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TR R R R STl U ST SE R b S S X T AL AT S MR , R4S A S E L B R RIS, T AR AN A HT B A
FE s rh B SRR 5544 T 7525 (Phragmites communis) FI NG K —H B AL ( Solidago canadensis) TG BAMZER . BRERI
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Inhibition of local plant Phragmites communis on the invasive plant Solidago

canadensis

LI Yuzhe', YIN Xin', WEI Wei', YANG Enyi', ZHANG Yi', TIAN Zhihui*, DA Liangjun'?*
1 Department of Environmental Science, East China Normal University, Shanghai 20062, China
2 Shanghai Key Laboratory for Ecology of Urbanization Process and Eco-Restoration, Shanghai 20062, China

Abstract; This article discusses the possibility and mechanism of utilizing a local plant species, Pharammites communis, to
control an invasive species Solidago Canadensis. We monitored specific ecological parameters of the two species in a
complete growing season and also measured respectively the specific leaf weight and biomass. To calculate the
competitiveness and the aggressiveness between the two species, the de Wit model was applied so as to predict the
community succession pattern. We examined the reproduction strategy of the two species based on the comparison of the
thousand-seed-weight and seed germination percentage. A seed culture with the tissue extraction of the two plants was
conducted to observe the reciprocal allelopathic effect. In these experiments, we collected samples from a set of quadrates
established in the construction wastelands in Minhang District located in southwest Shanghai.

The experiment has suggested the following major findings. First, in the species mixed communities and at the end of
the growing season, the average height, the coverage degree, the density and the important value of the P. communis,
which approximated to the results obtained in P. communis mono-community, were all superior to those of S. canadensis.
Second, there was no significant difference of the specific leaf weight and biomass per capita of P. communis between the
species mixed communities and the P. communis mono-communities, while the two index of S. canadensis in the species

mixed communities were significantly lower than those in the S. canadensis mono-communities. Third, the de Wit model
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showed the existence of competition and antagonism between P. communis and S. canadensis in the species mixed
communities, and a significant inferiority of S. canadensis in aggressiveness compared to P. communis. The model also
implied that P. communis would expel S. canadensis out of the quadrates as their competition progressed. Fourth, the
thousand -seed-weight of P. communis was relatively higher than that of S. canadensis in their respective mono-communities
while the germination percentage was lower, which suggested an inferior distribution and reproduction capability of P.
communis. And in the species mixed communities, the two data of the two species were significantly higher compared to
those in their mono-communities, with a more noteworthy change of S. canadensis, which suggested that it enhanced its
distribution and invasive capability more than P. communis does. Finally, S. canadensis extraction exerted an allelopathic
effect on itself but imposed no effect on P. communis. Compared to the control group, the germination percentage of S.
canadensis was higher at a low S. canadensis extraction concentration (12. Smg/mL), but it was lower at a higher S.
canadensis extraction concentration. On the contrary, S. canadensis extraction of various concentrations exhibited no
conspicuous allelopathic effect on P. communis.

Based on the observations and results, we conclude that the local plant P. communis has the potential to control and

prevent the expansion of the alien invasive plant S. canadensis in our study areas.

Key Words: Solidago canadensis ;Phragmites communis ;ecological control; specific leaf weight; urban ecology
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Xt S IBFFEH R T HIR KM B MY BAE S, A KAETEHF B Se FEFEU T =FHEE: (1) FEER
+, HARBR 1 8Kk 32 B B A 0 AL RRAK N, BE B B AW I KBS ( Oryza sativa) | 55 & ( Lactuca sativa) B
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AR HE Se A BEAF RIA RIS, Hom BT 8RR 776 % & 11 X 3k Se YA = A= 3 K 2, 53K
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FEGeIa TR Se BBRIATEHAN T2 B AT BIMIERARR " SRAB I 7 : EE A VRS R ML BG . RTTRT
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MR ELAT BE S B HT AR o %t A BiFh 5 8k iR IR, < AR sl M S A o A B A 3 B
KON — e i g, (At R AR A IR E B RAY) AT AT /DN AT R LR FTHEE D,
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BURBURZ , W RE B L AE AT BHE = A T A3 Bl T A MR B KRR, B &K B B F &
MLE . ERATLE S LK MR RRE Bl TH T KMXRAMER LIRS KES TIRRELERIERL

S | |
5 20} [ I | I |
g I
: ||
2 15t
g
g
5
2 10}
&
P
.H
(l) 59 l(l)() m Al A2 A3 A4 A5

+33)H Soil profile

B 1 SRIREM L
B2 #ittEEkE
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Fig.2 The soil moisture content of the quadrate
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FEHL A A POE IR U SR AR Bt E BRI . 7E 2006 4F 28 AR B REVE AR T B A T, SL i B 63
Firo HoHp, 73 (Phragmites communis , iR Pe ) FANEER —A B AL T B2 37 4t L BY (O SR B R v 6 B0, oo
FIRREE LA R O L E A, M A PR B B T (Vicia sepium ) \ — 4 # ( Erigeron annuus ) | # % ( Humulus
Japonicus ) \ Vi RIS (Rumex dentatus) SEYIFH , B 25000 TR IR 7 AP BUK B AR R o T An &k —4%
BAEREVE LU & R — BB A 0 S b, B T7 A RO R B ELBR R, Q088 B BR ( Galium aparine ) | 25 8 3¢
(Youngia japonica) JHEH. ,—4F3 M3k 5L ( Polypogon fugax) \¥5 33 (Ixeris polycephala) S Fh 7 3L, ¥
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JRFEH AT L LR o, B R tE 2B B — 4 i JE 2% (Solanum nigrum ) | 3% ( Coronopus didymus) %
/LS
1.2 U RE 75 ¥
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F_ERBFSE XIS 2m X 2m 3ESEIAET7 , % Se—Pc IR REVE AT RE A KO 72 VR #S R AR 1L 1Y
A REWN N 3 ARFE 10 AGEFHME, AN EITRAETT A IRECE M Fd vk B84, & H Il
SE 3 BE SR A o
1.2.2 LY ELEE K BGERE

HRZFR, T Se BALRE , Pe BALHEE AR AT IE Im x Im 77 12 4, HT RV BT de Wit
RERITHEE X AE Y BN B AL T7, B AF 7 b b 3B 7090 5% 8 5 /5 A DHG9203A Rt EIR TR EHEE
(80°C ,48h) , i JY2002 HI ey F R PR ET &,
1.2.3 % BO A 2 50 A BRORE A 52

BEHUR X 1m x Im 77 1S AN T UM B SCIRE dh R 5 o A HUM B REAR J7 , IRYEHETT AR VR B2 15
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TERFFY X IR N HA E Sc BB, , Pe AL EEVE AR A BEYR , T AIE E 1T 4% B IR sh B R, XF i
5 BT BT

R4 Pe I Sc AlbkHb_EFAEERK  FRBKRBUR IR . H Sc BIRW# B 2)E , BULIE R 2. B
WAL 12.5,25,50,100,200mg/mL 3 5 MEEIEFRWE . FEEAEN 10em FIEFR LA, & M55 HHAE )
FiF 30 ki, LAZEIBAK XS LS R, 43 B IR 38 2 v B 6 B b b 34 SR OB 15mL, B34 (L35 28 1R /K X R )
B 5 M7, B TFIERA TR 535, 88 (26 1) C o Fh 785 & APRAR BRUIR 25 28 Wl Bz by 8 & Aofe
BRICFEEEFTE, RZFR, AR BESF , B R A 7e ) B 3R B (X RO Z8 18K ) » SR,
FERFRIEAEE
1.3 AR

WY RE EA A RTT R A K FEIGRE MBS N E 3 A E™ . EEKEENE,E
T A YRR 22 R A B3R 4 B DN B HEARAE G B RY XSS B B RYT S A0 & RCCH™ A
T4 S AV AT LA BETE R Se F Pe BOTE S BUR BEAT RN , 35 XTREVE IR 42 JB A AT TN

BARFNRAEBETE T Sc Pe EAREH M L Ik 1,

®1 EHeEHMEREM]
Table 1 Indices to quantify the ability of competition

L AR HIR
Name of indices Formulae Source
FHAX} =& Relative yield RY RY, =Y,/(p,Y,) RY,=Y,/(pY) [15]
AEX 7= M A Relative yield total RYT RYT, =RY, +RY, [16,17]
AT BT R B Relative crowding coefficient RCC RCC, =p,Y /P, (Y, - Y,) [18]
T4 77 ( A) Aggressiveness A Ai = RYjj - RYji Aj = RYji — RYjj [12]

a.b RRMYIF; p, o, RATER BT b 5 AWBI(p = d/dy) p, +p, = 1Yo ZRFEA YR b AFFERTTOL TR 2 R 5L, Y,
FONTER YIFD 2 FEAEIRITE LT W0k b IR Y B Y ORI o SRR I AR L, Y FOR YR b BRI AR i

1.4 SEitatr

% F SPSS16. 0 XA HEAT ¢ #:% .One-Way ANOVA J7 224347, 8 F Origin8. 0 X BEVEE .
2 RS0
2.1 BABEHEY®E BEMEZEENR RS2k
2.1.1 ZpF

EAERZWGO B, IRAEFE DT INER BN S E RS, B3 AR EE G 55 AR &£
W FEREUAANARERERERME R, HFERERARMER -BEEZE N 10% , %R
90% (& 3) .
2.1.2 HpF

RAFETFEE 4 APRBEE U T RRBEE N EEE, B AR, (HERRIFEX R B EKTE.
TN R —H LR % i TR R . HAEERAFETREEI RS ERRT K HEREELR
ERFFEBARACE I RIR 2B AT (E4)
2.1.3 F=EH

TIAER R FERARE D, WY ER B EE(E 59. 68 B K T EEE(H 56. 72, 1M 3
JAJG P RN 5 B, AEX %% BERIAH X R BE b o5 RS, A S BB AR Y, B RO B A . BFRE
SEHRLAG , 25 AR N 5 B, RE R 8 B R XS4 v B A A B R — BB AR, A S PR B A 2, R E
BHEXTMER—FEA. BIHINER BB ENEREER RS BN EWEE N (B S) .
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75 50 |
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E 45 - g 30r
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#8301 20 -
30 %
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()3:04 03:25 ()4.I()6 06-I03 ()8.I()6 1().I()1 0 03:18 04-Ill O6-Il9 07108 07:30 08:26 10—IOl
£ H: K7 A complete growing season 24 K22 A complete growing season
B3 ZEEUNHEFZETLLE E4 BEBEEERETULER
Fig. 3 The comparison between the coverage of Sc and Pa in the Fig. 4 The comparison between the density of Sc and Pc in the
quadrates mixed community in a whole growing season
2.2 Yﬁﬁiﬁ%ﬁ'ﬁ%ﬂ?}ﬂﬂ'{ﬂs 00 L —O— MEKR—H¥AE S. canadensis
2.2.1 IRAREE SERREE So L TATHIE btk 4 —e— 7% Poomminis
g , O
XF Se EHBE S PR R R, BIRHE HiRAE g 70
B Sc K ESFIE S 51K 0. 022 g/em’ F1 0. 019 5 4
— N ]
g/em? FRAERATHIN 0. 001 F10.001, % 2, BARE 2 |
% Se LM B FET RLRBERA LI ECP < & |
0.005) , —ERE L RBLT 5 Pe IBA K Sc LA Z
30 |
KA TR BT HMAERKIPRE . . . . . .
. 03-04 03-25 04-06 06-05 08-06 10-01
IE] EFJ’ , Se H"J:‘Fﬁjﬁ l]‘l‘ :F‘E: ﬂ&n_‘\'Z ﬁj'ﬁ H‘I‘ E*HT:EYEEE 24 K22 A complete growing season
BEIE P41k 0. 045g.2. 382em’, B B E KT (P <
0.01) BAfLEEVE 1 0. 123g.5. 468cm’ . Sc 4 FHY BS5 MMEITH Se 5 Pe ERETH ML

Fig. 5 The Dynamics of important value of Pc and Sc in one

U K ATTEAV =g/ EAR N A

IRAEREE T Sc PR EHREY R B2 T HRIUHE
(P<0.05) . Sc 232 Pe SR, MM BOLE T WA RBURAUREER , JU45 6 R J7 8 B R0 7T 0, IRAE Y% Sc
REUIRZ Pe SR, TR T HAURE , BT Se BAEY B IR T HALHE% o

®2 BAERHESRERNE Sc.PcHTE.MEAR LHEMENELRE

Table 2 The dry weight, area of leaf, the specific leaf weight and the biomass of Sc and Pc in mono-communities and mixed communities

growing season

B TS Mono-community BV Sc-Pc community
i H JngER—BiEE P JngER—HiEE Gk
Subject S. canadensis FEAR P. communis FEAR S. canadensis FEAR P. communis FEAR
(mean %) " (mean *s) " (mean +s) " (mean %) "
-+ Dry weight/g 0.123 +0.027 24 0.549 +0.137 25 0.045 +0.016 25 0.599 +0. 148 25
i Leaf area/cm?” 5.468 +1.109 24 18.534 £3.118 25 2.382 +0.915 25 19.873 £4.528 25
2
qu-l-,i/(g/cm, ) 0.022 +0.001 24 0.030 +0.003 25 0.019 +0.001 25 0.029 +0.003 25
Specific leaf weight
SRk ) Biomass/g 25.403 +£2.141 145  12.557 £2.580 157 7.603 +3.604 51 8.788 £2.260 150

hitp : //www. ecologica. cn
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2.2.2 RAEREE AUEE Po LM BB Y B LB
N2 7R, SARRE TR MR A BEYE Pe SF3 LM E 425125 0. 030 g/em® F1 0. 029g/cm’, bRifE 223
0.0030, Lt EZF AL E (P >0.05) . FALHEEMIRERE Pc FIGHRAEY B0 508 12. 557 g Ml
8.788 g, AnifEZESM g 5. 580 A1 2.260, Z A BE (P >0.05) , HIRAME T FEREE SR EMS,
TR T S A R S AR M IRAREE Pe ML EBERMEE YR R 5 HMHIEED,, Z 2R
Z/NTF Seo
2.3 SLEREYE Sc 5 Pe ZEgr S RAWTAIEVE 22 b AR ZL T
2.3.1 EETHAX™E RY ,AxH™ 8 88 RYT, X415 RE RCC MZEHIT® /1 A B Se Pe TE4 5 R AW
i A R RN 2 BRSO , TR SE S RE T U BEAEAR ARG S RY X B B A RYT AHXSH 5F R % RCC A1
THWE N A BRI AR

®3 TREEKRFTHRFIEHRER
Table 3 Competition indices values at different density level

a7 FER E Plant density (NgiNp, )

Parameters 1.07 1.04 0.71 0.48 0.44 0.36 0.33 0.32 0.31 0.30 0.17 0.09
RY, 0.53 0.54 0.33 0.41 0.33 0.35 0.61 0.30 0.47 0.47 0.42 0.47
RYp, 0.92 0.92 0.57 0.52 0.57 0.60 1.06 0.51 0.81 0.81 0.73 0.81
RYT 0.79 0.72 0.52 0.49 0.50 0.57 1.01 0.45 0.74 0.73 0.56 0.77
Ag, -0.86 -0.38 -0.64 -0.83 -0.14 -0.33 -0.01 -0.29 -0.10 -0.21 -0.30 -0.57
Ap, 0.86 0.38 0.64 0.83 0.14 0.33 0.01 0.29 0.10 0.21 0.30 0.57

RCCq, 0.58 0.29 0.98 0.50 0.19 0.36 0.50 0.71 0.59 0.57 0.42 0.76
RCCy, 1.71 3.36 1.02 1.99 5.34 2.78 2.02 1.41 1.70 1.77 2.37 1.31

EFACRAFREA RY 04 1.0, 2 RY <1. 0 B, JRIRFPEIZE G R TAASES; 5 RY > 1. 0 i, R TE 4R
TR ZEG; T2 RY = 1. 0 i, REAFE FFH N ZEF KPS RIT HRAARMETH KSR, RIT <
L O RIIPI R A LR, RYT > 1. 0 REAWYI A RIBA 74, RYT = 1. 0 RIAMY MR Z MR MR, B
— PRI LB SE s 7 — FhHEBR tH 2R o 2R RCC, > 1 MR AR a X7 b #9585 /1 2R RCC, <1 WZRHA
it a X b MIZES S/

Sc FEIR AT h AR P2 BRI P B = B E/N T 1.0, IR R 324 3 Pe AR = BZE K TF Sc,Pe
A} LA P SE s Se HEBR Ko MEIRAEFEEH, Pe MM ST REBOIRT 1, Se WARXTPIHT R BN T
L IRARERE P Pe Xt Sc MZE4 1K, T Se X Pe IITEF F1/1,

Sc 5 Pe BABGRKIFEISE S FFETUER, B Pe H Sc BB R TZHUE, SCRE Pe HZOKHE Se HifR
Mo o T ETHBIREJ7 Rtk IR B B U S T , BT ASE e 85 R B —E AR
2.3.2 FEAALHBRIT

WHERETT FPAEXS = B RY, TSI de Wit BRI ARX 7 8 & & RYT, RYT(0.665 £0.156) ¥/)h
T LO(K3) ,FHERETTH RIT 5 1.0 A BEZER, WMWY ZAR KSR, B—/n Lidd a4
B om —FhHERR 250 254 RY,A,RCC BIISEEER AT AR Sc 55 Pe BA BRI Fh 8] 32 FSHL/E A, H. Pe
EL Sc BB A e S L FE—E AR T, Pe AL FEZEFHF Sc HEFRH LMW T1. BT ETHURRETT B %
R BB BE VI R SRR T, T LA SR 5 R B — e AR
2.4 FERMK

Pc I Sc AR IR [ , Pe Z IR T Sco E I PIFE AR = B0 I, 7858 I 18] L4 5 A 3t
MR Ry 8], 3 B SRR 3ES J1 o Pe RIRJEHIARE B K EL Se R, Pe 7R B IR A KRR BT A 40
RREE(E 4) , SR RER 2 ARG R IR B 90% (181 3) % Se AW IHTES LRI, K Sc WL
KRz A, EFRA R RIS E] , Pe X S fRHF 50em & BEZ AL, dilk Se, MEIEEIEM (£ 2) B R
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i 2HE 50em A MBI EARBETZ(E 6) . —o— Kb HAE . canadensis
WA, BB B Pe MR KRBT R T 20 TS SR e

200.0cm 245, & HA 5 Pe BARHE V& 19735 B
205. 7em KA, BEH Pe 725 Sc fEAES B EER
Z RN, FEAEE FERBEMHF S ERS. R
W Se, IRAERE S E G RA 143. 0cm, H K& B
230.0cm, 5 H BRI 5E BE 176. 4em M K EE
290. Ocm AH ELERA R KB T R o

2.5 JRAETT b B K AH AR

—_

o))

(=]
T

120 |-

SEHITE E Average height/m
s %
3 &
T T

(=]

YEEE)UQ’%E_F »Se %ﬂ Pe *Eliﬁ% ’ %ﬁ( 2.3 ) ’ er‘ 22;&? A c?)?xﬁ)?ete grovgign-glieason ool
& BT TRE R R g, BTy E
SRS 5 10 2 0 SLREHLE PR T A0 SR M6 TIMRLRE P i Sc FARREIL
ﬂrﬁl m 7@ F)ﬂZ 5'] ] Fig. 6 The average height of Pc and Sc in mixed communities

2.5.1 BAERSET Sc.Pc THEZEML

RARE T, Se Pe FF TR E I AMBTE A TR 10 Sc FiF (3iF 36.07% ) T-hi B IETEK
Pe ke (HIIE 7.06% ) , 2 58 Pe B2, (14K, Sigy, =0.038 <0.05, Sigg, =0.000 <0.001) (& 7)
2.5.2 RFZEEFPFIEBKEERAZM T BRI

Se BT B HEH (Sc:24. 8% ,SP-5:44.3% ) i E5 T Pe R (Pe:1.33% ,SP-P:3.33% ) , H.%& 2] Pe
INFEBEE T Sco TEIRAESRMT ,Pe Sc REFFHH THRMRET Sc.Pe, (&l 8)

b 0030 50 - —e— WRAREEMER B
2 I . @ R ISR — AR
2 00251 I S —O0— RAERESY
2 | @ AO[ O RREE R
'E 0020 | l 5
on =
g & 30
g 0015} §
2 £
@ 0010 g 20r
& T S
HH-_» 0.005 |- T 1 ﬁ 10 |
& o &
FRREAS TR/ARESe WILREAPC EREPC oL TGO o oo
FhFHE KT Seed sample source 1 2 3 4 5 6 7 8 9 10 11 12 13

Kb BRI ] Days after treatment
B7 BEBERRET Sc.Pec FHELE

Fig. 7 The thousand seed weight comparison of Sc and Pc in B8 Sc.Pc.SP-S.SP-PFTFHILFE

mixed and mono-community Fig. 8 The germinating percentage of Sc,Pc,SP-S,SP-P

2.5.3 ScWHENS

Sc REGEFEALBIIIR' . TS H A BB RAZ R T, Sc A &F T 1 & 25 R I5E Fi2Ek.
PEARYR BS54 T, Sc RARWXT Se FF RZFHRSEAEF (B 9 o1 12. 5mg/mL) , MZER MBS T, Sc B
N%T Se Fh 7 B I H B ZIPH] (& 9 # 50 mg/mL,100 mg/mL,200mg/mL) .
2.5.4 Pc FhFAR3Z Sc M4LEEZ I

Pe FFAEZEIB/K P R R, SHIE Sc KWE R P BREERB PR FRE iK%, TR EXH,
Sc Pc BT Pe FF & ZFFIAE K T B A it sl il /R (181 10) o
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60 ™ —o— 12.5mg/L 0 e 125mgmL
—¢— 25mg/L —— 50 mg/mL

50 - o~ 50mg/L gl —O— 25mg/mL
-4 100mg/L --y--- 100 mg/mL

40 L % 200mg/L - 200 mg/mL

30

20 |-

=
T
&3 Germination percentage/%

B3 2 Germination percentage/%
p g

o
T

[ R N R B B
7 8 9 10 11 12 13
AbFEI ] Days after treatment/d

1 Il 1 Il 1 1 1 1 1 1 1 1 L
1 2 3 4 5 6 7 8 9 10 11 12 13
Kb PR Days after treatment/d

.
1 | 1 | | |
1 2 3 4 5 6
B 10 R4 Pc T SciRRBTME TR

Fig. 10 The germinating percentage of Pc in concentration
gradient of Sc extracts

B9 BEBEScHMTAERRE ScRIBRPRFR
Fig. 9 The germinating percentage of Sc from mixed community

in concentration gradient of Sc extracts

3 itig
3.1 Pc BAENBRAEYFER] Sc ¥ 1

(1)Pc 1 Sc B BREREWE R FRRAMBRGEH

PR B, P @A R R R R ORI AR R B, 8 T BV 19 B E &S], 78 Se £ R W1
B ELTE B SR R . 52 T Se KRB R MIE R WL AW B, BAKRES 1M Pe HIRIRAER
% M BEE FHIE B a1 F Pe BAARHEYR o

Pe BARERE AN By 50 #k/m” (SEREMAA ) , Se BAMREETE A2 B Dy 30—40 #k/m”, B Pe BETH 32 ¥
B AR E . B, Pe BRRAIE A KM Sc #E¥E , RZNWIARE. S, Pe B s MBEEH , HR
OZET, A% Se, R M BOEA =W a] DL G 85 K M2s (8], AR R W ZETHUMGRE . A THES,
HEERI R, AR T RHAEETYRER S, Pe WEEET Sc, HHEEHRNEB[UAKHARE, H
I, RIS HIRA ST, Pe B Se KRR H

PR AR 0 0 250, A= i R 0 ARBR SR I B 2540 AL [ 43 BERN [R) SRR AR W) &, AR S Bt , BRI T 8 280 4
T R R A R, IR IR BB R RIROR

(2) Pe 3% Sc fLIBAE RN AT H BRA Sc BT

Pe FiFFEZEIBE/K P R R GTERWRE Sc BB K ZFHRE -KITH] B 25, Sc B2 1AL B) it
Xt Pe {4 1 ZE A K TG B d s A 2 (B 10) o B RPE 2 Sc 25 B AR LB AR A4 T, 1 Se S ER A%
H,Pe JRA] LEHRA o # Pe 8L RA FE5r, FF B RBIAHKE Se HERR i BV (2.3 de Wit £ 153 #2
ANGs TR R T BELB

G)WERE LFERIIES EDNEARE M HRBEEER,

Wi B[R] 28 4L , Pe AR S ALIRFRZ T I, Se M AE S ALIRFRZ W8> , KB Pe TEREIE H G R U E
B AR Se B AR LA HIBHT T . Pe BIXT Se MESMEBE BT, T Se 4 Pe [
EHE TS FIHEN Pe 38 Sc HERRTZEH A BMTEREISN "

Pe BSRE—FZHFE K EFAAEY) , SR A BN IROK S &b B0, B TARAESR A T KK
AL, Pe EEIE BUESTRHMEAR R, X T8, 2t (RIRSFR AR E A SR stk R A R 2 R 5 2 AR
SR I RS E AR AT RO — ) E R TR A AR R A

Sc ARPEILE  ZEILEW RIS AR IR IR KRR S R E R SRR, R
WA A3 SR E A A Pe 43 AR WAL, Se MEBEMABRXE, FEEDERKITT F I 2RITRE
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B, IR A M . AMRKIREA Pe I B R, B2 NMKER, A B RITE K P &£ XK.
F H 5 Z X B2, Se HFLEW AR I 4 X IEZESZ 2] Pe AR .

Pc il Sc iE M M58, HAABRTEHAEDE, BABERLE M AER . AR Sc MFE P WEIET &%
YOI — 52 B IV S 2 A — A S o FIF Pe YRR S OIS FH X USRS K o
3.2 FIF Pe A 2545 Se TE AT A TR S

BAREKRET,Pc FEKEM TEHTER, HEFR(0—11% ) BEIRTF Sc £ZFH(13.3%—
44.5% ) (B 9) o P FEX4EHELE 10000 HiFfF-,Se 74 20000 %%, I H Pe F 7 TR (0. 0227g) T 5
F Sc(0.0046g) , FEXY FPERBAHXT 325 . 45 b, Se MR T BLRE I MR b i) e Bk & F Peo B ILA
Fi Pe 3246 Se 24T N TARSEAR A, X H My st 1T D E M AR S (Wi F 2 EB R8s, G 3%
) o EE Pe XF Se #=HIMA T T 5k SRR — 6 5 B IE ATk, AU S OB R
3.3 BAUHEY SRR
3.3.1 BFAHEYSEEREYERSTFY EHAEXRR

BV YA BB e BV SR 5 9 _E AR S, (BT . Se BEF= 245 bk 20000 21 L4
KEBHF T, FTRAERRKMEXGE TR RE 40, E T 3y, S RS EE7 " . 2R ERE
HIFNSR A Fh 38 B A X S S e Wy R 1S, G S8 259 22 (Ageratina adenophora) |\ fill 8 K "% 3% ( Erigeron
canadensis) %, 1€ BRI HL A, X LLAEYIE W BETS FFIE TR B V% , 78 B R B I B B g B 7 e
HIAE BB B, FEAR R B X W, B4 . (HoX — BB K, A A B IR T LR R 2, RA
R B B B U A B I BSOR BT R e 1B S = AR AR E B R AR Y &, AR W BRI B A
prITEE N
3.3.2 FHHEMEE

YRR, FEES WA AT RS HAT AW AEEY . BRAERE S REIRAER KR
R 1 B L g B A S 1, A BRI T O A S 38 48 G B A AE AR H AT BB I R B S [, B &
R AR BT A 5
3.3.3 @AM

BRY AR A A B S AR RO B R E R B A AR . R EBEREY L B R A K
WG, HOL AR K G 50, T B R B ], S s AR Y . BB AT, R NI B
B AT A AR K o T B 0 g i A A KR B X R B AR s B B, AT DA AR K L Sk 4 A
KB HISCR (B 6) .
3.4 AT LSRR Rl

A5 A TR g b O A s R R R P E A THE . SRR TR T £
DA ZE S R B A R AR VA 3 Se 8 B A, W Z A BE Y N TR AN, [F
AL T BT 5| FOANES | B AR

(R A 25l v A AT 5 5. B St bl PR AR X K, A3 A A ) B SR A4 A TR B 5 Lk B A
fR RN 25 ] BB 5 R TR A 56, BRI T L6 20 ER b ) B, 76 R b X i e A 8 O AR o 4 Pe S35 75
JBE R B A e S K BRI B0 7E Pe ARG A4 X, WG BRAK SR AN AT 47 Pk o7 B SC IR R A
Brigh: 4 Sr v SRR, TR BRI AR B RS AR R A T 75 Bl W RS, RSB A T B, R
Bt
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