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Abstract

Crude aqueous-ethanol leaf extracts of local plant species can be used as
natural herbicides. To test this hypothesis, crude aqueous—ethanol leaf extracts of 19
local species were tested for major secondary metabolites (total phenolic and
flavonoid contents) and their herbicidal activity, at concentrations of 2.5 and 5 g %
based on germination bioassays against radish (Raphanus sativas L.) and barnyardgrass
(Echinochloa crus-galli (L.) Beauv.) and distilled water was used as control. Mitrephora
wangii, E. scaber and Magnolia cathcarii observed the highest crude yield of
metabolites while Cinnamomum porrectum and Zingiber zerumbet had the minimum
metabolites. Goniothalamus calvicarpa and Agapetes lobbii extract had highest total
phenolic contents (143.7 and 145.86 me GAF ™' crude extract, respectively). Moreover
Ficus microcarpa extrct had the highest phenolic contents (7,639.70 g quercetin
equivalent ¢! crude extract), followed by Orophea polycarpa while Z. zerumbet extrct
had the least total flavonoid contents (607.97 Ug quercetin equivalent g~! crude
extract). Aqueous-ethandl extracts derived from leaves of Elephantopus scaber and A.
lobbii observed over 50% inhibition on the root growth of barnyarderass and extracts
derived from Pachyptera hymenaea, Magnolia citrates, Anomianthus dulcis and F,
microcarpa observed over 50% inhibition in root length of radish. In conclusion,
extracts of P. hymenaeaq, F. microcarpa, A. dulcis, E. scaber and A. lobbii observed
strong inhibitort effects on germination and early seedling growth of radish and
barnyardgrass due to higher phenolic and flavonoid contents. Results of this study
might be considered for further studies to develop natural herbicides based on plant
extracts.
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indica Hausinghensanamsmiunuisiivlussosndseninaninsregneusen Tnefinauin
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hypochondriacus L) lsouagagniiufiu neudgninniasiy veuilng) uazuasen dwuise
muAuisiivlatne silvinandnvesinniaanas Lwﬁﬁmawﬁmmawauﬁﬂmj WAZULATDY
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futosiu 19 viia wandlussedt 1 ldgniivain aungnumanitrusunatiu
WILIIS 0. 1WRTEAS 0.fweilan Yradeoungadney 2559 iushegsfinviosdulneld
dilu Adduiduigumgiives nihuhlveuitenmai 40 esreaiFea sunivhetaivey
Wi undhuvesiivietsuiazaiindoiriecunlvith sourhunsunsevun 2 Saduns

nMsimsesarsatnaniiy Faetsisudazeiin 100 ndy afadousanaged 70%
USuas 1,000 daddns LfJun'm 72 Falus nsesansataruivIUITaENTEATENT DS
¢ mmmmaaaa 70% B’e]ﬂﬂ']EJLﬂ’iEN'i“L‘MEJﬂEUEQ’]ﬂ’]ﬂ yzlaasananeu (crude extract)
Suitniminansataveny

AMINAFUATANANYIU RANEIsSENReVLiarsdafisaeLoanageda? 0% Lo
Aty 2.5 /L ppm wag 5 ¢/L ppm mwussu vnsuldarsadaiiusums 5 Sasans
adlununaaesvaidurigudnans 9 wuins sesdaenseavadas oy 2 uly WUash
Uaaa’lwuoaﬂaaaasvmalwnsaammmmﬂ nntldhndudiunng 5 fadans doduiiu
arwiildiudnits nasdafivnaaevie fnnaks way na U 1un NuuEaRInaaau
i 20 wianevunnass Ynraseu M naasluvesufiing

'mLLmunﬁmaamw Completely Randomized Design (CRD) fins53785N15nans
Ao a’ﬁﬁﬂmwm’]m‘umu 2.5 g/L ppm uae 5¢/L ppm Imaumﬂamﬂuﬂﬁmﬁmmu nng
nAae 4 $1 Yufindnnuwdnitsenile 7 Fundalgn Tnerfmuabiudnfsond radlcle W
panuIMNaBNYuaneg1eoy 2 fadiuns TaauendiuLazs IR unEniTe
AaseinanIsnaaedlagdinsgianuulsunusanussuifivuanedslneds LSD fseau
AMaderiu 95 Wodldus
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3.1 mylnseiusinafiuedmimun (Total phenolic content)

n153AsIERUSuIaHueAnyanuafa838 Folin-Ciocalteu 8198991033984
Chumyam et al (2013) a@sanavervunazioUsuin 1 n¥y azareluteniueaySuing
1,000 fladidins 91ntugaansazatsfina1auiuns 2 fadans atlumasanaaes (i
a13aza8 Folin-Ciocalteu reagent Y51ms 10 fiadns asly wasiiy arsavarsleiiouans
vasiunmduty 7.5% adludndunu 8 fadans mwaamwmamm‘tﬂuammwmL{Ju
nan 2 Falue vhansay aedandnluindnisganiunasineinies spectrophotometer #t
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AENIARY 765 Uluuns Auiauinuvesiivedniaunidua fadnfunsaunadn/ans
anavienu 1 n3u (mg gallic acid /g of crude extract)

3.2 mylaswivsinamailuesdiom (Total flavonoid content)

AnseivinaasHarluessitounde3s aluminum chloride colorimetric
assay 6749499173504 Petal et al. (2010) azanwansatavenuuiassiindisasazasion
uearaLindY wagymsaravans quercetin Wilaandudusening 10-100 Ue/mL ifie
WIAN standard curve KENETA¥AYEITANIMEIULAYENTaYaNe quercetin Wieiu 1y
Usuns 4 fiaddns antidsldansazans 5% vo NaNO; U315 0.3 fladans #sld 5 unil
niudsld msazany 10% AICL USines 0.3 fiaddns wasfislddn 6 il uavdudiu
@savatw 1 M NaOH Usunas 2 faddns U§uvsinesléld 10 fadansmetindy 1
aazanedina1aluIndnsganduuasineieies spectrophotometer firmuemadu 510
uilums AnoFinamesianlesdfommdud fa8n% quercetin /ansafianety 1

n3U (mg quercetin equivalent /g of crude extract)
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Foslylve | aszna (Family) | Fodvenenand

TR oM Annonaceae Anomianthus dulcis (Dunal) J.Sinclair
agduan Annonaceae Goniothalamus calvicarpa

GRE] Annonaceae Mitrephora keithii Ridl

M UnDE Annonaceae Mitrephora wangii Hu

INNY Annonaceae Orophea polycarpa A.DC.

Im“l,;jiﬁu Asteraceae Elephantopus scaber L.

NIELHBLN Bignoniaceae Pachyptera hymenaea (DC.) A. Gentry

eyn Clusiaceae Garcinia dulcis (Roxb.) Kurz

avidin Eeicaceae Agapetes lobbii C.B. Clarke

BULTY Lauraceae Cinnamomum loureiroi Nees

IN Lauraceae Cinnamomum porrectum Kosterm.,

ﬁﬁ’l%ﬁwﬂg Magnoliaceae | Magnolia cathcarii (Hook.f. & Thornson) Noot
DRRVLRE Magnoliaceae | Magnolia citrate (Noot. & Chaoermglin)
wuMMTIN | Magnoliaceae | Michelia floribunda Fin. et Gagnep

uuUn Magnoliaceae | Manglietia garrettii Cralb

UM Magnoliaceae | Magnolia henryi

Ins3u Moraceae Ficus microcarpa L.f. var. crassifolia sheeh Liao
nseiio Zingiberaceae | Zingiber zerumbet (L.) Smith.)

NIV Zingiberaceae | Hedychium coronarium J.Koenig
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fiuny 24.88% unsmath 20.11% Tuvaueil avdin sulwe uamg Insdu ummed f3uaey
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NviDadiu P
(% 1uiinusvesiu)

ULwge 8.25
avtiuaih 9.57
nang 8.33
dmunee 25,12
N9 9.51
Tailaisau 25.79
NSELABILNY 7.33
UEYN 9.44
aviin 14.83
2ULYY 13.31
N 291
NUTvnY 24.88
109 7.24
WU 16.57
U 20.11
UMY 11.59
Insdu 11.44
nsziio 2.95
LW IRSE 11.17
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SsINN3IONUBLER 20% Uay 25% MUSFU (151971 3)

wasteRLERUNEEnMAT Ynngdn fennandidy 2.5 ¢/L asandveuain
nssflemandudannuenduwesiundrinmaiildetreiifuddy  Taeflmen 22
RN vouingsiBmuauen 4.5 wuins Tuvaiedirudiudu 5 ¢/L wudh Aiftesans
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Lﬁmﬁamﬁwﬁ’mwﬂu (M157971 3)

NasieARILINSINUNARNNTATY Usangin Amnudutu 2.5 ¢/L ssafaveny
vnnssifnazigyn Sudimnuemsnlderisivedidy Flmwenanwidy 171
wae 1.87 wuiiuins mudieu Tuvaedinmududu 5 o/L wuth ansatauervan nsedieuen
ugyn 91099 waglnsdu fudimmemsinvesfundithmaldedraifodhdy Tneliany
g19IWIY 0.36, 0.55, 1.97 waz 2.32 wwufing audeu sghalsiniunudtaisadinein
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ANULTNTY 2.5 ¢/L

ATMLTNTY 5 ¢/L

PIAUBS g a1s
@Ein  gan ANEIAY  AINEND 30N AMUENAY  AIINYND
(%) nan (93 570 (931.) (%) nén (w3.) 570 (3.)
1%n§u
(MuAl)  90.00 4.50 5.20 90.00  4.50 5.20
UL
Fou 83.75 4.75 6.87 95.00 4.33 5.10
drdun
U1 68.75* 5.39 5.97 56.25% 3.96 3.58
nang 93.75 4.28 6.95 78,75  4.65 6.17
d1mau
AoY 7750 311 3.47 73.75  2.63 2.70
YU 97.50  4.89 6.02 83,75 ' 5.55 6.20
Tnldgdu  85.00 4.97 6.04 7625 518 4.90
RTINS
1N 38.75% 2.22* 1.7 25.00* 1.18* 0.36*
UpYn 67.50* 3.84 1.87* 57.50* 3.50 0.55*
avdin 77.50  5.50 6.28 65.00%  5.76 5.59
DULTY 53.75%  3.84 4.31 35.00% 4.06 4.23
924 50.00% 5.71 5.36 47.50%  3.89 2.98
vy 63.75% 402 3,70 45.00%  4.93 2.68
9 46.25% 3.78 2.56 20.00% 3.34 1.97*
Wi
UNNITIM 66.25%°  4.49 4.47 55.00% 4.67 3.39
uuyUa 8875 5.32 5.83 8250 5.61 4.90
w9125 5.24 4.78 68.75* 4.40 3.40
Insiu 85.00 4.60 3,51 81.25 2.24 2.32%
nsziie 91.25  5.56 6.09 81.25 4.33 3.66
UM 8250  5.04 4.89 7000  3.77 3.39
LSD ps
0.05 17.55 2.14 3.22 2232 2.29 2.57

= 5y 1 = 1
nangLe: ARAY (310 4 91) A1 LSD ps 0.05 udgnamsiuisuifiguaaie
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AT 5 /L

Yinves  ns N3
a@nsanm 38N mmm’sﬁu AN 49N m’mmnéfu AU
(%) A& (w.) 50 (93.) (%) N (al.) 50 (1)
ﬁﬂné"u
(MIUAN) 9500  4.65 4.82 95.00 4.65 4.82
UUUU
Fou 86.25  5.06 4.89 85.00 5.11 4.57
AV
i 93.75  5.09 3.82 85.00 5.16 3.37
nangy 97.50  5.03 3.59 82.50 5.3 2.92
d1M7U
Aoy 100.00 3.51 2.77 98.75  2.31 2.98
Iniu 98.75  3.98 3.82 95.00  4.37 3.81
Tnlijan 8875 4.88 1.22% 91.25 3.73 1.36*
nsuigy
1N 98.75 4.97 5.11 91.25 5,01 5.45
ULy 98.75  5.30 2.91 95.00  5.36 1.49*
deidin 100.00 5.01 1.81* 96.25 4.84 1.41*
DULTY 9125  5.29 4.04 91.25  5.00 4.25
AN 88.75 4.90 5.50 86.25 4.43 4.84
TRy 9875  5.07 5.71 95.00 5.08 5.69
TN 97.50  4.85 7.03* 93.75  5.20 5.51
W7
WANITIM 9625 5.32 4.25 95.00 525 3.72
uundn 100.00 4.06 4.37 100.00 4.05 4.77
Mg 9750  3.84 4.98 96.25 4.11 4.09
Insdu 9500  4.75 3.67 87.50 4.52 2.54
nszie 97.50  4.06 3.75 97.50  4.01 3.47
uved 8575 4.94 3.85 80.00 5.14 4.54
LSD p=<
0.05 1450 224 2.14 20.75 232 2.86

! = g 4 = =i ! <
WUEWe: ARAe (970 4 91) A1 LSD ps 0.05 wansmsidssuinsuniadey
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A519i 5 uansUnuamsiiuednimuauagraluesdtouavesnsataneny
vosfisusiavailn wausngd asazatavervannasdin TuSnaensivedniiavuagean fio
145.86 ladn3y nsaunadin sewnfe asaiavetvaInasiundl 143.7 Hadnsu Insdu
143.42 fadnsu IUfivey 136.61 fadindu ugyn 13591 Jadndu uwhuwnssn 114.74
fiafindu umg 109.13 fadinsu luvasil asataverwimulinumsiuednviountion
igaldiun ansefomenuainnssiivaien 3.48 fadn euwws 3.8 fadndu St 6.14 fadnsu
unkangou 7.21 fadnsy

vauzdl Usinauansstanlauessiviansn wui ansafanevanninsiu fiusneman
Tauessiviovmaunngn fe 7.64 fiafin3u quercetin/ansafameny 1 ndi sewnde Snvy 5.61
fatindu $'lfvey 4.74 Tadndu dumsataneuan nseile wuuSinaailauessiioum
Tlougn 0.61 fadn3u (M7 5)

= - - a o y o4 Y e
M157199 5 YSuhauansiuednnavuslazaisvatlausenvarunvedluivvintiu

o USinaflueinyiavin Vinamlanlouossivianun
TUAVDINT = i o o L o o
Fouiy (Uaansy nsn gallic/nsuvesansna  (adnsy quercetin/nIuansann

UYIV) HYIU)
LG 7.21 2.92
agvuni 143.7 3.16
nNaey 17.31 2,55
dmune 46.49 2.04
INu 6.14 5.61
JOIGGH 69.56 2.31
nsgLigwLn 3.48 159
ey 135,91 3.69
azidin 145.86 3.62
BULTY 3.8 1.65
N 97.79 1.42
QRIGTICTY 136.61 4.74
DRIVLRR 7713 2.88
WAL 114,74 3.97
U 70.37 2.37
N 109.13 2.90
Tnsdu 143,42 7.64
N58910 107.3 0.61
UV R 23.63 3.01
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HANTIVAADY WU msaﬁ’mwawﬁNaé’ué?ams%amtasmim’%tgtﬁu‘[mfuaaﬁunﬁwﬁ'zj
wogouwansiefuduegiusinvosmsain mududu way wilavesiivnaaey ughinun
wansmIMUMUsleansataveuinnniriinats - alagismavaaeugvssdailanidie
FnsveaeunuuTanani (bicassay activity) HnmaliaugsuLenoEsoaalaAll
AeauNNIme1d1aun (Laosinwattana et al,, 2012) arsadavenuiinnudidu 5 oL
wanswansdudamssenuasnsissaivlnvesfismagouinnninasataneuiinnddy
2.5 gL mdmam’l.ﬂuumsanmmnw‘ﬁunLLamwamsausqumaawmmL‘umuaq Tuwnied
aandudusilifiuanananisduds videansarnunwiinuansdaasuiinnududish
(Einhellig, 1986)

MurmyesUFinamsatnneuiaz FinoemsTiueint amnuazraluessimun
Fauandlu m19197 1 wa it 5 19 wandiiduingrilumsdudinsien auenidu way
mmmﬁmwmﬁwmaauﬁu’uﬁuadﬁ’w%mmﬁﬁﬁuaanv"ﬁwumaw alvesdenun nsiy
(F. microcarpa) wuﬂimmmsmaanmwmLLavwmhuaammwmmnmam WALUARINANTS
aummm'mjLmuimaqrmnmmmﬂwamvuuﬂu odslsfmunadinaiunudaiunsdives
asanavieIuINNsEIiBInn (P. hymenaea) wmuﬂsmmmiﬂuaammvaTwaammwm
‘Iuﬂimmuammuﬁmwawaawmmmamaq fufuansatnainingdu luvnsitansataneny
Mnnsgitssuansradudainnia wikanaadaasumghi1iun

Tnvhluansfivedniinuluflvuansoondy 2 sU Ao 1) suasUseneudasy wu
benzoic acid uag cinnamic acid uay 2) uguiuse 1u slycosidic phenylpropanoid ester
(Deba et al, 2007). a1sUsznevlufisivusnn LA p-hydroxybenzoic, vanillic, p-
coumaric, syringic Uay ferulic acids Jaansusznevianandnadivansuseneufiuesdn
nalnmsianeveswsnduiiuedin 1y nsdiwadensindevinesesluvetatusendu
venaniifuiatestumstesiusnesvesily waznsinneyyadaseluiy (Buer et al,
2010).

asUsznounguviaTliueed \Wuansnqundnvesansdadlamiineatufiu (Einhellig,
2004) arsnguvianlaueennnfivvanesiliadisenunansdailand wu ans issochaftoside
Flignuanudeseenuriumsaya1es 9N Desmodium uncinatum Sufamsiiaiuln
15N uinm (Hooper et al., 2010) Tuvaefianswanlovedimululunzshaiinadudanng
senuavMssyAuInuesivity Parthenium hysterophorus L. 9inmsagnannlusizaingas
iu (Javaid et al., 2010). arsngunarlauessiinalnifsafunssununsyhauveslulnsaey
w3sTsdsmaliAanisdufinisindoudosidnnsey (Moreland and Novitsky, 1987).

luuvaguui asafavenuannssiionan nsdu Taliduuasasiin LLﬁmNﬁﬂ’i‘J
EJ‘UENH']‘NEJHLtﬁgm'ﬁLﬁ)'ifyLWUIW‘UENW‘U?W\HE)U@Qﬂ']’lﬁ']'i’dﬂﬂﬂﬂ’mﬁﬂﬂW‘Eﬁi‘Hﬂ@‘u"] Faifinnns
UsmmmiwuaanLLavWaﬂquaammwmﬂwumn'luweummu teyananamsudoys
wumua’nmg'lumsmaaamwmmwmqﬂamﬂuaﬁmﬂmfﬁwwmnmiﬁssummmahﬂu@mﬂm
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Abstract

is_hypothesis, crude
and flavonoid
gainst radish

Crude aqueous—ethanol leaf extracts of local plant species can be used as natural herbi
aqueous—ethanol leaf extracts of 19 local species were tested for major secondaryietabolit®
contents) and their herbicidal activity, at concentrations of 2.5 and 5 g L', baSed on germination b:oas
(Raphanus sativas L.) and barnyardgrass (Lchinochioa crus-galli (L.) Beau\ Jiand distilled water wasfused as control.
Mitrephora wangii, E. scaber and Magnolia caihcarii observed the highest crud@iyield-of métaboli e Cinnamonum
porrectum and Zingiber zerumbet had the minimum membolltes (;omurlmlmnm calviearpa and . !c{ape es lobbii extract had
highest total phenolic contents (143.7 and 145.86 mg GAE g™ crudg extract, re8pectively). Moreaver Ficus microcarpa extret
had the highest phenolic contents (7,639.70 ug quercetin equwaluﬂ g/ crude extract), followed by Orophea polycarpa while
Z. zerumbet extrct had the least total flavonoid contents (607.97 g quercetii equiivalent g @rude extract). Aqueous-ethanol
extracts derived from leaves of Elephantopus scaber andfdijobbij dbsétved over 50% inhibition on the root growth of
barnyardgrass and extracts derived from Pachyptera hymendea, Magnolid citrates, Ahomiantims duleis and F. microcarpa
observed over 50% inhibition in root lengthafradish. In'conglision, extracts 0L, /iy mwmg/n F. microcarpa, A. dulcis, E. scaber
and A. lobbii observed strong inhibitort effects on genmmahmi and early seedling growth of radish and barnyardgrass due to
higher phenolic and flavonoid contems Results of thisstudy might be LO]]S](ICI ed for further studies to develop natural herbicides
based on plant extracts. © 2019 Fr 1u1ds Sc1ence Pubqui\lels '
< O
Keywords: Crude extract; Phenolic conlenté Blavoyid/content; Germinajion assay
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ef al., 2013) and isolation of active compound and synthesis
of derivative compounds (Heisey and Heisey, 2003). Natural
products based on allelochemicals may replace or reduce the
non-agricultural areas Wfls become an increasing concerd use of synthetic compounds because they are safe for

because hese herbicides 'ontamim%\agricu]tur'xl products, humans, pets and the environment. Plant tissues including
' ai (Po()np'uboa]pq)qt et al., 2013). root, stem, bark, leaves, flower, fruits and seeds, almost

'ploducnon b) f\smg eco-friendly contain organic compounds that exhibit allelopathic effects
on plant growth (Jilani er a/., 2008).

However, the important source of inhibitory activity is
found in leaves as repoited in Swregada multiflorum
(Laosinwattana ef al., 2010) and Ageratum conyzoides L.
(Xuan ef al., 2004). Phenolic compounds form a major

Introduction 2
The continuous use of synthetic herbicides in agriculturaland

b.species produce some
ies by stimulation or
¥elopment and this phenomenon

is called allelopathy Allelo athic plants can play a beneficial
role in weed control in several ways (Poonpaiboonpipat ef af.,
2011), namely, through crop rotation, intercropping system,
or as cover crop (Mamolos and Kalburtji, 2001; den
Hollander ef al., 2007; Vasilakoglou ef al., 2011; Shahzad ef
al., 2016a, b); mulching or incorporating plant material with
soil (Laosinwattana ef a/., 2012; Farooq et al., 2017); use of
plant based herbicides alone or in combination with synthetic
herbicides (Jabran et al., 2008; Khan e/ al., 2012); use of
crude or oil extraction (Kaur ef al., 2010; Poonpaiboonpipat

group of plant allelochemicals found in the ecosystem (Li
el al., 2010). Phenolic acids commonly found their
potential and putative allelochemical compound which
led to a natural herbicide formulation (Chon ef al., 2005).
Besides, these play many functions in different aspects of
plant physiology. They influence the transport of plant
hormones, especially auxin, which is one of their most
essential functions. Their other roles include defense,
allelopathy and modulation of the levels of reactive oxygen
species (Buer et al., 2010).

To cite this paper: Poonpaiboonpipat, T. and J. Jumpathong, 201x. Evaluating herbicidal potential of 1qucous—clh-mol extracts of local plant specics against

echinochloa crus-galli and raphanus sativus. Int. J. Agric. Biol. 00: 000-000
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Romklao Botanical Garden under the Royal
Initiative, Phitsanulok, Thailand is enriched with native
plant species and therefore was focused for this study.
Thus, this study was designed to analyze the major
secondary metabolite contents in the leaves of 19 plant
species found in this garden. Moreover, the aqueous-ethanol
extracts of these species were tested to evaluate their
herbicidal activity against radish and barnyardgrass, the two
widely found weeds in paddy fields of Thailand.

Materials and Method

Plant Material and Extraction

Nineteen species viz. Anomianthus dulcis (Dunal) J. Sinclair,
Goniothalamus  calvicarpa, Mitrephora  keithii  Ridl,
Mitrephora wangii Hu, Orophea polycarpa A.DC.,
Elephantopus scaber L., Pachyptera hymenaea (DC.) A.
Gentry, Garceinia dulcis (Roxb.) Kurz, Agapetes lobbii C.B.
Clarke, Cinnamomum loureiroi  Nees, Cinnamonium
porrectum  Kosterm, Magnolia  cathcarii (Hook.f. &
Thornson) Noot, Magnolia citrates (Noot. & Chaoermglin),
Michelia floribunda Fin. ct Gagnep, Manglietia garreitii
Cralb, Magnolia hemryi, Ficus microcarpa L.I. var.
crassifolia sheeh Liao, Zingiber zerumbet (L.) Smith.) and
Hedychium coronarium J. Koenig found in Romklag
Botanical Garden under the Royal Injiialive, Phitsanulok,

Thailand were used in this study. diresh™ leaves of these,

species were cleaned several tlmestby watel choppediinto 1
cm lengths, dried at 45°C and then wound with e]et,uomc
grinder into powder. Each dried material was extrgeted by
50% aqueous-ethanol in a ratio of 10:100% Wi, arfd Lept at
25°C for 24 h in dark condition. The extractionswere filtered
through filter paper (Whatman No.1 Inc.). The residiies were
re-extracted again in the same condition and filtrationThe
filtered extractions were mixed and evaporated using a rolary
evaporato: and then keplin a chamber set to 5°C in the dark
hd G partial Yactium at 45°C, the crude
hed, and ca‘lc\l‘llqted on the dried

A
b,

b,

Seed Germina nd Seedlilig Growth Bidassay

Herbicidal potential of
above cited plant spegies. was evaluated against radish
(Raphanus sativus 1..) an ardgrass (Echunochioa crus-
galli (L.) Beauv.), widely d weeds in Thailand paddy
fields. Seed of these weed species were collected and then
firstly examined using seed germination test before starting
the experiment. Each crude extract was diluted by 50%
aqueous-ethanol giving final concentrations of 2.5 g L' and
5 g L'\, Petri dishes (90 mm of diameter) were lined with the
germination paper, and then 5 mL of aliquot solution was
added to each of the petri dish. Twenty seeds per species was
sowed on the paper and sealed with parafilm. The treatment
with distilled water was used as control. The dishes were
placed at room temperature (25°C-30°C) for seven days. The
bioassays were done with four replicates. Number of seed

rude aquedys-ethanol extracts of

\

\
\

germination, shoot length and root length of the indicator
species were measured. The inhibition percentage was used
for calculating the inhibitory activity on plant growth as
followed (Hong ef al., 2003);

Inhibition  percentage
(treatment/control)] * 100.

extracts

[1

sample

Analysis of the Total Phenolic Content

The total phenolic content in each of the plant crude extract
was determined using the Folin—Ciocalteu method as
described by Chumyam er al2013). In this experiment, each
crude exfract at concen 1 of 1 e L1 was prepared in
ethanol. Then each of 2 n

phenolie uonlent of“each crudg extract (mg g was
cz,lcujdted using, %’1"1(3 acid ((JAL) as standard.

Amlvsm of: the Total Flav@hoid Content

' The lot'il ﬂavonmd ﬁ(ﬁtent from each crude extract was

meastirgdhby the aluiinum chloride colorimetric assay.

Aqueous-ethaiial @xtracts that had been adapted to be within
A the linearity range (i.e., 400 #g/mL.) and different dilutions of

' N the standard solution of quercetin (10-100 pg/mL) were

“added to a 10 mL volumetric flask containing 4 mL of water.
In above mixture, 0.3 mL of 5% NaNO; was added and
incubated for 5 min. After that, 0.3 mL of 10% AICl; was
transferred and allowed the reaction to continue for 6 mins.
Later, 2 mL of 1 A/ NaOH was added and the total volume
reached 10 mL with distilled water. Then, the solution was
mixed well and the absorbance was measured against a
freshly prepared reagent blank at 510 nm using a UV
spectrophotometer. Finally, the total flavonoid contents
obtained from each extract was expressed as the percentage
of quercetin equivalent per 1 g dry weight of the crude extract.

Statistical Analysis

Data were analyzed using analysis of variance (ANOVA)
technique to analyze the overall significance of data while
least significant difference (LSD) test at 5% was used to
compare the means (Steel ef al., 1997).

Results

Crude Extract Yield of Aqueous-ethanol Extracts of 19
Plant Species

Mitrephora wangii, Elephantopus scaber and Magnolia
cathcarii had the highest crude yield (over 20% w/w)
enclosed in the leaves. Cinmamomum porrectum and Zingiber
zerumbet had the least yield (2.91% w/w and 2.95% w/w,
respectively) (Table 1).
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Table 1: Crude yield, total phenolic and flavonoid contents in the plant species under investigation

Family Species

Crude vyield® (% dry Total phenolic contents (mg Total flavonoid contents (mg quercetin
weight of leaves)

GAE g crude extract) equivalent ¢! crude extract)

Annonaceae  Anomianthus dulcis (Dunal) J.Sinclair 825 721 2.92
Annonaceae  Goniothalamus calvicarpa 9.57 143.7 3.16
Annonaceae  Mitrephora keithii Ridl 8.33 17.31 2.55
Annonaceae  Mitrephora wangii Hu 2512 46.49 2.4
Annonaceae  Orophea polycarpa A.DC. 9.51 6.14 5.61
Asteraccae  Elephantopus scaber L. 25.79 69.56 231
Bignoniaceae Pachyptera hymenaea (DC.) A. Gentry 7.33 348 1.22
Clusiaceae  Garceinia dulcis (Roxb.) Kurz 9.44 13591 3.69
Ecicaceae  Agapetes lobbii C.B. Clarke 14.83 145.86 3.62
Lauraceae Cinnamonn loureiroi Nees 13.31 38

Lauraceae  Cinnamomum porrectum Kosterm. 291 97.79

Magnoliaceac Magnolia cathearii (Hook.f. & Thomson) Noot ~ 24.88 136.61

Magnoliaceae Magnolia citrates (Noot. & Chaoermglin) 7.24 77.13

Magnoliaceae Michelia floribunda Fin. et Gagnep 16.57 114.74

Magnoliaceae Manglietia garrettii Cralb 20.11 70.37

Magnoliaceae Magnolia henryi 11.59 109.13

Moraceae Ficus microcarpa L.f. var. crassifolia sheeh Liao 1144 143.42

Zingiberaceac Zingiber zerumbet (1) Smith.) 295 107.3
Zingiberaceae Hedychium coronarium J. Koenig 11.17 23.63

*Yield of extract per 10 g of plant matenal .

Y. B

. . ey % 4
Table 2: Effect of extracts of different plant species on germination, §I100t length and root length of barnyard grass

\ \ ¢ >
Species 25gL! . e b Sgl!
Germination (%) Shoot length (cm) Root 1&ngth (cm) Germination (%) AL Shoot length (cm) Root length (cm)

Control 95.00 4.65 4425 95,00 £1.65 482
A. dulcis 86.25 5.06, 4.89 85.00 5.11 457
G. calvicarpa 93.75 5.00 e 1.82 Gl 85.00 5.16 3.37
M. keithii 97.50 {;.03 4 N5 W 8250 543 2.92
M. wangii 100.00 ¥ 27 . 9375 231 298
O. polycarpa 98.75 3.98 } 342 Eh25.00 437 3.81
E. scaber 88.75 4.88 e L 2h25 373 1.36
P. hymenaea 98.75 497 N1l o125 5.01 545
G. dulcis 98.75 530 7 291 95.00 5.36 1.49
A. lobbii 100.00 5.01 O 181 96.25 4.84 1.41
C. loureiroi 91.25 529 o404 91.25 5.00 425
C. porrectum 88.75 490 Qb 86.25 443 4.84
M. cathcarii 98.75 5.07 591 95.00 5.08 5.69
M citrates QL85 7.03 93,75 5.20 5.51
M. floribunda 96. [ D08, 4.25 95.00 525 372
M ga“ 10 ! 406 » 437 100.00 4.05 477
M. henr] 97.5 \ 3.84% \ﬂ 498 96.25 4.11 4.09
F. microcahp 95.00 A 4.75 A 3.67 87.50 4.52 2.54
H. coronariunr  4.00 P 3.75 97.50 4.01 347
Z zerumbet 4.94 3.85 80.00 5.4 4.54
LSD p< 0.05 2.24 2.14 20.75 232 2.86

Seed Bioassay

All crude extracts at both 2.5 and 5 g L™ showed no effect on
germination of barnyard grass when compared with control.
All crude extracts at 2.5 g L' were not significantly affected
on shoot length of barnyard grass, howeverat 5 g L™, only
M. wangii significantly inhibited shoot length of barnyard
grass. E. scaber and A. lobbii at both concentrations
showed the inhibition of root length of barnyard grass. M.
citrates significantly promoted root length of barnyard
grass at 2.5 g L' (Table 2). Another result of radish was
showed in Table 3. G. calvicarpa, P. hymenaea, G. dulcis,
C. loureiroi, C. porrectum, M. cathcarii, M. citrates and

M. floribunda at 2.5 g L' and 5 g L' significantly inhibited
the germination of radish. P. /lymenaea significantly
inhibited the shoot length and root length of radish at both 2.5
gL"and 5 g L' (Table 3).

Analysis of Phenolic and Flavonoid Content

G. calvicarpa, A. lobbii and F. microcarpa had the
highest total phenolic content (143.7, 145.86 and 143.42
mg GAE g™ of crude extract, respectively), whereas P.
hymenaea and C. loureiroi had the least (3.48 and 3.8 mg
GAE g™ of crude extract, respectively). In terms of the
flavonoid content, . microcarpa had the highest content
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Table 3: Effect of extracts of different plant species on germination, shoot length and root length of radish

Species 25glL! 5glt!

Germination (%) Shoot length (cm) Root length (cm) Germination (%) Shoot length (cm) Root length (cm)
Control 90.00 4.50 5.20 90.00 4.50 5.20
A. dulcis 83.75 4.75 6.87 95.00 433 5.10
G. calvicarpa 68.75 5.39 597 56.25 396 3.58
M. keithii 93.75 428 6.95 78.75 4.65 6.17
M. wangii 77.50 311 347 73.75 2.63 2.70
O. polycarpa 97.50 4.89 6.02 83.75 5.55 6.20
E. scaber 85.00 497 6.04 76.25 5.18 4.90
P. hymenaea 38.75 222 1.71 25.00 1.18 0.36
G. dulcis 67.50 3.84 1.87 57.50 3.50 0.55
A. lobbii 77.50 5.50 6.28 65.00 5.76 5.59
C. loureiroi 53.75 384 431 35.00 423
C. porrectum 50.00 5.71 5.36 47.50 298
M. cathearii 63.75 4.02 3.70 45.00
M. citrates 46.25 3.78 2.56 20.00
M. floribunda 66.25 449 447 55.00
M. garrettii 88.75 532 5.83 82.50
M. henryi 91.25 524 4.78 68.75
F. microcarpa 85.00 4.60 351 81.25
H. coronarium 91.25 5.56 6.09 81.25
Z. zerumbet 82.50 5.04 4.89 70.00 35 3.
LSD p<0.05 17.55 2.14 322 el W, 2.29 2,57

/ N

(7,639.70 ug quercetin equivalent g™' of crude extract),
followed by O. polycarpa (5,614.19 ug)., M. cathearii
(4,743.00 ug) and M. floribunda (3,971.38 ug). Z. zerumbet
had the least total flavonoid content (607.97 g quercétin

equivalent g™' of crude extract) (Table 1): 5

( 4 \. S N

The results of different crude extracts on ‘geuninalgm;"' and
seedling growth of barnyard grass and radish were de_pénded
on the concentrations and plant bioassay < species.
Barnyardgrass was likely to be more tolerant than radish. For
bioassay allelopathic activity, radish and barnyard grassare
always used as bioassaygSpeci€s,by petri dish test method
because the previous reporis indicamd that radish is higtly
emicals, whéreds\ barnyard grass is
el ., 2012)\1110 euldc extracts at 5

¥ o

Discussion

col 1pounds sometimes show growlh
stimulation with a lower congentration (Einhellig, 1986).

The yield of crude extraets and amount of total phenolic
and flavonoid contents showed in Table | indicated that the
inhibitory effect of crude extracts probably depended on the
amount of total phenolic and flavonoid contents. F.
microcarpa exhibited the highest total phenolic and
flavonoid contents, inhibiting the germination and growth of
radish. However, the results were complicated in case of P.
hymenaea extract, which contained a small amount of trivial
total phenolic content and a moderate amount of total
flavonoid content. The extract had a stimulatory effect on the
shoot and root length of bamyardgrass and the highest
inhibitory effect on radish.

However, allelopathic

B

X
-

f (Phenohé geids foundin plant tissues appear in two
diffetent jorms i.e., as free compounds such as benzoic acid
> and\gihfiantic acid defivatives and in bound forms such as
glycosidie, phenylpmpa;lo:d ester (Deba et al., 2007). The
major compounds “of allelochemicals such as p-

5 hydroxybenzoic, vanillic, p-coumaric, syringic and ferulic

X amds are reported (Chon ef al., 2005). Apparently, phenolic
compounds in allelopathy and their modes of action appeared
in similar actions such as inhibiting phytopathogens and plant
growih causing on non-specific permeability changes on cell
membrane, interacting with several phytohormones and
enzymes during the biosynthesis pathway resulting
deviations from typical patterns in plant (Einhellig, 2004).

Flavonoids are also a major group of allelopathic
compounds that estimated as a secondary most of
allelochemicals in plants (Einhellig, 2004). Several
flavonoids from plants have been reported to have
allellopathic activity. For example, isoschaftoside, flavonoid
compound released by root exudation from the Desmodium
uncinatum showed a inhibition of the root growth and
development of Stiga spp. (Hooper et al, 2010). The
incorporation of mango leaves in soil had an inhibitory
allelopathic effect on the seed germination and seedling
growth of Parthenium hysterophorus L. and five flavonoids
were found in its allelochemical composition (Javaid er al.,
2010). The flavonoids act as electron transport inhibitors
through perturbation of the mitochondrial inner membrane
(Moreland and Novitsky, 1987).

Conclusion

In conclusion, P. hymenaea, F. microcarpa, A. dulcis, E.
scaber and A. lobbii represented the high inhibitory effect
against radish and barnyard grass due to higher
phenolic and flavonoid contents in their leaf extracts.
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Therefore, these species should be included in future
programs to develop natural plant based herbicides.
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