5529 B4 4 H = 2 Eire Vol. 29 ,No. 4
2009 4£4 H ACTA ECOLOGICA SINICA Apr. ,2009

REWMERNFHEHENEEZZEF=NE
AR EHEREPREH

kR ERE B EE KRER Kitx!

(1. BBy SRS B i EE WA, BB B] 65022352, v [WAL2ABeffSeAERe , kAt 100039)

T FEZFZRREBERERINSRARYFZ — , FHTR B B R E0E AR A R MER R REBR A
FEHLP, UZE T 3k B = FI R EB 640 ~ 2450 m {GIRTEE Y 6 MR IR SR E 2 MBS S 5 4 SO = IR 2R BUL IR E
(HSLT) , S5RRH,TERMFRIEH, & FhRESE 2R 200 JE 5T 4 B80R HSLT (2130 m B R A IR EERR A1) 3 B3R TR
TR, 58250 22 B RMRE R VR 0 S SE AN 43 B8O P 2B 46 %5 (0. 881 ~0.975) ¥4k, Tl HSLT B W] #8 14 (0. 052 ~0.200) %
No TRTERERANGIREEH , S22 2 bk JE SE A1 /RO A B (B B 22 3 B3, T HSLT ZEFPRE[A) ) 22 Fak ik 3%
K-, RILH B BB L b, BEEAEMBERMEZESIVNTF AR Z R, FERERE, F2RF 2 MBI 5B S M
TR 2 B3 IEAHSC  TERIE IR M, S22 22 ) HSLT SR IR IR 2 B & UM, R B B /s MR, R BT 844
MRBGE NI 5 R EZFE LM ARE R ERTEMERTRE X,

KRB RBUV I M WAL b REGE N A K BIREBOURE 22 E 2 AR

X E 4 S:1000-0933(2009)04-1940-07 HhESSFEKS:Q948 CEAARIRAD: A

Roles of phenotypic plasticity and local adaptation in Eupatorium adenophorum

invasions in different altitude habitats

ZHANG Chang-Long"*, LI Yang-Ping', FENG Yu-Long"* , ZHEN Yu-Long', LEI Yan-Bao'
1 Kunming Division, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Kunming 650223, China

2 Graduate School, Chinese Academy of Sciences, Betjing 100039, China

Acta Ecologica Sinica 2009 ,29(4) :1940 ~ 1946.

Abstract; Phenotypic plasticity and local adaptation are two strategies with which plants acclimate to heterogeneous
habitats, facilitating alien species invasions. FEupatorium adenophorum Sprengel is one of the worst invasive species in
China. To explore the roles of phenotypic plasticity and local adaptation in E. adenophorum invasion, seedling height,
canopy width, branch number and high semi-lethal temperature ( HSLT) were measured for six E. adenophorum populations
of different altitude origins (640 —2450 m) at two common gardens located at high (1400 m) and low (2450 m) altitude,
respectively. Seedling height, canopy width, branch number and HSLT ( except population of 2130 m origin) were
significantly lower at the high altitude garden than at the low altitude garden. The plasticity indices of seedling height
(0.930 —0.956) , canopy width (0.881 —0.952) and branch number (0.962 —0.975) were relatively high, while the
plasticity index of HSLT was low (0.052 —0.200). At both gardens, the differences among E. adenophorum populations
of different origins in seedling height, canopy width and branch number were not significant (P > 0.05), while the
difference in HSLT was extremely significant (P < 0.01), showing genetic differentiation. However, the difference in

HSLT among the studied populations was still smaller than that between gardens. At high altitude garden, branch numbers
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of different E. adenophorum populations were positively correlated with altitudes of origins. At low altitude garden, HSLT
was negatively correlated with altitude of origin. The above correlations indicate local adaptation of the two variables. Our
results indicate that phenotypic plasticity might be more important in E. adenophorum invasion in different altitude habitats

than local adaptation, while both of them contribute to E. adenophorum invasion.

Key Words: phenotypic plasticity; genetic differentiation; local adaptation; growth; high semi-lethal temperature;

Eupatorium adenophorum ; invasion

$2Z5¥ 22 (Eupatorium adenophorum Sprengel) 3 RHE 22 J& 4 A A BEHEA = H LM, A 20 tHL
40 FERMN G PRI e ARE =Bl RE ZRET =g 0 U S RS (T X))  JF A m b
AR EIER B, B RN R E G E B ERIIRARDFHFZ—.

M 20 148 70 SEATTIR , BHE AR E BT S22 2 M0 A6 e F BA 2l ESF R EHRT TR
BIBRSE BB IR . BRI, SR AP E0E I AE ) R AT T 7 T R S R 2 A
RYEA X EERNOPIIERI, BAE LR 2RO A LN =FES B G SRERR ", Xt
A RERHABA RS R EZ " SRT, AR TR T B 1 R 7 BRI ILAE R R ESE AR
R BRI R PRI 2 MR AL AL AR BOM L 3R B 40 MO B B bR A OB R 1
PR A B A R A S8 2R 2 R 1) R A T REMEIR 34 41k, 3038 (s th T BB 58 4 MG R T
T, BRI AT AR A5 R . B B AN LR B AT AR 08 L7 2R 2 AR E IR AE R

[R) 5 oA el i R B T S R AR R B P SR SRR AL AR SOE L W T o 7E R IR R I R
AR R (AR FPAREE SR B A R 6 SRR K2R A0, E T ENTHAE RSB R,
EEFG: (1) FEEZRTRARKRIATEE? (2) ARMBEEZEREZHRUERES LE T 8007
) AFMRREZERE LR ERA T RBGERL? Bk AR AF R B EA 5 5 AR R R R
HRBEREL? (4) REATEPERGEE U252 AR AP EAEXHER .

1 #REFE
1.1 5btR

2006 44 A T, E =R A BT AP SURAER IR B IR R 6 MR (R 1) RET 6 MR/
SRR T AR IR R AR RE 30 m DL 2 20 MEARR Rl 2006 455 A T HED A RARERE
SHRENTH,40 d J5 HE R 2 10 em B, BB AT RS £ %K 1400 m Fl 2450 m B4 ] AL Pl (A
Ho) o BREHLABE 16 A/NX, Hod 8 ARG /N X, F T IE S R BORERE S 7550 8 A A ERER
PEBURE/NX, A FRAERARAE K. BN SRS 10 MARZKR KRS 1k, 3L 60 R, MriE FEHLHE
B, BREE 40 em, S EBRIG , EHIBRE

F1 ZEEF=MREHHERER
Table 1 Background information on the origins of the six studied populations of Eupatorium Adenophorum

FhY5 Provenance SRAEHD A Site i Latitude( N) 2 J¥ Longitude(E) #§4k Altitude (m)
1 #11 Menglun 21°57'989" 101°12'568" 640
2 78 Jingdong 24°26'809" 100°51'310” 1150
3 A1 Ailao Mountain 24°26'522" 100°54'007" 1420
4 A1) Ailao Mountain 24°28'489" 100°58'760" 1750
5 HAI Ailao Mountain 24°30'448" 100°59'431" 2130
6 A1) Ailao Mountain 24°31'523" 101°00'821” 2450
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Fig. 1  The correlations between branch number, high semi-lethal temperature ( HSLT) and altitude of provenance in different populations of

Eupatorium adenophorum grown at high and low altitude fields

2.2 AR A SR AT EMEIE R
S KRB AE RSB AT B R B0 R, T HSLT M RT$adE R /N (B 2) o Horpik s i vl S48
$AE 0. 930 ~0.956 2 [8] 5 76 5 A AT BB PEAEHUALE 0. 881 ~0. 952 Z [a] 5 - B A i) AT 28 PEFE K 7E 0. 962 ~0.975 2

http ://www. ecologica. cn



43 TRERE  4F . REUTTIRR 08 N7 45 25 22 AR R IR A S R PR 1943

(6] ; T HSLT ] 28 PE$E %0AE 0. 052 ~0. 200 2 [a] , K44 Fh R 2% 255 22 R jF HSLT (9 m] S PE4E B0 B R T

F2 TEMHEEZF=MHES ABEREBAKS EXE . SEBMSELBILEE (HSIT) HER
Table 2 The differences in seedling height, canopy width, branch number and high semi-lethal temperature ( HSLT) among the six studied
Eupatorium adenophorum populations of different origins grown at high and low altitude fields

BUREE L w2 M3 M4 FOES  RUEG F-value

B Ttem Altitude of Provenance 1 Provenance 2 Provenance 3 Provenance 4 Provenance 5 Provenance 6 among

field provenance
e % Low 107.4 1.7 106.0+1.2 104.2+1.1 106.0+1.4 105.1=+1.5 106.2+1.2 0.601
Plant height (cm) & High 16.7+0.8 16.6+0.6 14.8+0.7 16.7+0.6 16.6+0.6 16.8+0.6 1.339

* o ok * o ok * o ok * o ok * o ok ® ok &
7 5. % Low 42.6 £1.0 42.4+0.7 42.2+0.7 42.5x0.7 42.6+0.8 43.3+0.7 0.250
Canopy width (em) & High 14.2+0.6 13.7+0.5 13.0+0.6 13.7+0.5 14.4x0.5 14.2+0.5 0.979

* % % * % % * % % * % % * % % ® % %
ATt % Low 16.5+0.9 16.5+0.6 16.1+0.7 16.0+0.6 17.2+0.6 15.9+0.7 0.491
Branch number & High 4.5+0.3 4.7+0.3 4.7+0.3 4.9+0.3 5.3+0.3 4.9+0.3 0.670

* % % * % % * % % * % % * % % ® % %
BRI E % Low 38.9+0.6a 38.0+0.5ab 37.6 £0.3bc 37.2 +0.3bc 36.9 +0.2¢ 37.0 +0. 1bc 4.736**
High semi-lethal & High 35.6 £0.5ab 34.9 +0.2bc 34.6 £0.2¢ 36.1+0.3a 36.5+0.2a 36.2+0.3a 6.363 ***
temperature * % ] ] * *

HLRIYRTE + SREGR (W HSLT,n = 10,3 AEKSH = 45) ;R IREER LR 1; R — e N A& SECE R R ] 022 53 P B0 R 305 22 4 i
(Duncan K%y ) K% ; 7 —Fh 2 S07E 8 IRMESORE LI 022 53 AR REARS ¢ BRI AMT s AR P RERR ] — R N A& SECER R A1 22 52 B 385 &%
ZEIEHE S TR AR RERE A (2% 5 B &1 Population mean values + SE are given (n = 10 for HSLT, n = 45 for others) ; The
altitude of E. adenophorum provenance as in Table 1; The difference in each variable among populations grown in the same field was tested with one-way
ANOVA (Duncan test) ; The difference between fields in each variable of the same population was tested with independent-samples ¢ test. Different letters
indicates significant difference in each variable between populations grown in the same field; * following each variable indicates the difference between

fields in each variable of each population; * P < 0.05; % % P < 0.01; P < 0.001
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