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Allelopathy of different treated residues of Ambrosia artemisiifolia L. on wheat growth.
ZHANG Feng-juan'*, GUO Jian-ying’, LONG Ru', WAN Fang-hao’( ' Research Institute of Wild
Plant Resources Application, Hebei Normal University of Science & Technology, Changli 066600 ,
Hebei, China; *State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of
Plant Protection ( South Campus) , Chinese Academy of Agricultural Sciences, Beijing 100081,
China). Chinese Journal of Ecology,2010,29(4) :669-673.

Abstract: Ambrosia artemisiifolia L. is a major invasive weed in many regions of the world, and
has significant impact on agricultural ecosystems. This paper studied the allelopathic effects of
the burned and unburned A. artemisiifolia residues and their water extracts on wheat growth,
aimed to approach whether burning could eliminate or weaken the allelopathic effects of A. arte-
misiifolia residue. Both the residue and its water extracts had inhibitory effects on the early
growth of wheat, but the impact of the residue was smaller than that of the extracts, suggesting
that the allelochemicals in A. artemisiifolia residue were water-soluble, and water extraction
could release the allelochemicals into soil to a great extent. The addition of the residue also made
the soil physical and chemical properties changed. With the increasing amount of added A. arte-
mistifolia residue, the soil pH, conductivity, organic carbon content, and the contents of phenol-
ic compounds ( main components of allelochemicals) all increased to some extent, which in inte-
gration inhibited wheat growth. Both the burned and unburned residues inhibited wheat growth
significantly, and no significant difference was observed between the residues. Therefore, it was
not the good way to burn the A. artemisiifolia residue to eliminate its allelopathic effects on native
plants.

Key words: Ambrosia artemisiifolia L. ; allelopathy; allelochemicals.
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WK ¥ (Ambrosia artemisiifolia L. ) JR =1t | J& 44
B4 A e AR ol A
R e 1 2 e, e ) R R IR S R 31 Sy B —HHE 16
TR AR YT Z — (BRoK 52 55,2006) . H 20 it
22 40—50 AEFRAE A LR, CAEARILILIX iz &
&, B V2 A A BRI & A % A AR A
WA B RIEE, K& Z SRR A 207
T, AECAS B 5 DR WK 5 T R 7 | EE % 14 A= i
3 SRR ZHE ) LA SR 1 2 AR BIR 4 S R TT
MK R R A SE (T J5 i A, 1993 BR 20 RA 4,
2009) .

oW, = M K F AR 22 H AT L
il F2 B R R AR R YRR R AR
TR A B T3 1T X T A 4 b a1k A o %
V7, PRI B BN BRI A v 198 = 20 JK s ke o 2
DI VE ) f6 3 1 U B it ( Kong et al. ,2007 5 F
% ,2008) o IKF @ I 05 — M Z AR e ——F
W ATF (A, psilostachiya) Y Ak A E F A i 5T 4R
I R E ARSI 0 b B VR T AT RE S T AR
FROT UL T 0 6 W LA K T ) A A SR 1
B, D3, 3k e oot SR ) B R IR Y KN B
i ARG SR [R] TL A 2R R T T A
A Y HIFZ I (Rice, 1965,1968) . — ANy, 1k
1 H (allelopathy ) 2 AEY AR IHLEZ — . KE
TCEAEHT A —2etf o, AR AE (2005 ) BFFE R,
R B R TS A Sy S5 Xk HL ] AR 400 (4 1817 i RN 40y
H R P A RIAE . Jackson A1 Willemsen (1976 ) 1
FENN, KB A AR P B b 4 Y 2 8 v 1y
A B AY fA  h RS 2 RPE T H B R G
JK B 5% BR 0 B AR B E TR R LRI . 7R, AT
W HIIRBE A T I BR s DR, AR SR TR
FAAMRGE B K BBk B3 s /N 22 Ay i ) AR 4G LAIHR
WS AT R 1) 5 ok By i K O i — 2 da R
R B B 0 AR A SR A AL R, Sk K 14 B 16 i 3t 2
W

1 #MREFZ®

1.1 SEEAPE

2007 47 10 H R AE BL ) K B AE B, 2R 9] %) 4
PR 2RI K ki 5 AT, — 3B o0 R o e Ak B )5 1
HARMRBEER BB ) (UR) |, e E ¥R RMS VR HF — 25 i ff
F 3 55— AEAR A TR e b B A5 3] 1) I AV Mk
PR Y (BR) . RAEMKR R AR A +HE (pH

7.6, l5FK 531.0 pS - em™ ,BHLESH 1.70% ,
KARPE RS B 108,35 wg - g, AL 26. 21 pg
<o LB 90.65 pg - g7') , KT, 1 mm FLAR T
TE ARSI AR — R, SZ AR PR Y/
LTI T BB ARk
1.2 Wik

IKE AR BB YIRS IR I ¥ 4 o SRR
WAE 100 ml ZZ48K T, 24 C FR17 24 h J5 FHuE4R
HATRUZ L UE, T IR IR E R 4% (W/ V), Bk
Je B B — 20 R R, BT AR W BE 43 0.5.1.0,
2.0 F14.0% (W/V), BBRPARAFTE 4°CHIVKFE
R, R R 15 RN R AR R
15 em MBI BUZ BEACH) K 3= b, P8 48 1R m 7
ml LU R, LAZE IR KA g o B s Ao b 3
3WEE, OCIREIE T8, B35 4000 iR 25
C+1 °C,HMXHEEE 75% +3% , I8 161L/8D, ¢ I 5k
F# 250 wmol - m™ - s7' 7 d JE I E/NAZ S AR
KA

AN B K AR B ) e & il
0.5.1.0.2.0 F13.0 g ARIERLEFIERBE 1) K EL 5% B )
1100 g TR A, I 100 ml ZE4EK | IR T ARATF
18 h, VUIAKMMIKE SR B YR 100 g L FEVE R XT BE
SR I MRS HIERE S PS50 g, LA EAE A S em 1Y
HIRMLH BN SRR 15 BN E R, SR 5
PR 1 R7E L4l /L, i T BB 3246 b
AT IR, KR IR A5 MIRE 25 C 1 °C, XV
75% +3% , Y6 HR 16L/8D, ¥ BAGR & 250 pmol + m™
<57 BESR T d RDARK K AT,

JA KR BT A R R A E 43l
S AN [ VR J3E 11 K B K I VR 3819 pHL L 53
A BB R R i AR A, R HERR G (pH)
ME R AL (KRR 1) WE, SR
(EC) M2 >R F EL A0 2 (K R 5 0 1) Il
(XK L5, 2002 ) , 7 ALK 75 2 190 2 R FH 44 T
PR (VPGHESE, 1986) , B IR 7 2t 1Y I 5 SR F A AR
( Folin-Ciocalteu ) 3% ( X7k 245 ,2002)
1.3 HdEabr

FH SPSS 12. 0 4l 43 B4k 4 One-way ANOVA i
177453007, M FH Duncan M 2200472 1 LB,

2 HRE5HM

2.1 FREFREYIKIRBEIB00 /N 2l i A RS2
FT T RT R, R R GE R B i B K e 3 B K
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Fig. 1 Effect of different concentrations of extracts pre-
pared from UR and BR of Ambrosia artemisiifolia on root
length of wheat
UR fRFERIRBEAL T BR ACTHR B b M BE |, T IR
RARMEHMG] T /N AR A B 5% IRAR L
PIRB| e FH AL . WREEN 0. 5% B, R HKBe iy KA
B B W KA BRI /N A2 AR B3 A FH A A b 1Y
KRB B Wi R ROR , AR B N AR R 1 K i B
B KA SR BRORR e I R e B B T R AR IO /N A2
RS 2R A B

HT T 2 AT, AR BRBE RN A LR o B0 A B 5% B 7K
BARBIIING] T /N 2 i K i, B0 AT
HeH ks 2% R, {0 0.5.1.0,2.0 F14.0 g -
100g™" 264N Ab B TE) 22 S5 AN I 25
2.2 FIKEIER BP0 LR N 4l AR A RS

I KRR B RN A A KA —E Y
IR, ELREE 1 rb 5k B e J3E A 38 T4 i £
FIZEHESR (R 1) o & ARERGERI KR EL B ) L X
N R B AR AN BT A T AR A 3 Y
MHIER, J5 2250 T R W1, BR 0.5 g - 100 7" W BT,
At e 32 5 0T R LU AR A B A A4 T 2 3k 30 =
K 5 5 HRIGE A IR e 5 B ) b 308 AR A A 4 i
PSR T XS E R A AR T, S X IR L 75 2.0 ¢
- 100 ¢ ' F13.0 g - 100 g ' AOHREE 85 37 (1 2l iy H:
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Fig. 2  Effect of different concentrations of extracts pre-
pared from UR and BR of Ambrosia artemisiifolia on shoot
length of wheat
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Tab.1 Growth of wheat in soil amended with water ex-
tracts of unburned ( UR) and burned ( BR) residues of
Ambrosia artemisiifolia

N 2R K <

0 - 6.69+1.25 ab 10.22+2. 65 ab

0.5 UR 6.41+1.02 ab 9.01+2. 56 ahc
BR 6.64+1.35 a 10.13+3.10 a

1.0 UR 5.98+1.01 abe 7.83+2.01 cd
BR 5.31+0.98 abed  7.91%1.65 bed

2.0 UR 5.85+1.24 abe 6.53x1.48 de
BR 4.72+1. 11 ed 6.59+2.58 de

3.0 UR 5.30+1. 24 bed 5.88+1.68 de
BR 4.33+1.06 d 5.01x1.22 e

WFEKT ] 5% ,UR HARBRPTR Y, BR WIABEIR BRI Y,
B A S BB K B PR ) SRR N A 4
BAE AN A 22 S AL
2.3 IR IR AR B WK IR BRI pH (L SR
HIE IR 5

I3 2 W] R SR8 I O K e B B K IR S A
pH {ELBE 5 e B2 BB 56 , 75 25 70 B 4 R W]
PRI (4% ) A1, HoAth e B Ak 3155 %oF A L 22 5
PN 3 5 0 TR R GE 1) K e 5 B W K R S W T
WE A T P A R0 pHL AL P 1 A, (EL 4% ik 32 Ak PR A
pH {H¥/NT X B 0. 5% 1% Wk B2 AL 311 pH
(EHSX IR R 2 WA FIR SRR AL PR KRk PR
WK R AR WA P S A A e T B LB kR 1
IZE TGN, B 5k P e S5 (9 B8 N 7K IR B
PR ) 5 2 W T, ELAH[R) 94 JBE ) 52 R ) AL B SR
Je BB B K R AR A B R 5 i I TR
BE Y K B3k B ) /K IR S B R 5
R2 BRERRBREMMRERNTREY KRR pH E. B
SENHBRIE
Tab.2 The pH and phenolic content in the water extracts

of unburned (UR) and burned (BR) residues of Ambrosia
artemisiifolia

WE REY - %%%7 %Mﬁ
(%) %A P (pS-em™)  (pg-ml™)
0 - 7.0£0.23 bed  0.7x10° -
0.5 UR 5.2+1.03 e 1.6x10°  15.12+1.02 d
BR 7.5+1.21 abe  2.4x10>  10.02x1.34 d
1 UR 5.1+0.98 e 2.2x10°  27.342.36 c
BR 8.0+1.12 ab 2.8x10°  16.35+2.31 d
2 UR 5.7+0. 68 de 2.4x10°  52.03%6.23 b
BR 8. 1+0. 80 ab 2.9x10°  26.12+2.13 ¢
4 UR 6.0£1.05 cde  2.6x10°  78.29%5.26 a
BR 9.0£2.15 a 3.0x10°  46.32+4.12 b
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Tab.3 Difference in pH, conductivity and total phenolic content in soils amended with either residues ( R) or water extracts
(W) of unburned (UR) and burned (BR) residues of Ambrosia artemisiifolia

wRE AW pH BEE(pS - em™) HHUR (g - kg™) BB E R (mg - 100 g1)
(%) A R W R R W R W
0 - 6.15+ 6.15+ 618.73+ 618.73+ 0.95+ 0.95+ 5.16+ 5.16+
0.02d 0.21c 5.21i 10. 23f 0. 12e 0.12d 0. 46e 0. 46g
0.5 UR 6.75+ 6. 84+ 866. 80+ 570. 98+ 10. 12+ 1.25+ 5. 66+ 5.98+
. 0. 03¢ 0. 16bc 6. 16h 6.35h 2.12d 0. 10cd 0. 34b 0. 57elg
BR 6.78+ 6.89+ 1227.37+ 790. 23+ 1.17= 1. 12= 5.39+ 5.71+
0. 12¢ 0. 46bc 8.32e 10. 34e 0. 12e 0. 12cd 0.32e 0. 33(g
Lo UR 7.06+ 7.26+ 948. 27+ 605. 28+ 15.61+ 1.45% 7.36% 7.88+
: 0. 10¢ 0. 19abc 10. 34¢ 7.35g 2.56¢ 0. 14be 0. 39bc 0. 40¢
BR 7.09+ 7.33% 1640. 98 + 1005. 44+ 1.32+ 1.17= 6.15+ 6.41+
0. 14c¢ 0. 32abc 12. 03¢ 11. 35¢ 0. 12e 0.11cd 0. 74de 0. 26def
2.0 UR 7.67+ 7.84+ 1169. 49+ 725.77+ 18. 87+ 2.59+ 8.22+ 8.89+
: 0.24b 1. 02ab 12.35¢ 8.79f 1. 14b 0. 85a 0. 65b 0. 68b
BR 7.84+ 7.87+ 2786. 13+ 1482. 50+ 1.57= .42+ 6.92+ 6.98+
0.21b 0. 68ab 23.01b 18.32b 0.11e 0.11cd 0.32cd 0. 54cde
4.0 UR 8. 76+ 8. 19+ 1399. 94+ 811. 76+ 24.78+ 2.88+ 10. 15+ 11.29+
: 0. 58a 1. 06a 16. 87d 11.54d 2.18a 0. 65a 1.03a 1.02a
BR 8. 84+ 8.20+ 11332. 19+ 2017. 60+ 1.90+ 2.18+ 7.72+ 7.34+
0.6la 1.20a 21.03a 19. 36a 0.21e 0. 54ab 0.35c¢ 0.47cd
WEKTFH 5% ,UR HARIRBEMI5R AT, BR HRRGE)r 5% f D, R N a0, W N Tl o
2.4 N[R)HRRE KRR B ) Y - BB [R) ok R A 3 W
S sae . , e
YK R 0y - SR AL BT
MF 3 LB, SRR E SRR S ks 3.1 IREER PR T S i s b i B AL O
il /N Wy ) AR

B S X BEAR L, FoA L & B 22 e AN
IR pH ORTH 53R B 2 R TN R R B
UL GG AN, HAREE>1.0 9% W L3 rh i
MR R T X, X T a R be sk B MR o
M5, T HERY pH | L3 AT HLAR AN R 14 75 e B
VR RE ARSI TR o, LA S v TR

ERBE I A0 K BR BE ) ) KR AR Y 4 pH
{ELREE 5 B W B A0 D0 i 19 0, 24 5% B O e
1T 2% I, 50 BR2E Sk B B K BT A W T
AR T3 5 00 R L 3R ) 25K, BLRE
AT BE B SEIN TR S 0 5 A BILBRR 55 B A Tk R 4 5
G AR R R (4. 0% ) Ak PR K3 42
AR AL 15 2 ) 1 ) 2 S 0k ) X 5 UK F 5 B R Y
A TR A G, Mk T
1. 0% ¥ K F 5k B ) K R4 98 P 10 19 TR 5 8 Y 25 o
TXFHE X T AR MR 14 AR 5 B ) 1 7K IR 4R T
i, pH {ELRE 2 e B2 A9 38 i 3, {HUUA 2.0%
4. 0% WPEAL BRI pH {EL-55 Xk I8 22 570k 3 b 25 7K
PR S R B A RE 10 i 4, L5 0 IRk ) J 2
IRV A B M B TR 5 kBt R 38 AR 3 i
UL T 0. 5% I 7K E 52 WA AL A PR 5
5% BRI 22 5 08 B K

HIRAEYIAE AR R v 5 A Wi AR ) 2 ) ) A
VEREM LG 220 . AR ARAE Y AT LL3E o AR A
JH B 2 o ) 42 b 5 i A AR ) B A K R A BRI
AR S5 FT LASE S AR R 43 0 TR KR AR ) o0 i
A HLERIARSE Ty R E A 4, PR I 3k 2 Ak JER ) Jo
5 5B 2B AH I, B R - R I 5 1 A A7)
BER) — A~ 5 2 ] £ (Castells et al. ,2005; Batish et
al. ,2007) . Ehrenfeld (2003 ) WF58 %M, 76+ b A
1RHLH 5% BB P AR WA ) 1) 3% B8 00 0 i S B
HLI 8 B AT LA T COAE BRI N A 3R
Knicker&§ (2002 ) W52 R, i T7E L33 b s sk 84
YA AR TR, T 3 8 A L 410 1
WU ARWFFEFRE O R R R BRI K 5% B )+
B pH A FR 5 A HLAR R0 R B o S B 1
PR T o0 AR R Ak 2s S ik vk 55 )+
R A X - g B AN [ ARSI RS
HRUE B T A a5 X RS A R TR+
B MU, GRR A A LT =, T+
Wi EFRTR M, (R H g rh R SR TR
ARAER B3 A FLIR AR IR SR
PR, 140 AT A4 vy 1 S AR W A W i B 5 A e
SRR G R R R AR K S S VR
;=i (Charles, 1999 ; T 77 %% ,2009 ) , 1F A SL 5
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ST RBE B KR BE ) Y S S R R B 1 K T
R ER W) XS /N 4y AR KR R B R I
M, =8 Z E py M s e 22 5 A B2 HLBEE R
JEE P v T T FH 1 58 3 3R W KRE 5% BR A % /N A2
iﬁﬂ’]?‘ﬁ”ﬂmﬂﬂ%ﬁ.f‘%l_ﬁiﬂﬁ — AR T
BA )R TR 1) AL B ) BT R T /N 22 40 1 A
Jut 7':7' — 7 I N KR B e T R AL
PR, DTS M /0N 22 %07 8 % - 398 5 0 B W ORI R
IZEE RAN RN B R %) J7 15 TH B KR 5% B3 1y Xt
AR HAE P 0
3.2 MPRJE KRR B YR %) T AR
T3 1% 2 Fi Ry 3 3l 1) — 2 b2 fl sy o, R O
FEIAR 22 70 vh il A7 72 HoW R A KO Bl
MEIER Y BT, o R R R R | T
MR A 52 1R A BT 2 R 2 T 25 19 AL B4 5T ( Chou &
Leu,1992) . M & XF A ) ke 41 1 46 1, PT Rg EL42 52
Ml P 0 R 2 0 G P P, B T i i AR
Y BE 4 IG5 ma AR ) 19 A K 5 & B (Blum,
1998 ;Li et al. ,2002)
ARBFFER I, 5% B W KR S A IR R 3% B W
{18 F ST Ay v A A A0 iV T 5k i DR AT R 2 A ]
TR AL G YR A PR IR AR AT 5% B2 ) b i 5 24k
%%ﬁ?”?ﬂﬁ?ﬂ@ﬁﬁi,MﬁﬁXﬂ‘ZﬁmE"JﬁzkfziT
BRI, MR & a0 2 R B | WK e ke B K
BB Sk B Ak B R SR R R, HL
T B IR & AR TR R TP IR S, 5T
O PR AT BE A W) R i PR i A TS 22— R )
% e i R B I R O R B AR, AN - SRR Y
G AL B 5 BURL B9 W R S5 (Blum et al. |
1999) . WFFERM, HA /N & 1% By R 50 ] 52 il A
YIHR Z WA (Elliot & Cheng, 1987) . B, FeA1]
HEDT K 5% BR 6T /N 2 A K R S ) AT A L ) 3
BT KSR T (AN By IR ) , 78 A AR %A
X LB A T AT BT /N 22 Y AR R R e RO
SR 08 JPK B BR W A B AT B Lk R A S A
SO SRR EAR I AR K B A B B
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