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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 Gon o) o a5 5lS7 Lo 20
Tillage impliment EoopS s Jale Depht Medium weigth diameter of clods
(cm) (mm)
Primary tillage ol g559eS -
Moldboard plow S0l 8, aTs€ 20-25cm 12.83a
Chisel b5 aT,8  15-20cm 11.72a
Chisel b5 2T, 8-10cm 11.9a
Disk harrow (Kaws) Sliio o s 8-10cm 11.6a
Secondary tillage 456 (65,95
Disk harrow(two times) (b s2) ol o 8-10cm 12.45a
Rotary tiller sslsss,  8-10cm 11.1a

ub)lwb‘_g)\»\)l:&uu;u; Lo ys cla.—:):ugﬂ:d\ul:»g‘,n)l JL«\,MJW;}F& Lgl)b«fduﬁuuyﬁ):
Means in each column followed by similar Ietter(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

IS G Lia ) 5 e e Sl w5003k ol les et b bl fe les e o b

Tillage impliment S3o9eS e Lals Depht  Effective widht ~ Avg. Speed  Field efficiency Field capacity Effective field capacity

(cm) (cm) (km.hrh %) ha.hr'h) (ha.hrh)
Moldboard plow S0l S paTsE  20-25 99 5.69 b 80 0.56 0.44c
Chisel ol aT58 15-20 194.5 428¢ 85 0.83 0.70b
Chisel b5 AT, 8-10 194.5 457¢c 85 0.89 0.75b
Disk harrow (SKss) iz ip 8-10 250 9.11a 80 2.28 18a
Rotary tiller s5lsss, 8710 146 2.52d 85 0.37 0.31d

Jg,l,\;qu)\;@Ma,u:,\.‘,J;@c@)w{gu&mb,\é;,,A)'Twujmcrj.:“;f&g_‘suusﬁu;,;;poﬂ,aﬁ
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 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

63T Sl s

(MS) ol o Sl

S.0.vV o el df 6&,\1?@,.;\;;,” @IS OLL b 3y, AU o3 sk Sy bl sl
Days to flowering Days to end of flowering Flowering duration Days to maturity
Replication S 2 4.042 0.722 3.375 0.167
Primary tillage (A) (A) &l g5y08 1 3 0.259"s 0.759"¢ 2.0" 0.792"*
Error(a) () sl 6 0.579 0.593 1.153 0.667
Secondary tillage (B) (B) 4 5t 5,55 1 0.222"¢ 0.001"° 0.056"* 5.014"°
Error(b) (b) sl 2 0.264 0.5 1.264 1.056
AB a 56 65,508 Xadyl 65,508 s 3 3.293"° 0.121"° 1.537"* 0.458"°
Error(ab) (ab) sl 6 1.06 0.111 1.079 0.222
Seeding rate (C) (C) ) ol je 2 0.5™ 65.431** 69.875** 34.625**
AC S ol Xadsl 6,565 6 1.093" 0.245" 2.208" 0.458"
BC S Ol Xy 65585 2 0.722 2.792* 3.347" 16.014%*
ABC SEV i 6 1.241™° 0.236"° 1.495" 0.181"*
Error IS 32 1.257 0.563 1.875 0.694
ns: Non-significant s gxe e NS

*and **: Significant at 1% and 5% probability levels, resepectively
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Table 4. Analysis of variance of plant density, plant heigth, yield and yield components in different tillage methods and seeding rates.

Sl o Sile
Mean square
SOV S sl3T S s Gy oS5 G5 plis) S e 53 a3 sl s S5 05 ls s Shas
df Plant density Plant heigth Siliqsglgfant 1 Grains.Silique  1000grain weight Grain yield
Replication RS 2 22.232 15 7.542 0.389 0.229 11746.889
Primary tillage (A) (A) sl 5,585 1= 3 12.019"° 0.866"° 67.693"° 0.463"° 0.022"° 16458.315"¢
Error(a) (8) sl 6 196.406 2.13 78.449 2.741 0.173 42208.87
Secondary tillage (B) (B) a4 65551 1 13.5" 0.014" 2334.722%* 98" 1.051" 291084.5"
Error(b) (b) sk 2 280.667 2.056 5.014 121.47 0.292 4507.167
AB w6 555585 Xadyl 65y5eST 3 779.648™ 0.606" 72.833* 1.593" 0.154" 29786.389"
Error(ab) (ab) s 6 258.926 0.648 14.625 3.315 0.157 8856.889
Seeding rate (C) (C) ,h 0l 2 2086.681** 297.167** 38189.542** 6.431** 1.25** 97276.222**
AC L ol Xedsl 555 6 64.477"S 243" 104.005" 1.616" 0.161" 2492537
BC S Ol Xay b (65,988 1 2 134.375™° 47.389** 783.764** 10.292** 1.183** 647850.667**
ABC S Jolize 6 63.023"° 0.648"* 70.931"° 1.106"° 0.16"* 20461.444"%
Error (VS 32 73.257 1.528 55.66 1.049 0.142 16682.708
ns: Non-significant 13 sxe e NS

*and **: Significant at 1% and 5% probability levels, resepectively
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Table 5. Mean comparison of days to important growth stages in different tillage methods and seeding rates

Treatment

iy €A B2S

b Days to flowering

A OLL L s,
Days to end of flowering

(555) AU 0,55 Jsb
Flowering duration (day)

Primary tillage (A)

(A) sl 55,95

Moldboard plow S3015 5, aT s 181 a 212 a 30.5a
Chisel (15-20cm) 5 2T 18l a 212 a 309a
Chisel (8-10cm) 5 T8 18l a 212 a 309a
Disk harrow (eSs2) ity o n 181 a 211a 30.2a
Secondarytillage (B)  (B) 4 5t ;55

Disk harrow JELFS- VN 181 a 212a 30.7a
Rotary tiller BYI%TS) 181a 212a 30.7a
Seeding rate (C) (C) ,d 0l

4 kg.hat s 530 8 LS 181a 213a 326a
8 kg.hat a3 ¢ S ASA 18la 211b 29.8b
12 kg.hat a5 ¢S A4S 181a 211b 29.5b
Interaction (B xC) BOC) iz I

Disk harrow x4 4x sy 181l a 214 a 33a
Disk harrow x8 8x ity s 18l a 210 Db 29.7a
Disk harrow x12 12x ity o» 18l a 210 b 29.3a
Rotary tiller x4 x4 51454, 181 a 213 a 322a
Rotary tiller x8 8x, 51535, 18la 211b 30.1a
Rotary tiller x12 12x, 51555, 181 a 211b 29.7 a

L5105 T Hls gme o5 Ao s o

cla“,;Q,ist;‘;\uu.ug-o,aﬂwuﬁ‘msﬁn_bf&i5\,1;@»6@@&&9@)?% B

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 6. Mean comparison of daysto maturity, plant density and plant height in different tillage methods and

seeding rates

S oy 5 a g olas doly 43 &y oS5 Sl
Treatment e BZ\ys to maturity Plant densitj.vn?’{ plan(tcrr;e)lght
Primary tillage((A) (A) sl 5,585 =
Moldbord plow S301s 5 5 aTsE 247 3 37.3a 104 a
Chisel(25-20cm) o5 AT, 247 a 385a 103 a
Chisel (8-10cm) b 2T 247 a 36.7 a 103 a
Disk harrow (€S ) ity o p 247 a 369a 103 a
Secondarytillage (B)  (B) 4 st gj,5¢5 =
Disk harrow Sk e 247 a 36.9a 103 a
Rotary tiller 2515595 247 a 37.8a 103 a
Seeding rate (C) (C) ,d 05
4 kg.hat s 53 p LS ¥ 248 a 437b 104 b
8 kg.ha S 53 S S A 246 ¢ 57.4a 99 ¢
12 kg.ha* a3 ¢ S AS Y 247b 61.7a 106 a
Interaction (B xC) BC |l jiI
Disk harrow x4 4x iz s 249 a 40.6 a 105 b
Disk harrow x8 8x ity s 245d 57.7a Me
Disk harrow x12 12x iz e 247 ¢ 62.8 a 107 a
Rotary tiller x4 4x, 51555, 248 b 46.7 a 103 ¢
Rotary tiller x8 8x, 51553, 247 be 56.4 a 101d
Rotary tiller x12 12x, 4155, 247 be 60.4 a 106 ab

L5105 T Hls gme o5 Ao s o

cla.—:):ngl:élul:xgoiju»L«\ﬁ‘M&jmdf&i5\)l:ylb5¢um§pa);ﬁ 33

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

B . A ) ) 3 als 48 055 4l JJ§L~&
Treatment s S22 G A g 2 €A 50 grain weight  Grain yield
Silique. Plant Grains. Silique 1
(9) (kg. ha™)
Primary tillage (A) (A) gl cjpseS =
Moldbord plow S50 5, aTsE 86.1a 20.2a 3.39a 2443 a
Chisel(15-20cm) el oa T 90.6 a 19.7a 3.33a 2482 a
Chisel (8-10cm) b5 a T, 89.4a 19.72a 3.38a 2460 a
Disk harrow (68 0) iy o p» 879a 20a 34a 2411a
Secondary tillage (B)  (B) « 4t (s,5¢5 =
Disk harrow LSV 82.8b 21.03a 3.25a 2358 a
Rotary tiller 051553, 94.2a 18.7a 35a 2513 a
Seeding rate (C) (C) ,ds 050
4 kg.hat S s p S ASF 134 a 20.4a 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 ¢ 5k 72b 195b 36la 2426 ab
Interaction (B xC) BC |l
Disk harrow x4 Ax iy o 1299 a 22.08 a 3.26b 2372 cd
Disk harrow x8 Bx lis o 475¢ 20 bc 3.22b 2644 a
Disk harrow x12 12x iy o n 71b 21 ab 3.28b 2240d
Rotary tiller x4 4, 51555, 138.1a 18.8d 3.04b 2528 ab
Rotary tiller =8 8x, 51553, 716Db 19.2 cd 3.5ab 2398 be
Rotary tiller x12 125, 41455, 729b 18.1d 392a 2612a

L LT Hls sre ool dasys )

35 5551 glatels dimr 0 505T bl p cdin o5 2o o K (gl Jolio oS s o Sle o5 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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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.). lranian 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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