod weight yield percent  yield
(cm) (1-9) (g} (kghaly (%)  (kegha)
First vear Jaldt 1233 b 34.1b 191.0 b 138 b 89%a 574a 103.9 24a 39 b 4623 a 43.6a 2017 a
Second year g3 1279 a 383a 198.7a 171a 770 454 b 103.5 198b 447 a 2965 b 389b 11520
Row spacing (em) 23 4ol
12 1257 a 362 194.6 i585a 8.9 544a 109.8a 236a 3990 4626 a 41.6 1952
24 125.7a 36.2 195.0 1494b 3.2 50.0b 1008 b 22.0ab 437a 3662 b 40.9 1516
36 1255 b 364 193.0 1535.5ab 7.8 498b 987 b 202b 437a 3093 ¢ 41.1 1285
Seed rate (kgha') % Ol
6 125.7 36.2 194.7 152.9 83a 311 106.2 232a 4.18 4061 a 41.4 1700 a
8 125.6 363 195.0 136.0 8.3ab 50.8 103.1 21,7 ab 4.18 3698 b 40.9 1533 b
10 1255 36.2 195.1 154.4 8.1b 524 101.0 209b 4.26 36220 41.4 1520 b

Means of each group in each column having similar letters are not significantly different at the s

.EQWL.J Cbbui#‘ .LL(L\. ourhu_uw:.\oLrhbl_mMr\hu rm\,r.q..rnhk.ﬁﬁ Asta thlrv.th.\n..la F.Luv..r..huuu Lm.:@-»“btﬁlgbuu nh.M\NDu_Lh.,
ignificanted fevel, according to Duncan’s Multiple Range Test.
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Table 4. The interactions between year = row spacin acing x seed rate on vegetative characters, oil and grain
3 P g g

-

vear x seed rate and row s

yield, yield components and oil percent of rapeseed

G\.U.Wu_.cc. 3383 LWV ay33 Jalo gl ! fv\ut.\nm.. Gy ol OMWE sl Abbalid el 5 Sdes e 3 s
A A S Ny <y R s LY DL b P 23 S
Day io Duration of  Day to Plant Resistance to Harvested  Pod per  Grainper 1000-grain Grain yield il Ol yield
Treatments 5L sl flowering  flowering  maturity  Height{ecm) lodging (1-9) plants/m’ Plant pod weight (g)  (keha) percent (kgha")
Year x Row spacing
First year = 12cm 123.5 341 191.9¢ 144.6 9.00a 60.2 108 25.8 3.81 5648 43.93 2482 4
First vear = 24cm 123.4 34.0 92 1¢c 128.9 8§92a 56.8 9G.8 24.1 4.00 4467 43.40 1939 b
First year x 36cm 123.1 343 1920 ¢ 144,35 883a 553 104.0 223 4.04 3753 4338 1629 ¢
Second year = 12em 127.9 38.2 1973 b 172.4 7902 487 111.7 213 4.17 3604 39.34 1421 ¢
Second year = 24¢m 127.9 38.3 197.8 a 169.8 775b 433 101.7 19.9 4.53 2858 3848 1094 d
Second vear x 36cm 127.8 38.4 198.1a 170.5 742¢ 44.2 95.5 i8.1 4.70 2432 38.83 941d
Year x Seed rate
First vear » 6kgha™! 1236 b 339 192.1¢ 134.6 9.00 552b 106.8 253 3.88 4704 43 .84 2068
First year » 8kgha 1232 ¢ 342 1919 ¢ 140.9 8.93 57.6 ab 1024 2335 3.95 4665 43.30 2020
First year x 10kgha™ 1232 ¢ 342 1920¢ 138.5 8.83 593a 102.6 233 4.02 4500 43.56 1962
Second year ~ 6kgha’ 1278 a 384 1973 b 171.2 7.92 469¢ 105.6 211 4.48 3418 38.90 1332
Second vear = 8kgha 128.0a 383 197.7b 171.2 7.75 440¢ 103.8 19.8 4.42 2732 38.40 1046
Second vear = 10kgha 1278 a 38.2 1982 a 170.4 7.42 133 ¢ 99.35 18.4 4.50 2745 39.34 1078
Row spacing = Seed rate
12¢m » 6kgha’ 125.9 359 194.5 1533 8.88 53.1 108.9 25.7 3.98 5044 4227 2132
12cm « 8kgha' 125.6 36.2 194.4 160.2 8.88 33.9 106.2 23.2 3.94 4372 40.82 18i4
12em » 10kgha'! 1256 36.4 194.9 160.0 §.88 342 114.4 217 4.05 4463 4£.70 1888
24em x 6kgha'’ 125.6 362 194.9 148.8 838 49.8 102.2 229 421 3977 40.89 1642
24cm = 8kgha™! 1258 36.1 195.0 151.6 8.38 489 104.3 22.1 4.30 3567 40.78 1468
24em = 10kgha’! 125.6 36.1 195.0 147.6 8.00 51.3 93.3 20.9 429 3443 41.16 1439
36cm = 6kgha' 125.6 36.4 194.8 154.6 8.12 482 107.4 20.9 4.33 3i61 40.96 1306
36cm « 8kgha' 125.4 36.3 195.0 156.3 7.73 49.6 68.1 19.6 431 3155 40.98 1317
36cm ~ 10kgha” 125.4 36.2 195.4 153.6 7.50 51.5 93.3 19.9 4.45 2962 41.38 1233

Means of each group in each column having similar letters are not significantly different at the significanted level. according 10 Duncan’s Multiple Range Test.
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Table 5. Correlation coefficients between vegetative characters, yield components, oil and grain yield and oil percent of rapeseed

Gu..muu_.tm nu.mur.—b.rv ug.wuLh.r n—hu& Au_rull.tnrm._p L.._.lt.uc.:.‘_ e sl als sluas Cb.\u u.\w._.ﬁh P B
A A Y Gy Skl el s UM s als,ie «ls D)
- Dayto Duration of Dayto Plant Resistance Harvested Pod per Grainper 1000-grain Grain  Oil
Treaiments bt Jalge . . . ) . . .
flowering flowering maturity height to lodging  plants plant pod weight  yield percent
Duration of flowering Ao 0.94%%
Day to maturity ey ias Jyb .05%* 0.95+%
Plant height Gy oplay  0.68%* 0.75%* Q.77%*
Resistance to lodging Sl g el -0.64%F -0.65%* -0.72%% 0464
Harvested plant okt Cihy p ai g ala (0LBFF -0.82%+ -0.83%%  -0.62%* 0.64%*
Pod per plant SNl -0.01™ -0.04™ 009 0.15® 026+ 0.04™
Grain per pod OB gla sl -0,49%* -0.5G%* -0.58%*%  -0.56%* 0.46%* C0.51%F 0.09%
10000-grain weight Gl e 0 0.50%* 0.61%* 0.67** D.57%*  -0.65%* -0.63%* -(1.24% -0.53%*
Grain vicld s Sle  -0.66%% -0.69%* S0T1ER L 48HE 0.69%* 0.68%* 0.11m™ 0.59%* -0.614*
Oil percent oEasdays <084 -(1L83%* <0.84%% L0 6g%x 0.58%% 0.79*+ 0.07" 0.41%* 0.6 %% Q.63 **
Qil yield ey s Sdes <(.72%% -0.75%% -0.77¥% .0.53% 0.7%* 0.74%* 0.1m™ 0.59%# -0.64%% (.99 ** ()72 %%

ns. * and ** : Non significant, significant at 3% and 1% levels of probabifity, respectively.
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