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Rawut Nuampathom 2007: Development of Equipment for Alleviating Soil
Compaction in Sugarcane Field. Master of Engineering (Agricultural Engineering),
Major Field: Agricultural Engineering, Department of Agricultural Engineering.

Thesis Advisor: Associate Professor Prathuang Usaborisut, Ph.D. 106 pages.

Yield of sugarcane was decreased with soil compaction. Soil compaction in sugarcane
field are exist in both plowed and subsoil layers. To alleviate such soil compaction, subsoiler or
ripper, which was pulled by a big tractor, were used. This study was aimed to investigate the
equipments that are appropriated for soil compaction alleviation in sugarcane ficld. The tested
equipments have four different shank types; straight shank, straight shank with 30° rake angle,
60° inclined shank with 30° rake angle and C-like shape shank with 30° rake angle. The
experiments were conducted in clayed soil under consideration of factor concerning soil
propertics ;bulk density, penetration resistance, soil disturbance and infiltration rate and
required draft force. The results of fourth type were best, followed by those of the third type, the
second type and the first type, respectively. On the other hand, the fourth type of shank required
the highest average draft force of 16.26 kN. However, when comparison of draft force and area
of soil disturbance was taken into account, it was found that the third type of shank resulted in
the lowest ratio of 6.00 N/cm”. For influence of soil moisture content, soil disturbance and draft
forces were decreased at higher soil moisture content. Therefore when all factors were taken in
to consideration, équipments with 60° inclined shank with 30° rake angle and C-like shape
shank with 30° rake angle may be appropriated to use for alleviating soil compaction in

sugarcane field.
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a 9 9 1
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ﬁu1:Raper(2005)
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Depth Bulk density Moisture Content Cone Index
(cm) (Mg/m3 ) (%d.b.) (Mpa)

Norfolk sandy loam soil ( Sand 72%, Silt 17%, Clay 11 %)

0-15 9.04(.0.4)
15-30 10.0(0.4)
5-10 1.24(0.08) 0.15(0.05)
20-25 1.60(0.21) 1.96(0.35)
30-35 1.95(0.13) 1.94(0.56)

Decatur clay loam soil (Sand 27%, Silt 43%, Clay 30%)

0-15 12.3(0.5)
15-30 13.8(1.2)
5-10 1.08(0.05) 0.30(0.13)
20-25 1.24(0.19) 2.45(0.65)
30-35 1.74(0.17) 2.15(0.50)

311: Raper (2005
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Y ' y ¥ v a A . . .
M15199 3 15901997 ldanmsianmsnageuw lolunszueAnn National Soil Dynamic

Laboratory.
Depth Draft Vertical Force Side Force
Shank Type (cm) (N)[a] (N) (N)
Norfolk sandy loam soil
Angled 23 7270 249b 76a
Curved 23 810a 262a 89a
Angled 30.5 1610b 680a 71a
Curved 30.5 1924a 604a 58a
Angled 38 3678b 1810a -27a
Curved 38 3971a 1726a 76a
Decatur clay loam soil
Angled 23 876a 222b 76a
Curved 23 943a 285a 67a
Angled 30.5 2135a 427a 3la
Curved 30.5 2469a 516a 4a
Angled 38 5067a 1398a 8.5a
Curved 38 5671a 1615a 0a

[a] Within each soil type, depth, and column, means followed by the same letter are not
statistically different at the 0.1 level

A Raper (2005)
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dnvazaulundaimaaeuil Texture 1fu Loam feiioynin Clay 17.28%, Silt 33.32%

uag Sand 49.40%

519 4 Nﬁﬂﬁ‘ﬂﬂﬁﬂﬂ’ﬁﬂi‘iﬂu%UlﬂﬁuﬂWu“lfﬁﬂﬁu I

Velocity(km/hr) Torque  Draft Oscillating Drawbar Total

(N-m) (kN) Power (kW) Power Power

(kW) (kw)

FuiaNEI1.79Lowl) 10821  7.12 5.97 3.55 9.52
1ﬂ§uﬁﬂ31ul§’ll.79(Lowl) - 13.51 - 6.73 6.73
é}’uﬁmmﬁazﬁz(mwl) 111.97  8.15 6.18 5.97 12.15
Iiduiinnu$a2.62(Lowl) - 12.43 - 9.1 9.1
FuiaNEI4.64(Lowl) 119.55  10.51 6.59 13.66 2025
iduiinnn$a4.64(Lowl) - 12.92 - 16.8 16.8

a o

Nan: Wi (2542)
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Ms51ai 5 wamimﬁauammuz'lﬂﬁumu%ﬁﬂﬁu 2N

Velocity (km/hr) Draft Force Drawbar Power A1uanlung
(kN) (kW) 18 (cm)
Fuinnwuidh 14.24 6.54 40
1.65(Lowl)
lyiduiinnuga 1321 6.66 33
1.81(Lowl)
Fuiinnwuidh 13.41 8.45 40
2.27(Low?2)
Iiduiinnuda 13.97 10.86 33
2.80(Low?2)
Fuiinnnia 16.07 15.66 40
3.51(Low3)
Iiduiinnuda 1233 17.48 25
5.10(Low3)

a o

Nan: Wi (2542)
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130: Siefken et al.(2005)
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M3 AUAN mmﬁﬁumﬁﬂ (% db) vesauneu lamuanudnuaziasdos
naaoUd (cm) T1 T2 T3 T4 mae mae
0-20 15.85 15.26 15.2 16.17
20-40 13.43 13.77 14.09 14.2
1 40-60 18.02 18.16 17.29 17.13 15.71a
0-20 15.98 16.3 18.39 18.28
20-40 15.79 15.01 13.85 14.13
2 40-60 17.34 17.34 17.25 17.64 16.44b
0-20 19.61 18.45 19.99 19.56
20-40 17.47 17.75 18 18.43
3 40-60 18.76 18.73 18.4 18.92 18.67¢
0-20 18.89 19.24 19.01 18.96
20-40 17.27 18.12 18.3 17.41
4 40-60 20.4 19.49 20.5 18.54 18.85¢
0-20 19.25 20.17 19.57 20.38
20-40 2033 2136 2097 2082
5 40-60 16.91 21.52 17.81 18.22 19.77d
0-20 18.79 18.73 18.21 17.64
20-40 2407 2441 2371 22.37
6 40-60 25.39 24.45 21.91 21.37 21.75¢
0-20 18.25a
20-40 18.13a
40-60 19.23b
mﬁlﬂ 18.79a  18.53a  18.46a 18.34a
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AM9199 10 MANUFUALRAENET 1D

Fl v
ANUFUDAY (% db) YDIAUNEL laeuaNudntazilas

M3 ANAN g0y
nadei (cm) Tl T2 T3 T4 mae mae

0-20 13.7 14.63 14.78 13.6
20-40 14.98 16.53 14.19 13.66

1 40-60 15.42 15.84 14.83 16.63 14.9a
0-20 16.3 16.74 16.46 16.7
20-40 15.29 15.49 17.49 14.82

2 40-60 16.59 17.67 17.61 18.6 16.65¢
0-20 18.44 17.72 17.54 16.26
20-40 15.33 14.22 16.5 15.66

3 40-60 22.11 19.82 21.05 21.15 17.98d
0-20 16 14.14 14.61 15.75
20-40 17.28 16.7 15.78 14.26

4 40-60 17.34 17.99 16.46 15.87 16.02b
0-20 20.25 21.43 21.17 21.47
20-40 16.89 17.49 17.05 17.84

5 40-60 19.27 18.3 16.54 18.69 18.87¢
0-20 19.55 18.69 - 19.28
20-40 23.04 22.14 - 21.31

6 40-60 20.71 20.85 - 19.45 20.56f
0-20 17.18b
20-40 16.69a
40-60 18.21¢c

nae 17.69c  17.58bc  16.80a  17.28b
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ANUUUUUAUNEGY (g/em’) Vvosaunau lamuanuan

3 AWaN wazuilasgos
naaoUd (cm) T1 T2 T3 T4 mae mae

0-20 1.9 1.89 1.97 2.02
20-40 1.99 1.95 1.87 1.88

1 40-60 2.01 2.06 1.97 2.02 1.96a
0-20 1.91 1.88 1.94 2.03
20-40 1.69 1.91 1.88 1.92

2 40-60 2.04 1.94 206 212 1.94a
0-20 1.96 2.01 2.01 2.02
20-40 1.95 1.93 1.97 1.98

3 40-60 1.86 1.9 1.93 1.92 1.95a
0-20 1.83 1.9 2.02 1.95
20-40 1.96 2 1.95 2.05

4 40-60 2.08 2.08 1.99 2.07 1.99b
0-20 2.04 1.98 2.01 1.92
20-40 1.99 1.95 1.95 1.9

5 40-60 2.19 2.02 2.17 2.13 2.02¢
0-20 1.94 2.03 1.96 1.96
20-40 1.98 2.01 2.05 2.04

6 40-60 1.97 1.99 2.02 2.01 2.00bc
0-20 1.96a
20-40 1.95a
40-60 2.02b

nae 1.96a  197ab  1.98bc  2.00c




60

1 A A 1 A @ d A v Ao o Y v W =} o 1 1
UK ﬂ’lﬁlaEJ'V]E]QGLULLQ'JWfI'@ﬂﬂajJULﬂfJ'Jﬂu‘V]ﬂ’lﬂ'Uﬂ'Jf]ﬁ')@ﬂyilﬂg\lﬂuﬂullﬁﬂ\ij'ﬂu
1 [ Aaa A a 7Y A { [
Llﬁﬂ(”n\jﬂu‘ﬂTQﬁﬂ@]Lﬁajlﬂﬁ']gﬂﬂ?ﬂ?% DMRT (Duncan’s Multiple Range Test) ﬁﬁgﬂ’]_l'ﬂ?n\l

¥orudvuas 95

9y
wasnnaaed ladreu 1o 4 oy vaziamanurumnivvesduisnnuualo s
cm WuaNuHEuvesananaslugnmInaaelaemn ldegsznizg 1.52 - 1.80 giem’
[ { a J aa [ ] a
Auaaalumsnem 12 1aznMIIATLENREdaANUNAANUHUILNYEIAL TuMINAaa
' 9 1
analiawananiy Tagnmsnaaesi 3, 5 uaz 6 Uulmanuruuiuras loneudiege &9
d‘ 9 1 da' a 1 :JI d‘ S 1 d’ d!
iiogdeyamanuinvesdutoums lorumInaasai 5 uaz 6 IAIGINIININATEIDUH

v £4 v ]
ﬁ\‘iﬁ’E'Jﬁ]“lf’JElfJ‘ﬁ“]ﬂElﬁ\‘iﬂTﬂ’ﬂiJﬂlﬂlLuuﬁaﬂﬁ\‘lhlig]lﬂ}@EJﬂ’N ’N’E’JW%LﬁleIWWﬂﬂﬁlmﬂﬁfl"ll’é)x‘iﬂl!il

v
o

' v Y v v
Mdnanuugauennnidmunamanuiuinvesauiinesnszauanuandr @
] A Ay Y 9 1 ng; ' A o Y
ﬂ’ﬂi]?iuﬂluu‘llﬂﬁﬂuﬂllﬂmﬂf‘l"liulﬂﬂ'JEJ‘lﬂllﬂLLUUGI1\1“]1!HW1J31‘1111QLL‘]J1JVI 4 mlvanw
1 d‘ a [ A2 1 9 d‘ 3 1 d‘ 09/’ Y
WHHLUMLﬂaEJGIJ’EN@]uﬂﬁ\illﬂiJﬂ'lu’f)fJVIq@ 1.66 g/cm mum"lmmuw 2 oy 3 uu"lﬂmmm

NUMUUIRABVDIAUNINN YA
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ANUNULUUALIRAY (g/em’) VosaUWa lomuanuaniay

M3 AWaN uilasdoy
naaoUd (cm) Tl T2 T3 T4 mae mae
0-20 1.67 1.52 1.49 1.4
20-40 1.78 1.61 1.66 1.49
1 40-60 1.9 1.9 1.81 1.79 1.67b
0-20 1.42 1.47 1.4 1.43
20-40 1.67 1.68 1.96 1.5
2 40-60 1.61 2.01 1.98 1.89 1.67b
0-20 1.82 1.72 1.81 1.51
20-40 1.64 1.54 1.84 1.62
3 40-60 1.95 1.89 1.82 1.95 1.76¢
0-20 1.5 1.48 1.36 1.4
20-40 1.53 1.68 1.5 1.53
4 40-60 1.47 1.59 1.51 1.69 1.52a
0-20 1.59 1.93 1.81 1.95
20-40 1.88 1.73 1.75 1.57
5 40-60 1.97 1.72 1.87 1.84 1.80c
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20-40 1.7 1.98 - 1.99
6 40-60 1.72 1.83 - 1.79 1.77¢
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20-40 1.69b
40-60 1.80c
ﬁléﬂ 1.69ab 1.73b 1.70b 1.66a
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