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Table 1. Used tillage implement in Simulation study

(Row) s, (Tillage implements) o5 ool (Tillage depth, cm) (s Gos
1 (Spring tine) J;= s 25
2 (Chisel) J;» 23
3 (Field cultivator) _sl,; 1555 12
4 (Drill) ;5" L= 9
5 (Row cultivator) ,i5 w5, 13
6 (Disc) s 13
7 (Paraplow howard) s 5 65
8 (Rotovator) ,iss s 10
9 (Moaldbord) ,lsa1s £, aT58 40
10 (Strip tillage) 5,15 pout (2T5E8 12
11 (Power harrow) s JS 20
12 (Spader) lamly ;2758 30
13 (Residue management) Ll s reiens S 01 7
14 (Rigid tine) s e 5,55 15
15 (Cultivator) 5!, 10

ac)j0 SB s Shg B p-Y Joux
Table 2. Some characteristics of farm soil
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ELS S anaenl

1,5 Cod b S colos .
Moisture ) Balk soil density, ) “s(cF)é O/;b pH in saturated ) gcr&] < /éﬁ) 8L IS
(percentage (gr/cm? > 70 (soil s
336 13 282 7.9 321 (Loamy-Clay) ., o)
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Figure 1: Tillage Implements in simmlation study
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Table 3. Critical depth for 50 % (D50) and 90% (D90) seeds in soil vertical distribution

Ao, B ez Sl 3es) D50 (cm) A zezs Sye Ges) DO (cm)
(Implements) &lgol
(SE o s IS (SE 55 55 S o)
(Spring tine) Js.> g 0-2.5 0-6
(Power harrow) L34S 0-3 0-6
(Spader) (lazls oalyls 0-10 0-16
(Rigid tine) .S ,» 3,55 0-4 0-10
(Cultivator) ,lg.dsS - 0-11
(Moldboard) jlsls,5 5 oyalgls - 16-18
(Drill) 5 las - 0-1
(Residue management) L, ,o oS - 0-1
(Disc) Swss 0-3.5 0-8
(Para plow harrow) S, 0-1 0-9
(Field cultivator) _el,; ;51555 0-2 0-5
(Rotovator) ,lss ,L5 0-8 0-14
(Row cultivator) IS, 0-1 0-3
(Chisel) Jp> 0-1 0-4
(Strip tillage) (s ,lgs pseis (ol - 0-1

S Gos 50 0 G908 @395 ¢ b Olgal g8 T uilylg 4 joxi —F Jgur
Table 4. Analysis variance of effect of tillage implement type on seed vertical distribution in depth of soil

(SOV) &l gilie :‘)j )L{u%“} S0l 5 alsls .gf‘))' )93‘%#95 by J;‘-” )-'9“
df (Drill) (Moldboard) (Field cultivator) (Para plow) (Spring tine)
(R) 1,85 2 0.67 0.34 0.0016 0.012 2.82
(Soil depth) S soe 8 1129.7" 105.33 167.74" 520.01" 114.79"
(Error) Uas 24 0.124 0.132 0.452 0.654 0.474
(CV) (%) &l oy 6.71 6.92 12.78 153 13.68
(Rotovator) jlgs ,Ls (Chisel) J5.> ’L{J*‘_a) (Disc) s
(Row cultivator)
R) ), 2 0.025 2.90 3.61 1.87
(Soil depth) S es 8 16.41°* 239.92* 371.76™ 87.06™
(Error) s 24 0.206 1.81 2.81 0.197
(CV) (%) lpss oo 8.64 19.6 14.2 8.44

oy ) 90 Jiol mhw jo s gee g o pixe a8 i S

9 % NS

ns: not significant * and **: significant at the 5% and 1% probability levels, respectively
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Figure 2. Percent changes of seed in soil depth after tillage implements: Spring tine (1), Power
harrow (2), Spader (3), Rigid tine (4), Cultivator (5), Moldboard (6)
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Figure 3. Percent changes of seed in soil depth after tillage implements: Drill(7), Disc(9), Para plow
Harrow(10), Field cultivator(11), Rotovator(12)
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Figure 4. Percent changes of seed in soil depth after tillage implements: Row cultivator (13), Chisel (14),
Strip tillage (15)
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Table 5. Mean comparison of effect of tillage implement type on seed vertical distribution in depth of soil

Jrz now OSSR =0 oglslsS Jspla S p2lsls Bk

(8D) S Ges o . i .
(Spring tine) (Para plow) (Field cultivator) (Moldboard) (Drill)
0 14.13b 59a 2032 a 0.79 f 84.73 a
1 11.03 ¢ 5.59 be 20.08 a 1.86d 10.07 b
3 13.5b 2.97 de 1835b 0.01g 483 ¢
4 18.67 a 6.17b 11.76 ¢ 00g 0.23d
5 13.32b 3.16 de 10.10d 00g 0.07d
6 9.73 d 6.04 b 7.26f 00g 0.05d
7 453 ¢ 1.83 fgh 871 e 1.02 f 0.01d
8 3.80¢ 2.2 efg 287¢g 0.01g 0.0d
9 2.65f 0.07; 0.5h 0.02¢g 0.0d
10 1.19¢g 427 cd 0.0h 0.01g 0.0d
11 1.04 g 2.68 ef 0.0 h 1.79d 0.0d
12 0.78 g 0.01; 0.0h 1.14 ef 0.0d
13 042 ¢ 1.49 fgh 0.0 h 00g 0.0d
14 0.29¢g 1.39 fghi 0.0h 0.79 f 0.0d
15 020 g 0.64 hij 0.0 h 0.01g 0.0d
16 0.19¢g 0.7 hij 0.0 h 1.69 de 0.0d
17 0.11g 0.58 hij 0.0h 4.18 ¢ 0.0d
18 0.09 g 0.11 hij 0.0h 6.02 b 0.0d
LSD (0.05) 0.07 g 1 ghi 0.0 h 80.56 a 0.0d
1.41 1.33 1.11 0.60 0.58
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Table 6. Mean comparison of effect of tillage implement type on seed vertical distribution in depth of soil

(SD) S goe  (DiSC) S ke, (Chisel) o> S
(Row cultivator) (Rotovator)

0 9.49 ¢ 42.16 a 3324 a 153 ¢

1 5.21d 18.48 b 20.07 b 295f

3 15.70 a 1334 ¢ 1298 ¢ 6.64 ¢

4 10.49b 3.39d 7.73 d 6.66 ¢

5 9.63 ¢ 0.84 ef 8.42d 6.12 ¢

6 10.84 b 0.38¢ 2.86¢ 6.07 ¢

7 9.63 ¢ 0.16 ¢ 1.39 ef 5.90 cd

8 230e 0.06 e 0.19f 7.83 ab

9 240 ¢ 0.0e 0.80 f 8.54a

10 5.45d 0.0e 0.16 f 7.56b

11 1.20 f 0.0e 0.0f 7.84 ab

12 1.21f 0.0e 0.0f 7.590b

13 1.30f 0.0e 0.0f 597c¢c

14 00g 0.0e 0.0f 5.19 de

15 00g 0.0e 0.0f 335f

16 00g 0.0e 0.0f 2.63f

17 00g 0.0e 0.0f 176 g

18 00g 00¢ 0.0f 153 g

LSD (0.05) 0.73 2.77 2.23 0.75
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Figure 7. Observed and predicted values of seed percent in soil depth after tillage implements: Spring tine
(1), Para plow Harrow (2), Field cultivator (3), Drill (4), Disc (5) and Row cultivator (6)
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Table 6. Equations coefficients, CV, RMSE, R? significant level of simulated and observed values

(Implements) lgol (@) sl 5l oye (b) (ygems S s (CV) s o RMSE R2 Puodel
(Rigid tine) Jjz ygu 0.21+0.14 0.83+0.017*%* 10.45 0.48 0.98 0.0001
(Field cultivator) _el,; ;slg.tsS 0.32+0.30 0.93+£0.03** 20.9 1.1 0.96 0.0001
(Para plow harrow) S5 0.27+0.31 0.94+0.02** 239 1.26 0.99 0.0001
(Moldboard) ,ls:ls 3 s 0.16+0.06 0.96+£0.03** 5.52 0.29 0.99 0.0001
(Drill) 5 las 0.12+0.10 0.97+0.005** 8.02 0.43 0.94 0.0001
(Disc) Swss 0.27+0.23 0.9440.031%* 13.93 0.73 0.92 0.0001
(Row cultivator) |50, 0.58+0.68 0.88+0.05%* 15.66 0.99 0.98 0.0001
(Chisel) = 0.87+0.47 0.83+£0.04** 19.58 1.77 0.98 0.0001
(Rotovator) ,lss L3 0.20+0.40 0.94+0.07** 15.2 0.79 0.88 0.0001
**: Significantly in 0.01 level L3 &G el lan )3 (5l me e
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Figure 8. Observed and predicted values of seed percent in soil depth after tillage implements: Chisel
(7), Rotovator (8) and Moldboard (9)
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Abstract

Vertical distribution of seed, Plant residual, Granule fertilizers and other chemical complexes in
depth of soil influence of tillage with various implements is one of the important issues in agronomy.
So, an experiment done with SeedChaser model to recognize the patterns of seed vertical distribution
in soil (0-18 cm) with 15 types of tillage implements in simulation study and 9 of ones in field
experiment. Results showed that patterns of seed vertical distribution were different and it depends on
infiltration depth of implements in soil, curve degree of knife and soil bulk of be moved. Spader,
Rigide tine, moldboard, and rotovator buried seeds in below 10 cm depth of soil, although Rotary hoe,
Drill, Residual management, Para plow and Strip tillage implements buried seeds in shallow depths (0-
2 cm) and was between 2-8 cm in others. Also, results released that critical depth for D90 (90% of
seeds in a certain depth) ranged 14-18 cm for Moldboard, Rotovator and Spader while was 0-10 cm
for other implements. Prediction results recognized that the model predicted seed vertical distribution
in a good mood which the highest dispersal related to chisel plow and the lowest observed in tillage
with Moldboard.
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