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Effect of tillage system, planting method and nitrogen fertilizer rate on
agronomic charachteristics and seed yield of oilseed rape (Brassica napus L.) cv.
Dalgan in Guilan, Iran

\cwﬁlf JM}vcb‘ﬁlﬁ L;l).xw Cvc)liv\f?,“ s ‘\L_s":{J o>

ol

S als 5, Shas 5 ooy Slowogoast 1 055,25 555 Ol 5 Sl 050 (65505 L gy 51 IR L (mwgl™ o g 001 5ade .y .p cOb o .f . ¢ )
FYO-YFRF) Y .00l (8105 pole 4 4o .S 55 005 5, (Brassica napusL..)

(OIS o8 13057 415 5 hos 9 (£l Dluogas » U395 395 Ol o 9 Sl 09l (S99 (95 F () g sekaod

215 A b S0l ol S gl 4k B 30 39556 Cadpuo! D yg0 4y (B3l 3T (85 SISy 3l Am P93 CAES Olgisdy
(lo3T el 30 b 1l (1FAY 6 1740) (olr3 Jlo 93 (o cady O3l s 38 39457 g8 p Do duwge G130l Loy 50
Sl 0gad 98 9 (Aol SLAD 15 Ulgied (81295 O 9 SIS o (J9luio (3095 >) (S99 4w
50 (2P SLaD 5 Olgisdn QU 53 Tl T gV ) er ho) (Al O3 i slde slex 9 (SITLS 5 i)
o FA0) 2l Sl g 38 (5339 o 9 J9lin (§3595 S (Sl Hlowd 45 B1S LS By pulw duslBo gl LAl i
P o Voo (5095 Hlow 58 (LSS Cis” g (RIS 1) 418 O Ko -y gl (LUK H8 p T g™ FFFe g FFOA 1Sl b
V9 od F 1By T 09§ 90 4295 8 Khos 9 418 O Ko (di gy 3O (> 95 MUK Aigy HO (£ 4Ll Sl S 31 59
1518 15 4518 & pChos g9 gl HUSD 0 £ F gl FIFF 1 Tlo b HUSD 58 039 5 £ 5 g™ Yoo (8095 Hlowd 18 (G095 o
P odes Yo e G yan b ol yol (633951 oF 593 45 i on B4 Sislo3T oyl gl (ol .o 7 513 J9l 435 33 § 0399
O™ ddlaio 53 1307 Cls” (512 029 § 418 YL 3 jhos I3 4 ((SIUTLES 9 ol Cuils” 0gaw 93 0 53 HLIB 5 039 4

039 i 395 9 (329 S (7 (o lhd Sl aiind CanS” ST S0 519

A2l g Il oy (6557 Al Sl 2 s i ) DAUR AL | LV VA L S I
Ol S (OAE oKils o3l psle oISl (57875 (g il =)

(ma_majidian@guilan.ac.ir :e$s S couy) (645" 43150 0141 S (NS o5 (53,5158 p e 0aSils JLtils -

Ol O 355 a5 5 B 5saT elisions Ol () 5287 5 ol s o Lol =¥

DIt Ol (8523 a5 5 sl eliios Olajls (5528 oy olisions s 3o 5Ll —F

Yvo


http://dx.doi.org/10.52547/abj.22.4.335
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.4.4.7
https://agrobreedjournal.ir/article-1-1095-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-27 ]

[ DOR: 20.1001.1.15625540.1399.22.4.4.7 ]

[ DOI: 10.52547/2bj.22.4.335 |

144 Ol oF o lais A oy M L"O‘j_’“ kScb) (:jl.& “-Lj':*""

Su.ng;\wu}ﬁ‘yu:.r;..&gr&.&oﬂ
(ol (K5 Dl oz gy Csl 503 5o
)Jdéb)b‘bﬁ@dﬁ‘m";ijj
ALS Ll L pie s 4 gl (65,5881
ﬁojwcdfudﬁf{))}ﬁjjgucb_mjb
Gl S Aol palS 5 oS T S (6 s
5 SN Dl o CoiS alS sl g sl s
b (Karlen et al,, 2013) 555 o &SLs sl
R ShaS S Gl e 53 el e
L;LA)LQ:SWJJBQL&}C,_&JJ:\J'J{:J_{.\J
Sl LJE‘A;— L;j)jdfl_‘ﬁ-)g_b‘.\_h 6})}5\.&-
So9eS L= 09 sl J} WSl 3 g g (615 Sre
3 ,Shes o eSS 3 p ST WAS L L
(Alizadeh and Allameh, 2015) & _ils 1, als
=5 (Fooladivand et al., 2009) 1,ISan 5 L55g5Y 4
S 5, Shes 1 (655588 1 gbao g 1 SL550 5o
Shes Sl ails s Shee Ol o 5L 457 K3 505 i1 S
Q)v\_: ox_ﬁ:j\ QT)\..«\.E.A gf.’.f“"gﬁ J)\.\.‘.‘A 6})55[5-
T S (655585
ST 55 a8 cneal 5 28 > 4 055 2
&QT:%J@\&W«;,\:QL&K@L_}
L P PP P I P K JUW s (R W
Sl s S 5, 2l s w05 2 o s
S P I L g}&h&ua\vw)ol:fkﬂda.a
5 I8 0555 b (g 8 3l e S 5 2153
5 Loy ol il a3 5 b S 65550
i 3, Shee ol el god b asils a0
(Rameeh and Salimi, 2015; Mirzapour et al., >4
Olis o i3T5 » o5 .2014; Elewa et al., 2014)
julabjﬁwcoj)ﬁgsfdrm\fdfw\nb
(P b GRIB) gr BB s 4 1S 8 s
S ABL YL 05,0 5l eslanl Ol e gl

(Jafarnejad and Rahnama, LU oo 2alS 555" (s s

ARl

ETYRY-T)

J3< 5L s 3| dn «(Brassica napus L.) ;S

s oS al g (155 gz o g (G5
(FAOSTAT, 2017) 55 o smme Wis 53 ST, 5
Seslizal p5d 5 5ok (6555LiS Conl 4 a5 L
o S EiS (ol SN pame d S 5 3 sl
Casl Flo Ll 0 b sl 53 03 olE Ul gie
50T s paS Jods s adn 5o il
CiS an Slogm s aor 5§ (DY paman (w355 £33
il Cgr 13I8 ol cuis cl el ol

U aglie )3 ammalS o sl il 5 mys55 O

Sl sy ol Cenl s S
Slsés ialsS .(Rahnema and Bakhshande, 2005)
(Dehghani et al., 2015) 3 jae T 2alS 5 g LT
o ys 035 YL (el Sl sl S el
Gl O s LS wamalS O4d G54
23 i CiS OS] iy Jamd 1 2 oslin
e, Shee 3552V 5 olsn 5 O delusls Ll 5
Ln (6,55 By 0 OLalS sl bl L
.(Fanadzo et al., 2009)

1IS™ el 6l 65551 ol 0 ot ol
S 5L 05 g K 4 a5 L 5150 Sl 5
RGO M o LW IS B PP W B R P
O Dl IS Sl 53 JelS e ol
OT L Lad e slaasy 5o 5 65,51 O e 0
Jed by Cows Gl g S s LU el Wilg e
S ol gl 058 STl (Fs 85 s 5 LS
p A Jls 65 3 72 d geammn Sl 5l IS
Sl Sles Cosgdoms s g5l Srals
Bl 0 95 J paren s 4

93 cpme oy ¥ Pl blis (65,5851 s
2l oud gy ALE LG L olS cosls ol
a bl (65,55 (Imaz et al., 2010) 555 .0
o 55 oSl b 3 ALS L Li


http://dx.doi.org/10.52547/abj.22.4.335
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.4.4.7
https://agrobreedjournal.ir/article-1-1095-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-27 ]

[ DOR: 20.1001.1.15625540.1399.22.4.4.7 ]

[ DOI: 10.52547/2bj.22.4.335 |

PTO-TFA ¥R O 5 oy Bl 0 055550 1 oy, I

) S)lmodlaT Dldas i o J e il
G5 3 S o S il IS S
LacsS s e ol sla Saisl 1 s ey 50 OLS
Yo oo Y Gesa g iSe5 e 5o b s s
i Jols casleT & 87 s Sl e il
eV dsba s e Sl YO ol b il Cas,
o WSS g e S D S o Sl B 0
s as S ks
tos 5 (V i) S ST mls el
5 )5S 8 Dl s go DT 5 ST i
5ok Sl Bl anassi 055 58 345 s p g
HSa 53 0 8 LS P e 4y jid 555 plas
VAjl@gﬁ_ng,(J_#;ouﬁﬁc__;ﬂjl)
oles s (thowﬂtgﬂj\))&n,g ijlzf
4 055,55 255 s 53 b ools as ) je 4y LIS
5 b Bl gl B e ) S e D)
(sile3T lales oy (2S5 |5 p s &
uﬁa\ﬂféhwgw@ﬁ Al esls b S
B s lF Olee 4 e e A Cole 4 (2
e s plol ole o 53 Sl Sl s a3 8
23,8 s (’Jf)—LS VA 8Lt g i
e 4 1S laenalS (o S 5 os 3 5 L
S ol e e s Cd ity By, 4 s (s
A el p e o me 3 B Cl WSS L
&) 5" i ylzas (Hosseinzadeh et al., 2008)
205 S s s CiS (gl eslizal 5 5
OLT il s pdo sl soaz as § b s 4l
el s Do 4 LS ST L Ol
9/VV.:&"_M¢_;S);L_AL}.1:)L5”MB.A_$
As s 8 s wpe e p3 65 (S5 e Sl
!~ .(Seed and Plant Improvement Institute, 2016)
s S g 3 o p e la sl (5,8 o3I
= 555 95 s s als sl s a5

jg&ﬂ‘&b@)k%@ﬁﬁj\ﬁﬁoéc@bﬁ

YYyv

.2011; Mousavian et al., 2013)

33 iale3T 05856 OB W, Sledbl bl
30 Jle e Slnfos ol (i) o e
035 polde 5 S Bl8 05 b (g S L5
o 5 U ol ply Sl 45,55 Sy g 1S sl s
dglle ) 5 ST LS ST 05l O3 g it
elold B U G lasT ool et C287 L 0T
5B 0 g b (5,0 L gla o)y o Sl
iy a0 gl S 055,50 355 g Il
S Sl 5,8 5 5 LS, Sles
Cby ol (Bl 536 Bl O e 5 (Jaes
Al g b

g5 9 3lge

33 Jm S Sl Sy i la3T

NS b (galas JoalS slaesS b - b s
53 \¥AF—AY 5 1¥A8 4% ol sloadlw s
958 75y DLt go (b 5y 4y o
GosS L g d aw S | ol Cdy Oliw ,gd s
+ls0ls 5 ) Jghze (55,585 L - el
S eslial b &50) (55,565l oS Y (6 s
¥ 5 (e Bl V1 V0 Gas 53 655515 5515555
Looddslonl glald 5o ilS) (6,58 1 O
(Alizadeh and Allameh, 2015) (glass S 5L Hls
s =) CilS 0 gl 93 9 ol G S Ol sean
CiS =Y (S (gm0 Sl =Y Gas y Hd SIS
o o 53 1S slaaoalS (s gL
v i) 0555 35S e ler 5 S 2 Jler
D) ot (o5 ae ] O s (uf;l:f"' IEARE
s 4 8 s e glac S s Jo) ST
o285 el S aS 55y OS5 158 —
Sl 53 Y s, Shas iy s 5 A
N PNUE PV J YU g B POy
_~— -(Seed and Plant Improvement Institute, 2016)


http://dx.doi.org/10.52547/abj.22.4.335
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.4.4.7
https://agrobreedjournal.ir/article-1-1095-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-27 ]

[ DOR: 20.1001.1.15625540.1399.22.4.4.7 ]

[ DOI: 10.52547/abj.22.4.335 |

\ya4 [)L:.....Aj g a)L»..i: c(}: 9 S A L”C)‘x\ g\)j C}l& d.;_fi}"

SialeiT gl ol Joen ST Sland 5 (58 Ol goas =) J gl

Table 1. Physicochemical properties of the soil at experiment site

sl s e o 85555 b by S A aid ST S
Texture Clay (%) Slit(%) Sand(%) N (%) P(mgkg') K(mgkg?') EC(dS.m?) pH 0.C (%)
Silty clay e oy 48 46 6 0.146 19.6 155 0.97 7.41 1.36

PO - SO B - PNICH P X 5 P

Table 2. Meteorological information of research station of Rice Research Institute of Iran, Rasht (2016-2018)

L

Temperature (°C)

;-'U)L.

Precipication (mm)

BT Slebs § gaoms
Total sunny hours

1F4p —\ ¥4 g —yray
2016-2017 2017-2018
S Lol S iy A8 Vg Fag —yray
Month olo Min Max Min Max 2016-2017 2017-2018
October e 155 23.8 141 22.1 239.9 238.8 108.6 130.1
November obLT 94 16.3 12.7 215 200.3 25.9 71.3 97.4
December 53T 2.3 121 5.5 14.9 219.4 71.4 129.8 115.8
January ) 3.5 115 5.3 12.9 38.0 66.7 90.9 77.8
February o 0.3 8.6 3.6 10.7 216.7 185.6 92.4 68.5
March Al 4.1 145 7.3 151 44.8 86 134.5 56.9
April ST 8.5 18.6 8.5 18.7 86.2 20.4 140 145.9
May g3yl 14.3 24.1 14.2 24.5 27.8 37.2 169.2 170.4
Mean oSl 7.2 16.2 8.9 17.6
Total & g 1073.1 732 936.7 862.6
YYA
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Table 3. Mean comparison of plant traits of rapeseed in tillage system, planting method and nitrogen fertilizer rate treatments (2016-2018)

i3 dsb

£ lolu

Gy > o 3 4l

als)lm 05

4ls s

Treatments sbT sa,ls Daysto maturity  No. secondary branches  Silique. plant ! Seed.siliquer 1000 seed weight (g)  Seed yield (kg.ha?)

Year Jls

2016-2017 \FA0-1YaF 202.8a 5.2b 151.3b 21.1b 3.99a 3054b
2017-2018 )¥4F-1 YAy 195.5b 5.4a 167.9a 22.1a 4.04a 3349a
Tillage system S s,

No tillage i3S Oy 201.7a 5.1a 150.6b 21.7a 4.04a 2944h
Minimum tillage oS oS 198.6b 5.3a 162.8a 21.4a 4.02a 3303a
Conventional tillage Jldse (65,965 1 197.8b 5.5a 165.5a 21.7a 3.99a 3357a
Planting method S5l gt

Direct seeding minn (6,57 5 201.7a 4.7b 125.3b 21.5a 4.02a 3156b
Transplanting S L 196.6b 5.9a 193.9a 21.7a 4.01a 3246a
Nitrogen fertilizer (kg.ha®) 03858358

0 o 197.4d 3.8d 90.5d 20.1c 3.74c 1472c
100 Voo 198.8¢c 5.1c 157.8¢c 21.3b 4.01b 3240b
200 Yoo 199.9b 6.0b 188.7b 22.4a 4.15a 4001a
300 ¥ 200.5a 6.2a 201.5a 22.5a 4.16a 4092a

LI g ls gme Sl Lo s
Means in each column followed by similar letter(s) are not significantly different at 5% probability Te

vel, using LSD test
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Table 3. Continued dels) =¥ J gl
S Clls el Gls ey ;r&)):}ﬂ.o &l S ‘;,:S)Ji:ﬁl»&

Treatments LT el,ls  Biological yield (kg.hat)  Harvest index (%)  Oil content (%)  Oil yield (kg.ha!)  Protein content (%)  Protein yield (kg.ha't)
Year Ju
2016-2017 \Y40-1YaF 9399b 31.6b 43.1a 1306b 18.7b 584.1b
2017-2018 \TAF- 1Y 9805a 33.2a 42.2b 1403a 20.7a 714.5a
Tillage system GseSE Sy
No tillage 59855 Oty 8929b 32.0a 42.6a 1243b 19.8a 604.0b
Minimum tillage SsS = WS 9867a 32.6a 42.5a 1394a 19.8a 672.7a
Conventional tillage Jsldze (63,565 = 10010a 32.6a 42.8a 1426a 19.5a 671.1a
Planting method il o s
Direct seeding ia (6,57 5 9476b 32.4a 42.4b 1330b 19.5b 634.8b
Transplanting oS 9727a 32.4a 42.8a 1379a 19.8a 663.8a
Nitrogen fertilizer (kg.ha?) 058 355
0 o 5854d 25.2b 44.2a 652c 17.3d 256.4d
100 oo 9311c 34.8a 43.1b 1396b 19.0c 618.4c
200 \E 11345b 35.3a 42.0c 1681a 20.7b 830.6b
300 v 11898a 34.4a 41.2d 1690a 21.7a 891.71a
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 4. Mean comparison of plant traits of rapeseed in interaction effect of tillage system and planting method treatments (2016-2018)

Aoy eys dsb A s sl 615 5 Slas
Tillage system $osSs is,  Planting method cals opd Days to maturity  No. secondary branches  Seed yield (kg.ha*)
o e SO 2 1 ot
R o o -
Connoriig s i DO it A0 on

L5 (6513 e g5 Aoy ey Szl o 53 LSD 0 g03T bl kit &5 ke Uy m sl,1 o7 ola p e D550 55 55
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 5. Mean comparison of plant traits of rapeseed in interaction effect of tillage system and nitrogen fertilizer treatments (2016-2018)

Ay e,95 Jsb m'l.s.s}ﬂ:.o ;,,'o_”.sjgh.;
Tillage system 55 bs,  Nitrogen fertilizer(kg.hal) 0352555 Days to maturity  Seed yield (kg.hal)  Oil yield (kg.ha?)

No tillage 5238 09 0 o 199.1e 1325¢g 589f

100 Voo 200.6¢ 2840e 1223d

200 Yo 201.9b 3667c 1531c

300 v 202.8a 3942b 1627b
Minimum tillage SisSle S 0 Jr 197.0g 1540f 681le

100 Voo 198.3f 3379d 1449c

200 Yoo 199.0e 4144a 1737a

300 v 200.0d 4149a 1710ab
Conventional tillage  Jslaze 55,565 0 o 196.2h 1551f 686e

100 Voo 197.4g 3501cd 1515¢

200 Yoo 198.7¢ef 4191a 1773a

300 A 198.8e 4185a 1730a

Jj)\v\ﬁd)'b‘fug—)jwM)J@dw‘dd,ﬁ)bLSD Qijwb‘ﬂ«Md{f«"ag}j?ébbsdhﬁlﬁa&}:‘uf):
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 6. Mean comparison of plant traits of rapeseed in interaction effect of planting method and nitrogen fertilizer treatments (2016-2018)

= A elh ol 303 oo als s Shes 3 Sas

Planting method S 6yt Nitrigen rate (kg.ha!) o355,  No. Secondary branches  Siliques.plant®  Seed yield (kg.ha')  Oil yield (kg.hal)
Direct seeding s (5,8 5 0 o 3.49f 76.39 1493d 659

100 Voo 4.57d 122.2¢ 3249 ¢ 1391d

200 A 5.48¢c 147.6d 3933b 1647hc

300 Yoo 5.56¢ 155.3d 3950 b 1623c
Transplanting S 0 o 4.24e 104.7f 1451d 645e

100 Voo 5.67c 193.5¢ 3230 ¢ 1401d

200 A 6.68b 229.8b 4068 b 1714ab

300 Yoo 7.03a 247.6a 4235 a 1755a
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Effect of tillage system, planting method and nitrogen fertilizer rate on
agronomic characteristics and seed yield of oilseed rape (Brassica napus L.) cv.
Dalgan in Guilan, Iran

Rabiee, M.1, M. Majidian?, M.R. Alizadeh® and M. Kavoosi*

ABSTRACT

Rabiee, M., M. Majidian, M. R. Alizadeh and M. Kavoosi. 2020. Effect of tillage system, planting method and nitrogen
fertilizer rates on agronomic characteristics and seed yield of oilseed rape (Brassica napus L.) cv. Dalgan in Guilan, Iran.

Iranian Journal of Crop Sciences. 22(3): 335-349. (In Persian).

To study the effects of tillage system, planting method and of nitrogen fertilizer rate on the agronomic
characteristics and seed yield of rapeseed (Brassica napus L.) Dalgan oilseed rape cultivar, as the second crop
after rice, a split factorial experiment in complete randomized block design with three replications was carried
out in two cropping seasons (2016-2018) at paddy fields of Rice Research Institute of Iran, Rasht, Iran. In this
experiment, three tillage systems (conventional tillage, minimum tillage, and no-tillage) were considered as main
plots and two planting methods (direct and transplanting) and four rates of nitrogen (N) fertilizer (0, 100, 200
and 300 kg.ha') as factorial arrangement in sub plots. The results showed that conventional and minimum
tillages in the transplanting method had the maximum seed yield (with the averages of 3458 and 3360 kg.ha™,
respectively). Transplanting method with 300 kg.ha* of nitrogen level had higher number of auxiliary branches
per plant, number of siliques per plant, seed yield, and oil yield. Minimum tillage system with 200 kg.ha™* of
nitrogen with an average seed yield of 4144 kg.ha' had the highest seed yield. Based on the results of this
experiment, minimum tillage system with 200 kg.ha of nitrogen in both planting methods, direct seeding and

transplanting, would be more suitable for oilseed rape production in Guilan region.

Key words: Direct seeding, Minimum tillage, Nitrogen fertilizer, Rapeseed and Transplanting.
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