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WE . RNEHYFEH (Galinsoga parviflora ) TEXR R M AEFE PN LA T B RE N KE, BRI AEKERG L BT H.
HAH EHGEHH) REMAATELNF BRI AR XALEZTZ2M L2 ERR TP 2N RELONME T E 2
MEEK . FTHEXNEKAER, BAZ T Z0M RS ERERE T R AKRANKE TR LFHESERAE
FTRMAEFEF R BRI EEL LW LR (Hp<0.05); LM HRANER LB . FLLETFL4E HHEEEE
AERMERFREHBNAUAERITFEXNEZR(Pp<0.05) ;B FHHFRFT LT ER . EW . SL42 T2 ERE, T
FEFERK:HBEFBH T TR ER EWH AR TEERR AR EEER B EFRGEDER AR
G EHEDERAN AR MERE P FRARABAERN TR AR ER AR TFHEARANZET ALK, TR AU THY
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MR, RESQNERBEFABGAFRAAFERRN I L HUS N FRFMHBERID 1 L, FAEREAERANZ
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EBRG M HS ATERE RETEHE ., AW [ A 5 b B R 6] (8 28 A 1A e 45 0 T i 3=
PR, Lok 4 3R 50 (1 708 A — 8 3 2 ] 3 A T — 58 40 I R K gt L TR S R R ) 00 3 R A o
ANERE S #R™ . AR R AR YRS (Parthenium hysterophorus) 16 A [a] A5 55 v (09 46 124 A 9 b
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TUAR S AR AR/ 25 (R P A O 7 AT 5 19 A8 S PR (EL A PR T, DA AR T 9 2 B8 AR R R T Je B Al 3R R 3K 2 4>
J7 AR T A [ Gl A 358 Hh A I8 2 HE R 140 2 A P 0 17 00 SR e 2 75 A 22 55 o DA Dl TR T M8 A4 R 4 1140 3 2 AL ol
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1 MRETE

1.1 HERU=E
2021 4F 11 H 7E B W T P B AL R 2 ) i ok B e 37 700 L B3l ME sk T (R k) VSR TR L AATIE G 6
MAERA BN, e BEARELINE 1 iR,

®1 HBEESEEHRR
Tab.1 A general description of the habitats of G. parviflora

AR L2321 Mtk RHRRGL AR R FEAAHY

IK ¥ (Metasequoia glyptostroboides) i 72> 9 ( Taraxacum
145 25. 062 878° ”

Phigih ) . 1940 m +Z7 20%~30% mongolicum) B 3 ¥ (Oxalis corniculata) \ BF & 4 &
K2 102. 760 114

(Geranium carolinianum )%

i Jb4h 25. 060 519° e s .
b 4 M ., 1906 m 30%~40% #ZEPE L (Ageratina adenophora )%
K% 102. 762 939

dt2h 25. 073 333° T4 I B & 5 (Michelia wilsonii) W T 1€ ( Bougainvillea
(o3t . 1920m N 15%~20% o
K4 102. 758 356 A spectabilis) 43 M > (Chlorophytum comosum)

2 25. 063 917° MR ¥ B 3R (Poa annua ) . ¥ K 3F (Cardamine
5 Lo. b

Jic b GG R ) 1930 m  HJRHAMS 40%~50% occulta) FBK KB (Euphorbia peplus) %2 (Stellaria
R4 102. 762 547° dia) 4
media) %

b4 25. 047 106° o
HI , 1918 m LK 50%~60% %
K% 102. 750 481

b

e WP MER (Avena fatua) %

. Jb 4 25. 062 892° N e
NATIE A , 1895 m  HIEILIK 70%~80% HEEEPE RAKRSE
7R 102. 747 800

Z MSCHR12-13 09 7 i s AE A A B R B AL B 15 AR 1 H A2 K L J0 9 13 L OE b 16 1 1) 2 8 44 A Ak, (W)
HF PRI 3 28 HE AR 14 (B BE FE 2 mo DA DASEE o 7 ] — 5 B 9 BORE . e T TR AR 1 i R S5O A6 7 85, 68 RO & 4k =5
PR AR R ik SE A AR R . RS RERR LB 1 R A A B LA B R AR AR AR AR 4 e R
RERIFH A A, TEMERIE N SR RR I M R B R, AP R AR RR B AR R AZ L Ve e LR AR LR
W FIAE A 60 °CHEAEHE T 2 T i 18 5 , 35 00 e AT T I i . BEAR I B P IO 46 & B0 77 L 3 T R 22 W 1) % o
LR 40 F R @ 9 T s K Folin-Ciocalteus 3£ Il . 2 M8 SCHk[ 17115
FERR 9 EE T AR T4 B 5 i (DA RSB0
1.2 #E\EHH

T 2 TR IR 0 - YR L A v 25 R 78 S R OB 7E SPSS 23,0 Bt i h R E 7 Z 0 £ & LR
(LSD ) 431 AN [l i A 558 v A IR 35 B e B0 MR i 22 5 Y p<<0. 05 B LR GE i 40 Hr 45 R LA Ge ik 238 s
M RIEF 4. 1.1 MU B FactoMineR #4732 13 53 A 54 B 5 SR FH R R 8 40 B X 4= R A8 Fh e E A7 SR 2

2 HRE5SH

2.1 AEREEHFEBRIMBNERERESR

MF 2 AT DL A R 3 A 35 T A MR 4 R AR R I AR P R AR R S I R T B R H TR
WA B TR T TR A 12 AR RMOIR Y 22 5 B S22 1 L (p <20, 05) X Ui B 28 R 44
KRB NFE .
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Tab.2 Multiple comparison of growth traits of G. parviflora in different microhabitats
PEAR B0 B % HE Akt it b Gk D Sl NATiE

PR /cm 35.7141.64*  49.147+2.88"  34.4640.83"  38.79+1.61"°  25.64+1.22°  33.86+1.30"

m R A 59.007.06™ 153.29423.59° 41.7143.62" 119.2147.26% 41.004+4.37"  88.00+09. 24"
VAL 83.43417.15" 614.64+94.34" 45.0043.95" 156.43+£19.52° 66.14+9.71" 164.79+18.07"
M4/ cm 1.0140.22"  1.07=+0. 14" 0.5940.08™  0.9340.13"  0.31£0.04° 0.5840. 14"

M58/ cm 3.6640.31"  3.11£0.21"  2.7340.22° 3.7840.21° 2.4540.13° 2.9940. 20"

K /cm 5.5540.41° 4.8940.25"  5.3140.18"%  5.7140.25 4.4640.16"  4.1740.21°
TR G R/ (g g D 0.1340.01° 0.1640.01" 0. 0440. 00° 0.1140.01° 0.1340.01° 0.1640.01"
e E A/ Cem® < g7 ') 290.0312.09" 277. 74217, 61" 422.24438.43" 191.01412.27° 290.03412. 09" 200. 7345.95°
W1 /g 0.1740.03"  0.3140.05° 0.0740.01" 0.4340.05° 0.06%+0.01" 0.24740. 02"

ZT it/ g 0.7340.17"  3.8340.75° 0.2940.03" 1.7040. 17 0.2540.03" 0.9740.10"
R/ g 0.5540.11° 2.0840. 38" 0.2840.03" 1. 48+0. 16" 0.2040. 02 0.6940. 08"

Wy T at/g 0.2740.06a"  1.0540.19° 0.1040.01" 0.584+0.07° 0.1440.02" 0.3540.04™

T« AN [R) /N5 5 B R S [ Sl A 5 v 2 T A 1) 2 — A R MR B 25 v B SR 327 T L (p<C0. 05) , T I,

2.2 AERMEESHEBRFIHEABEERES

® 3R D BN A T B RO B A T B RN BRI R A R BRI S
HABRUES A A B R BEE B A G B L B2 (p<<0.05) . 2) #3445 A U E s b 4
EAGTE T AL PP B9 B 5 S B A i b 28 S A SR R S (p <0, 05) 5 4537 300 A T A L 3 U A= A o
FR Ry T B I ME 28 A 1 E R A A B & i eI 3) #RIGIUAF RAE 5 b O L Al R B L AT O 3 R

e PG AT S E LN ER EAESITHE L (p<<0.05) s WAMESG I F BT LT %A 0T &=
1 o
xR3 FAAREEPFFBREHHAERERNSELR
Tab.3 Multiple comparison of defensive traits of G. parviflora in different microhabitats
PEAR B0 B3 g A Tic b (S D Sl ANATIE
MR EHE/ R - cm ) 78.3646.13" 41.934+2.32" 54.2144.73" 44.0045.43" 59.2145.22" 50.50+5. 54"
HFHEEEE/ (mgg D) 34.48+1.77" 7.2741.25" 17.6641.45° 18.94+1.97° 15.55+0.86° 20.82+2.02°
PR EE/ (mgeg ) 11.8840.56"  3.0240.35"  5.3940.39°  6.59+0.47 4.5740.32"  7.0640. 44
WFEHAERTE®/(mgg ) 1.214£0.14°  0.4740.05"  0.46£0.06"  0.79£0.03°  0.7940.06°  0.6040.03"™
MR A/ (mg s g ) 13.3140.78"  2.6240.18"  5.30%0.38°  9.2240.83"  4.6940.48™ 10.58+1. 05"
MEB SR/ (mgeg ) 4.9540.30"°  1.5020.10"  1.70£0.08"  3.1640.29° 1.58%+0.13"  3.78=£0.37°
AR TR/ (mgeg D) 1.4340.16°  0.504-0.05"  0.5640.02" 1.1740.07°  0.4340.03"  0.44%0.05"

2.3 AEAMAERETEBERMBEAREERNERZY

MR A TR A AR S v A TR A R P R BIMIR S S R BT I (ELAE 31, 200 ~ 43, 100 Z [8] 5 76 AN [R] A4 5
i 4 TR (] RS R LR B 78 S R BCF S (BLAE 16, 000 ~ 61, 9 00 2 [f) , v ik v 748 S 28 B0 44 (B B /N T A
9728 5 R BT S K
2.4 HBRRETRNERS SN

KL R 55 1 FERrFIEE 2 F i LA 1 80. 09 Vo YA IR 3 R A S AR T MR SRy 4 R o . 2R
1 BB T 45. 3200 1R IR G R AL S XA 1 AR R W AR B A AR PR ZE T R T B R AR Y T
Bt B JE TS AR RAR G A AR 5 28 2 A B 1T 34, 7700 AR IR A R AR S L X AR 2 5 O R A R
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F A I BT R A B S B R TR R, AN R B S A 1 R B BOR B R e
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Tab.4 Phenotypic variation coefficients of G. parviflora in different microhabitats %
P (EXIN B350 B 3 HE Ak T b Gk D P NTiER FY¥ME
1 M 17.2 21.9 9.0 15.5 17.8 14. 3 16.0
2 e 44. 8 57.6 32.5 22. 8 39.8 39.3 39.5
3 ViR 76.9 57.4 32.8 46.7 54.9 41.0 51.6
4 LNTES 81.6 48.9 50. 0 54.0 46. 9 89. 7 61.9
5 5 31. 8 25.3 30. 6 21.1 19.5 24. 9 25.5
6 & 27.5 19. 4 12.7 16.0 13.0 18.9 17.9
7 M1 I 61.3 56.5 40. 3 39. 6 36. 2 35. 8 45.0
8 25T i 85. 2 73.0 35.6 36.9 45.6 39. 8 52.7
9 T 73.3 68. 6 42.9 40.5 31. 9 40.5 49.6
10 A6 7 o i 83.7 68. 4 35.8 47.1 44.0 44. 2 53.9
11 MR B 24.7 11.2 38.3 15. 4 24.7 11.7 21.0
12 EALNTEA 15. 6 23.7 34.1 24.0 15.6 11.1 20. 7
13 R R 29. 3 20. 7 32.6 16.2 33.0 41.0 33.8
14 A6 5 B W A 19.2 64. 3 30. 8 39.0 20.7 36.3 35.1
15 W B &R 17.7 43.8 27.3 26.5 26. 1 23.1 27. 4
16 P& T & 42.7 38.0 46. 2 12.3 28. 1 17. 6 30. 8
17 B i 21. 8 26. 2 26. 5 33.8 38. 2 37.3 30. 6
18 S 22. 4 24.2 17. 8 34.9 30.7 36. 8 27.8
19 g T R 41.5 39.7 16.3 23. 8 26.6 45. 5 32.2
SE M (A 43.1 41.3 31.6 31. 4 31. 2 34. 2

2.5 AERMEEPFBRIMBEREERELXS T
HiE 2 AT DI L AE IR TG BE S 10 A AT LAKS 6 S AR RCESE B A KA A R R AR 2R O 2 52, B3 78 IR 4 b
FESMOH 1 52, Hofts 5 DM FBESFRER N 5 1 3.

3 itie

NI BA £ 8 B S5 0 W A 58 b R 3 AR [ 1 SR AR XA R T BT AR & 2R
Bg. FRAR RPN OC, U0 Zhao S5 A kT 58 2R 2 FAUMER , R BT I ik 1 M bR AE S [ o i ]
B 2 5 e R AN X R AR (Tilia miqueliana) B 11 AR RVEIR 20 M7 5 K BH . 35 26 IR 78 Ff B i
REA W 22 5 o AW ST R BRI 00 2 () 9 PRI, A T 4 B0k g L I 80 A 1 A 3 B R A A T 3 A 355 ol
TR A et B 28 5 (p <20, 05) , Ud A I 4 119 32 0 mT W Wk 5o . 3 2R T 9 P J A WO IO 25 7% B 05 114
R B YRR 53 A LR SRR A T A A S R S SR Y B2 M. i R R R G R A A
JEPH L R G R BRAE A R o 2 T A A 28 S AR B A R TR AR E AR [ A= B b 3E 43 R O B 2%
T Bl 2R I AG IR 5 R 0 B B0 R A IR 1078 5 R BT 2 (L 5 v U0 T 50 47 3 2 e 4 11 2 U P iR
AR S A E L X AT B I U B R T R A O

PE )3 IR R 01— ol A AR SR B I LA 0 SR T R R A K LR R R R B R 1L
KA (Plantago virginica) &) i 43 TSR W $2 = 1 F B (938 N AE T3 R BE T2 I I AR L i A i A
AT ANARAEY) i GUE 2 09 A A7 25 ], B 405 5255 1 55 (Alternanthera philoxzeroides) B T Z ) R Py 8 A 25
BOA R T8 T4 R S OR Y KA A 28 )2 ARBF Y R B A R AG TE 25 R R A I AR ) e 0 22, 5 IRUKE 2 L
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Rl 44 J
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b BIRILED ]
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Fig.1 Principal component analysis of Fig.2 Cluster diagram of phenotypic traits among
phenotypic traits of G. parviflora populations of G. parviflora

L ol P 19 07 A0 PR A B A A S L A TRD 77 40 75 = 26 A 1 T 5 0 A SR . A BIF Y R AN TR A B
{14 2 1 3 H AT AN T 14 By 0 SR < 37 300 A IR 2 I L AE TP B 4 BT RS I Y D R TR L 2K LA
FEFF B9 BT i AR /AN 5 B IR A4 T 2 W L A PP 1 408 5 BT L A B A R IR AR 2R AR A A R
FT L AT DL A A 4 1 L3 2 i AR 35T PP O A 5 B A A A B A TR AU AN [ A B R R R A R 22
SRR BRI T B S A R S AR R R B A S B L B 22 5 (p<<0.05) . fE
GEURAT BR A PR 85 v A A AR A W B 5 S 3 S A TR A 2 AR S R AR IR R R A R B v 2 R AR A
P A 025 0 T T 5 (Alternanthera philoxeroides) 8 5% B 75 % 241 (Cuscuta australis) 25 HE I}, 23l /b 8
AR A AT 38 o0 B AR 0 T (BT L AR SR S B R D Y B R B P IR AT PR RER A RN A A
JBUNI 5 77 A0 i 7 35 I A 35 ELAT S G T MR SR A TR A R RO R R R A KA RN R AR BT B
M) 206 A BT B A A AR BT S (] 5 B e 0 28 ek S T 30 e 9 8 S A R AR A S TR PR B o A A
7 02— ol e AR A ASF L R 0 T 2 1 B ) R G T 3000 T A R S I B R A . TR ER AR Y R L A
KA W) TG W Z& (Sonneratia apezala)ﬂjrh**Eﬁﬁé‘iﬁ%\%?*Tﬁﬁ?é‘%ﬁ,mﬂiﬁﬁiﬂﬂkiﬂKlﬁl?ﬁtiﬁ
W A A T A A [ 4% B 22 [0 84 23 AN T, A6 Fe B9 5 1 L 80 5 o 17 i A SR AR A Y B B A R AR B
TR BE A 5 AR AN BT 45 5 — B0 AN ) Bl A B8 o R ik AT S Tl 139 37 80 % 356 R T 24 ik 4 7 45 i 13k
AEBE P AEAT AR T A IR A A K SR B R AR

BEAh AT 8 G e K BLER 1 R S R PR A A A MR S PR B e T 2 T R S AR R B
VR SR RAR DG PR W 3K 2 A TSR TR R A 4 B2 . 1 3R 26 70 A 405 SR Al S8 /s 458 37 i A4 e A b e 5 L b ok
A P A T A R B AR B IR 28 S AR X ST AR SRR AT O BAORE AR R AL S L
o A — A~ A5/ 9 25 TR B P A A 7 A P DR 0 B R B 5 v 9 7 S e L S R T Rl o s 45 el 2B B I 2
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Phenotypic Variation of Invasive Galinsoga parviflora in Different Microhabitats

HE Qiping' » CAO Ligiu'» YAN Xiaohui' . HU Shijun’
(1. Key Laboratory of Forest Disaster Warning and Control of Yunnan Provinces, Southwest Forestry University;
2. Key Laboratory of Biodiversity Conservation in Southwest China (State Forestry Administration) ,
Southwest Forestry University, Kunming Yunnan 650224, China)
Abstract: In order to explore the phenotypic variations and adaptive strategies of invasive Galinsoga parviflora in different
microhabitats. The G. parviflora populations growing along the playground, rdump, green belts, uncultivated land (abandoned
farmland) , orchard, and kerbside were selected. Phenotypic traits related to growth and defense were analyzed using methods such

as one-way ANOVA, multiple comparisons, principal component analysis, and cluster analysis. The results of one-way ANOVA
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and multiple comparisons showed that there were statistically significant differences (p<C0.05) in traits reflecting growth status.
such as plant height, leaf number, and inflorescence number, among G. parviflora populations in different microhabitats. There
were also statistically significant differences (p<C0. 05) in traits reflecting defense status, including the contents of flavonoids, total
phenols, condensed tannin content, and leaf trichome density, among the G. parviflora populations in different microhabitats. The
content of total phenols, flavonoids, and condensed tannins in the leaves and inflorescences of G. parviflora growing along the
playground was higher, and the leaf trichome density was the largest. In contrast, the content of total phenols. flavonoids, and
condensed tannins in the leaves and inflorescences of G. parviflora growing in the dump was lower, and the leaf trichome density
was the smallest. The biomass of G. parviflora in the dump was the largest, while the biomass of G. parviflora along the
playground was smaller. The coefficient of variation of phenotypic traits of G. parviflora in different microhabitats was high, with
the maximum average coefficient of variation being that of petiole length and the minimum being that of plant height. The results of
principal component analysis showed that the first principal component was mainly influenced by traits related to biomass, while the
second principal component was mainly influenced by defense traits. Cluster analysis revealed that the G. parviflora population
along the playground clustered into one group, while the other five populations clustered into another group. These results indicate
that G. parviflora populations can exhibit high phenotypic variation in growth and defense traits within a small spatial range. G.
parvi flora adjusts resource allocation between growth and defense according to different habitat conditions, and populations in
different microhabitats have different defense strategies. These characteristics promote the successful invasion of G. parvi flora into
various habitats.

Keywords: Galinsoga parviflora; phenotypic variation; growth; defense
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