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Allelopathy of Invasive Ambrosia trifida L.
Al Mingjun, SHANG Yuhan, ZHAO Wanyu, SONG Kai, LIU Tingyu, TANG Wenjing, MO Jingang '
(School of Life Sciences, Changchun Normal University, Changchun, Jilin 130032, China)

Abstract: [ Objective] Allelopathic effect of Ambrosia trifida on vegetables was studied by an in vitro experimentation.

[ Method] Genotoxicity and effects of the aqueous extracts of A. trifida stems and leaves on the seed germination and
seedling growth of cabbage (Brassica chinensis L.) and rape (Brassica napus L.) were determined. Seed germination and
seedling growth were conducted using the box filter paper method under the mass concentrations of 4. trifida extracts at 0.025,
0.050, 0.075, and 0.100 g~mL71, along with distilled water as control. Genotoxicity of the extracts was compared according to
the root tip micronucleus assay on broad beans. [Result] The germination of the cabbage and rape seeds were inhibited by
the presence of the extract which was mainly displayed by the alternation in allelopathy. The length of main cabbage and rape
seedling roots was promoted by the extract at low concentrations and inhibited at high concentrations. The strongest enhancing
effect was shown at 0.025 g'mLfl, while the greatest inhibition occurred at 0.100 g'mLfl. On the other hand, the plant height
and fresh weight of the cabbage and rape seedlings increased with the increasing extract concentration. The photosynthetic
pigment in the cabbage and rape seedling leaves increased with increasing extract as well. The micronucleus experiments on
broad beans showed a variety of chromosomal aberrations, such as micronuclei, chromosomal bridges, and chromosomal
lagging, on the bean root tip cells after treatment. [ Conclusion] The aqueous extract of A. trifida tissues exhibited

allelopathic effects on the growth and development of cabbage and rape seedlings with the cabbage responded more strongly
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than the rape. The micronucleus of broad bean root tips under the extract treatments showed a significant damaging effect on

the genetic materials.

Key words: Ambrosia trifida; allelopathy; seed germination; seedling growth; photosynthetic pigment; genotoxicity
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Table 1 Effect of aqueous extracts of A. trifida on germination of cabbage seeds

BRI E K H R REFTRE FCWAE (25
Mass concentration/ ( g~mL7] ) Germination rate/ % Germination potential/ % Germination index Seed vigor index
0 100.00+0.00 a 100.00%0.00 a 44.00=1.04 a 1.05+0.27 ¢
0.025 100.00£0.00 a 98.50+0.50 a 33.45+1.49b 225+025a
0.050 98.50+0.50 a 92.50+2.22a 23.94+0.63 ¢ 1.62+0.13 b
0.075 94.00=1.15a 59.00£7.05b 15.68+0.69 d 0.651+0.04 d
0.100 63.00£4.80 b 20.00£3.37 ¢ 8.40+0.23¢ 0.63£0.06 d

RPN TIIE AR (n=4) ; FRHEVIMAER R ZEFEARZE (P>005); EFHARTRRAEFRERHER (P<0.05), F2~4[H.

The data in the table are the mean % standard error (n=4); The same arrangement of letters indicates that the difference is not significant (P>0.05); the different

letters indicate a significant difference (P<<0.05).The same as Table 2- 4.

FLRoR, FEAT R R A = 2 K FOKR
PEWALFRR ISR T 1 R 2F 8 508 B 3N R
4 (P<0.05); 1 FH M & 2F FAUAE =2 KR
KR HE W TR VR BE R 0.100 gomL ' B, KT X I
4 (P<0.05); [P & 28 S5 7E K= 38 W it
We BE 35 3] 0.075 gmL B, A B OE AL T 4 B4
(P<<0.05). BEIG I8 %M 5, AR 0T 5t vk F b 3
THEMFIEDIEHI S BARHE F %R
(P<0.05), /K& H# W& Wk E R 0025
gml ' F, S REEORK, YK R
0.100 g'mL "' i, 3% S145 50/

EAR I R, = 2 KR K IR 5 R T o Wk
29 0.100 g-mL " WF, X 4 SRR B S 040 ) 7R T A
o SXTRRAAHLL, M RER . KRR K
248 BTG J7 48 B0 B BRI T 37.0%,  80.0%,

80.9% #140.0%, FFlERAKH2ZE R RE (P<0.05),
212 ZEeHBRFRZREHENT ARG R N
F2AHN, BEE — 2N B KR BT S vk B Y 3
o, EER R IR RAFREETREEET
(ST <R e L R AR =k €0 A == BN ON ]
s M SRR R 2 4 RO 7K IR 4R VR vk ) 4
ISR KRS, I B RN

7F 0.025~0.100 g-mL ' 3 Bl A, 4% Ak 020 f) 3 35
T 7 % 25 R 5 X B2 A L 2 R GK B i 5 2% S OK O
(P>0.05); i 32— (4 1% 7 i 500 76 o vk 2
k%] 0.075 gmL ' BF, SXFIRLAIM L H A B XS
(P<<0.05); MAh, BUARZFHMEZFREM S, &~
[Fi] A2k BHEZH (0 9o S - K 2 AR R 248 B AR T X R
A, Hrr, & B SRR T R SRR RS X R
ML EA BE2ZS (P<0.05), MMiilzEm 1% %
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Table 2 Effect of aqueous extracts of A. trifida on germination of rape seeds
LRI RAFH R RAFHERE WAL IE 14

Mass concentration/ (g~mL7] ) Germination rate/% Germination potential/% Germination index Seed vigor index

0 94.67+2.40 a 92.67t2.40a 4344+152a 0.87£0.07 ab

0.025 91.331+0.67 a 86.00+2.31 a 3476 £1.08 b 1.06£0.10 a

0.050 96.00+1.15a 92.00£2.31a 26.73£1.10 ¢ 0.84+0.08 ab

0.075 96.0010.00 a 87.33+4.06 a 2431£0.30¢ 0.71£0.07 b

0.100 90.00+4.00 a 60.67+7.42b 20.06+1.20d 0.40£0.09 ¢

22 ZRMBEEKRERNSEEKE M

AL T Y B 0.100 gemL ' 5 567 HR 4 L 3 9%
5 (P<0.05),

2 = S R KR B TR VR B 0.100 gmL !
B, AR A FH X b S - 1 & % 00 o 1 FH e
XA, WM FRIER, KFHR . KRR
BN TP B IR e K, IR T 4.9%, 34.5%,
53.8% 1 54.0%.

H1E 3 R, ANIR] B e Y = KRR R AR
0T SR A0 S 4l B A K A IR . Rl =3
I K R KI5 AR T VA R A I, SR 4 Y AR
KEZBSCTH N R S, 1A ] e e JE 1 =
S K R 7R R AR YRS A g AL A S o 0 SR A e
PERT.
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Table 3 Effects of aqueous extracts of A. trifida on growth of cabbage and rape seedlings

FI3% cabbage 3K rape
TR , ERIE e HIbk SR ERE e il
Mass concentration/ (g:mL ) Primary root Seedling Fresh weigh of Primary root Seedling Fresh weigh of
length/cm heigh/cm plant/g length/cm heigh/cm plant/g
0 3.50+0.18 b 0.91+0.03 ¢ 0.0240.001 ¢ 3.67+021a 1.11+0.024 b 0.02+0.001 b
0.025 497+0.25a 3.01+0.09a 0.0740.003 a 4.05+0.26 a 2.461+0.049 a 0.031+0.001 a
0.050 3.65+0.15b 3.00+0.11a 0.0740.002 a 2.67+0.11b 2.451+0.049 a 0.031+0.003 a
0.075 1.58+0.13 ¢ 2.18+0.07b 0.0410.002 b 1.49+0.10 ¢ 2.451+0.575a 0.031+0.002 a
0.100 — — — 0.68+0.04 d 1.82+0.065 b 0.02+0.001 b

IR RAR R R IR LR,

n_n

AL RN TEIE IEF AT &

—" means that the mass concentration of water extract is high and the seedling growth is small, so it can not be measured normally.

YK R AR T VR B 0.025 grmL ! I, F13R4)
B ARG Lk e R PR i R B B B KA, TR
A3 R 42%, 230.8% Fil 250.0%, ¥ 3w T 0 R ZH
(P<0.05); Y/KZHWFIRIIE N 0.075 gmL ' 1,
FISA T 1) AR A B e/ IME, B0 B2 R 1% 54.6%,
Haik s 222 RKF (P<0.05).

B SEL T, B A = 2N K KR R T
SR RN, H AR R A A A B K
JO7, AN [ J5 R I ) = I R KR B R R
R v R o i i 3470 B A2 R4

MoK HR T R E R 0,025 gomL ' B, TSRS
BB ERA IR B R KA, FHIEY 10.35%, {H 5%
HiEZEHAEE (P>0.05), Y EHKE KT 0.050
gmL B, AR B TR R R R R, 2

JF M JE N 0.100 gomL ' IF, T IR, BRI N
81.5%, W E LT X a2 HAb ¥ m) 22 5% 3 (P<
0.05); /KRR R 4 0.025 gemL ' I,
o FIAF bR i 248 B e KAE, B IR A S T
121.6% F1 5.0%, H 5%5 B4 AH Lb 3438 31 5 3% 25 7oK
- (P<<0.05).
23 ZEMBEARERAEMSIEHAEXAEGRESE
pp=A1]

=R K KR AR WRORT SR SR 4 e
HEEOEFTEEI N E 4R, SREREN =X
KK R SRR AL PRI RE R = 1SRG i 4R R a
ok, HAEFEMREE ) 0.075 g¢mL ' #10.100 g'mL '
Bf, HXHEA 25 B (P<0.05); HELEMT A
28 2R b 5 15 U] it 25 7K IS 48 VT A A B A 3 i 2 B
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Je N MR TR R R, (HA5 A B X IR 2 25 7R
B (P>0.05); FSELHMT A RSk 2 5 0 R
7K I A VR T VAR R A MG 0 2 S R AE R BRI
(8 B, A RE 7R BT & Yk 0.075 g'mL ' il 0.100

gmL B, SXMAEFEE (P<0.05). M,
7F 0.075 gmL " Tt VR EEALBE R, ISR B H R
LRE a. MR b MGG R G RYIABIERE, F
WE> HIN 148%, 45.5% F1 116.7%
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Table 4 Effect of aqueous extracts of A. trifida on photosynthetic pigment in leaves of cabbage and rape seedlings

[13% Cabbage =% Rape
LR 4 2 B4 % 4 B4
Mass concentration/ (g'mL ) "HataRa il BIFERE k3R kb SRR
& Chlorophyll a/ Chlorophyll b/ Total chlorophyll/ Chlorophyll a/ Chlorophyll b/ Total chlorophyll/
(mg-gH (mgg ) (mg-gH (mgg ) (mg-g ) (mg'g "
0 0.25+0.05¢ 0.11%0.03 ab 0.36+0.08 b 0.434+0.09 a 0.04+0.03 ab 0.3340.11 ab
0.025 0.3940.06 be 0.07+0.02b 0.45+0.07b 0.62+0.09 a 0.12+0.03 a 0.55+0.10 a
0.050 0.32+0.03 ¢ 0.04+0.01b 0.35+0.03b 0.671+0.23 a 0.104+0.06 a 0.58+0.22a
0.075 0.62+0.06 a 0.16+0.03 a 0.78+0.09 a 0.61+0.19a 0.10+0.04 a 0.53+0.17 a
0.100 0.5440.06 ab 0.16+0.02 a 0.70+0.08 a 0.89+0.13 a 0.22+0.02a 0.8610.11a

2R 4 A LLE N, =2 KR KR 80 45 I
W FE AL PRI REER FH IS A A AR R a, ISR
EbMEMSRRS R, HIEKIZERETEREN
0.100 g'mL ' i}, iR & R B R A, B4
PR SXT A LA HARY TR FE 2R (P>
0.05),
24 ZHMBEKRRR R TR KM L
1ER
241 BREMRMPEHBAEERSTILE B
I M e o AR F /b (2n=12) ELARFRES K, JE40i
WAL 2 M B Z —, SO HAR IR 73 A X
5 2LNE R, PRI e 1R R S R H Y A2 AR AR
BHPMEE . B 1R T =2 KR KR 42 b 2
T A SRR A 2257 F 5w R

Y PRI, = R I KR U R A7 i B
HREA G e 7 £ W A8 e B 4 FEO627 AR T Al R
B A AR I AN A 22 53 24 18] 19 1 PR BOR% B 28 XU
MG, A FRAHE R B . A 22 R Bl
e A 2200 2R WG ORI | AT 2253 SR 4N i
e RIS S5 S IR . BN [R] 5T 6 vk B ) = 2
I A RE IR TR X A AR A A M A — 1 AR
B,
242 ZHABRIRZRESEIR R mPH L5
RO Heh K2 S =R KR KR B RO A AR
RYMA 225y 247 s, R 2-A AT LLE
Wil — 24 i P B KR B T o R B ARG o, A AR
I 22 57 BLHR R Se T G B IR A R

Jo VR R 1 KO0 R A 0 A AR AR A B A 22 4y A T
Sy, AR YRR AR R I G R 2P R e, A
22T R EZ B, RS = 2 K KR
R R B I T, AN 2253 2 52 10 ) % R R A
KR

Y KR B TR R B 0.025 grmL ! I, A& AR
I A 22 oy 2448 B8 Bl i KA, O IR 4L 5
1.24%, %3 @ T XA A A 34 (P<0.05).
oK B B B B VR B 0.100 gomL ' B, A 224y 5448
BOR B /IME, B IRALAIR 1.20%, 55 %) B2 S oA
AR HAT R E 2% (P<0.05).
243 ZHABRIERZRES R AR @AM EL
#eh E2-BULIE M, RE =20 KK R
VT A ) R TR RN, A R R A R R
BESE T T AR R B, (F 45 0T vk B AL 3R 1
Wi SR M 3 T IR (P<<0.05). 34 = Zdnf K
IR TR TR B R 0.075 gomL ' B, 78 AR R4
A% Rk B B A, B0 IR R 21.06%, # I
JoH VA TS A A A P 5 A ) T A B ) 4 45 R
JE IR0
244 ZHFBRIRZRES R AR K ML G & AR
TEGHh WK 2-CAlM, &ORREMYE
AR W 2 2% it — 4 P JIAC R K IR R VT e VAR R 1) S DB
T B 32 T v 0 R g, LA A A ) e AR R AR
R TR (P<0.05). 4K H 0 T
VRHE ] 0.100 g-mL ' IR, A% TR R4 I B e €0 A W A8
RIRBIR KA, B IRAL = 18.62%, 5T I 4 Je
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A IEHW RGN ALL A2: [AVIANM % A3: AN XU, B: IEHW A L0 HaTa e fz; Bl B2: 1 £ 5 200 40 M a0l ik s
B3: [EIM4HM KN C: IEWAH L5 RY M E: Cl: G b g GdrBER; C2: ALpR P immmt, 3. G454
PR g AR E, D IEWA LS RFEMMEY; DI ALSREMMMR EWME; D2 F L RE AR ERIN: D3 FLyR
JEWg g G B RS B IEWA LSRR MMM, El. B2 HLSZORWAMNER GG E3: AL 2R akE k.

A: Normal interphase cell nuclei; A1 and A2: Interphase cell single micronucleus; A3: Interphase cells with double micronuclei; B: Normal mitotic prophase cell
nuclei; Bl and B2: Mitotic prophase cytomimetic micronuclei; B3: Interphase cell size binucleate; C: Normal mid mitotic cell nucleus; C1: Loss of chromosome
fragments in mid mitotic cells; C2: Mid mitotic cytomimetic micronuclei; C3: Chromosome adhesions in mid mitotic cells; D: Nucleus of normal late mitotic cells;
D1: Loss of cell polarity in late mitosis; D2: Double bridge of chromosomes in late mitotic cells; D3: Loss of chromosome fragments in late mitotic cells; E:

Nucleus at end of normal mitosis; E1 and E2: Chromosomal lag in cells at end of mitosis; E3: Chromosome loss in cells at end of mitosis.
1 ZHMHBEEKERBLETRIRRABEGLIAUZTEE

Fig. 1 Mitotic abnormalities on root tip cells of broad beans treated by A. trifida extracts

fbab PR BAT 3% 25 5% (P<<0.05). JFH, ML BATK A IE , R WS T A AR A
AR (] S0 40 i ) 240 A K 22 2K 2 U 1 TR T 32 BN 31 AR 5
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Fig. 2 Effect of aqueous extracts of A. trifida on mitotic behavior of broad bean root tip cells
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