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Abstract

Solidago canadensis, a long-lived perennial plant native to North America, was initially
introduced as an ornamental plant to Shanghai in 1935.1t then escaped into the wild and is now
spreading rapidly in China, especially in eastern China. The invasion of Solidago canadensis
has caused the death of local bush, seriously affecting crop yield and quality. To clarify the
success of S. canadensis invasion by analysing allelopathy, biological assays were carried out
for the effects of the raw aqueous extracts, ethyl acetate extracts, n-butanol extraction extracts
and the water remainder, from S. canadensis leaves on the germination and seedling growth of
wheat (Triticum aestivum), Setaria (Setaria viridis) and S. canadensis itself. We tested the four
organic fractions to impair germination percentage /rate, vigor, radicle and plumule elongation,
and fresh and dry weight kinetics of seedlings. Results are as follows: strong allelopathy did exist
in interspecific interactions of S. Canadensis. Among those n-butanol extracts showed the
strongest allelopathic effect. The phase of water remainder displayed no significant difference
compared to the control treatment. The concentration of 0.5 mgml” inhibited the seed
germination of S. canadensis and the concentration of Smgml” significantly inhibited itself
seedling growth. The concentration of 1.5 mg-ml™” n-butanol extract inhibited the germination and
seedling growth of wheat. The concentration of § mgml” n-butanol extracts inhibited the
germination and seedling growth of Setaria. The allelochemicals were contained mainly in the
n-butanol extracts. The self-seed germination and seedling growth were the most sensitive to
changes in concentration, while the weeds seedling showed the weakest sensitivity,and the

wheat germination showed the weakeast sensitivity.

Keyword: Solidago canadensis, Allelopathy, Biological invasion, Extract, Bioassay
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ki, N 645, FRAFLHAMNEEAX—pRTREEFHN, RTEE 1937 44
B # % % HMolisch 4 #3x — B4 & X Y LRE4EA (Allelopathy ) 1, 1984 4 E.L.Rice £ 4
MR 40 # 5K RR, WHEPLRERE ) : —MEAEEREELHR
AHEFEEN BRI ABRRE T ENLFURAS —REDERAED T L LRSS
HEHRFRRANRE, CEEWHER. RetteAC.

AT BEARERF RN, BREREESLT 1994 £8]F] T Allelopathy Journal, A
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HEEARELRRAUREE R AREF £ B0,

113 HWRHRABHREE ‘

LR FAETHYNEANALBE S, v £, R H. REAHTF. FEHEYS
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R REEEp A RER. BARBOIGIBURERNEERR, #X

1



WrkER. +FEH. IHREAREENERENRTHR UG LKAFEZHY
#HE R,

(2) Wi FHEBE. TUREBREIRE = EHGLBRI R, BT BA%#
BERERGRERBZLES. flln, FEEFRUAPURBHH AGERE S BINEH
NI,

) REQRY: ZRMRAFH R THFEURREZEANEENRX, BRYH
EAMFRLESA—NE. BARZ DR P ARG ERUBIER IR, W
# T AR AKM,

(4) EUAGIRERK: HHREGE. R, BoHEELMIB T BANS YRS
HAAKEWR, NT¥HENEK. RUEYUHEAEDTEH L HURAT, BHRL
EHRTH LA E£K,

1.1.4 LR B8 R 7 3%

HHl, WRARTREAXTHEANRSFH: 5%, AWLE. LFERTHLE
5&m). MpEBEFEEERANERR). BRARL. A¥. XETH. LEFEDRFH
EORA¥MEREY. LREAANTFEAMEY. K2 ABSZAEAREEH R
%, Ek, TERRAMBNEBRFELEERRNF ERTAE, KEARNBITF
BAYIETAT AT RO %, BEARNRK. 28N EE, URHXHERE
W, AMBTHEHRERAGRE.

ERNERNVBEAFARFEEEEN—AFF. BELBREAXD, LBAFRHR
B. 28, S EmERERE, UARAREAVNEBRRDLARTERNE. LFH
AHARERAFRBRES S RAMN R T %, EEXH “RENANEHMEEMNDFRE —
firkSBAMELERNAESERESE” V. EAREAHT, 2R TRIHRHRELLAE
A, BEEBNFUETAEUREARNER, TERENERAUITUANEH R AH4
MHRLEEEGTR, B, RBELNENN T HRAREAF AN XEZ—. B
HHREANANUEIF FARFER. YEAKLTNRE. ERIRMAEERSF.

RAE R AR A Y 2 32 RN B AL RAE A B SN T b ey E R M SOk
B, —BMRAEEENRTRANRER, WAL FEE. £KRTEFG
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RAERBEEN S RERNAENNE T ERVNERNHFLFHOMAZRE, ©iHE,
b, FEBPHURAMN. EWAREAFARTHRLER AL - ARNRFLF T %,
BERFLRRAZEFRLFHIT, HERAHRTFENCHNRR PN ER L, R5E
AABAME. GEREREREPRT. ATFRFNFERERZEBME 1~2mm, ¥
H B EREEA AR — A 1~7d, ARTFRENTLERET. WL FREHELN
RXMFRFOIWEER, EORITARTLFNEAERARERNE k. 2EHTE
FRME, RFWEK, REUTEF, oX#THTFRAEEELRABAEENTIRE
R, GRNEAM L2, BRERFRALFRAERTARY R NREERNREHHE.

REFARMAEKRKEFURLEHTFLFNEELRRFAANZ. FRLABR. THH
BREFEORKURATRFR -REAKTUREANERE, ¥ LKA THHRRYE
—BUHTFEFER. YHEKNEHBAREFTERSRENNLRYR. TR AH1L
RYRKELHELEEAE, B4, EKNTIHBEUUEA, I TERKE. THRHESIE
FREKENMNEFTERANINE, FIURSATBIETRAUIHWRGEL, Y#HTF
REAEFRLFHTH, WERRKEWERG, 2 L5 BSLHHE. 4 H#
EKHPHLERTHREE RKT, Leather #i, ¥ EHEHR 7~10d, MIZHETH
ERATUWRIER LYW —MBHF", bEFROFRA Y8 BN E BT,
12 mEX—RKEL
12.1 £

HRMEREAELX LI ZBRAEE R T RERT BB AU FH. THRRUTL
RET, BEFATHEE, 2WEENTL. BRIXEEE EERSAREZSN, &
RABERAFEINBALBRZT, XEYHFTHEE, ETUZHERBEFZHE
M E R sk AT RUER, TEUAZZAZX. SRNBHZ G5 R
EERRYERERRARERPRINH, RN EN LY. DT LFAEA
ERBMEIM. IRMEXMREE. BT, §#], FERAEOAREN EPNERPY,

7 KB 4 &% K Elton 1 RET RN £ AFFR KR & F %% 1 % 1E “The Ecology
of Invasions by Animals and Plants” ¥, #—XZRXERTHAXEHF K54, Eaf
WMAEMHANBBRNFT AR, ATRMNRUAERRR. BHFEHAREFES M,
WHRIBABEERZ, BERAXTRAGTER A ANEEWNE TH A XK
B, AXBRAERKLERAFEIEAMH A DHEFE G MR, GRMHEDEHF
AREF ARG ME, BXPHEIEARE. ¥5. AR, #FERZATE LAK
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B, PRBENGHTBRAREAE, IREWEAENELERAESLEAXES.

BREENTRAERY. k. B, BAELHERIL—BERNAENEHAT
S5, KEPFRERDGEN. BERRAAR (FAO) K KERF, ARG —2Y L
BEHRERRARINSR, DREERERKELEERAHG, HI b 7M. ¥
EERRRRTHMOE R ENL WL AL BENEME, BF TLEIXNNTEE,
Bsh, BEHA. FELBEN. FREFEXT. &BARE R E AN LA DA
RSN RO RIR, BRI XRAFRME L ERE AL NS, ETUSRES
MALBTHE, BAXXHE RSN MR, BANAHRRE G FDA R
EREERULAE—F, WINRTWEFE. KHFLED, REFFRLRERFE
HEFRFUAELRET, ERAEN 283 BARNEAA T, 493 %2 B HE K
By, 39.6%% # &5l ik R i,

40 Elton 44 i s A, NBA MM A ER T ERAEZANE: —RAALSRGAE:
W RANBUHERYHEELALAADRERENARE, REREAYRS R ER
AFREBEK, HESRASWERLEIOR, Q) ARWAELE SR, ERRMAR
WA EERA, BN S RN S RUATY, R HLBFARFALE:
BHRRMRAKKR YL EERRNBERAEHRGHHEA, REHLROARRA
ARAFENEAESTEHAERBFRAGEHE 1370 L2720, REAEEH%
KB b RE A R BFRABEL 574 LART. SRAMALEELANLH:
FERAAURABANBYRRAE W EREHTER, HRIERORE. RN
RENRE, AENBARE SAEE, SERELIH LR THEARTBLRAAT
PAE BT, SARNEI R TN BOR R A A B G BB 5 A XA R0 BT K B2
Fo YAKBEAE-FENTRE, ARETHLFBFEIEL, U E— MR
BN — AR, TR R A Y NRF B BOR S 0 A A A A TR R T o 7,
122 g A—HKEHAEHERR

PEX—REREFTLE, AER—RELBS A LMY, AAHATA. &
FRE. CHENBERA, EUALRGTH, ARBNRERLEY, HLRBERY
.

BEX—HELE 153 % PTH—MBAIE, ERTA2EX, BARL, EA
$EL, HAUEIENEL; BTAREGRRE; $oPE4, K 1220 EX, %13
Bk, HEHRARHEER, *HEEY, TEER, HRANSE-—ARBRED, &
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THRFNRRE, LBHEDE, TRERIAEF. EHA%E, HAMIELR
HFAK, BRTUMK 220 FRHET. BTERLERNY 0% AL, ThALE &
MANMBEEE. WEA—MELEWA 415 FRRE, KETA LK, EMREH
EANK AREAE, BoREAEWRR—REIAMH. AR H LB RA
BIFERFREH, LAERNEREEHP, |

EmEX—REEEAETH, $AEERERXRD, TESHRYE. T, 44
B, HEES, AUHREES. e A—REELEVNTEER NN, fE 24
AWRERRWES, DHFR. ALK Bhk. KELES. MEA-—BFERREA
AHBRTNE, RERARETAKREAK, AHEXHANAEIELH 4%, T4,
WEE. HFEEN. %, DLERELE, WEX—RELIMLHEHIRE, &4
EREEMRAH AR, S5 RN AL A LB A B RAAEL AL BRENHER,
MEEAKHAGRY, MEXA-HEABBRES R, SRERETEMYRIGE NS
4. TIKEMS X TFIEA—REEALKH RO AFRETRUEN, ERIHEYR
WA MER— K EEME, MEX—RELTUBIRG TN CHEY RAB, HR
Tt 3 A PO,
123 mEA-KELGEUNE

1935 £ A A EHMENRERTZ AMME. BTFLBANEHEES. EE0A0
REMRBHERTR, AXRSERLRANEAREEENSHARLY, HEFHL
EETMRENERE, PERAMBTEZMNAATHERRAKES. EXEL4H, BHM
EA-BEXERDEIEAHTA. H. P IHE. £8. M. ¥H. ZHELY
F AR,

RERSERRLLFAO)E YK P NS (IPPC) WHE LW RG24 (PRA)
W, wEX—KELNEREESFHUARE R=215, BEFHEARGAEANY, &
A A—RERNAELR LA, AEKTENNEX—HELL KR LFRFE R
W, REEIERAENKNAESTERIRARAYS RN RH. —FEZ
EALBANEKMRS, SREZESK. 2R, £HK, KIE — LHGEHE £
BEBES, . REBRAE, RELES; =. AKNK, ERHURBLENERMELE
ke, WEA—MELKALSE, BH TR, TEATRESERE, FHERLM
REMGE, TARAMREERNSZES. REARAEGUAFAZRELIHME
ETFENRMN, RAL-EX—BELLEKR., Z—FER B FReA—RELN
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RSB — LR, LR TUNHSELEK, WHNCHEEEGEANEREN KK,
MEX-—HELREALRER, KAAEK, ARBPMLEMFLBT, H2RBKRELS
YHERRDRA LR, XEFRHEFH - FR.

ARBNRTHENM. M. FHBZARER, BLEFLHERBEN RN
ER-HERLEEHNY HI.
1.3 AMNRE WRAER

M SREWNR” BH-—HESFRARTHAMRKE, SREUNE A4
EERNAESEFHRORL, THTHELAR “TLARERENH TR TS REHH KD
AR, 4R ANEA, FHENRETREM TGS, LPUBRARHGH, HEERP
BB IL” (“Baker” deal weeds characteristics ), “% 4 FLH1f& #.” ( Biodiversity resistance
hypothesis, BRH), “X###{RiL" ( Enemies release hypothesis, ERH), “St{t &%
48k 7713%” ( Evolution of increased competitive ability hypothesis, EICA), “4 AfAlE R
#.” (Niche opportunity hypothesis) f# “F R B " (Novel weapon hypothesis, NWH),
13.1 “BRRERLE” R

Biker ZEAF XA 8 FERAE BHR B3 TSP RNRAEM B B4 5 L A RAED ot %
Ta¥MmERENEER, H0H T RHENBE, TEEXT —# “ER” 2%, % Baker
REEIERANRY “BRRERE BHE, SMUFHMB “Baker” LR M THIE
#M 7. Kolar #1 Lodge # A B X B E MW NEHHTTUH, EREFNGHBHAXES
—S R EAE: RA-ABEEENROANALEER. CEREE. £HBLR, MY
KEH, UREE -HBRA R BR L EAEHD). B, Rejmanck FELLAER
HWNGHR BT 5 C A R A e A X, Sutherland A A A X B AT H KB ER K £
%, REREHRFER, o0 T o4 TAE R KRS 19960 FEM 8y 10 N E RAESH,
BRI TRESERE, RMREGHREE. NBEHIRREFGENRE I RABES
KA, HTATEET NI KRR ESN “Baker” HEC7, Sutherland A 444 E & A4 4
RNGEHLFRE LI LR, BEMAEEN. BERK. TREHE. AER. &
. WTE, —FAERFFLE, FHFEEXK, V?ﬂﬂ%ﬂ\ Fi,

MARBEECEPAEKPERE, REZENRREERE T EHA ERBERE.
REMRTETVREGEBBERIN: BTFRE, MEA—HELOELIRMTTRER
F004g BHEMTFTHEOIg HTTEBEKR, @ A-BREURZARE, &7
BRNH 4, 600, 000 AT, REFZERFREL 2510 7 HEFREBHEN
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HBE: mEA—HERL. RERZAWNERTHEAE, ERARAENIEAT
RATKEEY & LEHASRNREAR R AR TESN AR AP TR EHENF R,
WEHLE. REEL. BRHA, MREANARARETUMAGKESY #, WAMEHE
WAL ETENERTRL. AAMSHFEL MM, FAREDRBERE T SEMRDE
WAL, WAAHENRARZEAARENAESE. BRBFELDFEHNLD,

“ERRERME BABRET —BEPHRINE, ELFEFANLPRRES.
—MEMER—BMNEERE, AR EEREHENRE, RRARKET R, 48R,
BHNRHANEE LB, EERTEAFHA—EHEL BEMTAMEDNER
& Aol 98
132 &% HHEEARL

Elton F 1958 4k i T — N2 HA BN REB AR 8 RPN £ 9 5 B4 EHME IR
(Biodiversity resistance hypothesis, BRH). Elton iA X 2 3%t & 1 % AW KT 3t #5050k 4
MG REXEENER, WRERFE NHERN AR L — 0B XN A 3
RENER. FHEERBAESREGERAT ARSI ARUMERNER £ KFHFF
EWMAR ERATARDAZAAFYHBIAERATAGEETESMPEENERE. %
b, Elton T4 H5 (ARERDMEY) B FRNERE TR MDY, £ % HHAPK.

FHMEENBARLEGRA - BASFRNIFARFNEBTH-SHEE, X
FHEN2 A NER RS LBAELH K& T X BRI, May 2 MacArthur AR A E AT
5B EREEMNX R B L RAE ALY BRE BRI EHEY, ERIZAZAANEFRIAT
—, MOBERBITEMRTRENEN, EXZAENSHBATRE, HHa%
BlESME, SIRPYHNRMEAR, Post f1 Pimm R B My “BEHA” ERH%ES HMH
IR T BEHANRN LM, Law 0 Morton R 8y “E4HA” B RYMBE WEE
HAA A RNB A EA BRSNS S, Dukes KT H AR EHERE Y4
4 HEM T DUE B R R A N B R,

MBAX—BANIFEEERE TAEHSERARNAESER, AELAAHR
THWARESE (Fluodlh) WIRFENRZAENERARE™E. Knops # 3 mx 3m H#
WATAPERPEVSNRNBRAGEYHEERE E X, Stohlgren %ﬁﬂ.ﬁ'%ﬂ’
FENRF R AL EN BN B XIS RNRYHELY], Symstad 7t B A b3
KNABH P HEFRTHRTRMER, EREFTHSIRNE MR A A ER K
FEEHMTEEY, SEFRERTETERRMRAELER LI NEHERE ANED
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SHUEETARZRELNXAZN, KARMENEIEN K PHRELNHLEFEINER
Ry sk A,

Rir, ERBMEAREZE LNHRERA BRH B EHMRE T 59, Levine
D’ Antonio 1A 4 BRH Rt 72 — ki S 5 & A A T DU Rl 09 RIR W15 2] TESE, (EAbA]
AABNENRAERFA RN RARANENIRUEFTER AR RANNRGERZEANE
RS, BERUIBARENLRER TH WS R TURBMANERY R, ERLER
IRARENTERHRT EMIREETROAEB LRIH, HRERFAREHH I
HEBEARE., AHARLERA, —LRYPHTERRERIRNE, RTSRHEIK
WA NZ. Palmer fu Maurer ¥ 2 E X4 “NRREHAZ”, FHEELNSHERE TN
X, XHH NRE#H" 28 %, BAERHEIRYHHNRDL
1.3.3 R#uk# R

Darwin X FHR TR/ B THETRHLDE L XENG Y, THAFAFFR
BEMHAZD, EMEN-BS4E, IMOU—ERN THABARNRHEZESRR
HERR, FEFEAMEFRNBRT TR, HBORAREDBEINGT L%, HOH
RERBLCRBNBABENRYD, RRECEFEETRE LR K fox F@om LY %,
NWELEETREREUA BN EZARE, KRR Ltk EXM L
HHHER, SRERTUNRAREG AT EATREHHE K. Louda EWALEHX
AL, REAZITHEDEE L HETURERED DR AN EATE )
AIBY,

ZBRANFRTOETEAENIE, —MRARARFERAAEAITE - HE XK
XURNEH, TERREFWRECHEYNET; B —PRUAXRBGEERTAEY
LR,

RAREESFXN ERHAERUAENE: —FE, ENRERFHR, BEAN
RBHRZRNRMEP R BB MR, 5—FE, AFRETENBENT 4%
RENINEARE NERAHFRAGRIKE. BNERURFTEEAEMBRERKTIN
B AT RENAR A A AT A A ) o SR 0 3 DA K T 4 42,

134 ®BE 4 HH#MBRK

BERFNHMBHA (EICA) REF AL, ARNBOHREIENABRAERET
FREEMRALHELE., ROONRHANNEEA AN S FADRBERTFELTE
BTG » BE 4 TR T A O R BT IR M E N 5 LR . EICA Bt RS THES X,
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—BRXT “AKE5HH” RBELIRARE, EHFREFTHTRIXE, IRBRFET—
BEARTHHAKAMER, RERIXURFTFARELXRIBRLRAES AR PHAS
PRGN ER, WEXHARLEBRNEHEND B —BRAARNGH A IRFHE
RS, EEAETH. BRUREEE S gl

Crawley ¥ & HZ1E “Colonization, Succession, and Stability” + & T4 — 2 4bk
ANERENGHUAEREMEKNES, THIH FENMAMEK NP, Siemann Fo
Rogers 9Bt R AN B AT AR AT EEA REHATH R EN B HLRME T — %IE4E,
CHEREAMABEIINBEINRTRES T —NERGRERER, Callaway Fo
Ridenour & K WREARG T RUMGEE Y, IREDTHLHF~LES LRYK
WrEitt, XRESUNEERBRRT “A K5 H” T4, % EICA #1477 ERH
Fo. 5t EICA BABWEERER: NREDEFERFTERHE T EXRNEBRF ERE
BN, EARAEENKERG EAXLERNA LGS REYHANELEARF
CAHMARKEE S G E; b, KAERENTHEHRERAHA T —EREE B,

1.3.5 & AALALB B

' “4 AUHBBI” & Shea F Chesson F 2002 447 ity —MRF W1 b A, NOH
XBHREFARELAYERENRBEAEPNREED., AHRE. KW ERE
REANHEFRETNEREHEKE, THREAHEZHEAFEETELE, — MR
MIXEENHERMGRE A, RETRMHONERES. “EA5EHE” (niche
opportunity ) HEX A E— KR ESURBEL - M RUMEREETRBEL KR #
H. ERE “KFHBE” (resource opportunity ). “AFFBAE” (natural enemy escape
opportunity ) Y4 &3 & T UHR A R FE. REYERRAGRAHEE VL ERE NS
#E. NOH ¥ XSk # it . FENBM AN RN ERE L LA B IR SR XD
W, AARIUNRERGEGHRAERNENENLF, CEHETHZITREZREMX
W, RERSMEH RGO, KW H R TR EA R X By GER %
KT GENRAMTE LGRS,
1.3.6 37 X BRI

NWH BN REEF AN, NREARBEBF LN - SXEMEHRBLS MR
BEREAKELE, BEFATRAIRENBMAS T RECE R o LR g e mf s
HMEEETRAMAHNEEEKLT IR, #TAARKT LARAE £ 45, Calleway
SEBETHINFH AT NWHBRHAATHERE, |/ T “allelopathic advantage against
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“resident species” AARS i, #H THRBEARNEREIR D TEN—NEEHE.

Y FAVNERZEARBBR FRE TN UEDRRR AR LR VRERAAR T
A E AN E SN E TR, 1986 4, Rice ¥ 050 o B A 40 % 15 8 th 1L R A0 13 4 %1
AR 15 KK, HEUMTRE. ANBROAERCEDRAERS, L4 K, FEF
RAKURAFNIRREY AN TFRER B Y. EFRFTEL, EHERIHERK.
AEREERARERAFARG RS, EARNBINMBRG=EERDEFEEHA.

A EMBNE T, TRREDERBYAY, AEASFERAEANGLRBREARER
HAFENNE, FHERRSANAEZRAXK T IR T RENENALH. EHEHEY
HUREANEFE, CANLREAREEIE: REESHMEED R RK. W 4
ARk ERBMES. BHENAEGELREA. RERBHEAETE. XHFEEYS
BEARRM. MEEARARETLEYH. ELAZRAKT LURERATURUREERE
BRERS. NEUBEAER ARSI U EAEER .

ENTAFLE, TG AEREEY, FINCEUROENSRRFES, UHE
A EEAAMERHNRUBERARRTONE. ShtE, UMBRERAARYE
A, EERREKTLEAIAEY. £85. GEESRHAPRE, UWHRANCREAS R
FRASZREAFEELEERAFRENRE. SPREDNEIRETE YB3 010 4 7 A
REXRRRERARZERYE, THENSZIANERAGLRE. REMSARYH AR
F5hEH N RARRGRAZER, B “AREASWRARKE LR ER X HIERR
BRI AREDINNFTHRYFIERRERM, LREASE S HBRABKEA.
AREREN, MHRFLERER, FURURETRERAGZE 4N RMAHEA
WHER, RMUUMEFREBEESHKR (Hh) AFURATRIYE, LEAZERADHE
BRABFEANNAALERYRDE RGN EERAE.

L 4 mEX—REEHFLIR |

MER-BRELERNASFIAZAHLSHEEN, BANEZ T2 ERAEA—K
FUNAERERR., DAFRER-HKELGE Y. FHRTFRAFARE B AL 4 0 #
FHERGEAKNMRER, MTHBELERS, BXRLEFE T e —REHAN
R AT SENHR O, FEERRKI—ZRE R I A 4 KA B
R REREALANFREBTIVSHE, hEA-—HENLARANERE R
ik 17162,

PELRAAMEA-BELONRERXRAZAD> R F R B4y u8ERH
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XM, RS RFEANR-REIEATINIEA-MERER KBRS ROLD TR
WTHAREASS, FRELWER-BELAARBROURERAR Y. He, X
“RELEXNTRAFNEN T BRE, FELETLAARBNESEN, KX L4
MAHRGESRAERBANAE. IRANBRREDEA - BELTALRMERA B AR
X, EREBHESRORE, DEARBNEMTRES). ERAREZAET . it
—PRAHEE SHURNAR I RIRLER AT S P HEE0E. HRB*—F TR
EA-RERENERIARFRURERRARABMYANER, EXRFHAARE, Mg
X—BEEFEARBHARESE0, BRI, HEHES,

BIREEANER-—RALREMHARRAE, MK, AZ. EX. AR, BHn
WERERNHTHRAARNIGER, IR, EXPARE 3 RERHLELKTE
¥, REEZAEFS, LHOREER. M. FH. DE. HER. #HMLE
 THAEMT, RAATHRERTHLSERRF RGANE AW HERS,

EORWER-—BELREBEFLEABRRA SO X 0T MLRERARTHELR
A, WER-BREREABRRBPRFLEARRANOXT MR FHEREAIH
R, BRENREKBRRAPRE LEARRAAENHORE PORAB AR EHE
FRREFEHENE. RELEARRABENRBT AT MENHK, EXREY
HRAEKKIANWHER, RAANBREARRBANHARE R EH S HRT TR EY,
R R A AR RRA BT £ — RN, B EHSEESERDMERTHRE
Fi % 2| thg 30 518,

ARRRA, MM TEERE. OF B, KO EEHE. ErE. FFESEX
HAEYEBANHSTRE PG E LK, pEA-RELGEAREHHEECE, W
B RFSE RN EZERD, EHRTURN, EUEHRPER—BELF —XE
BRI B, ZEA e REEMERL, T OUBK A Bk B3R
B, BHELETEEEmARENRE, FAREIEAFERRER, FRNRERT
A A 3E T,

1. SHEEHEREX

ARNGEMEXLEMZFENEREEI N REER. TR HAWEER, B
ARNRENHFREERPELTLEHNAGBERTINRAZTIE. MEX-BHELOAN
RUINBRAMBUERRART, FEVHREATEPRE, BRGIELLEN, Ex
YNR A A8 X Al Ao B 7 W BB TAE R MH . A 0K P AR 4 ] R X
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—ARERERRARER R ELNRINE, XFUMEX-REREREGY K
FRFRARGEREAEERNL. MW, AARETH S FENREIFHAZE, &
T AMANREA LT EERX.
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2 MEA-BELHARBANPIR. HREEE ZNLRER
2185 &k '
2.1.1 AR

¥ R ¥ (Setaria viridis ) ¥ T . fng K — B EH(Solidago canadensis)# F Fu#+F 2008 4
11 A 15 BERXEHIARFTHELFREFPESAME (29° 48 547 N, 121° 34 27"
E, #3k 8m), /ANK (Triticum aestivum, Hi¥2 5, WTFHMTRHFAF ),

212 R K #*
2121 XEBDH &

KRF o X —RHEL R, R2Skg BARATLEREE TR 480 (B &
=1: 5), RBALEFKAE, B, LR, REKRE, BASRXEN BRI, A 4L
EUABRILERRY, B, 198, BEKRSE, 52846 H/KRI(128.836g); I 100g
FHWHETAK, ALRIE. ETHRAER AERERABIZRERE, H2LR
LEEBM(16.511g). ET B ERM(48.136g)F | KA KL M (35.353g), . HHAKRRHL
Bl FABABRK 0.5 mgml”. 1.5mgml”. 5mgml’. 10mgml* WAERE, 3t 16 F 4T
HTREFRAEEA.

2122 RBADEHTHXB AL

NERT 4R RARA 0min, B4 AL R T4 BMERAHRREN R
B, FAEFREERMAT 100 £, 2 BBRNT F K E 8 42 F 10ml, %358 fw A &4 K 10ml,
AEABITAME, GAANBERIKEL HHEHFREE TH/EAH 16/8h, £5& 40pmol/m’s,
BE 2SCROCHATIAGETRESR, RFHFRUBRRERAL hITE, § 12h x4 E
MR E N AERARFERENREHEN, NEIEFHEBA. F 26h FHEAR,
% Sh A HBFMHTRFK.

2123 RFMNARERTHRB WAL

FREMTR 02%KNO; BHE}HE 4CTHKE 7d, REAEXBAREHRTH#. L
EROMTHIBEREFAFRERROESREY, EMERGERMT 100 &, 2FHEN
FEKEHAER 10ml, #EWANEKEA 10ml, AEAEL1TAARLE, FHALER3 X
4. KEHFEETH/EAN 16/8h, X5& 40pmol/m’s, BE 30CR0C WALABEH T
B, RFHLUBBRREMEAGE, & 2h I EEEAEAENAERUGRREHE
WREHEN, MEASBNEARK. FIEFENE, & 1 EHFEEZATFLIH.

13



2124 REM B A M FHREWE I E

MEX-RERMSTH 24%KERNBA 15min, AEBAWKTE, EEARA
60min. XELIHFHIBEREEAHERKNIERET, EMERLERMAT 028, 27
BANFEREHAER 10ml, MEMANEEA 10ml, LEAE 172, EMERI KE
£. WEFEETH/MEEM 16/8h , H3& 40umol/m’s, B 25CLRO0CHATAGHE F#
F, MIFRUBREREMEARE, 8 1d IXEEAREHLERUREEREN
RECHIEHE, ABASENEEAK, £ 3d BHABAE, SXATHEFZHAFRIH.
2.1.2.5 RN X4 £ KB E

EREMhREs “REY/DZHFHIERR” HE. BOERRBM K HHT 100
BANBEREHAHEERRNESRE, EAATARE PR, H2 50N 10ml FR&E
RER, HBAEEK, F1ITNMLE, EMERIREL. F 8h MEHREFRE S
RYEANERLBE. BROKE, URLEHHETHE/L. AME 12 %k, Fe4d
2.1.2.6 REM M RESHE KB el E

BRAGRRES “REAAREM TFHMERE” HR. BERREMZHHT 100
BAYBBRERARBRREERE, EAATARE PR, #2051 10ml FEERE
BAEER, MBHEEA, #17E, FALERIKREL. § 12h AEFEFERYE SH
BHERERE. BRAKE, UREEHHENTH. HAE 12 K, JiH6d.
2127 RBAXE A EEKPHERRE

EREFHERRES KRB EHMHFHIMEH KL HE. BUSRZBM K #HTF 200
RAGBREFARBZRRGIERE, EANATAEH FIEH, #2050 10ml FEEE
AR, ABAHFEAK, F 17 8, FALER 3 XAEL. § 24h JSEFDFRYE 10
BeEMELREF. BRGK. ERE 12K, K 12d.
2.1.2.8 ¥ELH

RAKFER. KFPPREBEINETFE MR RABFHRA L.

ERANAZHRERTFOR T RN R K

KFR= (K FH/100) x100%;

RFH=(RFWHTRNKZFHRI/100) x100%;

RERY=Y (GUDt) Hd: Gt HEtRHMTLFY DiAMALAHFLEEFRN.

MEA—BEHMTFEFE. RFZPELFH KL TATE

RER=RFHEER;

14



EHFR=REMP T RNKFRR/EE;

KFHU=Y (GUDt) Hd: Gt AEt RWHTEFN; DiARARHAFRERM,

LR BERA spss13. 0 Gitiktk, FALEEF 205 LSD 4 BB ATR
FR. RFRREFRUER, ,

FReEEERFEEDUEER S, HEAESHEABELE(TC ), K
Williamson 3% I} #) S48 80 RI 18 % 5 B 1847

RI=( 1-C/T % T>CH
{ T/C -1 % T<C Bt

Hep, CRABME, TRAEM, RIRKMERKE. U RO BRTFERHAER, % RI<0
B A MR, RI A9 4 3E R AR BB B AN,
22 &EREH
221 REBYARPEMTFHR oG £ KB W
22.1.1 REM AN EMFH R

WARBHREANDERF ALY HWABRBERLE 2-1. ARPTUEE, X
—BREHARBRAANERFRFE, RFRK. KFLOVAEHEMN, EELERK
Eshn, XATFHLINEERAEE. EAMIRBEERYLEIRE Smgml” 6 8 EMH
B FH K (p<0. 05); ETEERMAEBKE 1.5 mgml” 34405 # F 8 KL (p<0. 05);
Fl KM KE 10 mgml” A A FH L (<0. 05). RIAKEAZ 10 mgml B, /»
ERHFHEESL N A B 44.28%. 69.89%. 39.79%. 90.31%; ik Bf IR A EE 7 49 RI &
&K #-0.557. -0.301. -0.602. -0.097.
2212 7B DX Y EE KNP

PREFHEKRARYELEKNFANEESY, TRRENNMAERAN DL E
PRI A K YmeESRLE 21, B 22 &k 22

0.5 mgml™ W EMAREREF A KETEE, REN 15 mgm” B BFMBEF 4
¥ (p<0.05); 1.5mgmlI' W ZBRZEERY . ETBERNMMNKAMEEWHEF LK
(p<0.05), I EL0 % B AL ERORE B AT, SETEY RIE 5] 4-0.457. -0.456.
-0.536. -0.430. .

WERX 0.5 mgml' oA AERPERABREKETEE (p<0.05), EHAMME
THERYLEIRE 1L5mgml’ BEMBIERAK (p<0.05), F EL &) % ki M 42 Ak
EM TR B IEERDRRAMRE Smgml’ BFMEERLK (p<0.05), B

15



KR R AT AR AT, FTRERNAEARE 10mgml! B, JBRA 2d
R, '
FRAEREMEX—REL A 4 RARAABYE S, YERELNSEFE
REEENARHR, WEAEIRER N, SEHEAR, BAAE. LRLEERY
PR AAMRE 1.5mgml" B4 %8 € B EHE, ETHERY 0.5mgml’ B (p<0.05) 4
YHEEERMG HETELMSRELLEN, ETRERNYETERGEE.
FRKENURRRANNE S S LAY HRBHELRET, DRERARNE
FERKEAERIY KL RS, BREIMS™ KB #1380 AL A K B B K T
W, MEDE K NETHFARIGORE BT —, LN RERRE,

G AR R U B
%21 REMEX-HELTHN 4ARBRRAN DM FHEROEH

Table2-1  Effect of four extracts of fresh leaves of S. canadensis on seed gemination of wheat
REB ®E (mg -ml") KHF%E (%) KEH (%) RFHEK
Extracts Concentrations Germination percentage  Germination vigor Germination index
A4 water 0 96.33 +2.08a 48.16 = 1.04a 92.66 £2.08a
ARRBER 0.5 92,66+ 1.15a 46.33£0.57a 85.66 +2.51b
Primary water 1.5 91.66 +3.05a 4583+t 1.52a 83.66 £ 1.15b
extracts 5.0 76 £5.00c 38+2.5¢ 68 + 6d

10.0 42.66 + 5.68d 21.33£2.84d 23.33+£2.51e
LBRIEERY 05 90.67 + 2.08ab 45.33  1.04ab 87.33+2.51a
Ethyl acetate 1.5 85.33+4.51bc 42.66 £2.25bc 77.33+4.72b
extracts 5.0 78.67+5.51c 39.33 £2.75¢ 68.66 £5.13¢
10.0 67.33+5.51d 33.66 £2.75d 61.66 + 3.05d
ETBERY 05 94.33 £ 1.15a 47.16+0.57a 78 £ 6.08b
n-butanol 1.5 75.33 £4.04c 37.66 £2.02¢ 61+4.35¢
extracts 5.0 60.33 £5.51d 30.16 £2.75d 50.66 £ 4.5d
10.0 38.33+8.3% 19.16 £4.19% 2033 £1.52¢
F A 0.5 94.33 £2.08ab 47.16 £ 1.04ab 76.33£3.51a
Remainder in 1.5 92 £2.64bc 46 £ 1.32bc 52.33+13.2b
water 5.0 90.33 £ 1.15bc 45.16 £ 0.57bd 55.33+2.51b
10.0 87 £2.64d 43.5+1.32¢c 47.33£9.61c

BEXRFPHR LR, TAHNFERTHHERAT LSD 2 ELRH a=005 AP LBZREFME. Data are means

+ SD. The different latters denote significant differences at the a =0.05 level in the process of LSD multiple comparisons
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Fig.2-1 Effect of extracts fresh leaves of S. canadensis on the plumule length of wheat seedlings
AR B:LRLEERY C:ETRERY DAL AM
H-ANERTIRELHTHE, HELETRNFRRFE =005 KL LHEREHM,
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Fig. 2-2 Effect of extracts fresh leaves of S. canadensis on the radicle length of wheat seedlings
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%22 REWEX-HELTHAH4HARRANDNERERTEN TN
Table 2-2  Effect of four extracts of fresh leaves of S. canadensi on the dry weight and the wet of seedlings
R KE(mgml') | BFHEQ) BFTE@E HREEQR) BERTEQ)
Extracts Concentrations | Wet weight Dry weight Wet weight Dry weight
of plulules of plulules of radices of radices
AAFK water 0 0.052+0.005a  0.010+0.001a  0.093+0.006a  0.010£0.000a
AFRBER 0.5 0.059£0.0052  0.011+0.000a  0.093+0.006a  0.010£0.000a
Primary water 1.5 0.033£0.003b  0.009+0.000ac  0.108+0.001b  0.009+0.000a
extracts 5.0 0.036£0.004c  0.007+0.001b  0.068+0.004c  0.008+0.000b
10.0 0.022+0.007b  0.008+0.000bc  0.055+0.007d  0.007+0.000b
LRLEERY 05 0.050£0.000a  0.009+0.000a  0.095+0.000b  0.010£0.000a
Ethyl acetate 1.5 0.035£0.000b  0.006+0.000b  0.087+0.000c  0.007+0.000b
extracts 5.0 0.034£0.001b  0.006+0.000b  0.073£0.001d  0.006+0.000c
10.0 0.019£0.000c  0.006£0.000c  0.063£0.000e  0.006:0.000d
ETBERY 0.5 0.033£0.000b  0.006+0.000b  0.073+0.001b  0.006+0.000b
n-butanol 1.5 0.014£0.000c  0.003%0.000c  0.057+0.001c  0.005+0.000b
extracts 5.0 0.016£0.000d  0.003+0.000d  0.042+0.001d  0.004:0.000c
10.0 0.010£0.000e  0.002+0.000e  0.027+0.000e  0.003+0.000d
FRAM 0.5 0.047+0.004a  0.010£0.001a  0.097+0.000a  0.010£0.003a
Remainder in 1.5 0.030£0.005b  0.008+0.002b  0.086+0.003b  0.009+0.002b
water 5.0 0.029+0.002b  0.007+0.001b  0.075+0.000c  0.008+0.002b
10.0 0.026+0.002b  0.006£0.001c  0.067+0.001c  0.007+0.005¢

BERTTHRHARL, TRAHFEEATEABRTLD S EWHRA a=005 KFLHEREEH,. Data are means

+ SD. The different latters denote significant differences at the @ =0.05 level in the process of LSD multiple comparisons

222 RBAUNPRERTHRAYEEKN B W
2221 RBAUXNFREM FHLNE W

WHRBEALERANHRERTFHLYAORELERLEK 23, ARPTUEY, v
A-—BERHRBANBHREN FLFE, RFHY. RFPNPHAERMN. EXFE
TEBERWAEIRE 5 mgml” Bt B EMH M FHKX@<0. 05); ZHRILEERAAER
B 10mgml” 8 B EWE AT H K0, 05); FAKMTHBEMHMTHLED. 05).
REKELE 10mgml” B, HRERTFHLRDH Y XEH 61.79%. 62.5%. 42.35%.
84.02%, kAt RIME 5] %-0.382. -0.375. -0.576. -0.159.

2222 BB REG G EKNT W

TEKREGUAREARNPRENEERESF £ KRR ELRLE 23, H24 &
& 24, BHAMKEA S mgml’. ETHERYAEIRE 15 mgml” . ZRZEER
R BB A ARKE 10mgml” B B EH0 B F 4 K (p<0. 05), EdAkM. ZRZ
BERMBAAEGRERELTRE, ETEXERYIH RN R HRRETE.
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FEXAMMZBRLEERS N 0.5 mgml”’ RABREKEREE (p<0.05); B
HREN 5 mgml'. ZRZEERYREH 1.5 mgml’. ETHERALEIREN 0.5
mgml” B B EWHEREK (p<0.05); ZMAERABARGAKXIEWHER, REHK
BERMAE; FRAKEREN 0.5 mgml” ~ 1.5 mgml" XEREKHTEERHFER, KRE
HIGRAEARE, REHN Smgml”’ B B EWHEREEK (p<0.05).

FEKEUMRRBIAEHREG S, BFRREESRFERKEL AL HR,
MAEAKE I, SERKALEE, FEAMM LR ZEERMAE Smgml” 4%
HEDERMK, ETHERY 05Smgml” HYYEHESERMK, HAKMAESHEHE

KT EE (p<0.05).
%23 REWEA-HELTHHIARRANBREERTHEAOYH

Table 2-3  Effect of four extracts of fresh leaves of S. canadensis on the Setaria viridis seed germination
REA WE (mgml!) RKER (%) RHEE (%) REEK
Extracts Concentrations Germination percentage  Germination vigor Germination index
4K water 0 48+5.53a 42.66+5.02a 23+4.76a
AR BUR A 0.5 40.334.5ab 34+7.21a 21.2242.251a
Primary water 1.5 40+1.73ab 33.33+5.85a 19+1.15a
extracts 5.0 32.66+7.63b 21+£3.25b 16.33+2.08b

10.0 29.66+4.16b 18.33+£5.51b 14.83+3.81b

LBMLBEERYS 05 46.33x4.61a 39+3.02ab 21.66+2.51a
Ethyl acetate 1.5 46.66+3.02a 37.33+5.24ab 22.33+£2.72a
extracts 5.0 516.02a 37.66+2.75ab 24.2+4.82a

10.0 30+1.66b 24.66+3.32b 18.66+3.01a

ETEBERYS 05 37.66+1.15ab 32.33+2.31a 19.83:4.76ab
n-butanol 1.5 37.33+4.74ab 30.67+2.02a 18.33£0.67ab
extracts 5.0 24.33+5.06bc 12.33£2.75b 11.1243.25bc

' 10.0 20.33£5.13¢ 10+1.19b 9.11+1.34¢

F KA 0.5 41.332.08ab 37.68+2.04ab 21.67£2.75ab
Remainder in 1.5 35.67+0.58ab 31£2.64bc 18.38+0.28ab
water 5.0 37.67£1.5ab 25+0.57¢ 17.334£1.25ab

10.0 40.334£3.38a 23.67+2.04¢ 15.26£3.37b

BBETPHY /R, TRHNFEXRTS5NBHATLSD 2 EUSH a=005kF LY £ 3 EEH%. Data are means

+ SD. The different latters denote significant differences at the a=0.05 level in the process of LSD multiple comparisons
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Fig. 2-3 Effect of extracts fresh leaves of S. canadensis on the plumule length of Setaria viridis seedlings
AB AN B: LB LB ERY C:ETHERY DA KM
HB-NARFIRELANTHE BRITENFRRTEa=005 KT LHEREFH,
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ARBAN, BLRIEERY, CETHERY, D:AAAN
B-IMRRFRIAREHGTHE, BALTEANFRERATE a=00S K- LHZREEN,

22



%24 REWMER-KELHHHIARBRAAPRES HHEH YN
Table 2-4  Effect of four extracts of fresh leaves of S. canadensis on the wet of S. viridis seedlings

R AK RE (mgml') BHF#HE®Q) EREE(g)
Extracts Concentrations | Wet weight of plulules Wet weight of radices
MK water 0 0.012+0.004a 0.009+0.004a
& 301 0.5 0.014+0.005a 0.009+0.001a
Primary water 1.5 0.013£0.003a 0.008+0.001b
extracts 5.0 0.006+0.004b 0.006+0.004c

10.0 0.002+0.004c 0.005+0.002d
LRLEERY 05 0.015+0.004a 0.009+0.001b
Ethyl acetate 1.5 0.013+0.001a 0.008+0.004¢
extracts 5.0 0.01£0.001b 0.007+0.001d

10.0 0.009+0.002b 0.006:£0.005¢e
ETBERYS 05 0.010.001b 0.007+0.001b
n-butanol 1.5 0.008+0.002¢ 0.005+0.001¢
extracts 5.0 0.006+0.002d 0.004+0.001d

10.0 0.005+0.003e 0.002+0.003e
F A 0.5 0.017+0.004b 0.01+0.003a
Remainder in 1.5 0.015+0.005b 0.009+0.003b
water 5.0 0.013+0.002a 0.008+0.004c¢

10.0 0.012+£0.002a 0.007+0.001¢

BEEATPHK L HRE, TRNFERFGHBELHETLSD FEURA a=0.05 KPP LHZFEEM. Dataare

means £ SD. The different latters denote significant differences at the & =0.05 level in the process of LSD multiple comparisons

223 RBYPRWEA-BELE AR F ARG LK T
2231 REMAEHAHTFHLG YN
WARBALERNWEA-—BRELRTFAX P HAHELERNEK 2-5. AXFTUE
M, WEX-BELHRBANE AR TRFE. KFRK. RFPHPwALAMN. E
W FlRAMMLR LB ERYLEAORE 1.5 mgml™ B g8 B Z 4 #)5 F 9 £ (p<0. 05);
ETHERYLERKRE 0.5mgml” f B FWH AT X (p<0. 05), %EZE 10 mgml-1
M, #FFHL. MAERRKEE M, HIHLREETHE,
2232 fRBYAME AP EEKAR ™
T R o v LA A A R— R E LS E RS 3 A K e 3B & R L 2-5.
B 2-6. GxtBMth, EHAMEPRAAMKEAE 0.5 mgml’ ~ 1.5 mgml! 2 e k—
HEHLBFHAEKRAER, FEERBRELKNN 3 XBNHE, RebEAMREN
AT &, AREHR L5 mgml” BEAEAKE, KE Smgml’ ~ 10mgml™ 2 & mH{R#
ERMKESATIRS; %K 10mgml” BHEEFRABEFALK (P<0.05), RI HEAHH
0.096 %1 0.831. ZBRZEEBRMAEAE 0.5 mgml” ~ 1.5 mgml™ 2 51 AHE 3% & & AR 3HHE
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FAEFREE (P<0.05), %EH 10mgml'm, 4¥4Kk6dERAT. ETHERMAER
W 0.5Smgml” B AT REF A KA RBHEAETREE (P<0.05), KREH Smgml’' MW &K
10d B 1=, SREA 10mgml’ B4 A g4 % 4d.

HWRARBAEMGBEREK, FEAMKREM AN EREE, FEKMREHN
0.5mgml’. ZHBZEERD P KAMKEN 1.5 mgml’, ETEERWLERKESY S
mgml” Bt B EMH AR A K (p<0.05).

F2-5  CREMEA-RELTAHAARRAAMEA—RELATHLETH
Table 2-5  Effect of four extracts of fresh leaves of S. canadensis on the seed germination
‘I RE (mgml')  KFRER0.1g) XFH0ERO0.1p RFRK
Extracts Concentrations ~ Germination rate ~ Germination vigor Germination index
#ABAK water 0 1.4500x10*3.53a  0.9665x10*+2.02a  29.67+3.76a
KH BB 7 0.5 1.3083x10+3.5a  0.7000x10°+5.21b 22.22+2.21a
Ethyl acetate 1.5 0.8832x10*+2.73b  0.5082x10°+2.25¢  17.25+1.85b
extracts 5.0 0.5835x10%3.63c  0.1717x10*:2.36d  4.33+2.08¢
10.0 0.2415x10*+1.16d  0.0832x10*t1.23e  1.83+3.17d
LBRLEERY 05 1.4082x10%+2.36a  0.7810x10°t3.02a 23.66+4.47a
Ethyl acctate 1.5 0.9165x10*+5.32b  0.6832x10*+2.24b  20.33+1.72a
extracts 5.0 0.6092x10*+0.62c  0.4415x10°t1.57c  14.2+2.48b
10.0 0.5082x10*+2.83d  0.2665x10°+2.46d 8.66%3.11c¢
ETEERS 05 1.1915x10*45.23b  0.5582x10*3.12b  18.83+1.67b
n-butanol 1.5 0.7582x10°+4.47c  0.4417x10°+1.22¢  11.33£2.67¢c
extracts 5.0 0.3582x10+2.56d 0.1582x10*+5.71d  4.12+2.53d
10.0 0e 0e 0e
F 2R 0.5 1.3582x10*£1.82a  0.8670x10°+4.12a 23.67+2.77a
Remainder in 1.5 1.1418x10*43.85b  0.6897x10%+5.89b  19.38+2.28b
water 5.0 0.9167x10%+5.11c  0.6280x10*+2.53¢  15.33%1.03¢c
10.0 0.8795x10°+4.23d  0.6167x10*+5.33d  12.26+3.39¢

RPE=T#HH + FFE % Valuesare means + SD, a. b. c. dfe QH KT 5ABH#ITLSD £ & LB «=0.05 KF
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Fig. 2-5 Effect of extracts fresh leaves of S. canadensis on the plumule length of seedlings
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2.3 it

HEREMNBIHREESFARN—ANE LA fodl, ARBT-LHE, BHNER
ey R H G TR B R BRI R R DR IHNE.

AFRIELMER-—RELT KRB TPHENRIT, BH=AEUHTHL Y
WAK, BE CREFRE", BERERSE BREWH. REZRZLEARBIA, e
A-BEATEAENURYRR FEAEHFAFZEAINETERE, BRENMEX
—BELHARBAMZAEIR T ARG ELELNBEARE, AP ETRERYX
ARABE, FEMBRE G MR FREREM K, BALR YRR pu, %) 1E A
.

ARARABTHLER T ERAEN L FRERLF, A FEEAPNED
. mEA-HERTARBEAMNRERTRFOTH, RTBHEAFE, BOREGH
RS, BEAENPERNTRASNPRELE, TFRERTRINGER, HFTheX
—HERXEE SR E LA RE NTEAATHANAEK, WFRBREREBEN
BEEZ -9, @REamEX—RELTARRAENERTREF, BERENSTE, ¥
WMRLEHF. WEA-BELFEFEA, PHEAMNTAR, HEEZHHESE, bt
A—RELMEARTHRARHRA, HHRERFHERANEHERAD, TREAHRE
R-FRE, MREREANSERREREE N TR RN — K BB A K2,
BERNGEAE, ERRE AR RORIRRE TEHNRERTFALREER EH
MHE, WH-EHRFPER. MEA-KELRFRED, HEZARKERH, HTFFE
HITREFHEEE, WER-RELLHEERIRE, TUIIRGEUHEERT R
M, BARLHRZEL, EAMEA-—HELNE SR THELAGRHATEEHInE A~
HELRBNT XK. MEA-HELTARBAGRKEDH FHRIAF—EHYWH, #
SRENGRAFENNXE, AAmER—RELGRE T RS 36 B ERF R MR
MEAK, FAEELKTENTHRE, BRALROFTRE LERAR, & B
TR A PR o, 1 2 38 5817,

EHEEKRRT, ZHENNERKERANCRARNREERR, HFLHRE
ABHFHZAEPRARERE. 25, EEEENIR, BAXLIALNEETHR W
FREAREZERPIRKLBRAR, EXZXANBRARNGE, BEXLPGEFNIR
W EERERERA R RERAZT RS, EHESABEEREARE. EPREEH
AEGHEFRIRESN “BHE”, ZAN, RABAKTRHEERRK LA K, REHAHY
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BEAKTHERE FAKFEEEERY, AARKBILREER, BAT b1~
ARNAR. EFLEFRFUARAWER B ELRRAMYERZ L KWBER A
AEE, RKEE REACEMFRMAKEY I, HaBHER, ATIC B EREA
BAMNRER, EXERBALER, SERZFENAETHET. AUEL LR L IR
FEEARRREFRRATORAT MR K, EXRANBKEKZANIHE
B, RRAESNALEAEBL. A FaBAR, RINBREARRAHRR B A5
HHREFENEY, XTRRENAKRRAMET LN —HRE, HERQPEES
AR DAME T HRA B X 2 RS, BRALNARERORARREMR R FERE
REKMEZYHEERK G AFERGLRNEER . e X—RKEH AR
PR R E BRI R g E R 2,

HRAEBRLAEX - RELTRRBEAREATE AR A - EEH N TR
AUAAET A MEEARSE. WHALRER®), MEFRPYELKZINGAR,
WEX-HEANEAFRBENEREA, HRERAEGRERFL 4 E £KBMA
2B K.

EXROREEY AR RN BRAEESFRY, AR, k2. BE. 2K
HEE, TARBELERLE, UKKFE, BEK. BREABHETINHT v X
—HELHARBACREAES. TREATRELT#T, K. BE. Xo£6#45K%
H—% BATHERFETERERNTR, EREFURBY T X —RELMRE
ReyBFaY, ERSHAIRRIEXA—RELE O RRATURER, EFEEHIA
REUET, #OATAENFRPEKURERANAR, HE5ZREFHERATLESY
B, AREFHERTPRBRIER-—BRRLHLEMEA.
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3 mEX-BELSRERY AR LI
JIMHE SN %
3.1 ERAH

4% (AeschynomeneindcaL.) #F. W& AX—KELAR, F 2007 £ 104 20 H,
REHIKFTREIFRESEANME (29° 48 54”7 N, 121° 34 27" E, H¥k
8m). HMBAKANMH—, REAFNHTHATRE. REGRKTHRFAR, RERAEEAK
ik, BT,
312 ERF &
3020 ER{RRAAHE

KRTFtme X —BELBRRBE, B 4.0kg BKFEEAEETRER 48h (H: #H=1:
5), REABLEFRALIE, BQ, T8, BREKE, BIEHEHARY (507.3g); B—
HarwETA AETBER, AVAHESARSHRERE, BEIETEERY(161.3g),
AAKGEY (324.2g). ZHREBAL A ETEEARK 05, 1.0, 1.5, 2.0, 2.5, 5.0, 10.0
mgmi”' WAER, £ 21 RAERE FREFREEA.
3.1.22 REAANEZMTFHRET W
FERE 2122
3123 REAAEHARTFHLGEN
VR THRAEDIE: KB TFAEAEREF ((1ST ~0C ) KE 8, 40 C HTH
RFE T 40min, B 98%KHABM MR Smin, REARBAREFEA TS, HLEL
 WRTHHOBHERATERL. BN Lsom WEREY, EMEREBHAT 100
B, RFBNEZREBRYLAEREGLAER 10mL (B CK WMAEWA 10mL), B
B 2 ME, FMMEE IAETE. REFARLETHAD 25 C 1608 A H
20 C ,8h, }% 40nmolVm*s WAL K EH R, HTFHLXUBRRBEMAENIFE, &
12h A XS EMNMRENRERURBEREFDARKNESE (8 CK Y EEHEBA).
% 6h EFHAK. £ 6h KitHCFMHTFLFH.
U224 RE A ER—RELMNTFHRN YW
FiEE 2.1.2.4
3.1.25 REAR DX Y EEKABH
FiER 2.1.25
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3126 REAAEHHE 4K HH
ERAGARES KRBASEHTFOINHRE” HE. FUEREHMEEHT 100 &
HOBREREFRRE. BB 15em HHAL, BEAATSBELTEE, F4HWA
10mL ZHEBHFRRENLER (ME CK AEBAK), BEMNBERL 2 MNLE, &
MER 3 AEL. F 2h NERLERY 5 AR TFUREE. BROKE, LRL4E
YREHEL. AWE 12 K, FH 6d.
327 REM X meEX—RELSE L KN B
FER 2.1.2.7
32 o A — B HAL P H AR AR R AL RAE R b
321 MK —HEILPEH R R R BN 6 R R

AR BRI A E R TFELEBHIE L, REPTUEY, e A—
HEERARBAANEHTHLGUTBE, sHARTAAE N S mgml” B B £ 4

FHR (p<0.05), FFEMH KREH AHHEREE.
&3-1  fEA-HELTAPRABRREAA D XA THLABW

Table3-1  Effect of water extracts of fresh leaf or root of S. canadensis on wheat seed germination

328 KE (mgml') RHFE (%) EEH (%) RFHEK
Extracts Concentrations ~ Germination percentage  Germination vigor Germination index
ZABK water 0 96.33+2.08a 48.16+1.04a 92.66+2.08a
AR 0.5 92.66+1.15a 46.3320.57a 85.66+2.51b
Water extracts 1.5 91.66+3.05a 45.83£1.52a 83.66x1.15b
of leaf 5.0 76+5.00¢ 38+2.5¢ 68+6d

10.0 42.66+5.68d 21.33+2.84d 23.334+2.51e
AR 0.5 99.33+1.21a 24.75+0.25b 93.00+0.25a
Water extracts 1.5 98.67+1.16a 24.50+1.24b 82.33£1.62b
of root 5.0 96.00+2.56a 24.00+2.56b 78.00+0.69¢

10.0 98.33+1.64a 23.50+1.32b 75.3343¢

RPE=FHHK t HF# £ Valuesare means + SD, a. b. ¢. d e LB XRExMB#H#1TLSD % # I8 «=0.05 K F
THZ R B FM Denote significant differences at the « =0.05 level in the process of LSD multiple comparisons.
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Fig. 3-1 Effect of water extracts of fresh leaf or root of S. canadensis on the wheat seedlings
APHARBRYADRBEF A KO EH B AR D EBRAEK S BrE

CRARMAM A/ IEF £ KA D RARIRY D Z AR A KB
H-ANERFIREAGFHE, AR ETFANFIRTE=0.05 KFLHEZREEH,
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HARBRAFRARIM SN X S EKGTHLE3-1. 5xXEA%L, ARRRE
R —RELRR G ARDRENE, ERE 0.5 mgml”’ ~ 1.5 mgml’ 2 F 8, xt/hE
WEFHREKARIER, XP 15 mgm! HARWLAEEFRAERRRE, 05
mgml" BARNAEAEREHERARE. HDEEFBREKAINHER HREE 2.5
mgml” ~ 10.0 mgml™ 28, FERERFNHEERA L, 10.0mgmL AR W32 414
RAREE. "PARBIKE 0.5 mgml RAFFEREKEREE, KEHX 1.5 mgml” it
BEW R FEARAEK (p<0.05), I EL30 ) % R b 2 3% AR J5E 38 A T 3 8.

322 I EAR—HELN R ARKBRRA R RE AP HARIER L&

HARBRA XK RERFRORARBRA S EEHTHLNGH K 32, ARFTUE
H, ER-—REAURARBYAEFHFHLYUNAEE, tARRYKREN 5 mgml”
HEEWNHARERTHEL (p<0.05), HEMEHKEHAWH EREE,

HARBAMFREGEORARBAAEF LG LKA FHLE 32, e K —H#H
HARAR B AR 0.5 mgml” ~ Imgml”  [F ot xS HEF LKA RMER, REE 05
mgml” ~ Imgml! Z F M A HEREKERAEA, E 0.5 mgml’ ot xBE 3 AR A
RHE, 1.5 mgml” ~ 10mgml™ 2 FHKEREF A KYMRANKEER, KERGE
FHEE, 10mgml” B BRARABGIHEA. HARBORE N 5 megml” B8t 8 240
BIBEFBERAEK, KEN 0Smgml”’ hEFABREKETEF (p<0.05); PHAR B Y 2tk

FRREEKRIALWHER, REABRREAEL.
%32 MER—BEEMFFRKRBEASER T HLNYH

Table3-2 Effect of water extracts of fresh leaf or root of S. canadensis on S. viridis
and A. indica seed germination

RBA WE (mgml!) KHFR (%) EEH (%) b & &
Extracts Concentrations Germination percentage  Germination vigor Germination index
7K 1Waterl 0 48+5.53a 42.66+5.02a 23+4.76a
&3 L] 0.5 40.33+4.5ab 3447.21a 21.22+2.251a
Water extracts 1.5 40+1.73ab 33.334£5.85a 19+1.15a
of leaf 5.0 32.66+7.63b 21+3.25b 16.33+2.08b
10.0 29.66+4.16b 18.33+£5.51b 14.83+3.81b
7K 2Water2 0 82.32+1.24a 54.05£3.11a 27.44+0.41a
RARRY 0.5 85.24+2.18a 54.3242.5a. 28.41+0.73a
Water extracts 1.5 84.08+8.50a 55.10£11.51a 28.36x3.41a
of root 5.0 82.88+4.54a 53.55+4.86a 27.63+1.51a
10.0 87.52+8.71a 53.55+4.86a 27.63+1.51a

P HE=THH £ 47 # £ Valuesaremeans £ SD, a. b. ¢. dfe P HRFHXNEAT LSD % F B ot a=0.05 XF
L £ R EEH Denote significant differences at the a =0.05 level in the process of LSD multiple comparisons.
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Fig.3-2 Effect of water extracts of fresh leaf or root of S. canadensis on S. viridis and A. indica seedlings
AMPARBORFREBFEKNEH B ARRAMNHRERER A KB
CHRART AN o &3 £ K 684 D RARE AW ERA KA B

G-IEETFIAELANTHE, BEELRANFHERTE =006 K FLHEREHE.
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323 mEA-BEL R PRKRRAE FHLRER LR

ARRBRY ERARBIARERTFHLAPHAK3-3, ARFTUEY, HELE
RREAAE, WEA-RELRTHLER. K5 AFEREDFRE, LEHRR
1.5 mgml-1 Bp 8% B 230 %1 # F 9 K (p<0. 05).

HARBYPRARRA A E H4EEKA P ILE33, SxEamt, RARD®K
B 0.5 mg - ml'~15 mg- ml! ZEAMmEX-RELBEFEREKRAER, FEHE
RARELAKWHIRRANE. HREHN 50 mg - ml"~10.0 mg - ml? HREY LM
FRREKAURARHIMEER, BREASEARAR (P<0.05). "HARRAKE
E 05mg -mi'~15mg -ml' ZEmEA-HEALEFN L KERAER, RAERER
E¥ATRE, AREHN 15 mg - mI" HRHAEARE. HE 5 mg- ml’ ~10mg - ml”
Z AR A ROR B KT, K 10mg - miI” B 6 B FRABF A K (P<0.05),
PEARRE IR BARE K, S EMOREE MBI AR, RE N 0.5mg - ml” B B FH
FIER LK (p<0.05).

%* 33 mER-—RELTHPRABRRBANE AR TFHLET N
Table3-3  Effect of water extracts of fresh leaf or root of S. canadensis on itself seed germination

F A WE (mgml')  KFEW@RO0.1) KFLHN.1g) KFHEK
Extracts Concentrations ~ Germination rate Germination vigor Germination index
K Water 0 1.4500%10'43.53a  0.9665x10'+2.02a 29.67+3.76a
sARRY 0.5 1.3083x10*+3.52  0.7000x10*+5.21b 22.22+221a
Water extracts 1.5 0.8832x10°2.73b  0.5082x10'+2.25c  17.25+1.85b
of leaf 5.0 0.5835x10*3.63¢c  0.1717x10°+2.36d  4.33+2.08c

10.0 0.2415x10°1.16d  0.0832x10*+1.23e  1.83+3.17d
RAREYH 0.5 1.2840x10%£10.27a  6.9575x10*7.79b  23.34+2.54a
Water extracts 1.5 0.8440x10°£6.96b  0.4583x10*+6.25¢  11.25+2.33b
of root 5.0 0.4813x10*+334c  0.1758x10*+3.46d 4.81+2.07c

10.0 0.2283x10°+2.39d  0.0780x10°+2.58¢ 1.82+0.83d

FFE=F4K + FrE % Valuesaremeans £ SD, a, b ¢ dft e PR RT5 A B#4TLSD % & 3ot a=0.05 AP
LW E£REEM Denote significant differences at the @ =0.05 level in the process of LSD multiple comparisons.
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Fig.3-3 Effect of water extracts of fresh leaf or root of S. canadensis on itself seedlings

ACHARBRY 2T A EF A KAHPH BorARRY b AR K NEH
CARARBA & B £ RKAYW D RART = & S ERAE KA TH
H-NEKRFIREEHTHM AR ETFAHFERTFE =006 KFLEHZRHRFH,
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33 ETHERM & LRMER L3
331 ETHERA AN E LR LK
ETEEBRANDNERFHLNY AL 34, NEFTUEL, RERIANEHTF
HRAYHARE, “HERMEERE I, BT HRMAEAME LEAKRE 1S
mg - ml™ 3 8630 H) HF 3 X (p<0. 05). ,
CETBEBRYANEYELKGTANE 34, A0S5mg - ml' HRERHLENE,
NEEFHEKM LA EAERAEA. T 1.0 mg - mI" IARBEAENEHAEKTHA—
AR, LEENBFAKTATWHER. REE 1.5 mg - ml" ~10.0 mg - ml”
ZENRBPARANEEFHERAARNMAERAERERGTHRREE. EMRER
EARERGBBAANZBRAEKAEEHENIFER, FERERGEALEE (P
<0.05). 1.5mg - ml" PrERY BEMHEFERAK (p<0.05), 3 H40H R AL 2 3K
W AT E. KEN 0.5 mg - ml' By A EAH R RABREKEFTEF (p<0.05), E

TEERMAEARE 10mg - ml' B, BIRE 7d BB RAT.
%34  WEA-HEXLTAARETHEERMA/NERTHLAES

Table3-4  Effect of n-butanol extracts fresh leaf or root of S. canadensis on wheat seed germination

R WHE (mgml") RHFFE (%) RF% (%) KEEK
Extracts Concentrations Germination percentage  Germination vigor Germination index
X Water 0 48+5.53a 42.66£5.02a 23+4.76a
HETHERES 05 37.66+1.15ab 32.33+2.31a 19.83+4.76ab
n-butanol 1.5 37.33+4.74ab 30.67+2.02a 18.33+0.67ab
extracts of leaf 5.0 24.33+5.06bc 12.33£2.75b 11.12+3.25bc
10.0 20.3345.13¢ 10+£1.19b 9.11+1.34¢
RETHEERYL 05 99.00+1.21a 24.00+0.33b 91.00+0.33a
n-butanol 1.5 98.33+1.67a 24.50+1.33b 82.33+1.67a
extracts of root 5.0 95.67+0.33a 24.00+0.33b 78.00+£2.67b
10.0 94.67+2.33a 23.50+2.33b 75.33%+3.33b

FPME=THH + £ Valuesare means £ SD, a. b. ¢, d M e DFRFEBH#ITLSD % E LB a=0.05 X F

EWERB#EMH Denote significant differences at the o =0.05 level in the process of LSD multiple comparisons.
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Fig. 3-4  Effect of n-butanol extracts of fresh leaf or root of §. canadensis on wheat seedlings

ACERMANEIEF £ K BB B ot ERA A EERE KR
CRERMMNERF A K RW D RERD AN E R LKty B
F-AMEEATIREANTHMU DELFEANFERTAEa=0.05 AT LHERREY,
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332 ETEBERA AR E b i RIEA LB
ETEERMALERTHRGEHAEK3S ARFTUFE, REBRYAAHTH
EHBHEARATHE, RALEREHN 25mgml FREHRAFLAHER (P<0.05).
ETEHERMARES G A KNP LA 3-S5, sPERYAEARE Smgml-1 HEE
T L (P<0. 05). MEBMKEH 0.5 mg - mi-1 HAEHBFRRGEKS £
—RHRHER, WREA 1.0 mg- ml-1~10.0 mg - ml-1 BERAEFERNEKT &
WHEER, HERPLEARE 1.5 mg - m-1 BEFMEBFLK, LRERKENR 05

mg - ml-1 B B EMWHERAK (p<0.05); I R HE K E M3 B AR A 2.
%35  WEX-HELTHARETBERMMKZERTFHELNYH

Table3-5  Effect of n-butanol extracts of fresh leaf or root of S. canadensis on the weeds seed germination
REBA RE (mgml') EHE (%) EHFEH (%) V& Fitd
Extracts Concentrations Germination percentage  Germination vigor Germination index
& 1Waterl 0 48+5.53a 42.66+5.02a 23+4.76a
HETERRY 05 37.66+1.15ab 32.33+£2.31a 19.83+4.76ab
n-butanol 1.5 37.33+4.74ab 30.67+2.02a 18.33+0.67ab
extracts of leaf 5.0 24.33+5.06bc 12.33£2.75b 11.12+3.25bc

10.0 20.334+5.13¢ 10+1.19b 9.11+1.34¢
7K 2Water2 0 82.32+1.24a 54.05+3.11a 27.44+0.41a
RETERES 05 82.71+6.38a 51.28+3.95a 27.57+2.13a
n-butanol 1.5 82.06+1.54a 50.88+0.95a 27.53+0.51a
with water 5.0 88.58+6.21a 54.92+3.85a 29.53+2.07a

10.0 68.53+3.96b 42.49+2.45b 22.84+1.32b

R E=THH + 7k £ Valuesare means£ SD, a. b, ¢. d foe 2 F KT 5 H#4T LSD % & LB o =0.05 X F

FH £ R EEM Denote significant differences at the  =0.05 level in the process of LSD multiple comparisons.
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Fig. 3-5 Effect of n-butanol extracts of fresh leaf or root of S. canadensis on the weed seedlings
AERMAARERFEKHPW B HERD AP RERRE KB

CREBMAEEEF LK EH D RERMASEERL KN B

HFAAERTIREHANTHM BEITFAFERFEa~0. 05 KT LHERLEE,
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333ETEERYAE A NLRMEA LR

ETHERAAEAGTHRAYHAEK 3-6, ARFIAUFE, HMEHAPERYLE
RAENAE, MEX-—KEARTHRFE. KFS. REBKEERMK (P<0.05).
AEAORE 0.5mgml™ f B F MW M T8 L (p<0. 05), WEKXE 10 mgml’ B, HFFH
K. MAEAKESm, AFHLEEETR. |

ETEHEBRAXNE A4 L KGEYALE 36, RERMERERX 0.5 mgml'~15
mgml’ ZERWER-HERYEFRRA LKA — L WEE, BAE 0.5 mgml! AR
BEAAZWAE. £ 2.0 mgml' ~10.0 mgml™ = |8 o5& & xt I FRARGY & K 5 5 240 4|
A, AERERBREE (P<0.05). *FEHHYLEAKE 0.5mgml” B PRI A KA R
REABTEE, REN Smgml' HYE LK 10dERT, REN 10mgml” B4 ER 4
K 4d. LEAREN 5 mgml’ B EFWHBERAEK (p<0.05), 3 LI A HER

R,
%36  WEA-BEALTRAPRETBERYHE A HTHRNDH

Table3-6  Effect of n-butanol extracts of fresh leaf or root of §. canadensis on itself seed germination

R RE (mgml’)  ZFEMO0.1g)  KFBOR01  KFHEK
Extracts Concentrations ~ Germinationrate ~ Germination vigor Germination index
& Water 0 1.4500x10*£3.53a  0.9665x10*+2.02a 29.67+3.76a
HETHERES 05 1.1915x10*£5.23b  0.5582x10%43.12b  18.83£1.67b
n-butanol 1.5 0.7582x10'+4.47c  0.4417x10*£1.22¢  11.33+2.67¢c
extracts of leaf 5.0 0.3582x10%£2.56d  0.1582x10*45.71d  4.1242.53d
10.0 Oe Oe Oe
RETEREY 05 1.0568x10*£1.82a  0.6568x10'+4.12a 21.62+1.21a
- n-butanol 1.5 0.7433x10*+3.85b  0.4333x10°45.89b  11.92+3.09¢
extracts ofroot 5.0 0.3808x10*#5.11c  0.1083x10*+2.53c  3.06+1.86d
10.0 Oe Oe Oe

RPH=FHH £ 7B £ Valuesaremeans  SD, a. b. c. d W e 2 FXTEBH#TLSD % HHhiiet a=0.05 KF

L#i£ R EEH Denote significant differences at the «=0.05 level in the process of LSD multiple comparisons.
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Fig.3-6 Effect of n-butanol extracts of fresh leaf or root of S. canadensis on itself seedlings
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