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Biological characteristics and risk analysis of the alien invasive plant Pluchea
sagittalis
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Fujian Colleges and Universities, Minnan Normal University, Zhangzhou 363000, China

Abstract: The invasive alien plant Pluchea sagittalis is a perennial herb native to South America. This weed has
been detected with increasing {requency across multiple regions across China in recent years, and has caused serious
ecological harm in some areas. Because of its high reproductive capacity and rapid rate of spread, this species poses a
significant invasion risk. In this study, we investigated the population characteristics, biomass allocation, flowering
phenology, and seed germination of P. sagittalis through fixed-point field observations, and then conducted a
quantitative analysis of its invasiveness. The overall aim of this research was to explore the ecological adaptation
mechanisms and invasive potential of this invasive plant species to provide a scientific basis for the prevention and
control of its spread. The results of the field observations show that P. sagittalis has a clumped distribution pattern.
During the vegetative growth stage, the total plant biomass increases with plant height, following a highly significant

exponential relationship (P<C0.001). Notably, the stem accounts for the largest proportion of biomass (52. 14% of
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total biomass) , reflecting a rapid vertical growth strategy to occupy ecological niches and optimize light interception.
Phenological observations in Zhangzhou, Fujian Province, revealed a prolonged flowering period from May to
November, with peak flowering occurring in summer (June— August). Our observations revealed that a single
capitulum completes development from bud emergence to seed maturation in 20—30 days. Analyses of its
reproductive traits indicated that this plant has dual strategies: clonal propagation wvia lateral root expansion and
outcrossing sexual reproduction with capitula bearing numerous fertile pistillate flowers on the periphery. Its pollen
grains have distinctive conical spines (diameter: 20. 19 pm) and are classified as starch-type pollen. The species is
self-incompatible, requiring pollinator-dependent cross-fertilization. Seed germination assays demonstrated a natural
germination rate of 20. 33%. The invasion risk value for P. sagittalis was calculated as 68. According to the grading
criteria of the technical specifications, the introduction of P. sagittalis should be strictly prohibited, and we
recommend including it in the regulated control list. The combined traits of rapid growth, dual reproductive modes,
and high dispersal efficiency collectively contribute to its strong invasive potential in subtropical ecosystems.

Key words: alien invasion plant; Pluchea sagittalis; growth characteristics; risk analysis
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Table 1 Population characteristics of P. sagittalis

f/IME R 10 em, e KAE N 250 em, B A #E 7 #k = F B2 R/ME PN -1 {E
ﬁ]ﬁj\j 64.98 cm., %E%{E&%j 100 em?, %%ﬂ\] 6000 Index Minimum Maximum Mean value
value value
S E O 1509, 14 em” AR I AR 100, ¥ Density (plant-m™*) 1 15 4.0340.60
4'%%799%’3%1@%715' 510 - 44 5 ¥ Average height (cm) 10 250 64.98+7.70
2.3 ﬁ_ 2 ]%] % ﬁ %T_/H_ AL A LR % J¥ Coverage (em”) 100 6000 1509. 14+253. 67
AR T 5 019 M0 B AE A 25 B A HIXT 35 JE Relative coverage (%) 1 99 15.51+3.78
SrE T 13F 248 (R 2), 2 E iR B A = 5,
x2 EEFEFSHEMESPOEEEYIE
Table 2 Companion plant species in the grassland habitats where P. sagittalis is distributed
I Species R4 Family HZ Y Important value

LR HLEL Zoysia matrella RAF} Gramineae 0.8661

WL ELAS P. sagittalis 45 %} Compositae 0.3194

Jis BEYD B Cyperus compressus P EEL Cyperaceae 0. 2402

BN 558 Symphyotrichum subulatum 4%} Compositae 0.1377

FAAE I T B Scleromitrion diffusum 5 H R} Rubiaceae 0.0974

— .40 Emilia sonchifolia 2Bl Compositae 0.0599

[ 46 9 £t 72 Bidens alba 4%} Compositae 0. 0566

SERIYB R Cyperus difformis VB HLR} Cyperaceae 0.0430

I T R Erigeron sumatrensis 4% Compositae 0. 0426

Bk Cyclosorus interruptus 4 B PR PR} Thelypteridaceae 0.0366

XY B Paederia foetida P5 FL R} Rubiaceae 0.0187

N Bk Phyllanthus urinaria I+~ 2 B} Euphorbiaceae 0.0127

R HE Prazelis clematidea 4%+ Compositae 0.0072

AL TEIK B Oxalis pes-caprae Ji 4% ¥Rl Oxalidaceae 0.0072

it i Eclipta prostrata 45 F} Compositae 0.0071

BRIESE Acalypha australis KBl Euphorbiaceae 0.0071

i SR Mazus pumilus i 4R R Mazaceae 0.0069

B4 B Paspalum scrobiculatum var. bispicatum RAR} Gramineae 0. 0064

I J% Digitaria sanguinalis RAF} Gramineae 0. 0046

W7 H ® Scoparia dulcis ZE i Bl Plantaginaceae 0.0041

FEAT#] Ageratum conyzoides 4§ F} Compositae 0.0041

W KR Bk Pteris vittata KU B R} Pteridaceae 0.0037

510 Lygodium japonicum 4 VB Lygodiaceae 0.0035

WSS Youngia japonica % F} Compositae 0.0035

WP TE# Crassocephalum crepidioides 4%} Compositae 0.0035
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Fig.1 The growth status of P. sagittalis plants under different site conditions

X 7 AR AR K B B B 25 i) A 48 A R A e R RR i 3
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K & 1 y=0.75e" " (r=0. 960, P=0.000,n=14) . =X
oy BRI AE Y & (g) .o REM S (em) .

30 B K A A A5 R A A G TR L e R B Y
LR SRy 25 = >4, 25 AR W A R AR AR R LG B
B, 52.14% s IR Z S 31,995 5 MR L /N L
15.44% (% 3),

B2 BREREAEHMIHMIBE
Fig.2 Branches and sprouts of P. sagittalis

R3 BEEFEHIUGEMERT

Table 3 Biomass characteristics of each component of P. sagittalis

I H Ttem ¥ 1k Al Proportion of components ( % ) ¥4 Component 7k i Water content (%)
HLZ5 Lt Root to stem ratio 18.52+1.55 # Root 62.56+1.10
HA: 42 5 [ Root mass fraction 15.44+1.08 2% Stem 77.98+0.63
2545 H Stem mass fraction 52.14+1.94 - Leaf 79.8740.43
- 2E P8 i L Leal mass fraction 31.99+1.52
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Fig.3 P. sagittalis and its flower and achene

a: {& F¥ Inflorescence; b: B £ #£ ( /K & ) Hermaphroditic flower
(sterile) ; c: Mfi f& Female flower; d: 8 5 Achene; e: %1€ B Bt HI #k
Plant at full-bloom stage. ## X Scale bar: 1 mm.
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4 FERMEZFAEREH (MKRFEE 400X)
Fig. 4 Stained pollen of P. sagittalis (Magnification: 400X )
ay I-KIHe )5 468y s b 957 4 )5 94683 o a is pollen stained
with [-KI; b is pollen stained with Sudan Il .
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T AT R Tt 0T 22 A DX A DR R A A ) 0 AT D KB ) 5 o 15<<R<T30, Miid Y BRI 51 A s R<<15, AT RLgI AL #R
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5.5 55, Horb B A A L A B CRIA I BT A F R (143) , BETE G R AR 78 R
DU 1A g 5 b ok 282 i 0 A B2 ) 0 44 10 L B, FE BB o3 b IX S R, 7R 2 B0k A R L™ e i iE (0. 5
Gy B R A R T TR A TR R T SRR SO 7 b A il e A (243 ) s
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Table 4 Invasion risk analysis of P. sagittalis

— YA b (B = =y BT P bR WAL 5y
First-level indica- Second-level Third-level Evaluation indicators Assign-  Score
tors (weights) indicators indicators ment
FEAE B ES NIRRT = P 43 AT T B CHYR X, H5ET ) A % A3 Sporadic distribution in a few prov- 1 1
Basic information  Domestic situation  Domestic distribu- inces (autonomous regions, municipalities)
(R, 82%) (Ry) tion range (R,;,) KL 1/34 (AKX, BT )4 445 Distributed in about 1/3 of provinces 0.5 —
(autonomous regions, municipalities)
KEHAE (AR X, Hi#ET )47 53 4 Distributed in most provinces (au- 0 —
tonomous regions, municipalities)
PN E2INIA T2 N AT 22 A0 438 H o A2 76 % B L Reported in multiple domes- 1 —
Domestic invasion tic locations with significant damage
status (R,,) 1 [ N7 R 18, (A8 E IR A ™ H Domestic spread reported with mi- 0.5 0.5
nor harm
EPN: 3 i 2 #E A [ P9 Unintentional introduction 2 2
Introduction path- i 1 [ #%4% A N Natural introduction 1 -
way (Ruy;) Wl A k&2 5] AE P Introduced through legal means 0 —
e A B e oh AR =104~ E 5 (ML IX) 81 49 K 93 XF 42 Listed as a quarantine target in more 2 —
Foreign situation International atten-  than 10 countries (regions)
(R,) tion level (Ry,) H 1~104 E K (M IX) 31 A K 4 42 Listed as a quarantine target in 1 to 1 1
10 countries (regions)
J& T — B 36 1% ML E 4= 4 Considered a conventional pest under 0 —
general control measures
iAoy A i L W) 2 oA X 3> 34 DL _E A9 S A% 5 Extremely broad : Distributed across 2 —
International distribu- more than 3 climate zones
tion (Ry,,) I A3 AR X AE 2~3 S B Broad : Distributed across 2— 3 climate zones 1 1

JRF < 43 A X 7E 14~ A7 Localized : Confined to a single climate zone 0.5 —
2

YA IR AR EERE L] ZAEA: B AE W) Perennial herb 2
Plant biological ~ Life history (R,,)  Life cycle (R,;,) 4/ B A AT W) Biennial herb 1 _
attributes (R,, — A FUARFE Y Annual herb 0.5 —
9%) . - I
! AKEET Bk o HE R R Y 22 A B A R 4 Y 3 N R 52 44 Strong adaptability 1 —
Growth capability ~ Stress resistance and tolerance to multiple environmental stresses
(Re) (Ren) A K R o 0 SRS BEAT B PR3 P R B2 Strong adaptabiliy 0.5 0.5
and tolerance to a specific environmental stress
XiF 33 B 1 5% 58 71 22 Poor stress tolerance 0 —
G R AR e ALY 108 LA N 2272 , A FE Unstable: Genetic material may alter 1 —
Genetic characteris-  Genetic stability within 10 generations
tics (Rys) (Ryp) AL A AP 10AR DL BN  £2 %€ Stable: Genetic material can 0 0
remain unchanged for over 10 generations
HE XTSI R R RR BRI RE R A B S Y il HE Toxic: The plant is toxic or 3 —
Harmfulness (R,,) 540l Impact on hu-  secretes toxins, posing a risk to human or animal health
man/animal health gy (e o o 0 5 R R AN AEHE Non-toxic: The plantis 0 0
(Rou) not toxic and does not secrete toxins, posing no risk to human or animal health
EEEEAEEY EEREAFEAYT B4 FELEWH A Host to pests 2 —

Whether pests are 4 Whether it serves

carried (R,;) as a host for pests

(Rys1) AN F YA E Not a host to pests 0 0
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23 Continued Table
— YA bR (B 7 Eiey 7 B SN PN R bR WA 10y
First-level indica- Second-level Third-level Evaluation indicators Assign-  Score
tors (weights) indicators indicators ment
BRI SYHRE ) Ehe LYV A 1B 5 N JE P 25 B A Both sexual and asexual reproduction 15 15
Reproduction & Reproductive capac- Reproduction mode (¥ 45 4 B4 Sexual reproduction only 8 —
dispersal capacity ity (Ry;) (Ryp) AL TEPE 25 Asexual reproduction only 3 —
(Ry, 43%) SRR 3 SR 3 3 B T 7 1> 1000 B Wbk 42 =10 Bk Per reproduc- 7 7
Propagule quantity tive cycle, the seed production per plant is =1000 grains, or the tillering ca-
(Ry;,) pacity per plant is =10 shoots
A BB SR Bk 200 R <D F 7 BE<T1000 KL, 5 SBR<<PLBRSPAE<<10 3 —
# Per reproductive cycle, the seed production per plant is between 200 and
1000 grains (inclusive of 200 but exclusive of 1000) , or the tillering capaci-
ty per plant is between 3 and 10 shoots (inclusive of 3 but exclusive of 10)
BEAS TEHE JE 3] B R Rl T i <C200 K7, BB R 23 1 <3 Bk Per reproduc- 0 —
tive cycle, the seed production per plant is <<200 grains, or the tillering ca-
pacity per plant is <<3 shoots
[ S IEFARAE T BAH R 2F 5 2=6026 Germination rate Z>60% under suitable 2 —
Germination rate conditions
(R,,) 25 Y <3l H AR ZAH AR 25 <60% Germination rate is between 25% 1 —
and 60% (inclusive of 25% but exclusive of 60% ) under suitable conditions
& ELAE R EA R 2 % <C25% Germination rate <<25% under suitable 0 0
conditions
T FRERFAAE R b7 7E b QR 1936 1 L I 1) =1 48 Seeds remain viable in the 2 —
Seed viability in the  soil for a long time, with a viability duration of 1 year or more
seed bank (Ry;,) Tl 1% L4 P RS 5 4 (1 15 ] << 1 4F Seedss remain viable in the soil for 0 0
less than 1 year
PrhE Tk AlE s AR R (XU K5 R AP R R (BRI 45 2 Rh 5 X 4 4
Dispersal capacity ~ Dispersal mode PEAF P H Multiple pathways: Capable of dispersal via both natural factors
(R.,) (Ry) (e.g., wind, water) and biological factors (animals, humans)
AL AE T 148 H 2 JE4 79 B Natural only : Dispersal relies solely on natu- 2 —
ral factors
AN figam 3 A= ) IR 2 47 8 1L Biological only : Dispersal relies solely on bi- 1 —
ological factors
LYY A & K H WA 1 0 8 Shifig 138 (=1000 m) High mobility : Both the 8 —
Biological dispersal ~ organism itself and its dispersal agents exhibit strong movement capacity
capacity (Ry,,) (=1000 m)
A 5 SRy B A R 3 g B (10 m<<#% 38 J1<C1000 m)Mod- 4 4
erate mobility: Movement capacity of the organism and its dispersal agents
ranges from 10 to 1000 m
B £ KLY A A W B 2 BE 155 (<10 m) Low mobility: Movement 0 —
capacity of the organism and its dispersal agents is limited to 10 m
3 SR 9 HhE B W% 1 B 25 /4 4% Long-distance dispersal capability 5 —
Natural dispersal ca~  fiEfi% 45 i 2 4 4% Short-distance dispersal capability 2 2
pacity (Ry,;) LA AR B4 5% Negligible natural dispersal 0 -
WS 58 H VRN PRBEIE I Ty BONENS Ji 7 b T 5 VA X3 P R 22 B X 26 8 High similarity : Tempera- 2 2
Environmental Environmental Temperature suit- tures in the region of origin are largely comparable to those in most parts of
and hazard assess~ adaptability (R,;) ability (R,;,) the assessment area
ment (R,, 26%5) 0 T 5 DAY X 3 ke 24 X 2% 5270 K Low similarity : Temper- 0 -

atures in the region of origin differ significantly from those in most parts of

the assessment area
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£5:3% Continued Table
— YA bR (B 7 Eiey 7 B SN PN R bR WA 10y
First-level indica- Second-level Third-level Evaluation indicators Assign-  Score
tors (weights) indicators indicators ment
SRR JE 7 3 ' H 2% 5 A XS8R P9 SR 22 450 IX 28 81 High similarity : Light 1 1
Light suitability conditions in the region of origin are largely comparable to those in most
(Ry,) parts of the assessment area
J5E5™ b ' B 2% P 55 A DX P K 2 50 X 2% 57 AR K Low similarity : 0 —
Light conditions in the region of origin differ significantly from those in most
parts of the assessment area
R 7K 3 P JEE 7 4t W 7K A 5 1A X 38 P K 22 450 X 26 8L High similarity : Precipita- 1 1
Precipitation suitabil-  tion levels in the region of origin are largely comparable to those in most
ity (Ry3) parts of the assessment area
J 7 Hb R K 5 AR DX Y K 2 B0 X 25 5 AR K Low similarity : Pre- 0 —
cipitation levels in the region of origin differ significantly from those in most
parts of the assessment area
A fa Tk BT m % R G UE BB (5 9UAE 5% Capable of high-density occupation in habitats 6 6
Ecological hazards %% Capability for A8 1 459 Bl 4 b B — £ 355 Can only occupy relatively singular/specific 3 —
(R,,) high-density habitat  habitat types
occupation (R ANBE 7 %5 B (1 40 4E 5% Incapable of high-density habitat occupation 0 —
RES SAHIT R RENS 5 A4 Ml s B A ) 712 58 Capable of hybridization: Can hybridize with 2 2
Hi¥) 243 Capability  native congeners/related plant species
to hybridize withna~ Rt 55 7 iy JF 2 Fh A 49 2 22 Incapable of hybridization: Cannot hybrid- 0 —
tive congeners/related  jze with native congeners/related plant species
plant species (R,,,)
XPHABRI R AAT A RS AR T, 40 AR A A A R R — LB Strong: Ex- 7 —
AL JEAFE FH Presence  hibits potent allelopathy effects that suppress normal growth of other spe-
of allelopathy effects  cies, leading to the formation of monoculture-like stands
on other species AT A JEAE I, ™ T 52 06 8 43 W) R IE 2R K Moderate: Demonstrates alle- 3 3
(Rys) lopathy effects that severely impact the normal growth of some species
TeARIEAE T, A5 ) oA ) B 1E % £E 1K None: Shows no allelopathy ef- 0 -
fects and does not affect the normal growth of other species
A )t 5 ) KEHERE 31 JKE Absent: No natural enemies present 3 —
Food web impacts Y U BT J1 - Segosicht 4> #6%1 /759 Weak: Natural enemy populations are low, with 2 —
(Ry) Control by natural weak control capability
enemies (predators, Kl J15% , B iZ 474 Strong: Natural enemies have strong control 0 0
parasitoids 8 patho- capability and are widely present
gens) (R,5)
sE 4 Competitor  JC5E R4 No competing plant species 4 —
species (R,z,) 5 4 PR 80— B Moderate number of competitors 2 2
S FPHIY) )12 77 Abundant competing species 0 -
f& F Bjs 1 415 i R 4 A S ARG B, 5 B N DL S8 = LA SRR A A REESE Difficult to 1 1
Hazard control Control measures Quarantine difficulty  distinguish, requires professional personnel and specialized laboratory equip-
(R;, 14%) (R:)) (Rs)) ment for identification
Ll A BB B W] 331 Field identification possible by professionals 0. —
— B TAE A B B35 58 T L% 22 Field identification possible by general staff 0 -
B 45 J5 = H Hr& A A &b ¥ T Bt No effective control measures are currently available 7 —
Control and preven~ s F-By 47 I A0F 3% Relies on a single control method with 4 4

tion measures (R;,,)

significant short-term effects
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23 Continued Table

— AR hR (FLE) TYE bR B SN I IR AR WA 10y
First-level indica- Second-level Third-level Evaluation indicators Assign-  Score
tors (weights) indicators indicators ment

VIBERIG , AW BT I, A7 B R 4 2 A0 T Bry A 13 AUR Multiple meth- 0 —

ods (physical, biological, chemical control) demonstrate significant efficacy

97 42 X g [63% 5 Ak B X B [o3% 5 A BRI , AR 17, 2R 2% Prevention and control are challenging, 6 6
Difficulty of control  Difficulty of preven-  with high costs and poor effectiveness

and prevention tion and control treat- &R A4S, {HLFR 35 4b BEEE R ME , iR 5 Good effectiveness, but prevention 3 —
(R,) ment (R.,,) and control are relatively difficult and costly

AL BE ARG , %0 b Prevention and control are easy, with low costs 0 —
and good effectiveness

41t Total 68

—: JE LR E Not this standard.

T A )2 JE M (RO A% 432 2.5 43, Ho v 38 25 R B 34 O 22 4F A FEAS R (2 43 ), TE T8 N b X AT 8% 4F A G {H 3
R A3 RN XSS 23 AR 25 4 E T A A L0 4 s PO PR O T 2R R A A K i KA R AR R TR
TR AL RE A A K, AR R B RN, ) — T T 3 2R N A A B P L (B AE R T B A T W RE S A 4G iy R B EE 2K
W] e 4 Xof Ao 30 B8 A R G B 36 P A 52 1 (0. 5 43 ) 5 3t A% AR e Mk T 3 ok e [ AR A PRI R b s e (T ) AR Y
B, I ZERIAE A% B R — B0, T )8 i AR W B R R e (0 43 ) 5 38 25 i) 45 2 2 i 8 A% e vh 2548 ), P IA A A
Yy 1A T B A 52 i) B8l 0 A B (O 43 ) 5 40 7 UL , 3 25 i) 4 46 R 22 I 3 R GF , oA 2 K4 T ARl i W A i PE AT
A 24 B A A1 L PRI A A E A (048 .

B SR J1 (R) 3432 32 43, o v B A0 WL I 3L 24 i) 46 3 7T I A6 77 A= K b, o P 0 ok AR AR R ) A K
BEAT TCE A, i DL Sy A T 2 A M R RN T B (15 43 ) B A UL I B 2K i 5 2 O Sk AR AE ) HEIE B oL
SECRAAET A SR AE e A B D 22 BOME AL, B SR R ) AR b 1 B = 1000 KL (7 43 ) , AR BIFSE A5 2R B Y
AERP T 2R N 20.33%0+1.26% (043 ), ﬁ%‘ﬁlﬁiﬁ¥ﬁﬁ§$ﬁ 0, 1] A 7€ B 1~ 75 38 v DR AR T 1 00 e E) /) T 1
05 ;AR T EA RS, nhmad HARK R JKFE) AR R R (SR A28 % 2 My Rkt
P4, A BRI BR(44), HARY TR U8 R BB 2L 175 (243) .

W5t 5 e F VPG (RO 432 17 43, v PR3 7 1 5 1T, 38 25 R 60 48 1507 TR S8 W L TRLBE D BRI K = 5
TN 3 DX AL (2 43, 143, 143 ) 5 B A 00 D0 352 25 i) 4 44 RE 6% = 2% 3 o A 858 (6 43 ), 325 I 4 2 R I e 2 )
(Pluchea) , 5 M M X 3 B A K 0 [ 4L 4§ (Pluchea eupatorioides) Y6 FE [ #5234 (Pluchea pteropoda) Fl [ i 54
(Pluchea indica) 55 3 % X R BOE 42 5 I AT REAATEAC AR M 45 (207 ) s AR A WER , S A 2
PR A A, B B — 8 AR A AR B A A I8 R — D0 3R (3 43) 5 P A O 0 30 35 =X i) 48 4 b 2 i
BV R AU, B DL O R i 5 B2 AR AE (043 ) 5 31 25 I 4 4 AR K 1y Rt b 2 A K BN Y i e e [
AR N TE P A B GE — R (245 ) .

P& FH W (RO)AFA3 2 11 43, 3 25 il £ 45 Fh 7 B0/ 75 AR I U BE R A7 4 ) (1 43 ) 5 38 25 il 48 2 B 455 7~ B P
— A E X A Z B R A ROR W (453 )  (HOR AR ZE AR PR s A, EER B O R R e LR A e
IR B, BT LAIA Ay 6 38 Ak PR XfE , A iy (AR 22 (6 43 )

LKA 8G 5 — A8 br KU (B Z AR 68 43, MR PYAk T AR L 55 G R 3 s 1 ) 5 3 25 i s 2 B AR S LA
LA i 4 B AR KU KT 3

3 it

Tofv B 25 1] 43 A3 % Je S RO X2 07 3R 355 R 5 JHC Al o 2 R 56 2R A0 S e, AR W 38 LA R ) A 5 0 O E
L B RAESMG LU CHLE 44 ( Tithonia diversifolia) 5™ . A B 78 v 35 25 ) 41 4 S PSR S 3 A A J=) J?IE
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T B Ty 2, 3 2K A A A LR T R e M AR S, AT 3E AR R e AR A TR A BE AR S W RV 2 A
I3 — 7 T 3 25 1) 4 2 b - U 23 BI0TR TR BE AR A 1], o 2 S B0 T B 2K A A 3R A 03 AT Y 2 1) 43 A S R

AL 2K IV A 2 e A M A T T DA S AR Bk S 3 HAE Ry AR 22, BEAE B BORT DA g | R g R M5 AT AR R R A
NEY RN B S B A Bl AR S B AR BRI B S B AT A B XU A% R 5 B s AR 20, 33000 B
B e NAZ AR T AR ST A BRI R T T i %) i AR AR i) R, B AR 0 B A A A R W b BGRB8 R
WU e, B A T T R, AR B B T R M e B 2R A A T 7 A KRN AR X T R K Y
BHEARTE Ty, FE0 AR AR ) A A R O AL B R T RN ) AR B R

Wl U9 43 A1 2% B 3 25 i) 4 4 A Pk A 0 o B R o A 3 T 35 0, AT 2 AR AE W I OC R . nT A R R
NP ) R A IR Y AR TE AN [ AR 45 b A A () ) 6 9 U 2 (R] 8 4 IO R N PR, A R AR A LAAS [ 7 5
M ] 8 T 5 B 1 T 5 S DR S [ 4 C O B A R ) A TR A R 22 TR B 23 BE L AN R AR E R S E g AR Y
o A 5 B 7 G o 7/ LV =R B A o el [ O N I R | 3 1= 7/ N 4 DA RUR S R e8]
AR A3 L LU 30 38 7 AS ) A 55 O T, G0 S 4G ( Parthenium hysterophorus ) 1 R b i T 24 R A8 £ M 96 TR K 56
G2 BB L) I G , IT AR S 2 A MR A R B AR ZE B v . B B KR A 1B IR AR KR bR
EATTE 2 m DA b B AR B AE KR Tt o3 A L 2L B M AE A B () I AR Bk SR B0 O 1] 2= 38 43 79 A= ) 6 70 TG SRS
MRZ G AR, DA KA SR IR | 25 (8] B 5

PN SR AR I O AR A A AT A TR | B R D i R P B A M R A AR ) R T TR AR
32K e 48 A RV, S B PR RE SR P o TR b s (], T LA M B RN T 1 BB R ) Y B AR R
Wk ik, by I R i) B RE T O 0 DR A AR R A 3, ELAT o A A BRI 34, AR XU A5y, i AR P [ Aok A
R E) AR TFEYE Ty =9 A TR (O oK B AR AR ) 22 A PRI B AR B ) 9T 38 25 B i 2t oy A (2
KU K-35 8 o A0SR R ) AR 8 A 285 2 R AR 3R B kg WY Sk A 0 AR S0 R ), X — i R AR AR A S At 27k
R, N E R I BTE AR A 3, 38 A7 A0 BCAE A0 I ) 80 10300, 3 Sl By 4 ARSI 1 OGS A T bl 25 o 3 K0
3 2 T T JUAR AT 3R 1 22 3 Bl 252 408 (9 S0 W b (H AR fa 08 40 5 B, 5 I s By 45 SR, LARRAIR AR 3
A HE A XU

4 it

ASHIF 5 18 3 of 3 25 I 2 4 R R A A i B - B2 R A T T M M Xy 22 AR R R, R S 8] 23 A1 RS R D SR
SO A, PH 0 5 R R e o v 2R R AR AT B v A S A 3 i T S P i 22 SR A AR I ] I AR 2R e A ) 2R
T 1= 8 HH 07 e R AT JC A SR A 1 R ) BB AR 4 5 B B 2 e A B B AT A v 22 D 20~30 d, AR R T
“YE L AR 5 B 2K N AL A BB R L g B B AR AR DT AR 20. 3300, IV AE 1AR IR YRR B 4k R W AT
J1 5 R (MR AT W 22 A VPP A B BT ), 3 25 R A4 9 AR AE UL AR 68 73, al I =45 51 A, AR IR
YIS I SN R
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