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Allelopathy and light acclimation characteristic for Ageratina adenophora seedlings
grown in man-made communities

WANG Jun-Feng'?, FENG Yu-Long'*' " (1. Kunming Division , Xishuangbanna Tropical Botanical Garden , Chinese Academy of Sciences , Kunming
650223, China; 2. College of Life Science, Hebei University, Baoding 071002, China).Acta Ecologica Sinica ,2006,26(6) :1809 ~ 1817.

Abstract: As one of the most noxious plant invaders in China, Ageratina adenophora (Sprengel) R. M. King & H. Robinson not
only severely threatens the biodiversity security and but also leads to huge economic costs to the country. To simulate the natural
environments, A. adenophora was grown together with 4 receiver plants, Chromolaena odorata(L.)R. M. King & H. Robinson,
Bidens pilosa L. Ageratum conyzoides L. and Gynura sp. respectively, to set-up four types of man-made communities. In half of
the communities activated carbon was used to absorb allelochemicals, and in tumn to eliminate allelopathy between plants. In this
way allelopathy and irradiance acclimation characteristics of A. adenophora were studied separately, and their relationships with
invasiveness were discussed.

After growing with A. adenophora for more than three months, C. odorata, A. conyzoides, B. pilosa and Gynura sp. in
communities with activated carbon did not show any significant difference with the plants of the same species in communities
without activated carbon in all of the morphological and physiological parameters measured in this study. These results indicated
that in the early phase of invasion A. adenophora did not affect its neighbors by allelopathy. In contrast, A. adenophora were

affected in few traits by the receiver’ s allelochemicals. C. odorata reduced its basal diameter; B. pilosa reduced its leaf
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numbers but increased its height; Gynura sp. reduced its ascorbate peroxidase activity. At early invasion stage, A. adenophora
seedlings were located in the lower layer in all of the four types of microcosms constructed in this study, so irradiance around them
was weak. A. adenophora could adequately acclimate to the light environments in the communities. Twelve parameters measured
in this study were significantly associated ( p < 0.05) with the light intensities that A. adenophora encountered in the
communities. A. adenophora could tolerate weak light environments. With the increase of light intensity A. adenophora’ s
maximum net photosynthetic rate, activity of superoxide dismutase, the ratio of chlorophyll a to b, total plant biomass, total leaf
area, basal diameter, numbers of leaves and branches increased, while its specific leaf area and specific stem length decreased.
These morphological and physiological changes made it possible for A. adenophora to keep leaves energy balance and to shade-out
its neighbors in high light environment. We attributed A. adenophora’ s invasiveness to its remarkable light acclimation ability,
especially to its shading-out effect on native plant species in high light environment.
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REFNBEVE £ KT B R EZ N CR FE, P98 M PSR B0 B IR AT ME % 50% , 15 DI WI it F 40
Xt K BH Y6 3% ) 3% 48 2 (Index of light received by leaf) o 41 FlA4E Y8 2 BLHS AR X R B9 2635 B2 B M A Bk TR
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BB B3BE . BB St 287 SPSS 10.0(SPSS Inc. Chicago, Iilinois, USA) SEBL, B A BT F Sigma Plot
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2.2 ZABEH MAMREAMBHLEPBEZHEERERMWELZEL4NSHENER
EEFLEARFBRHFAOESFFAOATREARE L), XAHESEWEFELSE, EdHhHESHAIL

HEERAEHNERX S, FERKNEENSENTIEREER. 1 PEEZHEBERERN 4 MB3H

MR RBEEERCE(MZEEYLBRIERREN (K2, AEZABHENE I ERMNEZEELY

WEMSHAEBHMWEZEZHNTRRBEEERE,

2.3 ZEHEYMEZEFEZR ZARBBNER
WEEUMERSBERAOEHAR,TUEEEZZEERAR. HHEEFREZAKER L THE

TR, A FEABEM, SHAHBEHEZFLTFAMEKNZAERES, SR EREREEES

MR MEERNZAREBRE(E D, AFAEE . BEERAEN, REEXHHFNEKZAERERAE

E(HXHB=LRM, AT EKEFRYE QR ER)

22 EAENAUBEANRHLENDEZERREEMNEEIFZ4ISBHIEN

Table 2 The influence of index of light received by leaf and allelopathy on the 4 parameters that affected significantly by activated carbon in Ageratina
adenophora

ZRER B ILHEER
Index of light received by leaf With or without activated carbon
F P F P
4b38 ] #12% Basal diameter in treatment I 8.041 * 9.557 *
402 10 %k % Plant height in treatment [I 0.008 N 12.577 * *
Ab3 I ™ & #( Number of leaves in treatment [[ 7.876 * 11.655 * %
AN HUIR o B WAL P9 B IE #£ APX activity in treatment [V 0.000 N 7.398 *

UARBERLBYEEER, ZABHEADER, MR I TEBEZFRREAN IS EHT-ED T ESH. NERLBESHEEE
ER, M » FHRFLBGXHBEE p<0.05F p<0.01 KFERBE, BT MMV & XHE 1. One-way ANCOVA was carried out for
the 4 parameters significantly influenced by activated carbon in table 1. During the analyses, the activated carbon treatment was used as fixed factors and index of
light received by leaf as co-variance. N indicates non-significant difference between treatment and control, while, * and * * means significant difference at
p<0.05 and p <0.01 levels respectively. See table 1 for treatment I , [l and IV
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Fig.1 Index of light received by leaf in Ageratina adenophora mixed with different species
ARNMZELBEASHTAEBAT A ZRERCBRMEEREET AN ZREEGCRENTFHE + BER(n =6 ; FAERER
WA EFRE(p<0.05), LD RE);AEIT I . MMNAETLRE L A represents the index of light received by leaf of A . adenophora involved
in physiological and biochemical parameters determination; B represents the index of light received by plant,in A. adenophora involved in growth related

parameters determination ; The data were mean + S.E. of 6 replicates; Different letters indicate significant difference ( p < 0.05,LSD test) among treatments;
See table 1 for treatment 1,11 , Ml and IV
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BAEKJERMEHES, B TARRBAGTASOKFME, Tf L A5 EYFHEARERENES., K1 RAF
TES RS ELFELN AT I SEERARE R 2PRAUBRENSH  EABEERN PR PHAES
S4Bk, EBZAREHMOBESEE TURNEESFAEMMEZEZ, — 4% % 57 7 (One-way
ANOVA, UL 4 FIBMAEABE A F,n =4 R, EARAZHEYBEHNEZREZN RISEEREE .
BH BREHAEE(F=6.929,p <0.001) BEAY B EE(F=5.227,p <0.01) HEE a/b L (F =
8.129,p <0.001) BRE(F =3.064,p <0.05) . BAEYE(F=5.176,p < 0.01) M AEYE T (F =5.584,p <
0.01) BHEM(F=4.783,p< 0.01) . ttHEH(F=6.180,p < 0.001) HZE(F =9.251,p <0.001) .M K5 %
(F=6.530,p< 0.001) ¥ (F=11.997,p <0.001) . lLEK(F=9.434,p< 0.001), }#H, XESHHKS
ZHEBFEENRRXR(E2), HPhEHHEYRIBSZABBEREN KR TBXR , EZ N
¥ 0.35 AR BB R 2D)SE/MME(E 2L) . RESHSZARPEEENLREXR Kb m
ARE 2D MEERK (B 2L EZAEBENAREERRK,  HESHH K,
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M F Z X3 Index of light received by leaf

M2 BEZAEWMARIFZLESHESTAZAERNEEAXR
Fig.2 The relationships between index of light received by leaf and other parameters influenced significantly by irradiance in Ageratina adenophora
BB HCHEHER BHFETRATE REFB(RDMBEESFTER, P » . x x5 » + HHIRRIE p<0.05,p<0.01,p <0.001 K
TFHERAMETRBEXK  BFENELNE L Allelopathic effects were excluded . Regression equation , coefficent of determination (r2) and ANOVA

results were showns * , * * and * * * means significant association between the dependent and independent variables at p < 0.05,p < 0.01, p < 0.001

levels, respectively ; See table 1 for all abbreviations
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BEFRZTHER BATEN T XRESIH FHLEEEE, ERAGHRVNR. CEASERER
REZSFEN/PMIEY FESR (D R B Sl Tk, ARBEMNT XMER., EXFFE
FOEERZNYELERSREEYSHREMEER, KX R REKATSNHAHE: — B FEREF—
B BB K ERFE S 5 —  EE S W R R Y R, LA v A, B

H e AR AP LE 4 8 (AR A0 ) B30 R Ak B 4 RS 10 ) L M 50 1 0 A, 970 0 JEE 7 R T o B 0
Centaurea diffusa SR EA MR G, A EY BB T 85.7% . HEZEE 2 L XA, XK
BEMBMHE-ENHEHEYEWMARE (R D, HHFE ARV 5253 22 R 88 B 858 o {0 R 4E i x o
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AR RERERALREANASERERBELRAR, XTHREM TEHMREZEFZATEARYE, K
BRYRED ARUERATHEY, AR EZF2EYRROLEFEEZ —, EARWM AGRILSE
BALEY BT R EFE L RDRRE, ERTRFGHS — B EA, EERZERE /D BEKRE, TLL
BA8, B X 38 (6] 1 AR A BE Rt S WML R B, R E R BIRE R MG B WA RK KR, MEKBRYREER
® B RARBER, WARBMISRAT LB WEARY, #MERERHER™

DEPRELFLEFLPREBHY,EARE T REBRBNRETRE E5FUMHHRESFL TS
FFEARYENHEZZSHAMYHER, BRNADREMBEZZZHABERGED. ART .G
WO EEELRAEKRLTREN T LR CRAEBGRNAEN  ERXFP L TIRBM AL, BIERALRE
FAEEE X UERAE A K ERHRBETUHFER YR A RREF AT ERRBREES
ARBERFEEK™ S RARYR? HRE EEF2 S RABYREF AR T ALY, R K
THILRBERNERE. EARTEPREZFZMEE X L THEFT LR HBEE BELEYEHERK,
BEIHAAMEBESZIREENL L, TUALES BB FERMPIX M, X5 8 RRETEZE
BEMOERAFEORARE BN, XMEEHHRETERRLEFZAGARENEEREZ -, 3
R ERAFNYRF RS WY, BT LA RE VR B 525 % 24 3 Y A AL R E

BRBEMEVNUBRY RSN EZFEZHE T EZEER(R D, BEREIENE WA ERESEFRR
Z——RHRESLE(E2), AREP, REFZH A ZABREEBBRRAE 102268 1), EWLFRE TR
ZAWAENFHTRET, BELEFLBEKPAEHBBAEK(E2), BET AT RERIEK, EEE2
P MHECEERMSEHEERR(E 2), IBMTFHERETRIFH FERE T, REAE K, PB4
HHEYKEE. PR EARZBRE, BEFELALIE 4% ~ 100% 6 T AR, HHT W KHZ w0
BATXMEEEYHEHRREFLRAARKNERTE ., AWML/ EI KL (R/FR)AE, ARBE
E Y R T RS TR R/FR B B RRR™ . FXF LS AE A KX X BRI
FEEIR A RAR M (E 2)  RPABRREELFLABTNMESER. FXFLHEMHENR,
& L 3R T B K, B @ ML ek

DA FRZEFZMBRERANTRBRELBRERMET , LAY E 15 (bioassays) 52 ALK , T 18 B #2551
ARENRWIRZERZETHUBYE MR RN RERS RERCT , MARERRNEAREHETLEY
BREHARMMELRR ANELIHEEUREN TR, E—EBELBRTXMLRE, BEARRBMZHK
HYBRL, B EERE, WREREZEZARNFHER . L EAYMBED ST R, EEEIMNEAREH
THRUBIEASEEFZARRNXRARLEN,
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