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ABSTRACT

This research studied the diversity of weed species, the chemical compositions of weeds and the
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theoretical ethanol yields. The weed samples were collected in Muang District, Tak Province, by the quadrat
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Revised: 2024-03-07 sampling method. Data on the chemical compositions of weeds were used to evaluate the correlation for
Accepted: 2024-05-13 the equation of the theoretical ethanol yield forecast by multiple regression analysis. The result showed

that Fabaceae was the family with the largest number of weeds in this area. The chemical composition
Keywords: analysis showed that Physalis angulata L. had the highest moisture and ash content. Phragmites karka
weed: (Retz.) Trin. ex Steud. had the highest cellulose content and theoretical ethanol yield, while Cyperus
cellulose; pilosus Vahl and Leucaena leucocephala (Lam.) de Wit had the highest hemicellulose and lignin content,
ethanol: respectively. The results of the study on the correlation between the chemical composition of weeds and

multiple regression: the theoretical ethanol yields showed that cellulose content was the best indicator for all the chemical

forecasting of the theoretical compositions of weeds. The equation for the theoretical ethanol yields had a coefficient of determination

ethanol yield (R?) value of 80.7%.
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Table 1 Interpretation of the correlation coefficient value

Coefficient of Determination

Meaning

0.00-0.50
0.51-0.70
0.71-0.84
0.85-1.00

Association is very small
Association is small
Association is high

Association is very high
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Figure 1 Sampling location in Muang District, Tak

Province
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Figure 2 Proportion of weed species in each family
presented as percentage to the total species collected

in Muang District, Tak Province
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Schott) 2196 Asclepiadaceae (Calotropis procera (Aiton)
W.T.Aiton) 1d Cyperaceae (Cyperus pilosus Vahl) 21
Lamiaceae (Mesosphaerum suaveolens (L.) Kuntze)
197 Moraceae (Broussonetia papyrifera (L.) L'Hér. ex
Vent.) 296 Nyctaginaceae (Boerhavia coccinea Mill.)
147 Poaceae (Phragmites karka (Retz.) Trin. ex Steud.)
1494 Plantaginaceae ( Scoparia dulcis L.) 33 @
Solanaceae (Physalis angulata L.) 1396 Typhaceae
(Typha angustifolia L.) WAI9¢ Verbenaceae (Lantana
camara L) lagFoRoinusmlngannnsguamamy
miﬂi:ﬁ]’mw“‘uifu%mmﬂ’mmﬁaﬂaué’]wadﬂﬁzmﬂ
ne saandaInuINwITuVad Premjet et al. (2013) la
MMIETIMITATIINIDNRINUTINB AT N INEALD
muaavsmMarilanauansvasdszsinalng wu
Ty 25 296 d0aglu 62 ana $1uwau 74 Tl 1dRT

AWUTTATNINNA 1@ur Poaceae Waz Asteraceae

a 6 |1a & =) e A
3.2 mananzvlIniasavaysznaunuadvad 17wy
UALSNIUNANALENIUORNINN ] ]

NNMNIFTIVAI0E1ITRTUS IS LN LI B3
swmsamn lagmsiamsiUSinmenudu woi i
ﬁﬂ’%mmmw%mgiwﬁa 4.51-24.18% SyRwi
ﬂ'%mmmm%ugaq@ fla P. angulata L. (24.18+0.32%)
3898941 fa C. esculenta (L.) Schott (16.88+0.71%)
W8y R. tuberosa L. (14.870.72%) Safiafiflanuin
#1ga fa T. angustifolia L. (4.51£0.57%) uazwu iy
4 190 ATUSIIANNTUEINTN 10% @a T. angustifolia
L., P. karka (Retz.) Trin. ex Steud., S. javanica Mig. LLa<
C. pilosus Vahl (4.51-5.99 %) lagifaindsdrniwain
li¥desfnnuiuiasniiniowindy 10% S9U5unm
mm"‘ij?umaa’%‘amadwmﬁmﬁaqmmwmau%mwﬁa
FanIWaauviawnniLin 8-10% (Shojaeiarani et al.,
2019)

NNIIATIERYTUILE WUITTTW T
USunandnagszning 4.33-22.22% SR IUSun o
§980 Aa P. angulata L. (22.22+0.57%) 7898411 A8 R.
tuberosa L. (19.79£0.65% ) W&z A. spinosus L.
(17.1520.74%) Wwas B. papyrifera (L.) L'Hér. ex Vent.
(17.15:0.32%) Fuiwfifiuindnga fie C. impressa Nees
ex Walp. (4.33£0.29%) uazwuiane 5 wfia A9U5u1m
iidIndnsaianty 7% dae C impressa Nees ex
Walp., W. indica L., S. hamata, (L.) Taub. T. purpurea
(L.) Pers. L8z M. pigra L. (4.33-7.38%) Jasinskas et al.
(2022) WU TN Sida sp. AUSuwLeN 6.07% LTu

o A

SuRwAmunzainuigandsdiinwsauns Tag
ﬁaﬁmumaammgme‘%m{uL%ﬂtwﬁa%amwmnvlaj”
dasfuiiasnimiawinny 1.5% uazdniulaidugn
@9 bailfin 7%

ANMFeNzAUTI MR A wuddaRed
USunmdniiuagszning 4.52-16.94% SoRoAUSun o
anfiugaga Aa L leucocephala (Lam.) de Wit
(16.9410.44%) 7838341 fia S. dulcis L. (12.894£0.28%)
IWae P. karka (Retz.) Trin. ex Steud. (12.75+0.47%)
JrRsniianiiudnga fie R. tuberosa L. (4.52:0.59%)
’quﬁuﬂi:m'ﬂﬁrﬂulﬁﬁagiaaﬁﬁﬂﬁuﬁmﬁﬂﬁ'ﬁaﬁul,ér”u
lowwaglaauaziafimaglamdhdaoni FoAnAuNUMU
@iamiaiar_lamﬂmﬂﬁaLﬂuaqﬂaﬁﬂ@iamswﬁmamuaa
(Polprasert, 2014) lag Kongkeitkajorn et al. (2020) in
MINENLONIWARNIN Pennisetum purpureum Schumach.
ldUSunmanuas 44.7 nIudeadas lag P. purpureum

A a a a ' o A
Schumach. JUTHIaNUBAaUNITUILININ 19.4% 09
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INMINATITRUSU BN AU I TANTN IR WUNE
YT mantud NI P. purpureum Schumach.
mnmﬁmﬁ:ﬁﬂ’%mmLaﬁLmaQIaa WU

A

ﬂiuﬂ%uﬂmtaﬁLmagIaaagjs:wj'm 4.83-27.05%

=

nfivSumadioaglaggige fa C. pilosus Vahl

o

W
TN
(27.0520.25%) 383983311 fa C. impressa Nees ex Walp.
(22.33£0.33%) WAz A. aspera L. (22.11£0.42%) 1TNG
fifiafiaglaadnga fia A poiretii Spreng. (4.83:0.17%)
Laﬁuﬁagiamﬂuaaﬁﬂs:ﬂauﬁmaua@uLmagiaa
Wisuedawmetlasnuneneanin vinlwfavinenis
vihnusasewloilunisdesaaioisaglas (Sun et
al., 2021) Raud and Kikas (2020) ¥1n1In&aLaniues
IMNITNTNEN  Trifolium pratense L. Wae Phleum
pratense L. lapizAsnanduSinmafioaglasnauns
UTUENIW 18.4% UAzHRINMIUIUEAIW WUIIEIU1ID
HRALANIUEA L6 3.3-4.0 NTNLENIUAAINN 100 NTNT7
478 %amnms"?mﬂ:ﬁﬂ’%mmmﬁwmgiaamnf"nﬁm
HanuanusoRe 4 5ha leun C. pilosus Vahl, C.
impressa Nees ex Walp., A. aspera L. WLae P. karka
(Retz.) Trin. ex Steud. ﬁﬁﬂ’%mmmﬁmaﬁiampn'jw
TN P. purpureum Schumach.
nnmylanzilTuansaglag Wiz
fiuSuasaglageyizning 13.41-44.69% SwRid
ﬂ%mmmagiaagaq@ fa P. karka (Retz.) Trin. ex
Steud. (44.69+0.32%) 783834N fa T angustifolia L.
(42.06£0.15%) U8z W. indica L. (41.49£0.13%) NG
fifiimaglaasinga fia A. poiretii Spreng. (13.41£0.29%)
waglasiuasddznaundnsasiagivdszinninlu
\aglaw mmingnﬂaUammﬂuﬁwmangiﬂa wold
nansesdulunsuaaduianiues (Premiet, 2019)
Campos et al. (2019) HNTHAALENIBERINNITNT P.
purpureum Schumach. 1dUSunmanmuas 45.5 n3ude
803 lapduNs P. purpureum Schumach. §UTu1
waglagiaundiuan nuaznaansdiuanin 38%
w8y 76.30% audey SodwirRandananinlunis
WAatanuaanfiUTimueTaglargadainllg
msﬂa@ﬂ@iaungiﬂavlﬁgo FeanmITieziusunm
Lmag“[aamni“«nﬂ'w&wmwufmﬁm 5 g%a laun P.
karka (Retz.) Trin. ex Steud., T. angustifolia L., W.
indica L., S. acuta Burm.f. Lae L. Leucocephala (Lam.)
de Wit ﬁﬁﬂ’%mmmagiaaqaﬂdwﬁﬁm P. purpureum

Schumach.

Stylosanthes hamate{1..) Taub, 0589

Leucaena lexcovephata (Lam.) de Wit A
Lantana camara | 34650

Waltheria indica | 38221

Sidas acuta Burm.f. 29485

Cyperus pitosus Vbl 39984

Achyranthes aspera L 40188

Crotalaria impressa Nees ¢x Walp. 2261
Tvpha angustifolia L. 43246

Phragmites karka (Retz ) Trin, ex Stoud. 8041

Figure 3 Average theoretical ethanol yield (L/Ton) of
the top 10 from classification of weed species in

Muang District, Tak Province

INAINT 3 UFAIFAFINUSUIUHANE®
LONUBANNNO B (RAIdadn) mﬂ‘ﬁ'q@ 10 AUALLIN
INNIIIAIUBNTRAAITAT VSImsLnatdadsann
WHIAN INNIRWI BTV HANEALENIUEAANY
NOHVOIITNT WUINTUTVI N EaLaNInERAY
naEfogining 131.99-480.41 Amssiaau lag oz
JUTH HAREALENIUDAAINN O B LTBIRIALIINNIN
figm 10 Suduusn léun P. karka (Retz.) Trin. ex Steud.
(480.41£0.05 Ra36ia@W) T. angustifolia L. (432.46£5.44
561‘561'9(5'%) C. impressa Nees ex Walp. (422.61+1.37
fasdAaawn) A aspera L. (401.85+0.68 Ra 3680 W)
C. pilosus Vahl (399.84+3.40 5@15@1@67%) S. acuta
Burm.f. (394.85+0.18) W. indica L. (352.21+2.15 303
faaw) L camara L. (346.50+2.52 836 aah)
L. leucocephala (Lam.) de Wit (333.09+0.46 R36iad)
Waz S. hamata (L.) Taub. (305.89+2.70 §a3dadu)
z%m%’ui’mﬁmﬁﬁﬂ?mmwawamamuaaquwﬁﬁwqﬂ
fla A. poiretii Spreng. (131.99+0.84 5@15@1’89‘?‘%) Kikas et
al. (2016) wuiwﬂ%mmwaNﬁmamuaaifua%iﬁ'u
Usmnuamaglasmnuiumvasaaglaagidinali
USumnandataniuaagy L1899 1NUS U UHARE®
e uaadanlansuuasnlatinwidusasiulasass
ﬁ'uﬂ%mmwnagiaa BIUSUTUHAREALENIRERIN
C. sativa L., M. sacchariflorus (Maxim.) Benth. & Hook.f.
ex Franch., H. annuus L. Wag H. tuberosus L. LYinnu
83.40 76.67 38.13 ULaz37.76 NIuGaAlaniy au&1aU
lasfiUSinmusaglaarioumaiuaniwrinny 53.86%
42.00% 34.06% Wa225.99% A1NR1GU Amirta et al.
(2016) WU Macaranga gigantea (Rchb.f. & Zoll.)
MillArg. aansalfiduiagdvlunismniaieniuea’ld
TaolsdUsuminana 44.22% uazldSunmmania
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YSHIMHANRALEN IR AN BHWUTTNT 14 THa
&un P. karka (Retz.) Trin. ex Steud., T. angustifolia L.,
C. impressa Nees ex Walp., A. aspera L., C. pilosus
Vahl, S. acuta Burm.f., W. indica L., L. camara L.,
L. Leucocephala (Lam.) de Wit, S. hamata (L.) Taub.,
S. dulcis L., U. lobata L., T. purpurea (L.) Pers. 8¢
C. odorata (L.) R.M.King & H.Rob. §USuntunanda
LAMMUBRINNABHFINI1ITNT M. gigantea (Rchb f. &
Zoll.) Mull.Arg.
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YSuunanfataniuesarungenuaiunys

Theoritical ethanol yield {Litony

padsznaunanmaadl leud X1 e USunmenuin
(Moisture Content) X2 fa YSurmiean (Ash Content)
X3 fla YSunudndin (Lignin Content) X4 Aa USunm
LﬁﬁL‘ﬁﬂQIaa (Hemicellulose Content) Lz X5 @@
ﬂ%u’lmlﬁﬁagiaa (Cellulose Content) URAIAILUNBATN
NN aaﬁagalugﬂLn.mﬂ'smé‘uw”uﬁv?m&u VDI
ToymirArLTMELNaLEEY JIniaan wudaie 18
19d a”@ag"lu 33 ana 9% 35 1ha WuI13ERiINg
dSummaniataninaaaiungejnuainys
pdndsznaunannIsaidanuauNusnwa 9l
wodATYNIIFHA (O = 0.01) LEAISINTNG 4
daaniumaulssEnSanaunut iann
ANUFNNBTIERIIAuLTaRUTznaunANMILAL 84
SuRe $3 5 auds HUUSINMRAREALENIHEAANY
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Figure 4 Scatter plot of the relationship between the moisture content, ash content, lignin content, hemicellulose

content, cellulose content and theoretical ethanol yield
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Table 2 Correlation coefficient between the chemical compositions of weeds and theoretical ethanol yields

Theoretical ethanol yield (L/Ton)

Theoretical ethanol yield (L/Ton)

X, : Moisture

Pearson Correlation -0.548*
Content (%)

Sig. (2-tailed) 0.001
X, : Ash

Pearson Correlation -0.531**
Content (%)

Sig. (2-tailed) 0.001
Xs: Lignin

Pearson Correlation 0.304
Content (%)

Sig. (2-tailed) 0.075

Xyt
Pearson
Hemicellulose 0.768**
Correlation
Content (%)
Sig. (2-tailed) 0
Xs: Cellulose  Pearson
0.899**
Content (%) Correlation
Sig. (2-tailed) 0

** Correlation is significant at the 0.01(P20.01)

Table 3 Correlation coefficient among the chemical compositions of weeds and theoretical ethanol yields for the study

X;: X,: X;: X,: Xs: Y:
Moisture Ash Lignin Hemi- Cellulose Theoretical
Content Content Content cellulose Content ethanol yield
(%) (%) (%) Content (%) (L/Ton)
(%)
X,: Moisture Content (%) 1.000 620" -.352" -.454" -470" -.548"
X,: Ash Content (%) 1.000 -.453** -.210™ -.613** -531**
Xj: Lignin Content (%) 1.000 .076" .382* .304"
X,: Hemicellulose 1.000 .409* .768**
Content (%)
Xs: Cellulose Content (%) 1.000 .899**
Y: Theoretical ethanol yield 1.000

(L/Ton)

**.Correlation is significant at the 0.01 (P20.01); *.Correlation is significant at the 0.05 (P20.05); ns is non-significant

(P>0.05)

MNA97 2 iileRasIne P-value fiszeu
Wodem 0.01 wudn Usuamaudu Usunmd
ﬂ%uwmmﬁmagiaa Lm:ﬂ%mmuﬁaQIaa in27u
ANMUFNNUSN WO E1IARENIRDANUUTUUHARR®
LONIUBRANNNT B (p < 0.01) LIuud Ysunmaniiui
liflanusuwusnudSunuwaniatanmuaamnann s

NAT199 3 LlaRaNIINEn P-Value fiszau
wudAA 0.05 wudtdulsasdlsznaunanmaail
vavizRanndiianudunuiiuadliieddynig
80@ (p < 0.05) L3uUe X! UTurmtnnu X, Usunm
Laﬁmagﬂaa Xo: USwnmdniuny X, dsunmwad
Leﬁagﬂaa WAz Xg: UTNNANAUNY Y: UTumuanda

anuaaatungu Alidenudunusinegned
Kugaumosia (§mindn X, : USumanaduwldle
iandienesiilesanldinadessdsznounannie
wdluirRofiesinlundaduianiues) aanuanis
Aenzinnanaswnamaau33 Stepwise WUl
LLﬂsﬁQﬂﬂ°ﬂL§aﬂLﬂ71§jauﬂﬂs laun X, JSunm
Laﬁmﬁagiaa Wy Xg: ﬂ’%mmmagiaa uwazifloRanyan
@hé’uﬂsze‘?ﬂ“{emﬁ'uw“’uﬁ’i:mwﬂ%mml,maghmm:@h
wUsasssznauwsnmaaivasiaiodu o WUIMNAN
wsdanusunusnuedrefivpdaynesiia Inaidss
fwosuiudrdudszinsanauiuisznitg v;

YSuumnanfatanIunaaa uneuacainlInan
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pfUsznounianiivesionadu 9 ssnalenaiiia
Tywianduwuisznitedands 2 aaudsduly
(Multicollinearity Problem) n1aldszauninuLdasiu
95% a1nn1Ihanlsaddlsznaunannisiafivag
JrRTaINa? WlTswnnlusuniswensailTun o
HARAALANIRAAAIANOR] NRaRAaIna1d i
nuwiseisadenld x.: Usinouaaglasidudangidas:
RgsdadeaildluaumnenssiUSumnaniaeni
woamunge] iesnnldedulssanfandunusty

SN UHARRALDNBORANNO BNINNEN (0.899)

o 6 a [
3.3.2 MIRTWENATTNEINTENITATISHNIT
nanayIEnINg X5: U m;szmg[amm: Y: USuou
NANROLENIUDRNINNG 1]

MIAATIZRNNTNANBLN I8 TNITAALRBNG
wislaalditazauaaudiunisienilaslusunsy
SPSS

1) NANNINARBUFNYAFIU (Assumption)
Lﬁaaﬁwaamﬁmsw:ﬁmmﬂnaml,uuwvmm

lunsAnuianuguAnssznitsdSunm
iraglasuazUSunmnaniaeuaanann e dasri
MINAROUANNANITFNVDIFINTWEN IO LTINS
St alinamatianeifanuindate suise
ilevinnmaseuanuminssuvasaauysildluns
F1809ANVFUNUTITZRIN9GMUTANN d28n1TRT (1)
mMIaTasauauAalndneaiiduasdaya (Outlier)
2) daudsmunazianuemandawdudiudsiing
LANUAILUUUNG (Test of Normality) (3) einudsdsan
vosarruaa1atafontdudirasfifilansiudn
(Homoscedasticity) (4) fanunaainfeaazadn
8832Nu (Autocorrelation) Waz (5) AalUIdRIZUANZ A

6

dosldfaiuauwusnu (Multicollinearity) lawa

' @
A o A

MSANBILRAIAIANTIN 4 A9%k

Table 4 Results of testing the suitability of the forecast equations

Meaning of the

forecast equation

Results of data analysis

Outlier it was found that data analysis of Cook's Distance value used was between 0-0.206 which

was less than 1. It can be concluded that it was no abnormalities in the data used in the

analysis.

Test of Normality

normally distributed variables.

Homoscedasticity
diagram.

Autocorrelation

From the Boxplot and Scatter Plot, it was found that the error and dependent variables was

It was found that the error was distributed in a constant manner from the Histogram

The Durbin-Watson value was 1.362 which was less than 1.5 indicating that autocorrelation

has occurred. The independent variable used in the test had own internal relationship.

Multicollinearity

multicollinearity.

The equation had only one independent variable therefore it was no problem of
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Table 5 Result of multiple regression analysis

Model R R?

Adjusted R?

Std. Error of the Estimate

1 0.899° 0.807

0.802 38.0122

Table 6 The independent variable that is related to theoretical ethanol yield

Unstandardized

Standardized

Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) 30.599 21.699 1.410 0.168
Cellulose 9.211 0.783 0.899 11.764 0.000
ﬂ’liﬂw@Lﬁﬂﬂ@]w’sLLﬂiﬁﬁi:L?ﬁfﬁﬁNﬂ’liWﬂ’miﬂi Y =30.599 + 9.211 (X) (12)
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