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Abstract: In order to select botanical herbicides to Bidens alba, aqueous extracts from the leaves of 12 species,
which were reported with allelopathy or potential activity of weed inhibition, were used to spray Bidens alba
seedlings. The results showed that all of the leaf aqueous extracts from 12 species had significant inhibition effects
on the growth of Bidens dlba seedlings (P <0.05) with synthetical effects (SE)=<-0.2. The inhibition strength was
in order as: Eupatorium catarium > Ageratum conyzoides > Alocasia macrorrhiza > Solanum torvum > Lantana

camara > M ikania micrantha > Broussonetia papy ifera > Wedelia trilobata > Ipomoea triloba > Pueraria lobata >
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Paederia scandens > Ipomoea cairica. The 0.04 g DW mL™ aqueous extracts from the leaves of Eupatorium
catarium could cause death of Bidens alba seedlings. The aqueous extracts from the stems of Eupatorium catarium
and A geratum conyzoides also had significant inhibition effects on the growth of Bidens alba seedlings (P <0.05),
but which inhibition effects were lower than those from leaves. The analysis of regression showed that Bidens alba
seedling growth negatively correlated with the concentration of aqueous extracts from the leaves of Eupatorium
catarium (R* >0.85). The biomass of Bidens alba significantly decreased with increasing of the concentration of

aqueous extracts. It suggested that Eupatorium catarium and Ageratum conyzoides could be used as natural

botanical herbicide for Bidens alba due to their low concentration effect and wide availability .
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Table 1 Plant materials

Hi¥ Species #} Family 441 Remark

1. 3% H% Mikania micrantha 357%} Compositae A2 Invasive species
2. BiEMBIHAS Wedelia trilobata 3575} Compositae Af2Fh Invasive species
3. MEEL# A geratum conyzoides 257} Compositae AfRF Invasive species
4. A Eupatorium catarium 3575} Compositae Af2Fh Invasive species
5. FiN& T Ipomoea cairica JiEER} Convolvulaceae Af2Fh Invasive species
6. L8} Lantana camara TRl Verbenaceae AfRFh Invasive species
7. Z34-% Ipomoea triloba JiE4ER} Convolvulaceae AZFh Invasive species
8. /KAl Solanum torvum #ii#} Solanaceae A2 Invasive species
9. XL Paederia scandens PRl Rubiaceae 75 317 Indigenous species
10. #83E Alocasia macrorrhiza KHi AR Araceae Z HuRh Indigenous species
11. ¥ Broussonetia papyrifera Bl Moraceae Z HuAh Indigenous species
12. B Pueraria lobata WA AERL Papilionaceae Zs P Indigenous species
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2.1 HkERMBERESHE KRR
AR AT TELT T 0.05 g DW mL™ 1) 11 FirfitfAk
FEPH KRB B , 45 SRR U E R VR

#2 0.05g DW mL ' HABRN AR EYHERHOTM

R AR B AE I R4 3 d 5 AR BIEESET S,
FEAR 10 FifIL O R My 2K B W 58 3 4 AT B S
RS T HSOT R AL B T (P <005),H
XY B WV (P >0.05), & H 44 M R
oA SENEC T ) $iii)i 4 AT USRI S
BRI, (LR | 50 g 5 87 LA XS O
X EAERET FARKBAT BEAEHER 2),

Table 2 Effects of 0.05 g DW mL™ agueous extracts from 11 species leaves on B. alba seedlings growth

ity LR Blomess © BKALK o) 7 (e
Species BRI MRS s LY The longest root length Height
Total Underground Aboveground

%} i Control 0.71 £0.10a 021 +0.04a 0.50 +0.07a 15.73 £2.38ab 13.61 £224ab
HJN&:JE Ipomoea cairica 051 £0.09b 0.16 +0.04b 035 £0.06b 13.19 £1.42def 13.08 +3.23ab
B Pueraria lobata 048 £008bc  0.15+£0.04bc 033 £0.05bc 14.33 £1.89bcde 1224 +2.60b
X425 14 Paederia scandens 044 £007cd 0.14 £0.03bcd 030 £0.05¢d 1639 +193a 1391 +2.88ab
i H % Mikania micrantha 041 £006de 0.13 £0.02cd 029 £0.04de 1329 +1.68def 1292 +2.71ab
=3 Ipomoea triloba 041 £006de 0.13 £0.02cd 028 £0.04de 13.11 £1.87ef 1451 +349a
FiZMBULZ Wedelia trilobata 041 £006de 0.13 £0.02cd 029 £0.04de 14.74 £2.39bed 12.76 £2.59ab
IKFhi Solanum torvum 040 £008de 0.12+£0.03de 028 £0.05de 12.61 +1.75F 1221 +1.68b
B Broussonetia papy ifera 039 £0.07de  0.12 £0.03d 026 £0.05de 15.13 £224abc 1348 £222ab
L8} Lantana camara 039 +£005de 0.14 £0.02bcd 025 £0.04e 1345 £1.49def 1244 £2.79ab
Wi2E A locasia macrorrhiza 037 +0.05¢ 0.09 £0.02e 028 £0.04de 13.63 £2 44cdef 13.37 +3.04ab

1B R.¥ Eupatorium catarium - -

n=12; - FET; FIFIEARE A7 8308 2 5 8.3 (LSD K%, P <0.05);3 4 [l
n=12; —: Die; Data followed different letters within column indicate significant difference at 0. 05 level by LSD-test. The same as Table 4.
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B RIPEET B 2K /K R WA AR BT B4 1 1
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Table 3 Alleopathy index (R/) and synthetical effects (SE) of 11 species
- H: Y& RT Biomass R MK RI i R
Species =¥ M4 A RI of the longest RI of Height SE
Total Underground ~ Aboveground root length
HINE I Ipomoea cairica -028 -023 -030 -0.16 -0.04 -020
551 Pueraria lobata -032 -028 -034 -0.09 -0.10 -023
X4 Rk Paederia scandens -0238 -034 -040 +0.04 +0.02 -021
i H % Mikania micrantha -042 -0.39 -043 -0.15 -0.05 -029
=33 Ipomoea triloba -042 -039 -044 -0.17 +0.07 -027
BiSEIGILAY Wedelia trilobata -042 -039 -043 -0.06 -0.06 -027
IKFi Solawum torvum -044 -043 -044 -020 -0.10 -032
B Broussonetia papy ifera -046 -041 -047 -0.04 -0.01 -028
LT} Lantana camara -045 -033 -0.50 -0.14 -0.09 -0.30
&2 A locasia macrorrhiza -048 -0.55 -045 -0.13 -0.02 -033
3R Eupatorium catarium -1 -1 -1 -1 -1 -1
F4 BREMMIEHE HARBNBERITEDEH L KPR
Table 4 Effects of aqueous extracts from E. catarium and A. conyzoides on the growth of Bidens alba seedlings
KEHB #: 475 Biomass (g) el K (om) -
Aqueous extracts J=¥:i| R ERS B 34y The longest Height (can)
(eDW mL™) Total Underground Aboveground root length
0 054 £0.06a 0.15 £0.022 039 £0.052 20.10 £2.58a 13.68 +344a
LR TZL E. catarium stem
0.05 032 £0.07bc 0.10 £0.02cd 022 +0.05bcd 16.33 £3 41bcde 10.85 £1.97bc
0.04 033 £0.08bc 0.10 £0.02cd 022 +£0.06bc 17.70 £4 30bc 1143 £145bc
0.025 037 £0.06b 0.13 £0.02b 024 £0.05b 18.15 +1.76ab 1048 £229bcd
0.0125 032 £0.06bed 0.11 £0.02bc 021 +£0.04bcde 16.99 £3 .93bed 10.33 £2.35bed
BRI E. catarium leaf
0.04 = = = = =
0.025 0.17 £0.06f 005+£001g 0.12 £0.05f 10.93 +4.13f 8.72 £3.35d
0.0125 028 £0.06cde 0.09 £0.02de 0.19 £0.05de 14.65 +2 49ed 10.71 £227bc
L1825 4. conyzoides stem
0.05 032 +£0.06bed 0.09 £0.02de 023 £0.04bc 15.55 £3 24cde 11.51 £1.13bc
0.025 029 £0.05cde 0.08 £0.02ef 020 +£0.04cde 15.53 £194cde 11.39 £251bec
0.0125 030 £0.05¢cd 0.09 £0.01de 020 +£0.03cde 15.79 £2 30bcde 1126 £195bc
HEELEI 4. conyzoides leaf
0.05 024 +£0.03¢ 0.07 £0.01f 0.17 £0.03e 10.70 £228f 9.75 +1.89cd
0.025 027 £0.04ed 0.09 £0.01de 0.18 £0.04e 14.19 £2.07e 10.83 £2.06bc
0.0125 030 £0.06cd 0.10 £0.02cde 020 +£0.05cde 1549 £2 28cde 11.78 £226b
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91 0.04 g DW mL™ PR L ¥ /K 389 AT AR 1
A ESET, HE SE R-1, 0.025 g DW mL ™" i
SR K R AR B2 s T e Ak B, 3L SE
i h-0.57, HELIE] 0.05 g DW mL ™ [{) - /K B 14

WBIVE e us , SE i -0.48, 2£ /K B 3 (K3 1]
Ve RI/INT M K BRI, HL P13 25 K B 9 i3 s 4
KFBRER,
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Table 5 Alleopathy index (R) and synthetical effects (SE) of E. catarium and A. m conyzoides

KER H: Y& RT Biomass RI kMK RI ——
Adqueous extracts J=Ei| B B ¥ RI of the longest RI of Height SE
(gDW mL™) Total Underground ~ Aboveground root length
R FTZE E. catarium stem
0.05 -04 -032 -043 -0.19 -0.21 -031
0.04 -04 -031 -043 -0.12 -0.16 -028
0.025 -0.32 -0.15 -039 -0.1 -0.23 -024
0.0125 -041 -025 -047 -0.15 -0.24 -03
BSLREM: E. catarium leaf
0.04 =i -1 =i -1 -1 -1
0.025 -0.68 -0.67 -0.69 -046 -0.36 -0.57
0.0125 -048 -037 -052 -027 -0.22 -037
WELLRIZE 4. conyzoides stem
0.05 -041 -0.38 -042 -023 -0.16 -032
0.025 -047 -044 -048 -023 -0.17 -0.36
0.0125 -045 -037 -048 -021 -0.18 -0.34
HEETEI 4. conyzoides leaf
0.05 -0.55 -0.54 -0.56 -047 -0.29 -048
0.025 -049 -04 -053 -029 -0.21 -0.38
0.0125 -045 -0.34 -049 -023 -0.14 -033

2.3 AERHEE KBRS KRR RENEX

E3 3

LM R, AR R T A R K
e S il 1 7 | A AL 7R YN S VAR R o R
BRI K R B B E MR >0.85,P <
0.001), B4 AE K48 b Bl A M- 7K B2 W8 vk B2 PR 19 i i
KA , TOCMR S i K SR WU JEE 0f A YR AT B gl T 2
F AR SR A R AR A , YR SR A4 A5 R R
W MO A KI8T A KR
YR IE 2 R HISE R B , R BIHE 085 AR (5 6)o

3 e

T IBAE TS AE Y 5 1A Bl R B A Wy 22 T
R, AR 0 S R 7 o B SR 5 v T ™
PR X B FIEGAt Ay R B 1 (4 T i e T

AT oA A R EACE DL K B RS, R A
ZRGEPAEY 1Y) ] SRS U #  S R 0y 25 O 30 B
W —Rir AU o i AE A T 5 2 A XS B
M PR TR A2 W S K e ) 2 50, 33 S D o
B RATB X PRI BR R B 1Rl . ABESE BT 2
PRI 12 PP S B AN AL 5 EAE B AR
PR IR, Forh 8 FiCR SRR ARR S 4 Rk A
HWAEY o ARFIHAT 6 Fiv gl 1 T xR ARy A
LRI T8 A A A M A R, AR
HEBRE A XU B2 AR K
JEAE RIS , $4 2 v BB/ ML A B X B
AR o ARSI RN, Tl HAT s AL A
MM AR YR RS 5 Z PR AL A s, B A7)
X ALY B 4l PR 43 A B0V, (SE) 2 f1 4
(<-02), RUIX F B B2y W R 4 1 A
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Table 6 Correlation between growth indexes () of Bidens alba seedlings and leaf aqueous extract concentrations (x)
_ ]2y
K8 .
) R? F P Regression t
Growth index .
equations
WELLHT A. conyzoides T4 %5 Height 0146 5797  0.022 =12325 -52.667x -2408
ny y
B KK The longest root length 0475 30752 0.000 ¥ =17238 -129.476x -5545
Hi - Aboveground biomass 0072 2628 0114 ¥ =0203 -0.633x -1.621
1T #4045 Underground biomass 0356 18774 0000 y =0.108 —0.785x -4333
MR Total biomass 0.189 7907  0.008 y =0312 -1418x -2.812
BRFLE catarium T4 %5 Height 0850 189226  0.000 =15.465 —299.126x -13.756
y
B KA The longest root length 0.898 299681  0.000 ¥ =20.609 —402.961x -17311
Hi - Aboveground biomass 0875 237468 0000 y =0254 -5.032x -1541
1T #43E #5E Underground biomass 0901 310476 0.000 y =0.120 -2.433x -1762
MR Total biomass 0903 317645 0.000 y =0374 —7.465x -17.823

FLv B L 1 I 00 A e R, K R ROV B 3R
004 g DW mL ™" i B[ 230 1B AT A8 T YR Dy
0025 g DW mL™ i £33 b B35 (SE) Bl 35 3 -0.57
IO W R T B Rl 11005 g DW mL™ i
LIAI KB 1AL T BT FE I 2556 Ab RSN (SE) K
-048 , { ISR UK TR,

ARG KR EE , 25K B0 4B A
AR AV T AR5, {H 5 00 HUHE LG, 25 K B S
SRXT AR T BT A B I R o BT A S B
I FH RS A ER A ISR R e T 4 A AR 1 L
WAFHF R B R BRI, e R
R FORMIRFE RN — TRk [ 1 /34
W« PO AE T R A K A8 R S R T K B
R AER? > 0.85, P <0.001), 4 Y S48 b
Byl 7K B WV B PR 3 I h AR SIC R v v DA
TEIE 4 R K BB TR 1 R 1A B AR BIAR IR 4 IR

B 5 LT AT R R Y, SRR Y 2
A 37 JRAFAEARIRAE P A BRI Ak A A
W, AR R R BB, R
LT B Ry A AR ) R 437 A6 R 1 VG g A B4
T RS 0 B i 1K, % 34 AR H PEA dh, 5R
H R BB BAR B & K MR R T 8™ R I A
UL DR, X BRI A R B 6 1 AR SR AT
BREEFIF R OB, AU, H A E R, 2

— Tl LA BRI R AR TR W5 o AL IR BT &
ek 7/ VB R S N R i RAR DR ]
IR 25 JELAT 3% 3 P PR A R K A6 L B AR A
L, AT TE— LW

S % 30k
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