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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
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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

Yo


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-en.html

[ Downloaded from agrobreedjournal.ir on 2025-09-19 ]

[ 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':*""

Ls)lvu"b’)'\ C)\_i.:a.b‘(_,_g.q-c:}_g-j O’l”‘.":""‘“ ‘T’“"L:“
bl plu yn (b3 1SS (onlgiin SiS 0l

S 3wl
o tils g gl 1 alie 080,
3238 5 5 BT (Ol Olojle (S

les o Sl 5 S5 Guos ol gl o) )

References

LS i 05l 3 (65585 oS (Gl S S
dr 5y 5 03 ga Ol |y el ol Wl 5 o 1S
ST ESST () Blyl 3 ST S 5 ek
=S a8 Ao B4 G ol S el
L CiS ol 53 1 53 (65,585 L oS ()l
Jds o JSa 53 055, p S S Y0 O s
5 bl (5537 b a5 adls YL s Shee
ST CiS ol o amme oy Sl uls
DS 55 (oIl (Sl s s el O g

odlaiul 350 2l

Alizadeh, M.R. and A. Allameh. 2015. Soil properties and crop yield under different tillage methods rapeseed
cultivation in paddy fields. J. Agric. Sci. 60(1): 11-22.

Daneshmand, A.R., A.H. Shirani Rad, G. NourMohammadi, G.H. Zareei and J. Daneshian. 2008. Effect of
irrigation regiems and nitrogen levels on seed yield and seed quality of two rapeseed (Brassica napus L.)
cultivars. Iran. J. Crop Sci. 10(3): 244-261. (In Persian with English abstract).

Dehghani, M., M.J. Aghaee and S. Mohammadi Kia. 2015. Effect of cotton transplanting on its yield and
water use efficiency. Iran. J. Soil WATER Res. 28(2): 307-314. (In Persian with English abstract).

Elewa, T.A., B.B. Mekki, B.A. Bakry and M.F. ElI-Kramany. 2014. Evaluation of some introduced canola
(Brassica napus L.) varieties under different nitrogen fertilizer levels in newly reclaimed sandy soil. Middle
East J. Sci. Res. 21(5): 746-755.

Fanadzo, M., S. Chiduza and P.N. Mnkeni. 2009. Comparative response of direct seeded and transplanted
maize (Zea mays L.) to nitrogen fertilization at Zanyokwe irrigation scheme, Eastern Cape, South Africa.
Afr. J. Agric. Res. 4(8): 689-694.

FAOSTAT. 2017. Statistical Database of the Food and Agriculture Organization of the United Nations.

Fooladivand, S., A. Aynehband and F. Naraki. 2009. Effects of tillage method, seed rate and microelement
spraying time on grain yield and yield components of rapeseed (Brassica napus L.) in warm dryland
condition. J. Food Agric. Environ. 7(3-4): 627- 633.

Gajri, P.R., V.K. Arora and S.S. Prihar. 2002. Tillage for sustainable cropping. Food Products Press, An
imprint of The Haworth Press. New York, USA.

Hernan, S.R., E.E. Hernan, A.S. Guillermo and D. German. 2000. Evaluation of the presidedress soil
nitrogen test for no-tillage maize fertilizer at planting. Agron. J. 92: 1176-1183.

Hosseinzadeh, M.H., M. Esfahani, M. Rabiee and B. Rabiei. 2008. Effect of row spacing on light

interception, grain yield and growth indices of rapeseed (Brassica napus L.) cultivars as second crop

A


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-en.html

[ Downloaded from agrobreedjournal.ir on 2025-09-19 ]

[ 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

following rice. Iran. J. Crop Sci. 10(3): 281-302 (In Persian with English abstract).

Imaz, M.J., I. Virto, P. Bescansa, A. Enrique, O. Fernandez and D.L. Karlen. 2010. Soil quality indicator
response to tillage and residue management on semi-arid Mediterranean cropland. Soil Till. Res. 107; 17-25.

Jafarnejad, A. and A.R. Rahnama. 2011. Investigation the effect of delay in sowing on yield of canola and
nitrogen application efficiency. Iran. J. Soil Water Res. 25(3): 225-233. (In Persian with English abstract).

Karlen, D.L., C.A. Cambardella, J.L. Kovar and T.S. Colvin. 2013. Soil quality response to long-term tillage
and crop rotation practices. Soil Till. Res. 133: 54-64.

Kazemeini, S.A., H. Hamzehzarghani and M. Edalat. 2010. The impact of nitrogen and organic matter on
winter canola seed yield and yield components. Aust. J. Crop Sci. 4: 335-342.

Mirzapour, M.H., A.H. Khoshgoftarmanesh, M.H. Davoodi and A.H. Koochebaghi. 2014. Effect of
different amounts of nitrogen on growth and yield of two canola cultivars (Brassica napus L.) in two saline
soils. Iran. J. Soil Water Res. 28(1): 1-14. (In Persian with English abstract).

Mohammadi, Kh., K. NabiAllahi, M. Aghaalikhani and F. Khoormali. 2009. Study on the effect of different
tillage methods on the soil physical properties, yield and yield components of rainfed wheat. Int.
J. Plant Prod. 16(4): 77-91. (In Persian with English abstract).

Mousavian, S.N., S.A. Siadat, M.R. Moradi Telavat and S.H. Mousavi. 2013. Yields reaction, nitrogen
uptake and canola qualitative attributes to nitrogen levels and previous plants. Int. J. Food Allied Sci. 2(18):
698-703.

Omidi, H., Z. Tahmasebi Sarvestani, A. Ghalavand and S.A.M. Modarres Sanavi. 2004. Evaluation of
tillage systems and row distances on grain yield and oil content in two canola (Brassica napus L.) cultivars.
Iran. J. Crop Sci.7 (2): 97-111. (In Persian with English abstarct).

Ozturk, O. 2010. Effects of source and rate of nitrogen fertilizer on yield, yield components and quality of
winter rapeseed (Brassica napus L.). Chil. J. Agric. Res. 70(1): 132-141.

Rahnema, A. and A. Bakhshande. 2004. Effect of sowing dates and direct seeding and transplanting methods
on agronomic characteristics and grain yield of canola under Ahvaz conditions. Iran. J. Crop Sci. 7(4): 324-
336. (In Persian with English abstract).

Rameeh, V. and M.B. Salimi. 2015. Effect of different nitrogen rates on phenology, plant height, yield
components and seed yield of rapeseed (Brassica napus L.). J. Plant Prod. 2(1): 1-12. (In Persian with
English abstract).

Rathke, G., W.O. Christen and W. Diepenbrock. 2005. Effect of nitrogen source and rate on productivity and
quality of winter oilseed rape (Brassica napus L.) grown in different crop rotation. Field Crops Res. 94(2-3):
103-113.

Seed and Plant Improvement Institute. 2016. Rapeseed production guidelines in different climates of the

country. Jihad-e-Agriculture Ministry. ARREO. (In Persian).

yev


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-en.html

[ Downloaded from agrobreedjournal.ir on 2025-09-19 ]

[ 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':*""

Seyedi, R.S., H. Amirshekari, H. Omidi and M. Rabiee. 2018. Effect of ethephon application and harvesting
date on yield, seed losses and oil percent of rapeseed. J. Plant Physiol. 39(10): 113-130. (In Persian with
English abstract).

Taheri, E., A. Soleymani and H.R. Javanmard. 2012. The effect of different nitrogen levels on oil yield and
harvest index of two spring rapeseed cultivars in Isfahan region. Int. J. Agric. Crop Sci. 4: 1496-1498.

Tahmasebi, G., S.A. Siadat, M.M. Pour Siabidi and R. Naseri. 2013. Effect of planting dates on seed yield
and vegetative traits of rapeseed cultivars in llam region. J. Plant Physiol. 7(3): 241-258. (In Persian with
English abstract).

Wang, Y. and X. Li. 2011. Study on nitrogen fertilizer effect and optimum fertilizer rate for transplanting and

direct seeding rapeseed. Scientia Agricultura Sinica. 44(21): 4406-4414.

YEA


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-en.html

[ Downloaded from agrobreedjournal.ir on 2025-09-19 ]

[ 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

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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