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Abstract

The present research aimed to study and developed a weeding and fertilizing implement for application in
cassava inter-rows. Performance evaluation was conducted by attaching the implement to a tractor operating at
an engine speed of 2,000 rpm, using gears Low-1, Low-2, Low-3, and High-1, corresponding to traveling speeds of
2.84, 3.34, 3.80, and 4.38 km-hr’1, respectively. The field testing was carried out on an area of 162 m2. The actual
field capacities were found to be 0.60, 0.94, 1.17, and 2.40 rai-hr’, respectively, with field efficiencies of 82.18,
82.41, 74.83 and 83.02%. The results indicated that field efficiency remained relatively constant as speed increased,
with the highest efficiency observed at High-1 gear. Slip ratios were similar across all gears and remained below
the standard threshold of 10-149%, suggesting that the implement's weight could potentially be reduced to improve
fuel efficiency. The average weeding efficiencies were 88.63, 86.52, 85.52 and 86.41%, while the average crop
damage rates were 4.44, 5.88, 9.00 and 13.04%, respectively. Fuel consumption rates were 2.36, 3.40, 3.64, and
4.50 Lrai’, respectively. These findings reveal that the implement achieved the highest weeding efficiency when
operated in Low-1 gear. However, as travel speed increased, crop damage and fuel consumption also increased.
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Figure 1 Schematics for development and testing of a

cassava weeding machine.
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Figure 2 Study of cassava cultivation.
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Figure 3 Tractor-mounted cassava weeding machine.

2.2.2 p3evmindviynseulavelusoiudivenaa
drudsznauial eamdndvianseuldd sluseadu
dUznaadiag Figure 4

Figure 4 Components of cassava weeding machine.
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Table 1 Cassava growth stages results.
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Figure 5 Soil textural triangle and textural classes.
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Figure 7 Measurement of wheel slip.
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Table 2 Results on soil properties testing.

Soil Property Location / Depth Result Unit
Head of plot 11.28+2.07 %
Moisture Middle of plot 9.87+2.12 %
Content
End of plot 8.28+1.15 %
5 cm depth 15.67+3.12 kPa
Shear Strength 10 cm depth 61.89+3.26 kPa
15 cm depth 95.33+4.18 kPa
5 cm depth 133.33+0.65 N.m~
2
Cone
) 10 cm depth 400.00+1.05 N.m"
Penetration )
Resistance
15 cm depth 820.00+1.28 N.m"
2
Sand 35.27 %
Soil Particle
Distribution Sitt 38.83 %
(Texture) Clay 2588 %
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wampasunuanuAuias fewnniian sesasmn
AofuunmnauUas uagvneuas faade 11.28+2.07,
9.87+2.12 uay 8.28+1.15% ussiatdaunieludud e
Wudud oseduanudnvesAuiuundu Sawvinfu
15.67+3.12, 61.89+3.26 LAy 95.33+4.18 kPa. A1NEIAU
WuLA g UAILTIAuNIUAS Uz UesAulAlads
133.3320.65, 400.00+1.05 Wag 820.00+1.28 N m* lag
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Table 3 Results on tractor performance testing

Travelling Specific
Force Power
Gear No. speed force
Y (kW) B
(km.hr™) (kN.m™)
Low -1 2.84 4.00 3.14 17.09
Low - 2 3.34 6.16 5.75 26.35
Low -3 3.80 6.66 7.02 28.49
High - 1 4.38 7.16 8.72 30.62

910 Table 3 LAAINANITNAADULIIRAAINYBILAT O3
Mdniriiwndouladelusouiudends fmnusaseuves
W3B38us 2,000 rpm. bies Low-1, Low-2, Low-3 uag
High-1 lfFidonssgnainil 4.00, 6.16, 6.66 wag 7.16 kN
puddu fdgeainiaded 3.14, 5.75, 7.02 uay 8.72 kW
AUEIRU uagdusagaaInduniziaded 17.09, 26.35,
28.49 uaz 30.62 kN m” auadiu Ingnamaaounuin i
arnusrlunisiedeuiiveneiesdnsnainasiiiutu usgn
an MaRAaIn LLazLmqmmﬂﬁmwwa}mﬁm%u \lesann
WSIAUINNITYINAY LLa%qUﬂSﬂiﬁiaWNLﬁwﬁu ALEIRY

3.3 HWANITNAFEUAIINEINITAINNITYINIATlS

3.3.1 pnuaTalunsieudilsvaunieanidnioiy
wsoulavelusoaiudivznas
NANTSNAFBUAINNAINITO IUAIVINIIUYD AT BINTR
U = b4 1+ 1 U o U a v 1 d’l
JeiwnSouldvelusouiuduends Sawioluil
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Table 4 Results on efficiency assessment.

Gear  Area TFC ) EFC ~ EFF wheel
No.  (m?) (raj)hr (rai')h' (04)  slip (%)
Low -
1 162 0.76 0.60 8218 6.54
Low -
2 162 1.13 094 8241 9.86
Low -
3 162 1.56 117 74.83 8.79
High
-1 162 2.89 240  83.02 8.23

910 Table 4 LAASHANITNAABUNIUTEANT ANV
w3 eemdatyiynyeuldyolusosfuduends lng
UsgAvsnwmsvhaudslsiffigaiies High-1 fewvindu
83.02% &1y $uATevesUszam (2558) fivmun
iFesfdniviivuarldde defluseaninimnnsiauds
Aufl 83% Adms1n138 ulnad naaeulddian1ndne
UIATEILT 10-14% Favsvenlivstuinanunsoiiazan
dwiinvesgunsnfaslaBniiteitiumsyseudntiudemas
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Figure 8 Efficiency of weed control in cassava fields.

910 Figure 8 LAMINANITNAABUNIUTLANT NINAIT
fdafeRy 7iie9 Low-1, Low-2, Low-3 wag High-1 i
UszAnSnmmsianiuiiviadewiniu 88.63, 86.52, 85.52
Waz 86.41% Auld s eved uiud1Usnd wad sy
4.44, 5.88, 9.00 uar 13.04% uazisnsnsauUdesinaiu
\Wowmaaduwindu 2.36, 3.50, 3.64 uaz 4.50 L rai’
AUETU NRaNIINARRINUITIAYS Low-1 Aty

AswAAoudl 2.84 km hr'! fuszansawnisiida Tt
gafian aenndesduiviuns wazfiauna (2558) finuin
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Figure 9 Relationship between gear number and fuel

consumption.
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