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Effect of Row Spacing and Nitrogen Fertilizer Rates on Grain Yield and
Agronomic Characteristics of Rapeseed cv. Hayola 308 as Second Crop in
Paddy Fields of Guilan in Iran
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Table 1. Meteorological data for experimental field of Rice Research Institute of Iran in
Rasht for rapseed growing seasons in 2003-2004 and 2004-2005
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Month oL Min. Max. Min. Max. 2003-04 2004-02 2003-04 2004-02
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Jan.- Feb. Kooy 5.4 16.0 0.6 8.3 559 256.9 135.3 81.6
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March-April RESY 8.2 19.7 7.1 17.9 164.4 97.0 218.2 153.0
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A

j},MQonﬁ@laﬁduaﬁ}r@!
L s eSaast ae 0y ol 6 5 s
J s (o3 VY o s als Cusb,y Jials
Eols b pols s e s 08T e
£33 5 S S ey Jl Jlw 53 2 ils
S glas J‘:j"“‘.fﬁ" Jlo ys 5 Cligus)|
i S Do U azin S L b
WS 3 ool slaw (5,8 ol shate
WS 55 gy 5 Sldaic ey 5 3 415 Sl
s Jsb s ol Ble s oy s Sl
51elE en sl ws e sl 51 b 55, 93
PSS Ly dslas spb oS
Sodd ;oS s D) o A Al
Sl by olE s gy, g, Sosll


www.SID.ir

WA Jle oF o)led V=Y dl” 5y 9 g5 (81034 dlxe”

@jj@pﬁw\uaﬁjgsl};gcjj:
»Le

23 S, 7 Sl S
@Q@)sjoﬁdw@lﬁfu&&ﬁcb
:Hw61u;u})>¢~5)&u
2003;

(Johnson ~ and  Hanson,

(Andrade and Calvino, 2002
VN gl s adls s Slas 5 055 5558 )
35S s 1Y Jgdm) 59 Hls ae
Sl Jlass o 3 adls 5 Shes 055 25
Jadar) 3 gad S wlie Glin) S LislesT
055,58 355 Olye (RIPIL &S 55k 4 .(F
5, Shes o VL ol ol el asls 5 Sles
3, Shes 5 KLe LVAR Hles 4 by je 4l
Ol n ar ST eSS 3 p S 4 AS VI
Yora s, Shee (Sl b 55 VYR O pas
VIR L (gols cime sl HbSasys Df,t;
il 58l Eel 05 20 555 (¥ Jgd) Cil
Sl dmd )5 g odd JAaly g i)y A5,
Sae il Lol 5k sl sluw sl
> Slas Lol o 48 A3 oS 5 (5 it 5
35— O = S sl 55 i s
by 5, Shes Il Cle &y oo o)
©Olg o) 088 fh polie O pae 5l 5o
Shws e b 4L slad ol g lis)l )3l
casls sl casls i O35 ol s ey
La S 550l 5 iy (5 m 55 law sl
Bl S

DU s o ol 3l ool gl

Cs L sumlod b acm 5 R Hldas a5 505

£ef

OsaT 3 osliwl U bajlas Jlaze 315 Lol

3 S it 220 Szl o s Sl

o g b

415 & Khos
S35 2 S o bl 4 el I S
S Olaebl jgbite au (ibesT Jlu 53 glaesls
O s3T5l i lo3T olasl il 1y —Kan
S aSl a4 gl 8 eslinal 2L
VAN L sl st A uloe () 5 sl
gl > e Sl LS 1 S 55 s
Sl oo o YIANRNL ol aS7 /00 Jlazs|
i 9 e sileT olzal il ls Kea
23 5 bl @l > Shee (511 S e iyl
313 Olas asls 5, Shes S o uibyls 4 o
Fpe 2l SH05s 5 palis Jl e &S
Jlo (Y Jg) 555 Ll gme ails 5 Shes 53,
e S ASNNF 5 Shae o Sla b 23T Ul
3, Shas Sl b pss Jlo 4y L S
il 6 LS s Df)_l:f\/\ﬂ" asls
PR RCEN g S RPE g ANEF HE
3525 G5 mme DL 5 asls 5, Slas
ol b e 5l Yo ool a5 STl
A s JLSs 3 0 8 LS NAFY 5 Slee
VMY clas Shas U e sl Yo 5 YO Juol 58
35555 s 552 5 0 5 S WA
0T S 55 i sl s (MU 52)5
CoilS ol s Ul zics 5> Shes 4 ol

M a 5o e clcms,; 4 a5 eSSL


www.SID.ir

e M 5 S Aol

VWAF=F o WWAY-Y ol sladle 5o IS 805 9 215 Sluo s 1y S o il yly 4 o =Y Jgd

Table 1. Combined analysis of variance for agronomic characteristics in rapeseed in 2003-04 and 2004-05 cropping seasons

MS e Sk
a5 s Sles SR IEIRE 57 Sl e Sl Jsb BERYEEINES 3%) EWRH s Ses 095 Job
ssl3T <l oS s kel 6l o oS s Reepyes gy 4ls ,l5n SE8) SE8) s
df Grain yield No. Silique no.  Silique no. Silique Seed no. 1000-seed Oil Oil yield Days to
L Secondary per main per plant length per weight content maturity
S.0.V. S g branches stem silique .
Year (Y) Ju 1 83283" 17.801°" 395273 23647.07 02817 499177  2.074” 43557 69258.9™ 206.72
Replication/Y Jus )1 S5 4 33909.708 0.221 27.138 53.5 0.020 2.952 0.035 4.65 10199.9 1.39
Row Spacing (RS) IS Al 2 113737.04™  0.976" 14.543™ 357.8" 0.022™ 1.190™  0.037™ 1.04" 27627.2" 12.76"
RS x Y Jlox sl el 2 3181.625™  0.052™ 51.933" 240.2" 0.016™  1.071™  0.022™ 0.49" 143.4™ 0.097™
Nitrogen (N) O3a 58 3 1538244.76™  1.229" 2523777 17664 0.271" 10.903"  0.969" 0.865™  341222.4" 14.04"™
NxY Jlox 035 5 3 58941.37"™ 0.141™ 14.475™ 1251327 0.003™  4.078™  0.233" 1.161™  20917.7™ 0.093"™
N x RS 3l ol x 055 6 11922.3™ 0.081™ 9.878"™ 322" 0.022™  1.093™  0.034™ 0.037"  2711.9™ 0.134™
N xRS xY Jlox CslS ol x 035 23 6 13061.55™ 0.040"™ 13.559™ 16.7% 0.023™ " 3.365™  0.036™ 0.706™  3248.8™ 0.356™
Error s 44 60631.99 0.181 9.951 92.59 0.031 2.430 0.022 1.12 11854.2 0.359
CV (%) () i 13.10 10.62 9.85 12.46 341 7.88 434 233 12.77 0.29

* and **: Significant at the 5% and 1% probability levels, respectively.

ns: Not significant
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Table 2. Mean of main effect of year, row spacing and nitrogen rate on important agronomic characteristics in rapeseed cv. Hayola 308

WA Jlo oF o)led V=Y " 50 9 g (£ 1034 dlxa”
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s> Shes cEay ey s sy g3 alsalds eyt dsb s ey ol R N P PR AN ls 5 Shes 0y35 sk
(S 55 0 85k Oil ¢5) Rpyes G ) LS ol @il o kg OESs s p S AS) Gyt

Oil yie_lld co(rol/tc;nt 1000-seed  Seed no. Silique Silique no. per  Sjlique no. ~ No. secondary Grain y@?ld IJ)}) o

(kg.ha™) ° weight/(g) per silique lfgr%h plant per main branches (kg.ha™) m:tyusritt(;/
stam (day)

Year Juw
2003-04 821.4a 42.94 b 3.6a 19.0b 5.1b 95.3a 34.4a 4.5a 1913.7a 203.2b
2004-05 883.4a 47.85a 33b 20.6a 5.2a 59.1b 29.7b 3.5b 1845.7a 206.6 a
Row:Spacing Cails” dold
20cm 887.4a 45.63 a 35a 19.5a 5.1a 74.5b 32.9a 3.8b 1947.0a 204.2 ¢
25cm 850.1ab 45.24 a 34a 19.9a 5.1a 75.6b 31.9a 4.0b 1883.0a 204.9b
30cm 819.7b 4532 a 34a 19.9a 5.2a 81.6a 31.3a 4.2a 1809.0a 205.6a
Nitrogen 39 s

0.7R 685.0d 4526 a 3.2d 18.8b 5.0c 67.8¢c 28.5¢ 3.7¢c 1522.0c 203.9d
R 804.5¢ 45.38 a 33c¢ 19.7ab 5.1bc 70.9¢ 29.9¢ 3.9bc 1778.0b 204.4 ¢
1.3R 918.9b 45.24 a 35b 20.2a 5.2ab 80.4b 32.8b 4.1ab 2029.0a 205.4b
1.6R 1001.0a 4571 a 37a 20.5a 5.3a 89.7a 37.0a 4.3a 2189.0a 205.8a

51 1 e gl A0 Jlaz o 53 STl (glacals dimes 0 ga3T ol 3 A8 oo alin O (syls 457 ¢ ale a1 5 i a3 ¢ gla o SOLs
Means, in each column and for each factor, fallowed by similar letter (s) are not significantly different at the 5% probability level- Using Duncan’s Multiple Range
Test.
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Table 4. Intraction effect of row spacing x nitrogen rate on agronomic characteristics in rapeseed cv. Hayola 308

ol 0585 C)b;)sjglo A2y 4l Hlm 039 Al eyt dib s e sl e s sl asLs sl 4y 3 Sles oy93 Js—b
cals ):rf}kg) Q.'cj) ((‘_If) e - (J:»L;”JL«) oL;f gl-&‘éuJJ 4;}i)°g§‘-‘fé )’C;}L:{) G e s
Row Nitrogen e Q15 o
spacing Oil yield Oil 1000-seed Seed no. Silique Silique no. per  Silique no. No. of Grain yi?ld Days to
(kgha™) content  weight (g) er length plant per main secondary (kg.ha™) maturity
(%) silique (cm) stam branches per (day)
plant
0.7R 704.5de 45.79a 3.27efg 18.7a 4.96cd 66.0¢ 30.0cd 3.5d 1559.0de 203.3f
20 R 842.9bcd  45.56a 3.44cde 18.8a 5.08bcd 71.0¢e 30.9bcd 3.8¢cd 1854.0bcd 203.5f
‘MR 966.5ab  45.56a 3.6abc  20.2a 5.28ab 75.7cde 33.8abc 40bcd  2119.0ab  204.7cd
1.6R 1036.0a 45.61a 3.66ab 20.6a 5.20abc 85.5abed 36.8a 4.0bcd 2257.0a 205.2bcd
0.7R 713.9de 44.93a 3.22fg 18.6a 4.93d 65.3¢ 27.9d 3.8cd 1593.0de 203.8ef
55 R 807.3cd 4531a 3.31def 20.3a 5.11abcd 68.9¢ 28.8d 3.9bcd 1787.0cd 204.5de
“MaR 894.1gbc  45.11a 3.49bcd 20.4a 5.18abc 78.3 bede 34.2ab 3.9bcd 1987.0abc 205.3bc
1.6R 985.3ab 45.59a 3.77a 20.4a 5.28ab 89.8ab 36.8a 4.3abc 2164.0ab 205.8ab
0.7R 636.8¢ 45.05a 3.11g 19.1a 5.08bcd 72.0e 27.5d 3.9bcd 1415.0e 204.5de
30 763.3cde 45.25a 3.24fg 20.0a 5.13abed 72.9de 30.1cd 4.0bcd 1694.0cde 205.3bc
m3R 896.2abc 45.06a 3.58abc 20.1a 5.18abc 87.2abc 30.4bcd 4.4ab 1982.0abc 206.2a
1.6R 982.4ab 45.93a 3.73a 20.7a 5.33a 94.4a 37.3a 4.6a 2147.0ab 206.5a

I s e gl 70 Jlaz! CJ:M 23 Sl glaals i 0 55T ool s il o il o (glyls 45 O gt o 53 gd_b&_\iﬂ._w
Means, in each column, fallowed by similar letter (s) are not significantly different at the 5% probability level- Using Duncan's Multiple Range Test.
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