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Abstract: Flavera bidentis (L. ) Kuntza is an alien weed with a strong ability to invade. The successful invasion by this
weed might be related to its ability to readily adjust to the environment. A laboratory study of the physical characteristics of
Flavera bidentis and the effect of environmental factors on its seed germination and seedling growth was conducted to
determine the factors that enable it to rapidly invade new environments. The results showed that a single plant can produce
more than ten thousand seeds and the seeds are very small. This accounted for its ability to rapidly invade new areas.
Temperature, light, and seed burial depth were the key factors affecting seed germination. Seeds germinated at a constant
temperature of 5 to 40°C with optimum seed germination at 25°C and optimum seedling growth at 25 — 35°C. Seed
germination was light sensitive. Maximum germination (74.44% ) occurred when seeds were planted on the soil surface.
No seedlings emerged when planted at a depth of 3 cm. The effect of pH on seed germination was not significant, but the
seedlings grew better under acidic conditions than in alkaline soils. The seed could endure NaCl stress and drought stress to
some extent, but root length and seedling length became shorter when the stress became severe. A soil water content of

50% was the best condition for the seed germination and seedling growth.
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# T4 ( Flavera bidentis (L. ) Kuntza) SRR B TR R B0 | 4R A4 LAY, JE= TRIE M, 3E L
PERR SR MR R &I, R BT, B SR T” 2o BT —BARE 25 ~ 170em, - F#FE , S X
W RGBTSR, R e e, bR . BT ARME, K8 ~9 A M Nk
B, AT EA 12 ~30 A 1 ok, B 1 ~ 18 A2 a3k ,5 ~T A 3 4R, BB B 15 ~30 NMEfF , Hp—
MEFE 5 ~6 MEEIT , BABEFAE 10 ~80 N RIEF, BN IRIEFA 2 ~10 Z/ME, BHRIES
BT A B R IRE TSR, fTREZ, B TELERIEEN" . —BARKH ¥
S5RIEDFK FIE FRHY ST EEWRIEY R AR, Fepl B2 R A S REE R KB, 524
IR, 2003 4E 9 H BHETE LA K MR BT RS & B T %A, 2006 4R %M Y 1E T 3044 55 RO 2
JE, HRTEAABLA 47 MR (H X)), mHEE 2 77 hw’ RIAETIHC 23 THAREEHIE

TR R B REP R —EE B, 5 — R TR R A — M RS . R
T, 04, I8 SRR pH UK MR ET U RA TR . BRTE N A TETIGE S Ry A%
FHERBIEEA R ANES . B HIE, X T ETER T3 LI O ESH. A3 ETEH T
TR BT R AR TR T ST, R TR A T B & PR R |, 878 Mt — e 4k
NRZEE AR T 7E 7 A0 Y B LA S 2R 3 TR B AR AR 4 o
1 HRAE
1.1 Fh B

2006 4F 10 A 7E T A7k BFAMHEHLR L 2 T4 i AR T+, BEALAHEUR T 100 ki, FI AL BT 402 —HL T
R TFHLE , 10 NEE ; BEYLAHEL 50 Rifh T, FlFAR & ROER I E A7 RN (G K FEJR) ,3 IRER ;
Fh TS 7K BRI RE SR ML T, BN BENLBURR T 100 L, 78 105°C (ML At Sh B FRE, RIEH B M Tk 5
8,10 MNER,

1.2 FhFE I

Fh T35 S 5E SR FASRAL = PO RmE (TTC) 3:17) 5 50 R R A T8 F 38 ~40°CIR/KHiZ# 24h J5 52,
RIG W T 38°C 19 0. 1% K TTC YWD 120, BUH I IT T4 31, e AR BEGR IO R B 0 1A 7, i
4 NER,

1.3 FRBE[R X784 = g AR K R

Fh T N R IRIGTE 12 A 4T, Pt B A i TSR 7, 0. 5% H, 0,157 )5 F T Bk mik S
WK, FIZE K30 24h J5H7E BIAR 10em B B Z IR AR SR I BT IR . B RANFE | ~3ml Z8M8K , DA%k
FREERNRE . B0 AEM T 50 BT N TE BRI FRAA TSR R A G IR [E] 121/12D, O iR
JEE 250pmol - m s ™ [k T AG I Y B A - A SR BE X BT & B M B AR IR A, HAR A SCIRERAE 25°C
THET. ARFER TR NEEAELE 4 MER,

Fh T B & DAUEAR R B2 Tmm NARYE, B B G & 2580 3 TRl m s 7 RIMER K S K, EH &
RIS NI HAPHRIEH G = Y, Gr/De (Ge g% ¢ H B RS, De MBI BT & B E0) 516 H35% vi =
S Gu/Dr (S W ITHKEE)

1.3.1 RFERERIRLE

FRIAREE: . BEIRIBE M 5.10.15.25,35 .40 45C 7 4K,
1.3.2 A pH 43R

R F4RRR Y o I Na, HPO, FIBA R ZZ mi il 3 SR W C A pH {6207 5. 07 \5.92.6.8.7.73 F18.61 5§ 5 ~4b 3
K BEATR I RS2 8 T .
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1.3.3 R[RIVER B e 5

KRR . 4RI 0(F8187K) .0.05 .0.10.0.20.,0.40 mol - L~'5 AR ¥KEE ) NaCl ¥ W05t Fh 1847
VLEL
1.3.4 RRTRELAHEKE

ki PEG(8000) iy A 3B FIAS [F] 3808 BE P A 5 v

PEG(8000) 7K 43 i1 15 3, JoR BB ¥k BEE 40 )35k O (%48 7K ) 0. 05.,0.1.,0.15.0.2 g-ml™'5 A~/KF, 522 Hxt
MV BK BB EE R LK 0, -0.10, —0.20, —0.40, —0.60%1)

AN 30 B AT R b S . 40P 0.5% H,0, 183 5, FIZE /KL S R, BRI T & A, EE R
R B4R 10em FYEE 3R A& 200 T 20g, 43 HIWEH 1.0.3.0.,10 .20ml A [R& HIZEREK , B 388K 85051 0
5% \15% \50% #1 100% , $Fp+ & TR RREHITEIR .
1.3.5 SBERXTE T & M m

P BRSO (FERE R IMANZE I 2 EH LK) FIE# B (250 wmol -m s ™) 12h &L T H & 2E R 4T
XF o FEIE# OGRRR AR RF S B M B T AR b R R 2R %
1.3.6 78BS & KR

BT IREEXT E TR F 3 R L e R E N T, W& T 0.0.3,0.6,0.9.1.2.1.5.1.8.2.1.2. 4,
2.7.3.0 cm 10 4N /K A0
1.4 FARHE 550

BARGE T T BT R 3R SPSS, Fi| A Dancun i 84k 228 347 B A R 7 2240#7 o
2 GZR55H
2.1 ETHM KD THE. SKEMMHFE

F TR F IR/ 2. 44mm x0. 52mm x0.22 mm, TR EL K 2. 105g, /K EHR 10.3% (F1), HN
FHFHTRED, IEERYRER, XX TFHFEENE —ENRTEMNL. Bk, EIEERI - 5FK
T S T S FRBE X B PR A s R

50 RLELA I B THAGFP 1 HO T J1 iR G0 R BH 49 BLFpF ML L T 206, B g FP 715 J1 53k 98% o

F1 HAMRERMPFHFRNFHE QKEMHFEN
Table 1 1000- seed weight, seed moisture content and root vitality of Flavera bidentis from Hengshui

i H Items FH#{H Mean value FEEH No. PrfE2E Sd AARRECV (% )
FpF K/ Size of seed (mm) 2.44 x0.52 x0.22 3 0.18 x0.07 x0.07 7.4x13.5x31.8
FhFTRH 1000 seed weight (g) 2.105 10 0.013 0.62
77K & Seed moisture content (% ) 10.3 10 1.01 9.8
TGS Root vitality 98% 4 0.25 0.5

2.2 IEIH T B TG0 T B9 R R
2.2.1 RBEEXTE TSR T 85 & KR

B 1 AR T S AR T B R 283 TR A5 AP 7~ AT LAZEAR ) A IR BE JE Bl A &2 2 (10 ~40°C) ,3X 4>
1R BE AT APRUEZE 38 B B0 A 4t X 07 K A0 B K 5 BRY - R 3 ., i X 11 B 9 T o e 4Rt iy 3 A 21 10
H Z 8], A BRh 7 B A BRI BRI o 28 TR 2 7 1 8 & 0 SR AR BE AR X IR (10°C) , ZE Tk, ERT LAZE 4 A o
AR, X — R EAEE R, ROy AHR AT RS T HAE Y A K N SRATEAE K. 25CRETH T
MR, R ZFR N 99.3% o HRZ, Wil ( =40°C ) SRR H % 25, Br L3 A4 B0 ELZE AR X B3R IR R
4, BT AG 4 B AT BE BRI AE IR A B3 T o PRt , N SERe 25 R U, B TU44 1) L AR s X B A
TRIRAYBEE ST, BRI R R R FZX R EH KT 10C,

2 IREEXT E TS A AR, S5RBR, 78 25CHI 35C R M T HFRDHHMRRK Y KREZZRA
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B, 15°C A 40°C 250K T 55 57 4 B AR A < 20 S A B 2 I T 25°C N 35°C 25 14F T 5 3R 4 5 9 AR A
HKo

x2 BEMENHHERFRRKMHFRKOIZMW
Table 2 Effect of temperature on the germination ratio, the length of roots and seedlings
1R Temperature( °C )

i H Item

5 10 15 25 35 40
R 2R Germination ratio 0.00 £0.00cC  12.12+1.12bB  36.21 £2.65bB  89.33 +4.93aA  40.33 +0.58bB  0.67 £0.58¢C
#4 Root length( mm) 0.00 £0.00cC 2.11 £0.25bB 3.90 £0.55bB  13.26 £1.42aA  14.85 £2.00aA 0.01 £0.01cC

T Seedling length(mm) 0.00 £0.00cC 1.01 £0.21aA 1.62 £0.39aA 3.46 £0.11bB 5.95 £0.39bB 0.00 £0.00cC
INEFEREFRIN 0.05 KE FESR ; REFEER0.01 K EMZER; LT FE The data with different lowercase and uppercase letters in the

same row are significantly different at 0.05 and 0.01 levels, respectively; the same below

2.2.2  pH X TR T8 KA A KB

WU FTLEARIR pH BREEAMF T B R ZF R KA m AR R K L3R 3. 359710 pH {H7E 5. 07.5. 92,
6.8.7.73 F18.61 45 /K LR ZFRIGKT 93% , I BRIk 99.3% (pH =5.07) o T ZAHTRM N TR
ZFER SRR pH {2y 5.07.5.92 1 6. 8 B B A 2F M B3E = T pH O 7.73 A1 8. 61 B 275 5 T 4l i IR
RAER, FFR pH [Eh 6. 8 B LR K B2 K T HoAt 4 S50 TSI EAR K, 5557 pH {EN 5. 07 Al
5.92 WEAERIC B KT pH 25 7.73 F1 8. 61 Z/F FHEFRAIARK , B R WAY pH fE N 5.07.5.92 71 6. 8 ff
W REERT pH N 7.73 8. 61 MghEw Ko HIL, RN 0 I BRI ST A A T 3 T4 7 9 B
REHERAER

*3 ATEpHIARERGTHEMPFMFRFXZRDYHNRKMEK
Table 3 Effect of pH on the ratio of germination, the length of roots and seedlings of Flavera bidentis

pH
i H Item
5.07 5.92 6.8 7.73 8.61
K ZE#R Germination ratio( % ) 99.33 +1.15aA 96.67 £3.05aA 98.67 £2.31aA 93.33 +2.31bB 94.67 +3.06bB
#4 Root length (mm) 9.10 £1.03bB 8.90 +1.53bB 18.01 £2.54aA 0.93 £0.23cC 0.50 £0.07¢C
ik Seedling length (mm) 4.43 £0.35aA 4.61 £0.49aA 4.10 £0.70aA 2.00 £0.08bB 1.62 £0.24bB

2.2.3  ERJhEXTE TG 5 K 0

AN] NaCl Y B e b 3% 28 TR AG AP 185 R 2 R Rl (3R 4) , & NaCl s Wk B T+, T3 Fh
RIFRBWWEAG, I S K, 70,05 ~0. 1 mol- L~ NaC | Wt F, B DUAFh F R 3EHATF 93.23% -
98.33% Z ], H 5 IREFARE . X4 NaCl ¥R FE 7 0.2 mol - L' B, TR AT & 2EH Ny 66.0% , BEMKT
St 24 NaCl ¥R 4 0.4 mol - L', BTG Fh T A REHI & o BEH R UK E G INAR T & 2F R BT R B
EHAb A A R

x4 ATERE NaCl S EMF A FHR MY B LR
Table 4 Effect of NaCl on the seed germination and growth of the seedlings
e BF Concentration(mol-L~1)

i H Item

0 0.05 0.10 0.20
K ZE#R Germination ratio( % ) 100. 00 +0.00aA 96.00 +3.46aA 98.67 +1.15aA 66.00 +10.39bB
B & 5% Germination index 108. 17 £12.30aA 95.14 £3.46aA 67.29 £1.15bB 20.53 £10.39cC
1% 713851 Vitality index 1434.58 £0.12aA 945.65 +10.65aA 549.59 +21.045bB 48.43 £6.59¢C
#4 Root length( mm) 13.26 £1.42aA 10.94 +2.06aA 8.17 £1.64bB 2.36 £0.36¢C
T Seedling length(mm) 3.46 £0.11abA 3.57 £0.07aA 2.88 £0.15bA 1.86 +0.61¢B

BE%& NaCl e ¥k BE R T , B TOUAE A7 B B A 98 08 18 8 R KR BT FEAR A o 24 NaCl ¥R
7 0.05 mol-L™"if, B TAGFHF AU R AGBRNE S8 B B R K A K 53 R R A B3 e 2 MREE
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TEMBERBEE
2.2.4 TEprEx IR &K m

(1) PEG i 8 THA5 P18 2 (52 0

W S FrR, 4 PEG ¥R 0. 05 B, Bl 3~ 95 25 3 (B A 1680 I6 9850 4 BRI R i K SR 1R AR 2988
XA P T R B ZRA B3 5 FER e A2 BE ARSI, B 7 R 4 28 3R B A 38 5005 1680 S B AR AT K
SRR IR, 2 PEG WA 0. 10g-ml "B, LA MRK 1 MBS0 B2 5 8.3 24 PEG YKEER 0. 15
geml B, R B R SE R B SIS RS X R R B AR K S R ER N B E HBEHHR 0.20 goml
i, T B R ZER AR S IR AR KA E KR SN REF R BE . RUKETIHEEZ —ENSE
8 , PR R B TS A AT B T A T 54t X

®5 AEREPEGAEMEMHFM FHEMHEERKHFIN
Table 5 Effect of PEG on the seed germination and growth of seedlings
¥ B Concentration(g+ml ~!)

Wi H Item

0 0.05 0.10 0.15 0.20
K ZEF Germination ratio( % ) 99.33 £3.34aA 100.00 £4.34aA 96.00 +3.54aA 95.33 £2.01aA 80.00 +3.23bB
B & 5% Germination index 18.87 +£2.31aA 19.65 £3.24aA 15.70 £0.34aA 13.71 £1.02bA 8.49 £0.21cC
1% 1455 Vitality index 75.18 +4.05aA 96.74 +5.98aA 70.61 +£2.90aA 53.31 £5.24bA 18.18 +2.12¢C
#4 Root length( mm) 13.26 +3.42aA 18.99 +3.42bAB 9.93 +0.12bAB 8.16 £0.21bB 2.36 £0.12cC
ik Seedling length( mm) 3.46 +0.78abA 5.02 +1.01aA 3.57 £0.21aA 2.88 £0.26aAB 1.86 +0.03bB

(2) HIRE KB BTGP 181 & KR

&6 R T HIESKEXT TR 70 2 MLh i A KRN, BEE LIRS KR M, i 78 2255,
A R SRR I SRR A BRI R 2B IS, 13 & K8 50% ik Bl K8, Hb Bk 18
BOTE NIRRT K-S HREKEN 5% 15% &M T RS 1En 2 B 2R TRE/KEDN 100% K4 T
B IEIRAR L A S K B 50% A5 1F T & 8hnA TR, K RER K ZF R EE  HERRZRABE, £
B 50% Y L4 57K B R BT R 181 R A i AR KRR BoE 44

KL R R E TG0 T B RED 2K 73 i ag , BV - 4 &5 /K BLAIR (5% ) B, Fh 7B & R A5 w5 35 68.
00% , i A 3K o AN 2 3 TAG A0 1 B & B2 R B 7, T LT b4 Ak 4t s IX O T2 T 2 X, 2
—HRARTAH LA REERK IR

F6 THWMAKEMNEMPMTFHEMGYEERKNZM
Table 6 Effect of water content on the germination of seeds and growth of seedlings

SUH Ttem 47K & water content( % )

5 15 50 100
K ZE#R Germination ratio( % ) 68.00 +3.23bB 94.00 +4.05aA 94.67 +£6.54aA 89.33 +£7.02aA
B & 455k Germination index 5.09 £0.13bB 9.36 £1.02aA 13.65 +4.01cA 12.15 £2.03cA
1% 713851 Vitality index 20.16 +4.56¢C 54.30 +5.62bB 123.85 +3.43aA 115.30 +5.64aA
#4 Root length( mm) 13.37 +4.03¢cB 19.41 +3.01bB 46.81 +5.91aA 16.90 +2.05bcB
ik Seedling length( mm) 3.41 £0.12¢C 5.80 +0.23bBC 9.07 £0.23aAB 8.89 +1.02aA

2.2.5 G HAFIHE IR A X A R B & R

METASF T TR AT, KA P AR R 19.8% , BE/NTIEF B OLR 12h) TH
99.3% (& 7) ; T il MR FEC IR BE 19 IR 35 T 35 P 7 B & SR i A, 78 R R B TR 5 A 7 I B R R e,
74.4% £ 3em +ZMRAEFF R K (B 1) , ot BRI BE AT 5 T00 58 7 W & 5% e 14 285 SR U8 B 2 003 e
TR 7, BT THEE X AREARIR, M HE TR LAZER 78R B B 8 &, i
A 52 B3 B R AR IR 3 R P — B R R 2 K & T BEMER K. XK T 45 i %
PR X JBE B[]
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x7 XREEXERHMHFEEZOZNE
Table 7 Effect of sun time on the germination of the seeds

Y REIRHA] Sun time (h)

0 6 12
%33 Germination ratio( % ) 19.8 +1.02aA 67.9 +2.12bA 99.3 £7.02¢C
3 g 100
TR FREWEN SRESE, I #E% T wf
PP LM K TG EN RS G Rt TRIF &R 5 o0
PR BRI P 5 AR AR R A% R o)
Mo, T 2001 FEERAETRE R AL I . BRIHTE 2 207 q
FHeaARAILE 47 2 (X)), A Jt 4 B i i = 00 03 06 09 12 15 18 21 24 30
PRGBS Burial depth (cm)

JfEH, mAGAE 2 7 hm’, AR ALK H K E A
0.333 Jj hm’, TEH G XY B X, BTG HFR 2 1 BRI A ¥ TSR i R R

NN ERIREREL, AN SR ARTFIE R REMERE R P54 Fig.1  Effect of seed burial depth on the germination of the seeds
AR REESARNEENGRZ—, FEQTE

X RS A BURME R L BE I BT o $8m B 224 B AL A SR 76 A 7] 98 B Ml L R RRE 2R IR
FERNG BE S5 R A T A BAE TG DX 3R, AT AR B € A SR BT &, TS ERN e ,
Iy ST H AR S SRAE Y 2 AL PR R R R B R

SR AR RN N R — RIS B i R R AR s BB T B E S B B
PR EESL R U E PR I A RS P REEN — B, K ARH T B REEHFZ— X+
AN AEYE AT S , R AR PR L BB T FEB R . ALK REAE TR 7R
%, —WRE TR T ILT R, M EEMFIERR. O —S5UER , SR Y M FP 738 5 SBEK I m
T EL, ANKAEY Fraxinus ornus L. 7635 E R #5HE Herault 7 i Y80 o Weiher &\, Fh T ER S
P T HERREE B AT BRI R VB AL IR AR T AN AR M 7E R 1 AR B AR T L
TN T R AR, T AT REE A R I T I A AT Y VR R A R S
B s E A R, IMEREL . BT TRE, T M TR, S0k Bk AT DA
TEAEZKTE , KR T8, X — PR BB UL 2006 477K 1 Ik 3 T 25 K B B A M IR R o 35 T4 Fh 1~ th BT Bl 2
BRI ORSBAL TG HL BT T 5 5%,

ANRFFBEESL SHER R B RKRR , IR E R X751 & 58 71 2 B g e AMRAEY &
FEFFPREECE . RIS RRY R DGR R R R HORA (anEhr pH fH . TR EKESE) W
B IR TR 2 Mgl B K IR ORI BRI T R MR R, BUEM T A
TREEYEE (5 ~40°C) , FEBARIREE (5°C) S5 T A AT 8 & , 1R A B H7E L& So T H AW A+, i HARSE
ST E AR I Ah 7 58 B R IR B B, X 3 E b ARAL e AR AR AR R U S5 R HR 4 Hh X
FEAVETE R BN . BTGRP X BURR, MR A 2 IR M PR S &  (HIRZE LR R 7 i THtsh—
B HIREERZE KR WTHERA, R ETHEEARTHEEZ TIMBX, R HEMEREN S
o BT FIRZE 1 BRETEERE™ LT RAF, Bin & E A5 T fE B A 3R K MR+ B2, X TR K T 3 Th
BHEHIXERE . RN RA BT FRHHRTE DRI fFi RTINS LR , U R A
FHE/NIER TS o R R E R, S TR 7 R o B 41 AN — 300 70T ABA &, BRI, He A
ARF Y DEIRAR RS IR T X S R B WER . pH AN B T4 010 i) F 2 IR R R , (4 e R
MR T EAF T HETEMBNE . AEREHRHEE D, BIEF FE —F 0 LUK, & Eh
I3 1 % 2 2R R W ARG PO X P B G AE o Ath e B i A 4R 38, 45114, Campsis radicans #1 Caperonia palustris™*"
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PRI PR , BT 2R 0 B 1 BE58 . B TIAS BRI i L3RBT AR K . 2006 4 4 A A, #7k
H X <R 16.0 ~19.7°C, H 10em L FARXREETE 30% ~60% 7ot , FEMCIRIR B T , B TRAG P T REB I 1Y
B, X ] R BB A R A /K IZ M ) R Z —

DA ARBTG5 W5 01 XS PR B A BGR i@ R, BT LA S BOLE A AR R
U, FA AT BE il JE S At b X, IR O it o A ] S5 9A 2
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