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Design and Development of Sugarcane Leaf Pruning Machine

and Trash Incorporator
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ABSTRACT

The pruning of sugarcane leaves is usually done before harvesting to facilitate human
labor in harvesting and to increase the stalk weight. Besides, sugarcane residue incorporation is
important for increasing soil fertility. There is no equipment that could operate both processes
of leaf pruning and trash incorporation. The objective of this research was to design the
equipment for operating both processes by applying the hydrostatic power transmission to the
sugarcane leaf pruning machine and the mechanical power transmission to the spiral notched
disc. A diameter of the sugarcane leaf pruning roller was 248 mm, which revealed that filling the
grass trimmer line could increase diameters up to 1,054 mm, and a diameter of the spiral notched
disc was 18 inches. It was tested with the DOA Khon Kaen3 sugarcane cultivar at the age of
9 months in Sikhio district, Nakhon Ratchasima province. The average soil cone index was 3.4 MPa.
The soil moisture content and bulk density were 14.20% (db) and 1.64 ¢ cm™, respectively. The
experiments were conducted at a forward speed of 1.95 km h™, gang angles of 36°, disk revolution
speeds of 150 rpm, and roller revolution speeds of 800 rpm. The experimental results showed
that the trash covering efficiency was 92.4%, the pruning of sugarcane leave efficiency was 82.2%,

the effective field capacity or performance was 1.75 rai h'', and the fuel consumption was
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1.65 L rai. The cost of this sugarcane leaf
pruning machine and trash Incorporator was
164,000 Baht. The break-even point was
116.21 rais. The use of this machine can
facilitate workers in harvesting without burning

sugarcane field.

Keywords: sugarcane; sugarcane leaf pruning

machine; trash incorporator
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Figure 1 The isometric drawing of a sugarcane leaf pruning machine and trash incorporator
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Figure 2 The schematic diagram of hydraulic system for installing on a sugarcane leaf pruning

machine and trash incorporator
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Figure 3 (a) The schematic diagram of hydraulic system for a velocity controller of hydraulic cylinder

(b) The schematic diagram of hydraulic system for a velocity controller of hydraulic motor
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(b) P.T.O power at the conditions of 36°, 40° and 44°

(c) Specific power at the conditions of 36°, 40° and 44°

(d) Total power at the conditions of 36°, 40° and 44°
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Table 1 The relationship of a forward speed, gang angle and revolution of the spiral-notched disk

influent the total power

Gang angle (G)

Revolution of the spiral-notched disk (L)

G-MEAN DIFF

L1 =150 rpm L2 = 180 rpm

Forward speed = 1.95 km/h

G1 = 36° 1217 ¢ 13.25 ¢ 12.71 -1.080"
G2 = 40° 13.23 b 14.23 b 13.73 -1.000"
G3 = 44° 14.08 a 15.13 a 14.60 -1.050"
Forward speed = 2.45 km/h

G1 = 36° 14.75 ¢ 1571 ¢ 15.23 -0.960"
G2 = 40° 15.62 b 16.87 b 16.25 -1.250"
G3 = 44° 16.55 a 17.71 a 17.13 -1.160"
L-MEAN 14.40 15.48 14.94

Means in a column, followed by a common letter are not significantly different at the 5% level by LSD

Note: *, ** = significant at 5%, 1% level
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Figure 5 (a) Trash covering efficiency at the conditions of 36°, 40° and 44°

(b) Pruning of sugarcane leaves efficiency at the conditions of 36°, 40° and 44°

2.3 n1sdulaa n1sdulaaanamnnsdl
Wi aANLS R NT UIN 1.95 nul/wu. Wu 2.45
N31./33. LALNAIUSITOLNSNLADS 2.45 N3l /3.
TAaudamueauIdiaLAsesaslukazlonsIu
naudandasazneoliinusinanluluieanig
WA BN UAUNANIINITLAA DUN VDITOLNTNLADS
danalnsawnsnmaseasunludnmnlalnanin
& vy 5 & a X 4 <
wiulddyugeaula 40° ALY Nennsy

a Y A Aa ° ~

soulReanuiinisauloaniauindign wasinis

= P
dulpadifidinavasan

nuan1snaaaulute 1 way 2 wanaln

[

Wi vwayugnuladiariliingsgaain

1 1Y) & v A a = a =
WANA A ULA NUBHLL DWINTUILUT HULNYUN
lﬁa‘lﬂﬂlﬂfnmL%'Jﬂ'ﬁlﬁum'mlﬁﬁnﬁu LLGiﬂ'J']ﬂJL%'Jﬂ'ﬁ

LAUNIIVDITOWNINLADS NS N1z d snavinled

o w

AN89AA N UTY dIUAINISITUNIET WA

[

o o = d' =
21UIYNTIAINVUINARN AL aagmsqmmlawimnﬂ

Tu annnurandsuinsaulunisnssunay

' ¥
a = 1

VALY @IRAYIIAAINAI9INIET L NAND UL

ANE9aAAY LAAOAAR DINUITN1AUATANY

Thai Agricultural Research Journal Vol. 43 No. 2 May - August 2025 127



(2560) duemasrudunasiuvedindinnain
fumdsinarsiuieids lnedauindwile
ANUSITOUNYUVDINIAULD waTAIULEINTS
Aunisressaunsninesifiadu saufsgunsal
nsunautandesdasyugaauladiloundu
uanniAmdsiuewoslensedniiuduie
auEinsiAunsvessounsnimesifiuduain
aselyanifindu druusyAnsamniswsaunay
lugeguazUsednsnmnisanaludegnisganin
90% (3T AauazAMy, 2560) NaN15UTELIY
U3gdNSAINN1INTINNAUTaNd 08 NNNTIUTT

g4n31 90% wazUszdnsaimnisarsludesan

N1INAFBUNINNT1 80% (Figure 6) NNNTTUIT
Fedu nedsd 1 enudainnfunssowsnges
195 nut/A. (Aes Lowl) ungaaula 36° Ans1
seumsvuiiinaala 150 s0U/ANT AALED
\Faduvenisiad oudilunuifsvesgniansly
0.5 1./3U% AAN1INITVYUYeIRNAga1slunyY
fitu uaganasounsnyuvesgniandludes

(2

800 59U/WNY dA1AdesIusnan 12.17 Aladnd
PHUsEANSAMNsnTIWnauluoey 92.4% wazil
UszanSnmnisarsludey 82.2% wudoulaun

WzauLaziusEaEAngean

Figure 6 (a) Sugarcane residue incorporation before harvesting

(b) Cleaned sugarcane plant for next harvesting
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Table 2 Results of testing performance, fuel consumption and slip

Effective field Theoretical field Field Fuel Slip

capacity capacity efficiency consumption
(rai h'") (rai h'") (%) (L rai) (%)
1.75 2.36 74.15 1.65 0.22
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Table 3 Test result of trash covering efficiency, pruning of sugarcane leaves efficiency, fuel

consumption and effective field capacity using the prototype as compared to the

machine
Comparison Trash covering Pruning of Fuel Effective field
efficiency sugarcane leave consumption capacity
(%) efficiency (%) (L rai®) (rai h'%)
prototype 92.4 82.2 1.65 1.75
machine 94.7 81.4 5.85 0.87
T-test 3.07™ 0.60"™ 17.74° 11.52"
Note: * = significant at 5% level, NS = not significant
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Figure 7 The break-even point of a sugarcane leaf pruning machine and trash incorporator
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Figure 8 Response of Khon Kaen3 sugarcane cultivar for the revolution of the rollers compared

with the reference signal
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