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Abstract

In this study, hairy beggarticks (Bidens pilosa L.), a common weed and a member of Asteraceae
family was investigated for its allelopathic activity against weedy rice (Oryza sativa f. spontanea Roshev.)
and creeping sensitive plant (Mimosa diplotricha C.Wright ex Sauvalle). The extractions were done with
2 solvents, 80% ethanol and dichloromethane, then 4 concentrations (5, 10, 25, and 50 mg mL™) of
each extract were prepared to test with seeds of weedy rice and creeping sensitive plant. The experiment
was designed by completely randomized design (CRD) with 4 replications and 25 seeds in each
replication. After 1 week, gserminated seeds were counted, shoot and root length of seedling were
measured. Seed vigor index, percentage of germination, and percentage of shoot length and root length
inhibition were calculated.

Our results reveal that 50 mg mL" of 80% ethanol extract was the most effective extract which
inhibits germination and seedling srowth of weedy rice with the percentage of shoot length and root
length inhibition of 66.39% and 85.96%, respectively. In contrast, dichloromethane extract (50 mg mL")

shows more strong allelopathic activity against creeping sensitive plant than ethanolic extract, with
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the percentage of shoot length and root length inhibition of 95.14% and 83.80%, respectively. It is
suggested that the allelochemicals from hairy beggarticks which are responsible for germination and
growth inhibitory effects were different groups of compound. This might lead to the development of
extraction method of allelochemicals from hairy beggarticks which could be utilized as natural herbicide
in weed control in the future.

Keywords: Allelopathy, Bidens pilosa, Mimosa diplotricha, Oryza sativa f. spontanea
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v A v a 1 . .
variviivlavateviin Wy nnawin (Cyperus difformis
L.), n5ediu (Leucaena leucocephala (Lam.) De Wit),
YWun (Monochoria vaginalis (Burm.f) C.Presl),
rndaruun (Commelina diffusa Burm f), inlaaun
(Sphenoclea zeylanica Gaertn.) wuinlangn
(Fimbristylis miliacea (L.) Vahl), #gnd12un
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(Echinochloa crus-galli (L.) P.Beauv), #ej1nan17
(Leptochloa chinensis (L.) Nees), ngjnUnaang
(Dactyloctenium aegyptium (L.) Willd.) wiivy
(Cyperus rotundus L.) (Hong et al., 2004; Hsueh et al.,
2020; Khanh et al., 2009; Poonpaiboonpipattana,
2015) Tnefisreauinansdfyiifinanisdadlanis
Anulutuunld 16un anslungy Polyacetylenes
Fawulsumnanuvesithunlé sl Phenylheptatriyne
(PHT) Hussdusznoundn dauasngu Terpenoids
Aduosiusznevvenisiumenszwe I Limonene,
d-terpineol, B-linalool, B-pinene, B-pinene,
Sabinene 1Jugiu uaﬂmnﬁﬁqﬁmjmaamiﬂssﬂau
Phenolics 7inululu ddu uagsnvestuunld wu
Salicylic acid, Vanillin p-Hydroxybenzoic acid,
Caffeic acid, p-Coumaric acid, Ferulic acid Wudu
(Khanh et al., 2009)

Figure 1 Bidens pilosa L. (A) infestation in abandoned area of Maejo University’s farm, (B) leaves, (C)

inflorescences, and (D) mature fruits
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Moisture content (%) = (FW - DW) / FW x 100
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SPSS statistics v. 28
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(Table 1) MvEBIEFURAZSINTIanas Earwn
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fudsamuemidiugeaniia 66.89 Wosidus wazaiw
Wudy 50 fadndusiefiadans feddudnmsiuds
ANNENITINGRERLH 41.27 Wosidusd (Figure 2) Hans
npaesiiuansliifiui ansafaenuea 80 wWoddus
Tntluunld asadudinisien warnsieiaves
fusaud vty sufsdmalisudanuudausana
Tuvazfiansatnlanaslsiimudulianunsaduds
MstenuarmMsWsvesnd uinld usannsadud

Maasguesadu vildaeiiauudusswesiundd
anasld Fesnrsfiansadnieniuea 80 Wesidud
wanINanIIgaalansret1iaiulaanitasain
Tamaelsiinuiiu uandliifiuinenuea 80 wWeddus
ondhuiviaranefimnzadlunsataansiieangns
nedadlandretiuity Seduduguinluasada
\ynusaenaiiansesngyisuanvatengy uaziinaln
nseengussudanisaigiulavesiivuansisiuly
FdmalvinssenuazmaasyuesugeuinTivivanads
duanseangifiavaweanuniulaaaslsiinudy
Em]L'fJuﬂejuﬁﬁﬂalﬂmiaaﬂqw§1®85U5Qﬂ1§Lﬁzgmaq
Sudundn Teaunsodusimaadyressiuligean
Fenududush (10 fadnSusiefadans) luvaeiduds
AueInldiies 41.27 wWesidud fiaudud
g9an (50 fiadnsusiefiadans) uenanil feaudutu
5 uaz 10 dadnsuseladans arvadalapaslsiinu
fravilsauemsndisiunnnguenueu (Table 1)
dlermuranduvesidudnisdudedeiidnduay
(Figure 2B)

Table 1 Growth parameters of weedy rice (O. sativa f. spontanea) treated with various concentration

of B. pilosa ethanolic and dichloromethane extracts

Growth parameters

Treatment Concentration
4 Germination Shoot length Root length  Seedling vigor
group (mg mL™)
(%) (cm) (cm) index
Control 81.33 + 18.04 240 + 0.56 4.10 £ 0.77  520.60 + 103.30
80% Ethanolic 5 74.67 +8.33 1.57 +0.19 3.59 +0.74 389.56 + 103.30
extract 10 74.67 +6.11 1.30 + 0.50% 3.02+0.34 319.73 £ 32.21*
25 74.67 +10.07 0.97 + 0.81* 313+ 0.46 305.09 + 47.28*
50 56.00 £ 22.27* 0.72 + 0.30% 0.53 + 0.49* 81.10 + 79.92%
Correlation -0.931 -0.842 -0.950 -0.949
coefficient (r)
Control 78.67 + 1514  1.89 +0.54 299 +0.71 396.18 + 179.90

(+tween80)
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Table 1 Growth parameters of weedy rice (O. sativa f. spontanea) treated with various concentration

of B. pilosa ethanolic and dichloromethane extracts (Cont.)

Growth parameters

Treatment Concentration
4 Germination Shoot length Root length  Seedling vigor
group (mg mL™")

(%) (cm) (cm) index
Dichloromethane 5 64.00 + 10.58 1.73 +0.43 3.42 + 0.55 336.36 + 119.70
extract 10 77.33 + 231 0.56 + 0.24" 303 +0.64 277.81 +56.93
25 66.67 + 15.14  1.04 = 0.90 239 +0.57 218.46 + 31.87"
50 69.33 + 10.07  1.01 £ 0.82 1.88 + 1.26  203.16 + 135.63"

Correlation -0.345 -0.478 -0.931 -0.872

coefficient (r)

Remarks:

Data were presented as a mean =+ S.D.; * significant different from control and * significant different

from control (+tween80) at p < 0.05 according to LSD test.

W EtOH g DCM

. TT I.
1l

5 10 25 50

95.00

75.00

55.00

35.00

15.00

Inhibition Percentage

-5.00

-25.00

Extract Concentration (mg/mL)

95.00 W EtOH gy DCM ?

75.00
2 ab
£ 55.00 [
[
o
v
o ab
> 35,00 ab b
9 a
]
:5 I
< a a

: M
-5.00 ’ ; -
|

-25.00
5 10 25 50

Extract Concentration (mg/mL)

Figure 2 Inhibition percentage of various concentration of B. pilosa ethanolic (EtOH) and dichloromethane

(DCM) extracts on (A) shoot growth and (B) root growth of weedy rice (O. sativa f. spontanea).

Data were presented as a mean + S.E.; means with different alphabet were significantly different

at p < 0.05 according to Tukey HSD test
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wansliiuaNuduRus Bsausyninsanududuve
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-0.842) (Table 2) lomwaUesiguinsduds
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ANUdNdY Ineansanaeniuea 80 Wosiiud aw
Wity 50 fladnsusiefiadans Swedgusiudsanuen
dduuazsINgaan winiu 88.29 lWesdud way 81.48
wWosiud mudiu dwuansadinlanaslsiinu A
Wty 50 faanSusefiadans fiedfusiudmuen
dviunarsIngean Wiy 95.14 Wesdud uaz 83.80
Wesiud muddu (Fisure 3) Nan1sMaaeIELERS
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FadewssudisuiunanissadlanSaetauivuda
%Lﬁudwmiaﬁﬂimﬂaabﬁmuﬁ?uhjﬁammmqm%fﬁuégq
NNTDALAYANTIASYVBIRUDUT I NN LAATI
lypsiudesiinsnevavssieansarinlanaslsiin
uaNA9NTTvRY Turaeifeaiuansanaeniuea
80 wesiud ausadudiniscenuarnisiaiaylis
dntiivuarlussudes duivgliinluasade
Wianswisflosrusznouvetanssadlandunnseiy
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Table 2 Growth parameters of creeping sensitive plant (M. diplotricha) treated with various concentration

of B. pilosa ethanolic and dichloromethane extracts

Growth parameters

Treatment  Concentration
Germination Shoot length  Root length  Seedling vigor

group (mg mL™)
(%) (cm) (cm) index
Control — 98.67 + 2.31 313 +0.18 241 +0.27 54594 + 22.43
80% Ethanolic 5 96.00 + 4.00  2.29 + 0.04* 203 +0.22 414.69 + 24.87*
extract 10 70.67 + 4.62*  1.92 + 0.22% 2.15+0.27  288.20 + 34.29*
25 77.33 + 10.07%  1.88 + 0.13* 1.88 + 0.23  288.47 + 12.85*
50 60.00 £ 0.00*  0.37 + 0.20*  0.46 + 0.31*  49.92 + 30.76*
Correlation -0.843 -0.947 -0.954 -0.938
coefficient (r)
Control — 100.00 + 0.00  2.99 + 0.20 227 +031 52693 + 47.67
(+tween80)
Dichloromethane 5 70.67 + 4.62°  0.82 + 0.56" 1.18 + 1.09"  137.77 + 104.86"
extract 10 7333+ 611"  0.68 + 0.4" 1.15 + 1.07*  139.31 + 117.98"
25 5733+ 6.11°7 026 +0.18°  0.80+0.62° 61.15 + 32.41°
50 60.00 + 0.00°  0.15+0.06"  0.37 + 0.05" 30.88 + 3.46"
Correlation -0.720 -0.678 -0.842 -0.679

coefficient (r)

Remarks: Data were presented as a mean + S.D.; * show significant difference from control and * show
significant difference from control (+tween80) at p < 0.05 according to LSD test.
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Figure 3 Inhibition percentage of various concentration of B. pilosa ethanolic (EtOH) and dichloromethane
(DCM) extracts on (A) shoot growth and (B) root growth of creeping sensitive plant (M.
diplotricha). Data were presented as a mean * S.E.; means with different alphabet were

significantly different at p < 0.05 according to Tukey HSD test



@ 9. WANNSSUNSINUAS 6(1):103-113
J. Agri. Prod. 2024

GRIAGRRE]

msfnwasiuandiidiuin ansafnanduunld
annsadudimsenuarmsaiaivlnvesiudeudng
Syt warluesuiaesld Tnvansadaeniuea 80

v 1 a a

Wasbus anududu 50 Taansudeliadans azduda
nssguasdadukarsindtilaafan Aadu
wWas@usnsdudarueiadunazsin Wi 66.39
Woasud way 85.96 Wasiuad auddu duansann
Iapaslsinu 50 fadnsusedaddns awdudinisiasy
vosdrukazsntueudesldfiign Anduesidud
MsfudiAUEMEIRULAEIIN WINAU 95.14 Wasidus
wa 83.80 Wasidud mudau uansliiiunansesngrs
o oy A va v O a
noadlansluduunldnaunsadudinisadgues
d1fvfisuazluesuifosiiasduansauazngu
] I3 [ & @ 3
agalsfimy ansadaeniuea 80 Wosidud
AU 50 Saansuseliadans Namnsadudniaasny
o w X val | v oa & ¢ &
YasaduarsInlues e lsnwuiu Andudesidus
MsdudanusIEIULaZIIN WU 88.29 Wasibus
way 81.48 LWosidus mudiu Ay ansnguiiazany
ponInl@nlueniIuea 80 Waswus eanunsaduda
NN90NLALNNSINI Y URIveIRInnaaUsaRsviinle
Turgilanaslsilinuazianinaniidaalanidne
lugsmudessnnnindyiviteg19nnu Han1snaed
TuaSatianunsavi lusseanlunsiauisnsannans
£ o a a . y A &
pongudnesaalantsantuunld eiduniaden
Tunslinaunuansiadiindnfvieluewan Jeazilug
mMsannsitansedmanduie annsuuileuvaansiail
Tunandnlasdandol wazanlanianJviuinnig

YSURIPUNMURRENSIIR Y

AnfnssuUsznA

VBVOUANAIUNIVIBITNUINY ATHEANTTH
mMsneRs wmnerdewild Tldsmneanuaangu
aonuil wargUnsallun1svinide uavvevoUAn HA.AS.
19U NBIOU @1V1IV10ISNVINY ABEHANNTTY
manwns Aldeyesgiiegiandatniviitluns
Anwasedl

LONA1991989

ANNT FITTUNA warTedn grssauailau. 2544.
Tualudszmalng. wiInerauinensaans,
NFANNL

Soun Bumsayunsal. 2550. N3ATINERULAYNITARR
wenansdAAINALULNG. JURINTIIVT VNS,
NIV

Beckie, H.J., and F.J. Tardif. 2012. Herbicide cross
resistance in weeds. Crop Protection 35(1):
15-28.

Campbell, G., J.D.H. Lambert, T. Amason and G.H.N.
Towers. 1982. Allelopathic properties of
O-terthienyl and phenylheptatriyne,
naturally occurring compounds from species
of asteraceae. Journal of Chemical Ecolog
8(6): 961-972.

Deba, F., T.D. Xuan, M. Yasuda and S. Tawata. 2007.
Herbicidal and fungicidal activities and
identification of potential phytotoxins from
Bidens pilosa L. var. radiata Scherff. Weed
Biology And Management 7(2): 77-83.

Einhellig, F.A. 1995. Mechanism of action of
allelochemicals in allelopathy. pp. 96-116.
In: Inderjit, KM.M. Dakshini, and F.A. Einhellig
(eds.) Allelopathy, Organisms, Processes and
Applications. ACS Publications. Washington
DC, USA.

Grombone-Guaratini, M.T., K.L. Silva-Brandao, V.N.
Solferini, J. Semir and J.R. Trigo. 2005.
Sesquiterpene and polyacetylene profile of
the Bidens pilosa complex (Asteraceae:
Heliantheae) from Southeast of Brazil.
Biochemical Systematics and Ecology 33(5):
479-486.

Hong, N.H., T.D. Xuan, T. Eiji and T.D. Khanh. 2004.
Paddy weed control by higher plants from
Southeast Asia. Crop Protection 23(3): 255-
261.



Hsueh, M.-T., C. Fan and W.L. Chang. 2020.
Allelopathic effects of Bidens pilosa L. var.
radiata Sch. Bip. on the tuber sprouting and
seedling growth of Cyperus rotundus L.
Plants 9(6): 742.

Jabran, K., G. Mahajan, V. Sardana and B.S.
Chauhan. 2015. Allelopathy for weed control
in agricultural systems. Crop Protection 72(1):
57-65.

Khanh, T., L. Cong, T. Xuan, Y. Uezato, F. Deba, T.
Toyama and S. Tawata. 2009. Allelopathic
plants: 20. Hairy beggarticks (Bidens pilosa
L.). Allelopathy Journal 24(1): 243-259.

Maller, J., and A. Heindl. 2006. Drying of medicinal
plants. Frontis 17(1): 237-252.

Oerke, E. 2005. Crop losses to pests. The Journal
of Agricultural Science 144(1): 31-43.

9. WAMNSSUNISINUAS 6(1):103-113
J. Agri. Prod. 2024

Poonpaiboonpipat, T., U. Pangnakorn, U.
Suvunnamek, M. Teerarak, P. Charoenying
and C. Laosinwattana. 2013. Phytotoxic
effects of essential oil from Cymbopogon
citratus and its physiological mechanisms on
barnyardgrass (Echinochloa crus-galli).
Industrial Crops and Products 41: 403-407.

Poonpaiboonpipattana, T. 2015. Allelopathic
effects of Bidens pilosa var. radiata and its
preliminary utilization to control weeds in
rice. International Journal of Agricultural
Technology 11(8): 1875-1886.

Westwood, J.H., R. Charudattan, S.O. Duke, S.A.
Fennimore, P. Marrone, D.C. Slaughter, C.
Swanton and R. Zollinger. 2018. Weed
management in 2050: perspectives on the
future of weed science. Weed Science 66(3):
275-285.



