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Abstract; To identify attributes of plant invaders in Jiangsu, Zhejiang and Shanghai, China, we recorded 23 attributes
(referring to: reproduction, mode of spread, life span, breeding system, life form, pollination, mode of defensive, and
adaptation to habitats) for 1750 herbaceous angiosperms from the investigated area. We compared these attributes for weeds
and nonweeds, invasive and native weeds, and invasive weeds and nonweedy exotic plants in SPSS 15. 0. The results
indicate that native and exotic weedy plants share common attributes. In Jiangsu, Zhejiang and Shanghai, China, weedy
herbaceous angiosperms are likely to be shade intolerant, toxic, annual or biennial rosette plants adapted to wet, xeric or
sunny habitats. They are likely to have wind pollinated bisexual flowers and produce many small mucilaginous or armed
seeds. They are unlikely to be mesophytes, have thorns, or reproduce vegetatively. The above attributes probably confer an
ecological advantage to the weedy plants, while one should not ignore the influence of humane preference on the

introduction, cultivation, and control of exotic plant species.
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HER A B B AE B E 25 [FET, R A Bivariate AT RR 5 A ik 23 AMRR 5 24 B PR DL R AR B
Z [E] ) Pearson AHIE: ; W FH SPSS15. 0 GE it 44 5¢ A4S SCHIAH KR IZ1T o

F1 FHHfiPHX 1750 MERE FEY 23 MERREBER
Table 1 List and coding methods of 23 attributes of 1750 herbaceous angiosperms in Jiangsu, Shanghai and Zhejiang

J¥5 Number MR Traits 4ifi% Coding
5 ( >20 000 %)
4 2%(2 000 ~20 000 %)
1 BpEAPT & Seed production of plant individual 3 % (200 ~2 000 ki)
2 2(20 ~200 %i)
1 9%( <20 %i)
5 2% ( HA2 >5mm 5 FF >8mm)
4 % ( A% :4 ~5Smm K JF:6 ~8mm)
2 FE4RIE /N * Diaspore size 3 :}ig g;ﬁ; :::: g?g ; :Z::;
1 %% (2mm > HF25K 2 mm > KJF)
3 FEARAEA K5 Mucous diaspore J& Yes 1.4 No O
4 {&4% K4 & Diaspore with hairs B1.4k0
5 FE4EARA M8 Diaspore with thoms or awns Z1.4E0
6 HHRYE Breeding system B 1 BHEE O
7 KHAE ¥ Wind pollination 21480
8 BRETHINE Vegetative reproduction organ H1.50
9 #E#k#A B Poisonous plant Z1.4E0
10 AE#EAG H| Plant with thorns 21.4k0
11 ST Tife span A 2 A2 O, 4 1
12 ZF4E Parasitic life form 21.4k0
13 AEMR B ST Erect life form 21.4k0
14 FIEPRE 7Y Creeping life form R14E0
15 BriZal i 224 35 Climbing or voluble life form 21.3k0
16 TERERATE Y Rosette life form 21.4k0
17 JK4 Aquatic plant 21.3k0
18 24 Wet plant 21.4k0
19 14z Mesophyte 21.4k0
20 ELH: Xerophilous plant 21.4k0
21 BH4: Shade plant 21.4k0
22 £ B Moderate tolerance to shade =1.3E0
23 BHA: Sunny plant Z1.4E0
s fERRIR . FEFME HPABIRIR S A Y EH R B0, B SR S8R T Diaspore means the sexual reproductive dispersal unit-seeds or fruits
2 HRESW

TEVLH I HLIX B 1750 FhEAG A, 28 501 667 Ff, o5 &R I8 38. 11% , Ko SR AR %
75 B, HEERFIIEH 4.29% , (5 EERARELH 11.24% , 3 AMAAE 96 FRANRARIEEY o 23 MMSIME I EAM
P IR AR E ORI T A AR R SRR AR KPR R 2.
2.1 PRRSPIETEA RIS ) LA

K2 B, GAREAM L, A RAR AR T B, AN R AR AR R A R PR
WAL B FMRA R LB tom , SRV AR (B IS BIR 8 Fhay AR A B W 8 BE) AR B S A R
A TE Y, T REAEIE L T AR AR i ) AR B AR (B K A B AE (AR SR AR FRERE T B R B MR BT
FEARE, 5 AR BL R EATR A8 S S, B SRR A B D

PERIESPRIER E GIMRARREZ MR AR S ENERE SRR EZ MAM(ER2) . Sk
FEAEAE L SRR AR B0 T B IR A/, AR T S GEROIR A YA B AL AR AP R W AR
KA B A B RA ESR KA E ERA R P A RSB A AR B AR AR KD T TG
e
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R2 FHTPHX 1750 FERE FEMTREE 23 MER LR

Table 2 Comparison of 23 attributes among different groups of 1750 herbaceous angiosperms in Jiangsu, Shanghai and Zhejiang

PR 34)E Mean value of character 25 5t 8 F 1 Significance of difference
Bk S e il oA

oo AW R A MR DR W AR AR o

number Total Nonweed Weed Native Exotic Exotic Weeds- exotic weeds-

species species species weeds weeds cultivated nonweeds weeds- . .

. . Exotic cultivated

species native weeds species

1 2.87 2.52 3.44 3.41 3.67 2.17 * sk ok NS S
2 2.53 2.59 2.42 2.39 2.67 3.09 * ok NS *
3 0.03 0.01 0.07 0.07 0.09 0.00 *k % NS * %
4 0.16 0.15 0.17 0.17 0.19 0.27 NS NS NS
5 0.14 0.11 0.19 0.18 0.21 0.10 ok ok NS NS
6 0.12 0.16 0.07 0.07 0.08 0.08 ok ok NS NS
7 0.18 0.10 0.32 0.33 0.21 0.06 * ok % * * %
8 0.54 0.68 0.30 0.31 0.20 0.77 * ok % * * %
9 0.07 0.05 0.11 0.09 0.20 0.02 ok ok * * % %
10 0.22 0.32 0.06 0.06 0.09 0.41 * sk ok NS S
11 0.59 0.65 0.50 0.53 0.29 0.46 * ok % ok % *

12 0.00 0.00 0.01 0.01 0.01 0.00 * ok NS NS
13 0.69 0.62 0.80 0.81 0.77 0.76 ok ok NS NS
14 0.10 0.09 0.10 0.11 0.07 0.09 NS NS NS
15 0.05 0.05 0.05 0.05 0.08 0.06 NS NS NS
16 0.02 0.01 0.04 0.03 0.08 0.00 * ok NS * %
17 0.05 0.02 0.09 0.10 0.03 0.01 ok ok * % * %
18 0.27 0.24 0.33 0.36 0.07 0.02 * ok % ok % NS
19 0.49 0.60 0.31 0.33 0.19 0.91 * ok % * % ok %
20 0.24 0.18 0.33 0.28 0.72 0.06 * sk ok * sk ok * ok
21 0.20 0.29 0.05 0.05 0.03 0.01 ok ok NS NS
22 0.40 0.46 0.31 0.34 0.05 0.82 * ok % *k % ok %
23 0.42 0.25 0.70 0.66 0.97 0.19 * ok % * ok %

NS: P =0.05, * P < 0.05; %% P <0.01; %% P < 0.001; 51 ~23 FFFRRHBMAIRFE]FE 1 the numbers of characters are the same
as in Table 1

USRS T R g2 BRI, B SRRk 22 RAE BT B AW 288 SHE SN RAE Y 2 BE R A 26 (N
= 23;r = 0.825;P < 0.001),

EAHIREEA L SR AR B THEWA R B A A AR AEREHESE EWELE, JFEE
HPRZE A, KBS R KA TR A AR P AET B AR BRI (R 2) 6
2.2 R[FEHEIR 5 AR B AE R

AR 23 MRS PR R 3. 7823 PR B T A48 8 B AEAR S ER A 76 AL 2%
ERAESUR A TE TSN, HoAt 20 MR GARIEBEM R, FHAE AR F7= 8&  XUREE8 FEEE L SR ik
AR KA BAE FEVRE B SRR AE RSk R A GERCR AR TE R A SR S Y AR B3 EAE
XK MEAEREHEE P4 A FERAE R P B A0 K BT B R RS R SHEY AR
PE B E b AR
3 itig

RS ER IR T R GRS R S IR LB R B) 5 AR GRS A RE Y FIsEIE
N ARAEY) O S ) A2 1 FE— B, B, Ze B AR Ze R 2= R AE BT B A 2B 5 AR R B P 2 — 3
Ko A ERGIHERER  EHB X B FHEY , ANRRE I TEARM TR, A ERRT,
P/, H AR RIS EPIYE XUk R B R S A B IR ZESE MR 3 AR TR R A A R E
SEAERRRAETERY KA B RAE (FHAE ORI BESFEAR s AR R | rp 2R SR RTE AR HERE S Hh i A
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R3 BIUREREMXRZHEXSITER

Table 3 Correlation coefficients between 23 attributes and weediness

- R xR
Characters orre a'tlon Characters Correla‘tlon

coefficient coefficient
B4 Sunny plant 0.440 ** BIREHMNE Vegetative reproduction organ -0.372**
BT & Seed production of plant individual 0.382** BH4: Shade plant -0.294 **
RJEAEH Wind pollination 0.279** th4: Mesophyte -0.265**
HIBK ELSE. Erect life form 0.191°* HiBRATH Plant with thoms -0.225**
FEFRAAA KW * Mucous diaspore 0.173 ** 1246577} B Moderate tolerance to shade -0.152**
JKAEH IR Aquatic plant 0.158 ** H 15 B K48 Life span -0.144 **
ELH: Xerophilous plant 0.149 ** EEH R Y Breeding system -0.122**
FEMRFEM: Poisonous plant 0.113** FERRIA KN Diaspore size -0.067 **
FE3BAA 8L +E Diaspore with thoms or awns 0.105 ** {E4%1A 4 & Diaspore with hairs 0.034
B4 Wet plant 0.099 ** FEARAETER] Creeping life form 0.015
SRR A TE R Rosette life form 0.093 ** BEF L 5T Climbing or voluble life form 0.003
4 Parasitic life form 0.086 **

s FERRAR . FERME BRI B 45 A M A B4R B0, B SR SZsk AT  Diaspore means the sexual reproductive dispersal unit-seeds or fruits

AP RIR, A 3 S A T AR A BRI REE R B B A o A 710 0 tkE EY AW %
He PO SRR AT ISR AR . XSGR — B

AR AR A LA B R 3 1 A 250 B SR ) e L3 T OB N YRR T R DA K B A I TR A B A S
Funk 295 19 3 URE RN EERY KB RFATE AR X LB 5T R, A B B A 5K
PR FRCE, VB RIRER Z R T EA TS X 55145 B AR & A TR
WEE(PHAE KA BA JBA) B—F M. AMRMHEMERS— K8, BAZENAESENGE, HPAZH
NPT AL BB, 4025 03 1 5 (Alternanthera philoxeroides ) BT LAE RLFRE 7K 73 & TSR AN [R] 19 4=
&M,

WY NZ RS R B So R e fE T SE AP R I 4 Re . A MEATEN T LA R B REE, Fh1EN
AMEENEE 2, KB 5B UEREZWARK BRI, TEMART, B RS JREE RS LA R
S BRI R A 25 A P ISR A, S T B L AR O™, G S R B R , TGie R 7E A H IS B
B RAESN AR Y SERE b R B 12 4 B B LU R B 35 B TR AR

SR, G5 5RAA R B TE AR 2L 5 P ) Lo B35 R T A% 2, Aronson 25! (B 93 45 R 8K, o
BEIETE AN ZR ) L] B3 5 TEEAR AP h i L], AR TTZ AR 5 ARF Y BIEE R A X R, XM, %
PEARTE AR 5 EL IR AT BE-5 AR5 Fh AR A 6, BN B AR AR BE A B 1 o Xt R WA ZE
PEREAE ) AAR RS DL 785328 SR B AN THIARES A5 | R R 4 520

AN/INTT = B e R 1B B 4 AR AR A 8, TR mA ) M AR e, R B 2B MR B R SR
P X — MR, 4 EF 8 ( Conyza bonariensis) /) &3% ( Conyza canadensis) %, Rejmanek'’ ) & Grotkopp
S TR R A TN B E MR T 7E T AR S AR . AT, 53—, M7 GRS KA
5 TR0 B B A A LA R RS BRBE it 25, T 3R L ARHE ™ o Daws 2517 i 5% [ fin 1l 48 Je T4 X R AR
%L 376 MM G H B, FHT S , AMRF A A EA B RIF T o Crawley & BT 5T th R AL E
HISNIAE B A A ) B BRI P 7o Williamson 251 Xt 92 1777 M FHEM MG HH £, # Tk
NGNRHEREAR BEXRR. WG, FEARFMX, FF (B HEEHEEERITT) KNS ARERFXRATEESA
—B, AXMGITHEER B FETRTPHX, MRHEEY) B s T REA AR SRR . IEE, 55
TR R/, R 5 ARIER AR RECE & , B TA AR E R .

Baker'® 8t “ BEAR 8 50 B % BA BRI TG IE ST M A BE 1 . BPERA BT 5, 58 KIS R Eh Ak
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T T AR BRI AY TK , Ak — AL AE (Solidago canadensis) ™ . KT, RGHH I8 Ty
H I, B B ERAE R B AR FHY, RHEEAEY AR, JLEM L. Sutherland" {95543
PR, R EAA TR LIS 1. R ERMVERBE—BN. EERRESEAEREHESEZ
[BlREEMARK(r = 0.276,P < 0.01) , B, BAARRZEFE R S4B AW T 2448, A6 2
R T Z B IR EIHATE o RS HIBTFE TR, A 1 S S8 ALY B BEAE SR 3% il L = BE AR A T
PFEE, N R ERMA R . Bk, AR ERERB TR A RS 5 A B a0y BAa
FIRIAREREY G W, BAEREHAE S T-REEMMA(r = - 0.258,P < 0.01)ii5
HA/NBZEIEMK(r = 0.104,P < 0.01) , G5 AHK Z B 22 51 AL B 77 B AR/ AR LR Wi ) 22 51
KWL T A S RERENVA RN EAREY TS , EFREHASE B TAEY T EHEBA , WA T
YR EIER - BRAR . B0, BEAMLERSS & SCIR VTR R 91, 5 ARBEI T 3% B AR5 B ELAARAS
ANEFSEES /N EEAR L, ISR — A AR R AT R B B

Sutherland""! {5F 5% & BN, 45 HIME P 7E 4% B0 e 1 LU ) .35 700 TR A48, T JRUARLAD) 40 LU BUFE SRR A MBS
SAMMAER B P IHFTLEMN . M RN S5 AR, A REY IR AR 0 L B2 s T HAE A
I EL, T2 ELBITES IR AR AR FE 5 AR s 2% e [R) BE A S0 38 22 1), 3 Bt S ke o A RS ) T S AR A A Y
AR 1R —GeitA 220 i IR PR R T R A JR R Ab , B 2 A )RR AT BB7E T Sutherland 48T ELIE
TARAZE, MG Ry Rm AR, N T AIIE S 25,

FAA RIZRE, T HX A E R0 5 W05 E T A 2 kb , W ARA AT A R IR BR ) T Ho A
L, X5 BIEAEAE S PR A RIS E B L) B35 = T HAEAS IR T B LR — B . ASRTE Shd AR 1
FEA I 537 T s U S S T AR R T , A5 IR A O R X 2 BE MR 43 A RS B 3%
o

BR EVEZETRHTI HUX, X T A S A AR BB, B /N TR0 2 ELA 3 O B A R AL
PHAE \ELSL BRI SPRARY , 765 | PRk S e B4 53T LAERS , ISR R R A b X S RAE ) A AR AR DA F)
HEER, A TERINE, FINREERIAEEDARYER, R T 584 SE R R AL, BN 8% BA
VISEN DA

BEAD, X T AR B A B A AP AR R 261 T B R AR Fh A By A AT B8 2R BRUAS [R] B9 38 B AL R S, [
R AEHR_E A& AHE R, IR A R A 260 . B, oA Tt miisB i B vk 2 B H /N G
—4F3% (Erigeron annuus) SR /NIT 7= B 5 , 0 2343 [7] — 3 DX AR P90 Fh BE JBR ( Ricinus communis ) (45 B
(Xanthium sibiricum ) 3¢ 222 (Pharbitis nil) SR TR BA R o TLHTIP KB B5 R I iy B BR IR , 58
WP B, AR BRI S R R B S I, 7E1X 667 FPZR B P, 5 RE AP 76K A 2R 4040, A R
HEERBR AT, ENREY Y S AL B A EER , PR ER, WiF S RIREY K
ARG R MR AR IR R
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