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ABSTRACT

Sugarcane is an important economic crop in Thailand. Farmers face challenges in weed
control due to the limitations of chemical herbicides, which pose health and environmental risks,
as well as mechanical methods that are constrained by field conditions and timing. This research
aimed to design and develop a tractor-mounted weed control machine utilizing flame and hot
water, and to evaluate its performance in sugarcane fields. Two factors were tested: three levels
of forward speed and three nozzle heights (10, 20, and 30 cm). Results indicated that the flame-
based system, with a nozzle height of 10 cm and a forward speed of 8.89 km/h, achieved the
highest weed control efficiency at 100% within 7 days after treatment. The maximum temperature
at the sugarcane base reached 48.75°C, while soil moisture decreased by 0.14%. The field capacity
was 0.40 rai/h, and the field efficiency was 66.77%. LPG consumption was 10.29 ke¢/rai, with a
break-even point of 12.19 rai/year and a payback point of 67.19 rai. Meanwhile, the hot water
system, with a nozzle height of 10 cm and a speed of 8.41 km/h, achieved a maximum weed
control efficiency of 93.40% within 7 days. The maximum temperature at the sugarcane base was
33.5°C, while soil moisture increased by 0.35%. The field capacity was 0.40 rai/h, and the field
efficiency was 71.27%. LPG consumption was 15.14 kg/rai, with a break-even point of 30.48 rai/year
and a payback point of 167.95 rai. These findings suggest that the flame-based weed control
machine provides greater efficiency and economic feasibility, making it more suitable for weed

management in sugarcane fields.
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Table 1 Efficiency of weed control with a tractor-mounted flame weeder

Testing factors

Weed control efficiency”

Flamethrower  Travel speed (km/h) iy
height (cm) (Tractor gear) L AT 3 PAT > PAT " PAT
8.89 (Low 1) 86.53 a 98.33 a 100 a 100 a
10 13.05 (Low 2) 81.60 ab 89.51 ab 94.32 abc 94.32 ab
16.16 (Low 3) 74.72 bcd 80.96 b 86.42 cd 87.53 bc
8.89 (Low 1) 83.01 a 84.68 b 98.33 ab 92.78 ab
20 13.05 (Low 2) 80.34 abc 84.04 b 82.42 de 80.34 ¢
16.16 (Low 3) 68.89 de 84.44 b 90.37 bcd 80.74 ¢
8.89 (Low 1) 60.92 f 80.60 b 7477 e 57.22 de
30 13.05 (Low 2) 66.73 ef 90.20 ab 84.79 d 67.27d
16.16 (Low 3) 74.00 cd 87.00 b 63.57 f 50.57 e
CV (%) 11.27 6.35 13.49 21.76

Y The values followed by the same lowercase letter in the same column were not significantly different (p<0.05) according to
the Duncan’s new multiple range test analysis
¥ DAT=Days after testing
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Table 2 Efficiency of weed control with a tractor-mounted hot water weeder

Testing factors

Weed control efficiency”

Hot water nozzle Travel speed (km/h) iy

height (cm) (Tractor gear) L AT > PAT > PAT " PAT
8.41 (Low 1) 60.51 a 82.25 a 90.37 a 93.40 a

10 9.77 (Low 2) 56.44 a 80.40 a 90.10 a 90.51 a
15.63 (Low 3) 5551 a 74.89 a 86.25 a 88.81 a

8.41 (Low 1) 38.80 b 48.49 b 5387 Db 58.21 b

20 9.77 (Low 2) 33.05b 39.09 c 48.42 bc 5741 b
15.63 (Low 3) 18.75 ¢ 30.21 cd 41.67 cd 56.94 b

8.41 (Low 1) 14.32 ¢ 24.13d 36.61 de 42.22 c

30 9.77 (Low 2) 13.70 c 23.89d 2859 e 38.88 c
15.63 (Low 3) 1293 ¢ 23.70d 28.58 e 37.04 c

CV (%) 58.92 53.11 46.38 36.27

Y The values followed by the same lowercase letter in the same colurnn were not significantly different (p<0.05) according to

the Duncan’ s new multiple range test analysis
¥ DAT=Days after testing
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Figure 6 Hot water temperature of hot water
weeder

nsnaaouluiiuiiads nafuteyanis
W AN SoUTDAT B9 TR T YR YR AN S
pevingsaunsnves JunnAgamiivn q 1 Juil
wui1 gumgiigeaaiiuiluisdesaniaiesindn
Susealisevinesounsnnesade 48.75%.
(Figure 7) qmmﬁqaqmﬁLLr;ﬂUﬁa@j”asmﬂm?aa
ST et aur evesaunsnInes 33.50°.
(Figure 8) & sluidsnanadoy uazanauiseves

Inman-Bamber and Smith (2005) lﬁﬁﬂ‘tmﬁl gINU

M3ETITnsnens 99 43 atufl 3 Aueneu - SUNAN 2568



gaundgaiudesuwaruiinlngsaud lasu
niiganiu 40, Wunanuulzdmalides

)
a o A

Qaun
andeilu wazrnaudunldiesweazvinld

YRR

LIAAINULASIAINANULIAILA S

Flame temperature around sugarcane
60
50
40 '\
30
20
10

ternperature ("C)

104
207
310
413
516
619
722
928
1031
1134
1237
1340
1443
1546
1649
1752
1855
1958

T3]
o
-]

Time (sec)

Figure 7 Heat radiation temperature of flame

weeder

Hot water temperature around sugarcane
34
33
32
31
30
29
28

temperature (°C)

Figure 8 Heat radiation temperature of hot

water weeder

A3 BINITA TN UYAIYANNT DUABNYTA
wnsnimes loanuseunglunismdnisiy wa
N15LAUFIDE1AUNDULASNAINITNAFDULN DN

& A = a ' =

ANuufienvgadaluniluiu wudi ip3es
o0 w w A v 1 2 6l n&l
fandviunealndavinesaumsnnes i ANty
TuRuNaUNISNAEDU 17.31% LAZNaINISNAFDU
17.18% Tanadngwaniins 0.14% d71uLA3 0l
A M BNYA LU DUF DVINYTOLNTNLMDIT AU
TuRuNaUNISNAEDU 18.14% LAZNAINISNAFDU
18.49% 90NN LT UVDIANUT UN18TURAY
0.35% (Figure 9)

Soil moisture
18.49

19 1814
18 17.31 17.18

17
16
15

Before After Before After

moisture (%)

Flame Hot water

Figure 9 Soil moisture percentage before

and after testing

4. UsERNSMWLATENTTOUSNSYINNULTBels
UsednSmnnsvinaudals uavaussauy
A3 9uBals AlFunannismaaeuassluitui
wnzUgndes wn3eaidniviivsneailuisevine
SaUNINLADS NUSTANSA1mAITIauLTals
66.77+0.27% auss0uzn15vaudelyeg
0.40+0.00 l5/9y. 8n51n15MLAduwaand 10.29
nn./13 waziedosdnTufiuaunousaviie
saunsnmes 9 UsEa ns AnsYnaug als
71.27+1.23% @3550U2N1591191139ls 0.40+0.01

13/331. dns1nsianiawaaina 15.14 nn./ls

5. MIRTERdayamaAsegaans

- ¥ ¥ 1

NIULTOUNTNABTAUMAWAT AU ULsaL

v A

A3 a9UsENOURIY 1A3 0 aTaRusaiUadly
AOTIUSAUNSILADS 51ALASS 16,985 U9 Wle
ﬁmmtﬁamwmﬁmqmﬂ%’mu 5 U yarn 3,057.3
v/ dleAnnenidsainsnsinentd sdurin
AIUSUIAITUAIUTENALNY 0.25% (SUIANTHA
Usznelng, 2568) yar 25.05 v/ sausumnu
AaTt 3,08235 UTA) Amsfudomas 16030 uw/ls
AN ALeaNna 290.18 v/ls ALY 93.75
vm/ls wazAntngasnwn 2,95 v/ls sandusiuu

s 547.22 vw/ls yndeeusmMseiels 800 um

Thai Agricultural Research Journal Vol. 43 No. 3 September - December 2025 249



sgdinlasials 252.78 v aadunu 12.19 15A
(Figure 10) wazynmuyu 67.19 13

w3 eardnfufisdasunfouravinesa
uWMsALADS S1ALASRS 18,840 UM \leAnAden
swm‘ﬁmqmﬂs’ﬁmu 51 yaein 3,391.2 U/
Anneniboandnamenideiiudinmusuinisg
wisUsewalnediyadi 27.79 vn/d saudumnu
AsTl 341899 UM/AS Amsfudomas 16385 um/ls
ALAauwaand 426.95 /Ly A1919459914
93.75 vn/l3 wagAU1gesnYl 3.27 un/ls
s usunulduuls 687.82 uw/ls winAtusns
mals 800 um azdmlssels 112,18 um yaAunu
30.48 13/U (Figure 11) uazqnAunu 167.95 13

Nan153seMun 1a3 sadnivfiudae
Wanlwievhosaunsninesiuszansandiganii
\Fosrindntvfiadietinfeusoriosounsnines
TuauUsednininn1smanduny dunuves
1303 Snsn1sA uuFesufanoaiid gaduyu
uazgafuNy dauad earndntafiadaguifou
soviesaunsnineslulvun auto gaumgiith¥ey
P¥aldnnuwesmeslududa (thermocouple)

=

fimsvduiiu-asvesgaumaiinlinmIavilinisde
WuhTouneenundui@aniuliadaue Jdedl
nswmuRaALlus N sAIUANE NI LA
- o o & a =
wielvinisiauvedlnueiliafesuiniu

Break even Point Tractor mounted Flame weeder

850 \/ Break-even Point 12,19 rai/year
|

20 30 an 5 0 70 80 90 100

area (raifyes)

Figure 10 Break-even point tractor-mounted

flame weeder

250

/ Break-even Point 30.48 ralfyear

area (ralfyear)

Figure 11 Break-even point tractor-mounted

hot water weeder

dyUnan1Inaasg

a

ANSNAAUUTLANS ANAITANTATVNY
AIYLAT DINITATUINUA FYAINUS DUA BN 85D
& = o v v A v v
LNSNLABS laawsaerantuivaetUarlndaving
P o | =
JOWNINADS N ANGIveIn Ul szey 10
a dil/ a @ ﬁ' t:ll
WURLATIINNUAY LazANUSUNITIARUNSTD
kNSNS Lowl Huszansanlunisnanivie
geanlung 13 5 uae 7 Tuvaensviegeu 86.53+2.07
98.33+2.89 100 wag 100% AUARU Laeiinng
winuToulUdafiUsesu 48.75°. Nsgayde
AnuvunMeluRy 0.14% Uszansmwnisyinanadals
66.77+0.27% WALANTIOULAITVIIULT LS
0.40+0.00 13/%1. azildns1nsludimmwas 10.29
nn./l3 waztAsaanIntunuA8USoun 91850
¢ o Y & a
WnINWes NeNgeuauiwuln 10 gu.aniumy
I =~ ~ & ~
LAZAULSIUNITAABUNTALNTNLADS Lowl i
UsvdvSamlunsindaduiivgsaaluag 135 uag
7 TURAINISNAEDU 60.51+2.91 82.25+6.40
90.37+4.20 hay 93.40+2.96% ANUAIRU Lag
An1sunsIdanusauludansUusesiu 33.5%.
MSRLTUIBIPNNTUMETURAY 0.35% UsEansnn
ANSYIN9IUTALS 71.27+1.23% LaSANIIOULAIS
$1M91u841s 0.40+0.01 15/, wazdlonsinsly

Wi oLl wa e 15.14 nn./ls 31nKan1sIT8nULN

M3ETITnsnens 99 43 atufl 3 Aueneu - SUNAN 2568



v v A Y

AR TN YR 8allnaa i ngsaLNINWas

—

a a d‘

fusgansnmigenineIesamdndviivenieiiou

[y

ADYNETOWNTNLHDST LUAIUUTEANTNINA1TANN

A ¥ =)

Ty AuUTeNAIeY SnTINsAUUFoaLeaNa

e

1% =

AANNU LLasYIRAUTIY

ANUBUAN

VDVOUA N WIT BNV I NS LNUATAENS
TAsensszUUn S AA e M3 T4 ugs
oMIuT s s UNSINERSHAYeMT STALASINTS
FR(KU) 51.67 ¥8¥8URA N UAN VAL UNIATYY
IAINTTUNYAT AULIAINTIUAANT ALNILEY

LR INYIAYNYATANEAST NS WUANLLNIbE

LONE15919D4

nsfivmsinueg. 2563, mamdlunma eafuing Sunsie
wioft « 7 nafmeneesdu] Sullaveu. . 28-29.
Tu: $180uT9A 99LUNY 2563, dinauisng
PIOLES FLLS.

nsud was uManens. 2564. wiAlulag sk nd o, Nau
Tanun d@dnauwauinisateveamalulad
NIUAUATUNITINYAT NITNTIUNBATUAZANNTO
TN, Lmdﬁayja: https://esc.doae.go.th/wp-
content/uploads/2022/01/A2.pdf. @uAu: 16
Tguneu 2568.

¥a591 1nla wagstiudant wulnyadiinanl. 2566. na
yasludosaguiusenmsdnnisfuiuieussyndld
Tudoeduvisg. MIaTNURTULIAIT. 20(1): €0200104.

s sUszmelng. 2568, Smsmenid ausysriuves
s Semmend gRUNNE MUY AARETTUN
yossunATIcivg Ussdiud 30 Squsu 2568,
wnia ¢l 0y a: https://www.bot. or.th/th/statistics/
interest-rate.html. @uAw: 16 Tquieu 2568.

S NUANENIIUNTE BEUARL AN 1Y, 2567. 31891U
anun1salnmsUandeeusedndnswan 2566/2567.
nqumeluladasaunauaynsd oans nedg Miseans
MEUALTTL SN UAIZNITUNTSS DAY IPANS .

78 M.

Aekrathok, P., P. Songsri, N. Jongrungklang and
S. Gonkhamdee. 2021. Efficacy of post-emergence
herbicides against important weeds of sugarcane in
North-East Thailand. Agronomy. 11(3): 429.

ESCAP and RNAM (Economic and Social Commission
for Asia and the Pacific, Regional Network for
Agricultural Machinery). 1983. RNAM Test codes
and procedures for farm machinery (12): 297. 297 p.

Gravois K., H. Viator, G. Reagan, J. Beuzelin, J. Griffin,
B. Tubana and J. Hoy. 2014. Sugarcane Production
Handbook. Louisiana State University Agricultural
Center Pub. 2859. 84 p.

Inman-Bamber, N. and D. M. Smith. 2005. Water
relations in sugarcane and response to water
deficits. Field Crops Research. 92(2-3): 185-202.

Khalig, A., N. Ahmad, M. S. Afzal, M. Yasin, H. Abdulrauf
and S. Rahseed. 2018. Impact of weed control
methods on yield and quality of sugarcane
crop. Global Scientific Journal. 6(11): 464-472.

Kristoffersen, P., A. M. Rask and S. U. Larsen. 2008.
Non-chemical weed control on traffic islands:
A comparison of the efficacy of five weed control
techniques. Weed Research. 48(2): 124-130.

Martelloni, L., C. Frasconi, M. Sportelli, M. Fontanelli, M.
Raffaelli and A. Peruzzi. 2021. Hot foam and hot
water for weed control: A comparison. Journal of
Agricultural Engineering. 52(3): 1-10.

Merfield, C. N,, J. G. Hampton and S. D. Wratten. 2017.
Efficacy of heat for weed control varies with
heat source, tractor speed, weed species and
size. New Zealand Journal of Agricultural Research.
60(4): 437-448.

Randell, T. M,, L. C. Hand, J. C. Vance and A. S.
Culpepper. 2020. Interval between sequential
glufosinate applications influences weed control in
cotton. Weed Technology. 34(4): 528-533.

Upadhyay, A., K. P. Singh, K. B. Jhala, M. Kumar and
A Salem. 2024. Non-chemical weed management:
Harnessing flame weeding for effective weed

control. Heliyon. 10(12): e32776.

Thai Agricultural Research Journal Vol. 43 No. 3 September - December 2025 251



	Blank Page



