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Table 1. Technical characteristics of tillage machines used in this research.

Type of machines Mean of work Work width Specifications
P depth (cm) (cm) P

Moldboard plow 6.4 130 Mounted plow, four plows, the width of each
plow 32.5 cm

Combination plow 21.7 300 plow, with 7-shank chisel plow + Roller

Six-shank plow 176 175 Mounted plow, with 6 shanks smaller than
moldboard plow

Sweep 17.2 300 Mounted plow, with 7-shank sweep

Cyclatiller 23.5 200 Mounted plow, Producted by Machine Barzeg:
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Table 2. Results of combined analysis of variance of various amounts of fertilizer and various tillage methods
on some crop factors and soil Bulk density in two years of experiment

Source of variation df (Bulk density) No. of root ha! Sugar percentage Root yield
Year (Y) 1 0.1095 " 239703 ™ 0.8202 "s 96317743"™
RepxYear 4 0.0022 72512677 0.4468 77438569
Manure (M) 3 0.1103™ 7867383 "™ 0.0217 "™ 21119495 s
Year x Manure 2 0.1016 ™ 79655821 ™ 0.2304 ™ 22371018 ™
RxMxY 8 0.0003 60799397 0.1138 95387659
Tillage (T) 4 0.4864 ™ 650942994 ™ 12.2716 ™ 2151286496 ™
YearxTillage 4 0.0862 ** 303956422 ™ 3.1347 ™ 1198150950 ™
RxTxY 16 0.0003 103235199 0.8166 43250658
MxT 8 0.1014 ™ 81347708 ™ 0.3184" 48526806 "™
YXMXT 8 0.1069™ 66270913 ™ 0.1319™ 49009018 "
Error 32 0.0025 59806151 0.1073 137881864
Total 89 - - - -

%CV 1.05 12.30 2.25 22.46

ns, *, **: Not significant; Significant at 5% and Significant at 1%, respectively.
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Table 3. Results of combined mean comparison of various amounts of fertilizer on some crop factors and soil
bulk density in two years of experiment

Various amounts of Soil Bulk density No. of root/ha Sugar percentage Root yield
manure (Mg m®) (no ha'l) (%) (kg ha't)
MO t hat 146b 62284 a 1457 a 53174 a
M20 t ha* 1.56a 63072 a 1456 a 51516 a
M40 t ha* 144c 63245 a 14.61a 52120 a

Means in the same columns followed by the same letters are not significantly different at the 5% level by DMRT.
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Table 4. Results of combined mean comparison various tillage methods on some crop factors and soil bulk
density in two years of experiment

Tillage machines Bulk density No. of root/ha Sugar percentage Root yield
(Mg m) (No ha) (%) (kg ha'!)
Moldboard plow 165a 57285¢ 13.93b 39566 b
Combination plow 1.60b 72917 a 13.97b 41260 b
Six-shank plow 1.30d 60808 bc 14.05b 61552 a
Sweep 1.57c 63298 b 1549 a 57878 a
Cyclatiller 1.31d 60027 bc 15.48 a 61093 a

Means in the same column followed by the same letters are not significantly different at the 5% level by DMRT.
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Table 5. Results of combined means comparison of interactional effects of manure and tillage methods on
some crop factors and soil bulk density in two years of experiment

Interactional effects of various Bulk density ~ No. of roo tha?  Sugar percentage Root yield

amounts of manure and tillage (Mg m®) (No ha) (%) (kg ha't)
0t ha*t and Moldboard plow 1.65a 57285 ¢ 13.93b 39566 b
0t hat and Combination plow 1.60b 72917 a 13.97b 41260 b
0t ha* and Six-shank plow 1.30d 60808 bc 14.05b 61552 a
0t ha! and Sweep plow 157¢c 63298 b 15.49a 57878 a
0t ha! and Cyclotiller 1.31d 60027 bc 15.48a 61093 a
20 t ha* and Moldboard plow 1.65a 57285¢ 13.93b 39566 b
20 t ha'* and Combination plow 1.60b 72917 a 13.97b 41260 b
20 t ha't and Six-shank plow 1.30d 60808 bc 14.05b 61552 a
20 t hat and Sweep plow 157¢ 63298 b 15.49a 57878 a
20 t hat and Cyclotiller 1.31d 60027 bc 15.48 a 61093 a
40 t ha! and Moldboard plow 1.65a 57285¢ 13.93b 39566 b
40 t ha! and Combination plow 1.60b 72917 a 13.97b 41260 b
40 t ha' and Six-shank plow 1.30d 60808 bc 14.05b 61552 a
40 t hat and Sweep plow 157¢c 63298 b 15.49a 57878 a
40 t ha' and Cyclotiller 1.31d 60027 bc 15.48 a 61093 a

Means in the same columns followed by the same letters are not significantly different at the 5% level by DMRT.
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Table 6. Data of combined variance analysis of treatments effect on organic C, soil available P and K after

harvesting
Source of variation Degree of F value
freedom Available K Available P Organic carbon

Year 1 2.53ns 3.17ns 2.16ns
YearxReplication 4 3.25ns 5.41ns 8.18 ns
Manure 2 3.45ns 3.35ns 2.47ns
YxM 2 0.25ns 0.25ns 0.32ns
Tillage 4 0.32 ns 0.52 ns 0.68 ns
YxM 4 0.25ns 0.31ns 0.99 ns
YXMxT 8 0.32ns 0.23 ns 0.66 ns
MxT 8 0.32ns 0.54 ns 0.78 ns
Total 89 - - _

%CV 18.15 15.14 25.46

ns, *, **: Not significant; Significant at 5% and Significant at 1%, respectively.
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Study of Manure Mixing Effects by Different Tillage Methods on Soil Bulk
Density, Chemical Properties of Soil and Sugarbeet Yield
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Abstract

To find the best treatment of cow manure mixing using the best tillage methods and improving sugarbeet
yield and soil bulk density and chemical properties, a randomized complete block design the form of a
strip plot was replicated three times. Three rates of manure (0, 20, and 40 t/ha) and five tillage methods
were used. The analysis of two years of combined data showed that cyclotiller with the mean of 61093
kg/ha and sweep had the highest yield and effect on soil bulk density. Soil chemical properties like soil
organic carbon, soil phosphorus, and soil potassium were also measured for data analysis. The results
of two-years analyses of data also showed that the cow manure treatments caused more yield of
sugarbeet and improved soil physical properties like reducing soil bulk density and soil compaction.
Also, using secondary soil tillage machines of cyclotiller and sweep can improve the mixing of manure
with soil and soil physical properties and yield of sugarbeet and sugar percentage. In other words, using
a cyclotiller and sweep raised the yield and sugar percentage of sugarbeet and reduced soil compaction.
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