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Table 1. Means of medium weight diameter of clods in 0-5 cm of soil dephts in different tillage methods
S5 Ges (Gr ) s 45 IS Lo 20
Tillage impliment SiaseSe Lale Depht Medium weigth diameter of clods
(cm) (mm)
Primary tillage Jyl 65,9e5
Moldboard plow Sl g, aTs8 20-25cm 12.83a
Chisel i 2T, 15-20cm 11.72a
Chisel i 2T, 8-10cm 11.9a
Disk harrow (Kass) Slis o 8-10cm 11.6a
Secondary tillage 4 56 5,988
Disk harrow(two times) (O 33) i o s 8-10cm 12.45a
Rotary tiller yslsss,  8-10cm 11.1a

.UjlxéjuT)lzsbuQ;L&.Lp).s@éa.dﬁ&ﬁl;é\wl;&Q;;J'wa\jmafpg?&lelAS&uﬁlﬁac};«fﬁ
Means in each column followed by similar letter(s) are not significantly different at 5% probablity level using Dancan's

Multiple Rang Test
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Table 2. Characteristics of used tillage impliments

S Ges Lda S o0 e Kk 4050 033L el Ed b e S lae e b

Tillage impliment S5o9eSE fals Depht  Effective widht ~ Avg. Speed  Field efficiency Field capacity Effective field capacity

(cm) (cm) (km.hr'h) %) ha.hrh tha.hrh)
Moldboard plow S0l 5, el 20-25 99 5.69b 80 0.56 0.44c
Chisel b T8 15-20 194.5 428¢ 85 0.83 0.70b
Chisel b oaT,8 8-10 194.5 457¢c 85 0.89 0.75b
Disk harrow (SKss) iz o a 8-10 250 9.11a 80 2.28 18a
Rotary tiller L5 s) 8-10 146 2.52d 85 0.37 0.31d

lexéij)\A@mQjLﬂw):@

Means in each column followed by similar letter(s) are not significantly different at 5% probablity level using Dancan's Multiple Rang Test

o 53 Sl (slaials dior 0 505T bl g Ated &5 2 3 S (115 457 gl S0Me 055 m 3

o Olzen 5 4 56 5 adsl (6505 eSSl (Slajled 53 1518 (She; U 555 3les 5 Al 0555 Isb o alE OLL g5 G 5050w Jals gl Jorl o b ls 4 20 - g
Table 3. Analysis of variance of days to maturity, flowering duration, days to end of flowering and days to flowering in different tillage methods and seeding rates

(MS) ol o Kl

S.0vV =% e 3 ‘d?t?): S g5 658 A OLL G 5, W o5 b S s G s sl
Days to flowering Days to end of flowering Flowering duration Days to maturity
Replication kY 2 4.042 0.722 3.375 0.167
Primary tillage (A) (A) dyl 5,585 3 0.259"* 0.759"* 2.0™ 0.792"*
Error(a) () sl 6 0.579 0.593 1.153 0.667
Secondary tillage (B) (B) a5t 5,505 1 0.222"¢ 0.001"* 0.056"° 5.014"°
Error(b) (b) sl 2 0.264 0.5 1.264 1.056
AB o 56 5,908 Xadyl g5,50S s 3 3.293"s 0.111" 1.537"* 0.458"*
Error(ab) (ab) s 6 1.06 0.111 1.079 0.222
Seeding rate (C) (C) 54 Ol e 2 0.5™ 65.431** 69.875** 34.625**
AC Sy Ol Xadsl (655988 6 1.093" 0.245"¢ 2.208"° 0.458™¢
BC 2 Ol X g6 (65,985 2 0.722 2.792* 3.347"° 16.014**
ABC SEY fla 6 1.241"° 0.236"* 1.495"¢ 0.181"*
Error IS 32 1.257 0.563 1.875 0.694
ns: Non-significant S5 gme 2 NS
*and **: Significant at 1% and 5% probability levels, resepectively Lo y3 G 5 gy Jlo o 53 s gme e 5
Yva
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o Olee 5 56 5 a5l (6555 ST lasles 53 IS s Shas (sl 53 Sas @y plis )1 (6 o515 Sl iyl 4 55 —F st

Table 4. Analysis of variance of plant density, plant heigth, yield and yield components in different tillage methods and seeding rates.

Do o K
Mean square
SOV = 3T Sl s S (S15 <3 ¢l “’"’”’ A s 3 4l sl s 0 s 3 Shas
df Plant density Plant heigth Siliq::;;ant 1 Grains.Silique™ 1000grain weight Grain yield
Replication kY 2 22.232 15 7.542 0.389 0.229 11746.889
Primary tillage (A) (A) Jyl 5,585 3 12.019"¢ 0.866"° 67.693"° 0.463"° 0.022"* 16458.315™°
Error(a) (@) sl 6 196.406 2.13 78.449 2.741 0.173 42208.87
Secondary tillage (B) (B) a5 55,505 1 135" 0.014"* 2334.722** 98"* 1.051"* 291084.5"*
Error(b) (b) sl 2 280.667 2.056 5.014 121.47 0.292 4507.167
AB 456 65,8 Xadsl 65,988 3 779.648"° 0.606"* 72.833* 1.593"¢ 0.154"* 29786.389"°
Error(ab) (ab) sl 6 258.926 0.648 14.625 3.315 0.157 8856.889
Seeding rate (C) (C) 44 Ol e 2 2086.681** 297.167** 38189.542** 6.431** 1.25** 97276.222**
AC Sy Ol Xadsl (655985 6 64.477"° 2.13"* 104.005"* 1.616"° 0.161"* 24925.37"*
BC Sy Ol Xy 5 (65,988 2 134.375"° 47.389** 783.764** 10.292** 1.183** 647850.667**
ABC S flas 1 6 63.023"¢ 0.648"* 70.931"° 1.106"° 0.16"* 20461.444"°
Error Lo 32 73.257 1.528 55.66 1.049 0.142 16682.708
ns: Non-significant s gxe e NS

*and **: Significant at 1% and 5% probability levels, resepectively

Mp&ﬁi}@dl«blCp;;;l:@u%ﬂ:ekﬁs}xs
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Table 5. Mean comparison of days to important growth stages in different tillage methods and seeding rates

A 0L b S, (535) AU 053 Jsbo
Days to end of flowering Flowering duration (day)

A 5,50 5,

Treatment e Days to flowering

Primary tillage (A) (A) 4yl 5,585 =

Moldboard plow S30155 ) aTsE 18la 212a 305a
Chisel (15-20cm) sl 2T 181a 212 a 309a
Chisel (8-10cm) sl 2T 181a 212 a 309a
Disk harrow (6 2) iy o o 181la 211a 302a
Secondary tillage (B)  (B) « 4t 3,555

Disk harrow VSV 18l a 212a 30.7a
Rotary tiller 55150, 181a 212a 30.7a
Seeding rate (C) (C) ,dh ol

4 kg.hat JEN TS 181a 213a 326a
8 kg.ha™ a3 ¢ 5 AS A 18la 211b 29.8b
12 kg.ha™ a5 ¢SS 181a 211b 29.5b
Interaction (B xC) BO) pla 4

Disk harrow x4 4x sy s 18l a 214 a 33a
Disk harrow x8 8x ity 18l a 210 b 29.7a
Disk harrow x12 12x ity o » 18l a 210 b 29.3a
Rotary tiller x4 4x 51454, 18la 213a 32.2a
Rotary tiller x8 8%, 51454, 181a 211b 30.1a
Rotary tiller x12 12x, 41455, 181 a 211b 29.7a

.ujt.ué)uTJu@.u;,,w.u,;@@MﬁQ_Ql;é\uu.c_?o,ﬂﬁwuﬂ‘mSpq),&é\)lg_}sl.\,sduﬁw,fﬁ 5
Means in group followed by similar letter(s) are not significantly different at 5% probablity level using Dancan’s Multiple Rang Test

adsl (65,588 Caliten Slajlas 5o 55 f i) 5 6 0S5 (S oy B g5 ol (e sl =8 J gl

ool 3y 5y O e 5 456
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Table 6. Mean comparison of days to maturity, plant density and plant height in different tillage methods and

seeding rates

S bl sl Aoy 53 4 oS U g8
Treatment s Bsays to maturity Plant density.rms'{ plan(::::a)lght
Primary tillage (A) (A) Jsl 5,585
Moldbord plow S30155  aTs8 247 a 37.3a 104 a
Chisel(15-20cm) b 2T 247 a 385a 103 a
Chisel (8-10cm) ol T, 247 a 36.7 a 103 a
Disk harrow (€Ss) plids o o 247 a 36.9a 103 a
Secondary tillage (B)  (B) 4 56 ¢5,555 >
Disk harrow i s 247 a 369a 103 a
Rotary tiller 251555 247 a 37.8a 103 a
Seeding rate (C) (C) 4 ol
4 kg.ha' s 53 p 8 LS 248 a 43.7b 104 b
8 kg.ha' s 53 5 S A 246 ¢ 57.4a 99 ¢
12 kg.ha S 53 p 5 ASNY 247b 61.7a 106 a
Interaction (B xC) BC |l jI
Disk harrow x4 4x iz e 249 a 40.6 a 105 b
Disk harrow x8 8x iz 245d 57.7a e
Disk harrow x12 12x iz e 247 ¢ 62.8a 107 a
Rotary tiller x4 Ax 51454, 248 Db 46.7 a 103 ¢
Rotary tiller x8 8x 5155, 247 be 56.4 a 101d
Rotary tiller x12 12x, 51555, 247 be 604 a 106 ab

[ DOR: 20.1001.1.15625540.1388.11.3.3.7 ]

L (5T Jls gme S5l s> iy 35 5551 (glatals dimr 0 505T bl p cdin &5 2o 5 5 (gl Jiluo oS s o Sle 05 S 8 s
Means in group followed by similar letter(s) are not significantly different at 5% probablity level using Dancan’s Multiple Rang Test
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Table 7. Mean comparison of yield and yield components in different tillage methods and seeding rates

43!:)\;»: 05 als :Jﬂu-
Treatment s S22 G M oo > S50 grain weight  Grain yield
Silique. Plant Grains. Silique 1
() (kg. ha™)
Primary tillage (A) (A) sl 65,5851
Moldbord plow 30155, aTsE 86.1a 20.2a 3.39a 2443 a
Chisel(15-20cm) ol a T, 90.6 a 19.7a 3.33a 2482 a
Chisel (8-10cm) ol 8T 89.4a 19.72a 3.38a 2460 a
Disk harrow (6Syd) ity o jp 879a 20a 34a 2411a
Secondary tillage (B)  (B)« 4t 5,55
Disk harrow JELEE- TR 82.8b 21.03a 3.25a 2358 a
Rotary tiller 051585, 94.2a 18.7a 35a 2513 a
Seeding rate (C) (C) ,ds Ol e
4 kg.hat S 3 0 S AS'F 134 a 204a 3.15b 2400 b
8 kg.ha™ S 3 0 5 AS A 59.5¢ 19.6 b 3.37ab 2521 a
12 kg.ha S 3 0SSV 72b 195b 36la 2426 ab
Interaction (B xC) BC |l
Disk harrow x4 Ax ity o 129.9a 22.08a 3.26b 2372 cd
Disk harrow x8 8x ity o, 475¢ 20 bc 3.22b 2644 a
Disk harrow x12 12x ity o p» 71b 21ab 3.28Db 2240d
Rotary tiller x4 Ax, 515555 138.1a 18.8d 3.04b 2528 ab
Rotary tiller x8 8%, 51533, 71.6b 19.2 cd 35ab 2398 bc
Rotary tiller x12 12x, 41455, 729D 18.1d 392a 2612a

£l 6)L‘T)'°L;'~’“ Sl Aoy o

Yvy

o 53 Sl (slacals o 05 5T bl ks &5 20 3 o OS5 (115 il o7 s ke 03 5 58 s
Means in group followed by similar letter(s) are not significantly different at 5% probablity level using Dancan’s Multiple Rang Test


https://dor.isc.ac/dor/20.1001.1.15625540.1388.11.3.3.7
https://agrobreedjournal.ir/article-1-202-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1388.11.3.3.7 ]

c,}sljgj)ga_u;\:V.;bzuzj,);ug,_;\;\,m
STREPPE VT UL R I JIVPUSE IS o
3 e o i UG 3 p S ASTF Ole b 33k
s 1 il

Goos S Calibes gla g,y Sl Gl s
S 5 Slas s oy Cadien p5lian 5 4 56 5 45
Q)wéuJ)JSJ‘JOW&_L@;@u.Mw)ﬁ
Sl 53 Shee 1 550 4 56 5 sl 5,528
055155 L S 5 S s sl s Shee
sloul 5, Shes 53 Gl Sslds s Ol o Ol s
)acf)_l.:f/\)’b;afﬂal_&u\_(:botu)_sj_{l
)l—ighﬁpfj—l:fw L alice 3, SMes 55 518
g Calises ol ‘&H;p@ursa,g RGN
23 S S A L e 5 s s Slas 3 i Eely
.w\z\)sﬂgsafiﬁ)\:g,t

References

S 255155550 L4 b Wb el )
Qjﬁ@icﬁa&blm)sﬁéb-)a_s;@j
sl Sl s, Shas b 5151559, 5 &S b
3, Shee o ools e B0 0l s 0 pme b olis
w_—.s)ug,,(,fg;h;gy@.@\; &l
,;(,Jf}_L;vr,\,\_a,.t_fd;._.:b\M_;mrﬁw
);(;%A)Lg:y)l:w;}%\u\éb)&a
Sl b Lol o3 305 LI 5 1y 415 5 Shas o zin ,Ka
B (g ls e CoNstl LS s rjf,l;w
J&fﬁ@dﬂ)&d‘ﬂﬁ%@}b&ﬁk})
Ol HIs e Celb sl w4 Sy 93 55 4ls
o odd (2 paa o Ol g 5 4 g e 4 blie I
)J\{erc&ﬁzl{q}ﬂjrsd):.&d:;}ﬂw
S 13 gme Dl S 3 0 S AS A Ol
3 Shes o iy HLSa )3 0 S ASIY S F pslie

ooldiul 890 b

Angadi, S. V., H. W. Cutforth, B. G. McConkey and Y. Gan. 2003. Yield adjustment by canola grown at

different plant populations under semiarid conditions. Crop Sci. 43:1358-1366.
Azizi, M., A. Soltani, and S. Khavari Khorasani. 1999. Rapeseed. Jihad-e- Daneshghahi: Mashhad.

publication. PP 230 (In Persian).

Ball, B. C. and E. Robertson. 1994. Soil structural and transport properties associated with poor growth of
oilseed rape in soil direct drilled. Soil and Tillage Res. 31(2). 119-113.

Behrouzi Lar, M. 2000. Principles of agricultural machinery designs. Islamic Azad University Scientific

Knowledge Center. Tehran. PP 698 (In Persian).

Bulkhari, K. H., S. Bukhari, M. M. Leghari and M. S. Menon. 1996. Effects of forward speed and rear shield

on the performance of rotary tiller. Agric. Mech. in Asia, Africa and Latin America. 27(2):9-14.

Domier, K. W., W. M. Wasyleiw, D. S. Chanasyk and J. Robertson. 1992. Response of canola and flax to

seedbed management practices. Paper-American Society of Agriculture Engineers. No. 92-1561.
Farshi, A. A., R. Shariati, R. Jarollahi, M. R. Ghaemi, M. Shahabifar and M. Tavallaei. 1997. An estimate

of water requirement of main field crops and orchards in Iran. Agricultural Extention Pub. Tehran. PP 629 (In

Persian).

Ganeshaiah, K. N. and R. Uma Shanker. 1992. Frequency distribution of seed number per fruit in plants: A

consequence of the self-organizing process. Curr. Sci. 62:359-365.

Jacobs, C. O. and W. R. Harrel. 1983. Agricultural power and machinery. Mcgrow Hill Book Co. New york.

PP 472.


https://dor.isc.ac/dor/20.1001.1.15625540.1388.11.3.3.7
https://agrobreedjournal.ir/article-1-202-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1388.11.3.3.7 ]

Kepner, R. A. and E. L. Barger. 1978. Principle of farm machinery. The AV1 Publishing Comoany. PP 527.

Khoshnazar Pareshokuhi, D. 2001. Effects of row spacing and seeding rate on rapeseed yield in Qazvin.
Results of rapeseed researches in 2000-2001. Seed and Plant Improvement Institute. Karaj. Iran (In Persian).

Loghavi, M. and S. Behnam. 1998. Effects of soil moisture and tillage depth on disk plow performance in a
clay loam soil. J. of Sci. and Tech. of Agric. and Nut. Res. 2: 85-96 (In Persian with English abstract).

Malakouti, M. J. and M. N. Gheibi. 2001. Determination of critical levels of nutrition in soil, plant and fruit for
the quality and yield improvements of Iran’s strategic crops. Agricultural Extention Pub. Tehran. Iran.

McGregor, D. I. 1987. Effect of plant density on development and yield of rapeseed and its significance to plant
science. Can. J. of Plants Sci. 67: 43-51.

Morrison, M. J., P. B. E. McVetty and R. Scarth. 1990. Effect of altering plant density on growth
characteristics of summer rape. Can. J. of Plant Sci. 72: 117-126.

Nasr, H. M. and F. Selles. 1995. Seedling emergence as influenced by aggrigate size, bulk density and
penetration resistance of the seedbed. Soil and Tillage Res. 34:61-67.

Ogilvy, S. E. 1984. The influence of seed rate on population structure and yield of winter oilseed rape. Aspects
of Appl. Biol. 6:59-66.

Reshad Sedghi, A., F . Amirshaghaghi, A. A. Solhju, H. Sadeghnejad, F. Ranjbar. M. Saati and A.
Ranjbar. 2006. Effects of different methods of tillage on soil physical characteristics and rapeseed yield in
different areas of Iran. The 4" National Congress of Agricultural Machinery Engineering and
Mechanization. Agric. Faculty of Tabriz university (In Persian).

Rouzbeh, M. and M. Loghavi. 2006. Comparison of different methods of seedbed preparation under dry
condition on corn yield followed wheat. J. of Agric. Engineering Res. 7(29): 19-32.

Rudi, D. 2001. Effects of planting patterns and seed rate on quantitative and qualitative rapeseed yield. Results
of rapeseed researches in 2001-2002. Seed and Plant Improvement Institute. Karaj. Tehran.

Smith, D. W., B. G. Sims and D. H. Oneil. 1994. Testing and evaluation of agricultural machinery and
equipment. Food and Agri. Organ. of the U.N. PP 272

Steen, E. and |. Hakanson. 1987. Use of ingrowth soil croes in mesh bags for studies relations between soil
compaction and root growth. Soil and Tillage Res. 10: 4. 363-371.

Sylvester-Bradley, R. and R. j. Makepeace. 1984. A code for stage of development in oilseed rape
(Brassica napus L.). Aspects. Appl. Boil. 6:399-419.

Vez, A. 1974. The chisel plough and its derivatives, new impliments for soil cultivation. Revue Suisse
D'Agriculture. 6:4, 125.

Yaseen, H., Al. Tahan, H. M. Hassan and I. A. Hammadi. 1992. Effects of plowing depth using different
plow type on some physical properties of soil. Agric. Mech. in Asia, Africa and Latin America 23(4):21-24.

Zumbach, W. 1982. Soil cultivation without ploughing. Technique-Agricole 6:253-260.

Yvo


https://dor.isc.ac/dor/20.1001.1.15625540.1388.11.3.3.7
https://agrobreedjournal.ir/article-1-202-en.html

[ Downloaded from agrobreedjournal .ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1388.11.3.3.7 ]

Effect of tillage systems and seeding rates on machinery parameters and grain
yield in rapeseed (Brassica napus L.)

Shiresmailie, Gh. and M. Heidari Soltanabad?

ABSTRACT

Shiresmailie, Gh. And M. Heidari Soltanabad. 2009. Effect of tillage systems and seeding rates on machinery
parameters and grain yield in rapeseed (Brassica napus L.). lIranian Journal of Crop Sciences. 11 (3): 223-236

(in Persian).

Suitable seedbed preparation and adequate rate of seeding are necessary to obtain desirable plant population .
These management practices are more important for plants with small seeds such as rapeseed. In this research,
the effect of different tillage systems and seeding rates on machinery parameters, grain yield and yield
components of rapeseed, cv. Orient, was studied in a split-split plot arrangement using randomized complete
block design with three replications at the Kabutarabad Agricultural Research Station, Isfahan, Iran in 2003-2004
cropping season. Four primary tillage systems: moldboard plow to a depth of 20-25 cm, chisel to a depth of 15-
20 cm and 8-10 cm and disk to a depth of 8-10 cm were assigned to main plots and two secondary tillage
methods: disk and rotary tiller to a depth of 8-10 cm and three seeding rates; 4, 8 and 12 (kg.ha™) were
randomized sub-plots and sub-sub plots, respectively. Tillage methods showed no significant effect on mean
weighed diameter of clods. Disk and rotary tiller had maximum and minimum machinery effective field capacity,
respectively. By increasing seeding rate from 4 to 8 and then to 12 kg.ha™*, number of days from planting to the
end of flowering and flowering duration decreased. Increases in seeding rate increased plant population. Using of
8 kg.ha™ of seeds produced higher grain yield (2521 kg.ha™) than 4 kg.ha™ seeds (2400 kg.ha), but was not
significantly different from 12 kg.ha™ (2426 kg.ha). Based on these results, it might be concluded that disk
harrow method as the secondary tillage with 8 kg.ha™of seeds as desireable agronomic practices under conditions

similar to this study. However, when rotary tiller is used, the seeding rate might decrease to less than 8 kg.ha™.

Key words: Tillage, Machinery Effective Field Capacity, Weighed clod diameter, Rapeseed and Grain yield.
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