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Abstract
Sugarcane harvesters play an important role in the reduction of atmospheric PM2.5 caused by the burning
of sugarcane crops and the shortage of labor in sugarcane harvesting. This research aimed at the performance

evaluation of two medium-size (MSH) (164 and 179 kW) and two large-size (LSH) (251 and 260 kW) sugarcane
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harvester used in Lower North region of Thailand for decision making to select the size of sugarcane harvester
suitable for row spacing and row length. Two MSHs and two LSHs were tested in a Khon Kaen-3 variety sugarcane
field with the row spacing of 1.72 m, the average row length of 287.73 m, average yield of 10.93 ton rai’, 6 rows
per each plot and average area of 1.86 rai plot”, 3 replications at Amphoe Bueng Na Rang, Phichit province. The
average soil moisture and bulk density of the loam soil at the depth of 0-10 cm was 13.72% d.b. and 1.16 g cm?,
respectively. The results showed that the speed and field efficiency of MSH and LSH were significantly different.
The average speeds of MSH and LSH were 1.06 and 1.51 m s™', while the average field capacities were 35.14 and
44.05 ton h'', respectively. The MSH2 was found to have field efficiency and time efficiency of 83.04 and 85.78%,
respectively, which were significantly higher than the other 3 Models. The billet lengths between 17.2 to 25.0 cm
were found insignificantly different on bulk density of billet, however, the longer billets were found having higher
percentage of contamination than short billets. However, the farmers in the Lower North region mostly grow their
sugarcane with the row spacing of 1.50 m and small farm size (less than 50 rai). The MSHs were suitable for the
row length of 287.73 m or shorter and the row spacing of 1.50 or 1.72 m as the wheels would not damage the

sugarcane stubble and the payback period was lower than 4 years.

Keywords: Sugarcane harvester, performance of sugarcane harvester, size of sugarcane harvester
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Table 1 Specifications of sugarcane harvesters.
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Front wheel width (m) 0.26 0.21 0.33 0.41
Rear wheel width (m) 0.54 0.51 0.63 0.64
Front outer dimension (m) 2.080 1.875 2.610 2.410
Rear outer dimension (m) 2.270 2.130 2.490 2.510
Wheelbase (m) 2.260 2.290 2.650 2.525

2.61
2.27 1.25

1.15

1.50 1_0.86_] L 150 | 0.86

(a) MSH (b) LSH

1.72 1,086 ] [ 172 | 0.86_]
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Figure 1 Comparison of LSH and MSH with 1.50 and 1.72

m row spacing.
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MINEIFTU KATHUTT ATIUNUILUUNIATINVDIR UTISERY
ANAN 0-10 cm flAdeniifiszduaiudn 10-20 way
20-30 cm (Table 2) Wethilosunaniinasldiadesiionsau
funazldoiiszduanudn 0-10 cm dawalsidudiaiiy

PULUULIATINLBYNINTEAUAINUEN 10-20 wag 20-30 cm

Table 2 Moisture content and bulk density of soil.

Bulk
Soil depth Moisture content

density

(cm) (% d.b.) s

(gcm™)
0-10 13.72+2.84 1.16+0.09b
10-20 14.40+2.65 1.31+0.10a
20-30 13.47+2.71 1.33+0.08a

p-valve >0.05 <0.05%

*Mean followed by the same letter in a column are not

significantly different at p<0.05 by LSD.

o 1%

2) ANPULNNNIENINYDIDDY

fudosiinugaadsnnlauduiaqasinsssuui uas
Taudsuaelu 2.49 wag 4.01 m muafu Svuraduniu
quej‘ﬂama?{ﬁﬁiﬂué’w navaazUanuan 27.33 27.96 Lag
32.18 mm auasy dmindusesads 2.04 kg Ineu

dmiinlusesiads 15.69% (Table 3)

Table 3 Physical properties of sugarcane Khon Kaen-3 variety.

Height (m) Diameter (mm) Mass (kg)
Ground
to Ground
Model
natural  to top of Base Middle Top Stalk leaf Total

breaking leaf
point

MSH1 2.50+0.27 4.04+0.29 27.97+3.42ab 27.16+3.28 32.58+2.62 1.66+0.42 0.33+0.06 1.99+0.46
MSH2 253+0.20 3.92+0.28 25.94+4.02b 27.88+2.68 31.93+2.84 1.66+0.29 0.31+0.08 1.97+0.34
LSH1 252+0.34 4.10+0.34  29.04+3.58a 28.55+3.15 31.75+4.30 1.89+0.64 0.34+0.01 2.23+0.70
LSHZ 2.43+0.36 3.96+0.39 26.36+2.98ab 28.23+4.08 32.44+3.14 1.66+0.40 0.31+0.01 1.97+0.44
Avg. 2.49+0.29 4.01+0.32  27.33+3.63  27.96+3.27 32.18+3.20 1.72+0.45 0.32+0.08 2.04+0.50

p-value >0.05 >0.05 <0.05* >0.05 >0.05 >0.05 >0.05 >0.05

*Mean followed by the same letter in a column are not significantly different at p<0.05 by LSD.
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Table 4 Performance of sugarcane harvesters.

Effective  Theoretical
Field Field Fuel
Yield Speed field field
Model efficiency capacity consumption
(ton rai™) (ms™ capacity capacity . .
. . (%) (ton h™) (L ton™)
(rai h™) (rai h™)
MSH1 11.92+0.46a 1.07+0.09b 3.01+0.19c  4.14+0.36b  72.86+3.49b 35.81+0.87b 1.74+0.49ab
MSH2 10.62+0.45b  1.04+0.13b  3.14+0.05c  4.05+0.51b 83.04+7.11a  34.22+0.50b 1.16+0.06bc
LSH1 9.84+0.85b 1.53+0.12a 4.39+0.22a 5.93+0.46a 74.14+2.18b 43.33+5.90ab 0.96+0.09¢
LSH2 11.34+0.58ab  1.49+0.1da 3.94+0.28b 5.77+0.55a 68.41+2.49b 44.82+5.243 1.94+0.29a
p-value <0.05* <0.05* <0.05* <0.05* <0.05* <0.05* <0.05*

*Mean followed by the same letter in a column are not significantly different at p<0.05 by LSD.
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Yhveiniede 35.17 way 44.08 ton h sudeiu azuiulas
safndes LSH §sflvuindumasuinniisadnsas MSH
1.49 Wi denalviaunsadeuiisadaslimsininsadnses
MSH 1.43 i1 LLazﬁmmmmsmiuﬁwmu@aﬁmﬂ’ﬂqm’h
sofmgee MSH 1.25 11 vz §n51n158 wUdeaisfy
Fawmadliflmuduiuiiurunnvessadndes
dmsunnuanansalumsvheudaiuinuii sadades
MSH fauanunsalunisviiauads 3.06 rai h? asnin

v o w a

506n008 LSH og19ildud1Ayn19ads waznuinsadnoy

Table 5 Time efficiency of sugarcane harvesters.

LSH1 fmnuanunsalunisyiaudeiuiunnninsadades
LSH2 uansingfuseedvbdfgmisaia eenaidenan
AMUNUILLUTe99 a8 lulUas LSH1 dayniiuuas LSH2
danalvisadndos LSH1 wndeufidnseslfisininsadndas
LSH2 § qaonnd a9 ua1u3s8ve9 Kaewkabthong and
Udompetaikul (2019) fia11uvuwy ue oad nase
ANNEINITalUNITIIeU
NHENSANEIUSEANS MMM UB s Uil LaziBa
1281 (Table 4 uag 5) WU saFRDOY MSH2 fiuszansnn
Tumsvieudaiuiiuasi@anaiade 83.04 uay 85.78%
muddy Fsgeninsndndes MSHI uazsafnges LSH aens
ffdfynsadd WeRansunaiigydedadunandly
Tun1519199888NIMNEYNIUANFLILALNAUTO WUTT 1IN
fgapde Liflanuduiusiurunevessasados
Lﬁa‘ﬁmiz:mmﬂ%@gaﬂﬁzﬁm%ﬂwwiuﬂﬂivi’wwul,%nﬁuﬁ
LAZLTIIA1 WUI SaRREeY MSH2 fiannuiunsauiunis

yMaulukUaaniianuenieds 287.73 m

Average Time

Area Harvesting time Loss time Total time

Model  length of row efficiency
(rai) (min) (min) (min)

(m) (%)

MSH1 290.66+1.95a  1.88+£0.0la 28.39+1.90a 9.11+0.41a 37.51+2.31a 75.69+0.40b

MSH2 292.62+8.53a  1.89+0.06a 30.17+2.76a 5.19+1.58b 36.64+0.77a 85.78+4.60a

LSH1 278.94+1.95b  1.80+0.01b 18.83+1.66b 5.80+0.62b 24.63+1.04c 76.35+3.57b

LSH2 288.70+5.17a  1.86+0.03a 20.76+1.62b 7.68+0.54a 28.43+1.70b 72.96+2.11b

p-value <0.05* <0.05* <0.05* <0.05* <0.05* <0.05*

*Mean followed by the same letter in a column are not significantly different at p<0.05 by LSD.
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3.4 UszansamlunIsyiuvessasngee

910 Table 6 WU31 506A 08 LSH fiA11ue1viaus sy
WA veudasInIaRngay MSH LasnuitAIueT)
Vioudoulad usening 17.2 89 25.0 cm lddsnananiy
NUIMUUNIATINVDIVIDUDDBUANFAA WD G H TadIAY N9

A0 AUNUILULNIATILTOWIOUDDELRAY 438.93 kg m”

Table 6 Billet length and bulk density.

Billet length Bulk density of
Model
(cm) billet (kg m™)
MSH1 25.0+£1.9a 430.74+2.77
MSH2 22.5+2.0b 428.89+8.05
LSH1 19.3+3.4c 449.05+£7.76
LSH2 17.2+1.5d 447.04+10.41
p-valve <0.05* >0.05

*Mean followed by the same letter in a column are not

significantly different at p<0.05 by LSD.

duSevuainnisindeudiusadaii 4 Model (Table 7)
wuin ldflennuuanenstuegeiifeddynieadn faadeuu
sads 18.24% leRansananndsinadadevutomen
wui WHudadeuunnuendes 86.65% lunsdivesduiovu
anluses nuin sadnsos MSH1 fdusevuainlusey
q9anfe 2.60% Faunnsnaeg1efifedfynnadftusada
§088n 3 Model Wailo19iiloaun9nravesmueIves
visudey vieudegerdwmalilunaniainvisudesliein
donndasiunauiseves Wang F. el al (2018) fiaau
917789710 UD DUHINAN DA NNAEDIAVBID DY AINIU
Fasevuidufiu wuin sadndey MSH wag LSH2 &
Anndsliunnaatuegredideddgmieada annisdune
YULIINITNAGOUNUIN AUTUTRADDY LSH2 23Anoedin
Hfiu v s uiensyaedanalvdfufnundurieudesuin
Ju dnfunsdisodndes MSH1 dafusunaludengeniis

Andeiudu dwalviiinviuialiuludesliunnnii

Table 7 Composition of the collected materials from harvesters.

Model Leaf (%) Top (%) Soil (%) Trash (%) Billet (%)
MSH1 2.60+0.38a 15.95+0.85 0.88+0.46a 19.43+1.15 80.57+1.15
MSH2 1.73+0.42b 15.99+1.94 0.36+0.11b 18.08+2.42 81.92+2.42
LSH1 1.43+0.11b 17.94+2.52 0.19+0.09b 19.56+2.52 80.44+2.52
LHS2 1.72+0.23b 13.33+4.16 0.83+0.08a 15.88+4.34 84.12+4.34

p-value <0.05* >0.05 <0.05* >0.05 >0.05

*Mean followed by the same letter in a column are not significantly different at p<0.05 by LSD.

35 msgydedegluuag
ndeyanisaqydedesluwuas (Table 8) luldau
\nuTRTgIURARSsigmanTILia 4 Model fo guyide
LaiAiu 3% lnwsadados MSH uag LSH finsgadeiads
134 wag 2.02% sudidy WewSsuiiisudeyanisgnyde
Fosluudaaiuuiuud uiovuainnisdndesssadn
wuillanuduiusuuuulsnndusiotu nanfe dudouu
nludestiosnisgrydevioudeslunannfiuiu 9019
\Anananurauvesiaauiauazeln enaisin
AudzeIadmuiaugs dwaliausaidludeseanla
wn luvigifsatuveudesiivuaduazileniagniin
gonlUlddae Seaenndnatunanisideves Wang (2018)
Lﬁamwm%aﬁ’mamﬁuqﬁu USinadadeuuazanasuinng

goydevioudesaruniu

Table 8 Billet lost in field.

Model Billet lost (%)
MSH1 1.04+0.21b
MSH2 1.82+0.96ab
LSH1 2.24+0.43a
LSH2 1.79+0.62ab

p-value <0.05%

*Mean followed by the same letter in a column are not

significantly different at p<0.05 by LSD.
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Table 9 Economic analysis of sugarcane harvesters.

Model
Parameter

MSH1 MSH2 LSH1 LSH2
Purchase price (P) (Baht) 8,000,000 8,000,000 13,000,000 12,000,000
Life (year) 10 10 10 10
Interest rate (%) 7 7 7 7
Operating hour (h day™) 8 8 8 8
Operating date (day) 90 90 90 90
R&M price (Baht year™) 170,000 170,000 200,000 200,000
Fuel price (Baht L) 31.00 31.00 31.00 31.00
Fixed cost (Baht ton™) 39.87 41.73 53.55 47.78
Variable cost (Baht ton™) 71.53 53.86 ar.17 77.34
Total cost (Baht ton™) 111.41 95.59 100.72 125.12
Sugarcane Harvester fee (Baht ton™) 190.00 190.00 190.00 190.00
Break-even point (ton year’l) 8,678 7,551 11,696 13,687
Return on investment (ton) 101,788 84,733 145,611 184,943
Payback period (year) 3.95 3.44 a.67 573

3.6 WANITUATILININATYIAITNT

TulwsniamilensuanilonsiA1 ALt uTaAnd oy 11
Baht ton” wazlidayaainnanisnaaeuluutasdesdiil
AIULLUSDELRAl 10.93 ton rai’ wavuUadeefiany
819108 & 287.73 m HAINNITILATIEV U 0L AN
WiSYgAIEaRS AakanesIazidenluy Table 9 Wuinsafndeey
MSH1 MSH2 LSH1 uaz LSH2 faaduvnudi 8,678 7,551
11,696 Way 13,687 ton year' auanau wazdssuziiaiau
vufl 3.95 3.44 4.67 uar 5.73 U muddu azuiulsinsadn
oy MSH flgafunuuazszeznaAunuiitesnitsadndos
LSH

4. agd
MsfnwiteUssdumussansnmvessadndesauin
na13 (MSH) (164 waz 179 kW) wazvuialug (LSH) (251
way 260 kw) fldluwnnipwmionsuaavesssmealne Tu
wlasdesugnituduouuiy 3 Amnumuuiudesiads 10.93
ton rai’ U1 sadAses LSH dnnnusslunsiadeuiivas
Auansalunsiaudaiminuinninsadagey MSH
Tuwniziisadndos MSH2 dUszansamlunsvheudeiiug

warUseansnnlun1svinanuldalanuinninsadnoeedn 3

Model Tunsiiuii s esluntasdosiifiniueiade
287.73 m LATWUIN ANLEIVeUSasaEsENINg 17.2 B
25.0 cm U T HaAN 8AIUNUILL ULIATINYDIV OUB BY
WANANA U NATBd1AYNINEa R widnanau3uiw
Fadevuiifnlufureudes eusesiivnasilusesinly
furieuseslfinnninvieudosiidu

safneey MSH danuwmingadlunisldnuiuilasdey
fflszorrieszninaua 1.50 uaz 1.72 m eauisayney
Tunlasdosvennunsnsluwanmamionsuaisfidssozig
szndnananade 1.50 m Welagldfinansznudonasos uws
safndes LSH flentamisunninesssuinnindiodes
enlunlasdeeiifiszozsesewinawnn 1.50 m

mslddenldsadnsaiiovhauluwlasdssiifianue
wandouLRde 287.33 m niedund msidenldsadndes

P 1% N

MSH ellgnAunuuazseeeIaAUUAINIIsafndes LSH

LR R

5. AnAnssuusznid
Adelldnsaldied wWeewinldsunisatuayuain

U3En dmnafiwailan 3110 NlVianueuATIEsadndey
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