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Abstract: Tithonia diversifolia (Hemsl. ) A. Gray ( Asteraceae), a native of Mexico and Center America, has long been
cultivated in China as an omamental and green manure plant. It first became naturalized in south Yunnan Province ca.

1930, and it is now recognized as a damaging invasive species in the tropical, southern and central sub-tropical regions of
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China. In order to understand its methods of dispersal and invasive potential, six biological indexes [ infructescence
diameter, seed ( achene) number per infructescence, seed set, 1000-seed weight, seed length and width ] were analyzed
among T. diversifolia populations in five geographically and climatically different areas. Seed germination at 15, 20, 25,
30°C and 35°C was also tested. All six biological indexes were significantly different(p <0.01 ) among the five populations.
Seed germination rate among the five populations was also significantly different (p <0. 01 respectively at 15°C, 20°C,
25%C and 30°C but p <0.05 at 35C ). The highest seed germination rate from each of the five populations was also
significantly different (p < 0.01). Several conclusions can be drawn, based on these results and our previous studies of
the cloning ability of T. diversifolia and its role natural communities. (D) Although the seed reproductive characteristics
among the 7. diversifolia populations are significantly different, the species’ role in communities and its potential for
damage are similar. (2)The great reproductive capacity of T. diversifolia combined with its strong clonal growth facilitates its
ability to become a community dominant, once it enters a new range via dispersal by animals, transportation networks and

rivers.
Key Words: Tithonia diversifolia; alien plant species; reproductive characteristics; geographical spread
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"R B BEE . SEAEEMXEREMNESH. AR, WHRBESET KR R
P X AR K, BARN AT R —EEF  EME TSR FRENERE, B—MEABRREERE
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1.1.1 RFER.SRFHELENSHERSETT

e 1 B IwaaE Rl BT, T4 B A B DA T URR A 1 Bl 7R 4 L I SC 4L B P BB RB L ST YL B R RB R BT
EEBER 5 AR R GRS ARRE R 1) 43 VR EMFEC T2l RF (ABEHRIECHE)
T, B—BERESREARDT 50 ¥k, M5 NEBERERN T 4 BIREDLER 100 3%, AR ~FRUE &Sk
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Table 1 Geographical locations and climatic conditions of the five sampled T. diversifolia populations

1 ; 7 ; ;
P . TR AR AR R
B ! g : Mean temperature Mean temperature ~ Mean annual v =3l
i Latitude Altitude Annual rainfall K i k
Populations (N) (m) (o) in January in July temperature Climate type
() (c) ()
BIFE MY 22°05’ 670 1207 15.5 25.0 21.5 oA
I3 PW 22°30’ 800 1390 14.5 24.0 20.0 B R
HF¥ sMm 22°47" 1302 1547 11.4 21.5 17.7 B R
JeiL YJ 23°36’ 396 801 16.5 28.4 23.8 T4
¢ XP 24°04’ 1500 973 10.6 21.5 17.3 A E bR

MY $h7% Mengyang, PW ¥ Puwen, SM 3 Simao, YJ JEYL Yuanjiang, XP #F Xinping (JEBEATE T [E] The following population codes are
same as here) ; 47 Tropical; F§ W#AAF South subtropical; T#4JA[4+ Dry-hot Valley; FIF#HF Central subtropical

1.2 MTRRE, T REMTERTHRERNE
PA1. 1 B3R B BRI B L 5 P T . G E—EREEVLIR T 100 Ko7 A8 HAF 3L
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B— BRI 500 B R R EAEFRIPHRERER, SR N3 KEEWTEHE, TERLTRE,
1.3 #MFRAE

£ @Omm IHFEM AP HLA 4 SKIBLE, HREKRE , BAA RFENR T AEAHRRTHLARR. 819
BFRIFF 50 KK 1 M0, B3 4 NEE, R IAARFER(15.20,25.30.35C) B3R T, &
HEEHISE . & 24h WA 1R, SR KR RRB LRI, B 20d BRERFHOTBER R,
1.4 Ff SPSS 11 Geit 5k 443 BIxt 4 St A fp 7 R R T2 7 BE K017
2 ZR5H5%H
2.1 REMESGERG T MRS SR

BT B F JTILAFE 5 MAFEHNM RS RFER . BFE LR SR . TREFHFK.
TR 6 NMEYHARRHT T 20, SR EBAXEEY SR BAERBEER(K2) . BRELRI,
HE 5 MEYERE , ESGRE R R X KA EA R/ @S SREE BRI X HIg R EA WA
TCILFFT AT 2R B AR, Wit BRI BAGR , (B RS BREARN, JTILE TRWE SR, i3 # T
BEET (12 RZE 1 ) BETERR , BRERKD; FrE B TR SR, £ 12 AE 1 ASEREMRK,
RFRFEBBAR T RS THEE .. EXMBFHOEHTRER, TRRE NEMNHEH T RASY, B
H B YR BE TR (B LS8 KA AT HBFASE .

£2 5 EEHMEHS TR
Table 2 Fruiting and seeding characteristics of T. diversifolia from the five populations

B e S5E wRE G0 RER HER
i K Seed Number per Seed Set i Seed Length Seed Width
Populations diameter i weight
infructescence (%) (mm) (mm)
(mm) (e)

BIFE MY 26.22 £0.36 169.2 £5.97 56.71 £3.69 5.07 £0.055 5.83 £0.061 2.19 £0.030
I3 PW 30.66 £0.26 196.6 £5.58 82.27+1.29 5.49 £0.057 6.03 £0.059 2.31+0.031
HF¥ sMm 31.22 £0.29 176.1 £6.46 64.06 £3.76 6.47 £0.049 6.16 £0.077 2.40 £0.029
JeiL YJ 28.12 £0.25 164.2 £8.29 37.76 £7.29 4.64 £0.038 6.05 £0.057 2.13 £0.030
B XP 32.32 £0.36 231.6 £9.08 52.05 £4.67 5.78 £0.018 6.27 £0.030 2.40 £0. 040
ANOVA & & & & % % & & & ® & ®

HFRACTEREE, FPEIE A £ InHEIRZE Seed Length does not include pappus, data are mean values + SE; NSp>0.05, * p<0.05,
% % p<0.01

SRR ENRANRFER BFELE TRE MRS MEEREETSERRGRI ~KT),
SRR 1 R, BRI A REE TR, BRSSP B B9 22 5 00 R R B URZE /D, ENIZ AR 2
BN, T ILIARAG R G SR R B R AR R B R R R

£3 SPMEHRNFEHRFECERDENRILE (SSRKK) F4 ST ERNFHBRFEIRERBEEILE (SSR EK)
Table 3 Comparison of significant difference in infructescence size Table 4 Comparison of significant difference in seed bearing of T.

of T. diversifolia from the five populations (SSR test) diversifolia from the five populations (SSR test)

JERE Bh3F JLiL 3 BF JERE JEiL Bh3F BF 3
Populations MY YJ PW SM Populations YJ MY SM PW
¥ XP 6.106 ** 4.200 ** 1.663** 1.102* B XP 67.40** 62.40** 55.50 ** 35.00°*°
B SM 5.004 ** 3.098 ** 0.562NS T PW 32.40° 27.40°* 20.50NS
£ PW 4.442 % 2.536°* B s 11.90NS 6.90NS
JuiL YJ 1.906 B MY 5.00NS

NSp>0.05, %= p<0.05, # * p<0.01; [ [q] the same below

2.2 FTERRHE
HiZ% 8 AL, M RAS RN TR 15,2025 30°C T 5 NERFHIF T A RARBE LR SCTHAR
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FREER BREIRANTHFER, 5 MEFROMTREEARARNEKRBEZR S MalrREH
FWEBARMERE ZEAFRRBBESRRET AR THETROARE —EZR,

x5 ST ERNEETHEERBEHILE (SSREK) £6 STEHNFHHTFREEREZHEILE (SSR KK)
Table 5 Comparison of significant difference in 1000-seed weight of Table6 Comparison of significant of difference in seed length of T.

T. diversifolia from the five populations (SSR test) diversifolia from the five populations (SSR test)
R ST B3 3 H R B3 B3 ST BF

Populations YJ MY PW Xp Populations MY PW YJ SM
B SM 1.830** 1.402°* 0.979 ** 0.686 ** BE XP 0.448 *¢ 0.241° 0.225° 0. 112NS
B XP 1.144 0.716 ¢ 0.293** B SM 0.336 "¢ 0.129NS 0.113NS

T PW 0.851 % 0.423°* JUL YJ 0.223* 0.016NS

B3 MY 0.428 *¢ T PW 0.207°*

> 2
5 TEREH BRI AR B BT K R IEHIAE 15C T 7 5 PEEHFAHFEERBERLS (SR LB

Ber3 ~4d(E 1), 7E20C T A S IEH+F%42 1 ~2d  Table7 Comparison of significant difference in seed width of T.
(B 2),7E 25C FAVE4E 1d( & 3) ,7E 30°C T XA K diversifolia from the five populations (SSR test)
£2~3d(E4), 7E35CTRE B E RIS, % Poﬁfjm 7t i A e
M FEAEHL, HFARMES) o ZEMRmAHF BEFESM  0.274°*  0.215°°  0.094NS  0.005NS
T, B a6 T ¥ 85 R e I BAEOR Bk R e ae HEXP  0.269°°  0.210°  0.089NS

B , B TR B9 A 1o A R TR I AR T , R R T #EXPW  0.180*"  0.121°

WHRSAL, 70 25°C /i i BA 2 e 0 S r 6 I ) e 4 s A Bi3F MY  0.059NS

JRREERER &, 9 R m I B R 22 it B OB S 78
BRHABRERGT B FHARERTLE, X E5RBEAITHTFHEA R, BIMNAEMFR TR, W
HHFHFEBAHRESHRXTRELR 1 ~4 A, TRENSBEREHAR TR FHRSEAG . BANKNSE
MFEERGHMBEREEMN FHATR BETERMTHFRELR. 5 AHWEERIE, 576X 21 ~28C
B SIRSRAE T B sE R F R B8 R FIA B BT RSB B, (5 F AV 35 76 B i Uk S8 BA R0 L, IR B BT B Fe

®8 FRERETS TEHMAEHFHELE

Table 8 Comparison of seed germination of the five T. diversifolia populations at different temperatures

iy B3 3 BE JEIL HF ANOVA
Temperatures( °C ) MY(%) PW (%) SM (%) YI (%) XP (%)

15 17.0 £2.38 27.0+3.32 5.0£0.58 39.5+3.30 29.5 1.50 *

20 29.5+3.77 21.0+3.32 15.0 +3.32 52.0+2.16 39.5+5.32 -

25 26.00.82 36.0+0.82 17.5 +2.06 55.5+2.87 46.5 +8.81 -

30 22.5+0.50 39.0+2.89 30.02.83 45.5+2.22 24.0 +3.16 -

35 3.50.5 15.0 +3.51 19.5 +4.35 11.5 +2.63 10.0 +0.82 -
ﬁi—fﬁgf 29.5+3.77 39.0+2.89 30.02.83 55.5+2.87 46.5 +8.81 -

FKPBAR A + FREIRE data are mean values + SE; NSp>0.05, % p<0.05, % * p<0.01; Hst GR = Highest seed germination rate

3 itig

AAKIBRY ARSI —HRENN— MR BN S — M, Y5 XK REH A
B = B BB TR A X o — R B3R — A BT X B & B B A BR , 4R
AEBCHEHILE . XMEYETLRBAIENLEFA,ERALA BN ADRBHRHEENME
A EAREEBRBAABRHHNERE ., —#REYTREEHEERMEBIAEZ 4B, XEERIE
FRENZ A5RE, RAX S EHEKRREAZUY UL L IFR8E B Tk, BAMRM A B T RA R A AR, X
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MY ARY BARBNEALRNE BRLEHERE.

20 - 30 —
—e— FhFE MY —e— FhFE MY
—o— B PW —o— B PW
—v— H3ESM 25 —v— HFESM
@15 —A— Ll YJ ) —A— JLLYJ
% z m FEXP
$ S 204
£ E
E 2t
: :
% " 10
& &
= =
5 I
, 0 WY ,
1 3 5 7 9 11 13 15 17 19 1 3 5 7 9 11 13 15 17 19
B} ] Time (d) HE ] Time (d)
B 1 REERNEEEHFE 5CHEHES B2 AFEEFKRRH T E 20 CHREEEE
Fig. 1 Germination of T. diversifolia seeds from different populations Fig. 2 Germination of 7. diversifolia seeds from different populations
at 15C at 20C
25—
—o— @5 MY
—e— L PW
—v— % SM
~ 5 2r —A— BT Y)
B @ ) —m— B XP
4 )
= s
g é 15 -
g E
3 & 10|
# %
2 &
® = i
3T \
L
4,
) i
s~ A L 0 X d b A b &
1 3 5 7 9 11 13 15 17 19 1 3 5 7 9 1 13 15 17 19
ff ] Time (d) H[H] Time (d)
B3 AFER MR T7E 25 Ch Hig R R B4 RRUSFEMABEFT7E 30°CHBE &R
Fig. 3 Germination of 7. diversifolia seeds from different populations Fig. 4 Germination of 7. diversifolia seeds from different populations
at 25%C at 30°C

FrZE At B A BORR B2 57 (B HAE A BB SRS T R S Z R AR Wz
B I MR T T, 5 A LT e TR G5 RHE ™ 0 , 38 B9 UM R AL B S R VR
HITE R B B WA FR TS MRS G, H/ T B HIR T2 TREX.HK HETRET
B ONELRESIFHTEE. AT TN T AKX G, SERBE BN BRI MRS E D
HOBUERTPRE . XAPELA R B S X T R B FUR R EGROFA 1074, RE L RA RENL M HRIX
SUAR BB MR MR A KT BB R B B S MR T, BT X — R LS A S E K ARG,
BT AR L SR AR R IR . FERP AR R T B B [, i 2 i B L R o i B
FEREH" B A T e B A U B ST, B L T A K, BT R B AR A R AR
iR . RERERLEMEELRZE , f 785 &Y B SE A W e LU R B BT E R AL,
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A BT S AR X YRR X — B RRE TR K, T RE 10

B 2 e ST R B X — A DL VR e FE A — e “i@w
P EES S, T, A B R S e ﬁ i“:

ISR B, TO R AR 4ERE I S B R B B A
BERHE— KR, PFPER TR PEER , R
HAWER & B A HEST e & AGG AL,
MG X R ARAY K7 K 55 R AR Y EIEK
¥ (Spartina alterniflora Loisel) B Bl A

BRI BB R 9L S A7 SRR AR Aﬂ'ﬂh
S SRR L A R R ,4'.'.'.'{'):...@;;;}34,..\ L LS
ANEREGR G E , X B AMRFP B A B R A 2 A L3 s o 11 13 15 17 19
AT R BE Y o 75 R R A e
With KB L Tike B It BRE R AT S RRBREIHTE S CRGE &R
B B R A — R B vE ) BRI LG EMIR  Fie 5 Germination of T. diversifolia seeds from different populations
MAREYNEFNES. SE2EZEEEBRAE 23T
FE WK 2L 22 Ageratina adenophorum ( Spreng) R. M.
King & H. Rob. #1 K2 Chromolaena odorata (L. ) R.M. King & H. Rob. [0~ | #2522 1 L E R F
THREE/D,RE PR 1%, M 7 B AR 8 %%, (B i TR F TR B, #7185 By XUEAT
EARMERRAR, ERTESERAERNTHEENY GUETRAE HKE) . XA EBE
IR A, UUE T I35 R T A 3R A I8 KU BRI R B AR 1R AP 2, I35 4
BEENFI G —XE , X R SR A K TR SR, TR KBS 2 REEK
PRCPREBON B EA KR . XA ARBIF T, 2 X7 —RAEEREEE A SR AKX,
M RZGRX AP RO R XN T ER &SRR . BRZE . R L 3 FAREY T 20
30 SERTEZF R T kAR , (B R 67E Ho 70 XOR A0 R R SR 28 2 R , X R B B L At
A X

MY ML A, BIR A NBRE S — LKA E S, AR R R Sl Rl S I F R
BEAKKIFHRMAE . Wi ERTA T E A E2F 2, TS LR 76 SRR Y, B
PLE SRR GUR , (BB A TR X, E P WG X (U R F B4, A W B faF, dkstmdt
TEEABE RN RS TEIL T 3 X B B A ) s AR R B, A RSB A B E BT
FEGEEN ‘BEREAR(EVWZRMEED) " AMKNEWEILET E RRARXEHMmHIE LR, BAE
RIREE T RIE AR, BRNEXNHMRR BRI RIS, T, WAL W EREE N ZHE
Nt HETE A MR TR E T NHCEA L , (B I35 7E = B A 5] 23 1 3 B R A 48 L BEVR
IEM R RBERE , PRSI B W BB Bk, BT 00, Nt — 2B T Xt i iR 35 Fp e R A R SR HY
WS |38 % AL B 25 TR) 2 A MR SRR AE AR A0 NP SF O T B 45 A B 5T , NTAE 48 s A B B Bt |, e
PR TR H I A REE R A B TE T,

& # Germination (%+SE)
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