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Abstract

Selection on defense strategies of plant species may be different in direction and magnitude among sites, because
of differences in the herbivore communities in which plant populations are embedded. This may be the case for
some invasive species, which are often introduced without coevolved specialists, but suffer generalist damage
comparable to their native ones. We review recent advances in the adaptive evolution of defense strategies in
Chinese tallow (Triadica sebifera) and other invasive plant species. We focus particularly on resistance and toler-
ance, direct and indirect resistance, and constitutive and induced resistance to understanding the effects of herbi-
vores on invasive plant success. Furthermore, we evaluate the effects of changes in defense strategies on the effi-
ciency of biological control. We also propose future research on defense strategies of invasive plant species.
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BT HFRF R R WA AR OCR, 4 5, 2E1 42 S A 1) 56 4 ) (Blossey & Nétzold,
KAV RENS RIS AR EE . TEIP B, AEAEI 1995). [RIUH, AR AR A S RS Ak A FE TN
TAEB IR DR RIS IR AR Ui (enemy 42 (R AT BE RS 22 5% HE 2 (14 4 ] (Maller-Scharer
release hypothesis, ERH)IA b M KAEMIZERSIANE]  etal., 2004; Chun et al., 2010; Orians & Ward, 2010).
—AF XIS, PR T Bt R, AL A AN TS B s S 110 7 7 A s 0, 4
ML S AR 56 5 PR ALY, e BB ORI 2 AR B AR ER 7 =X, dutk
o R A A Ly K (Maron & Vila, R4 ELEERUER R gL, ARYEAR R IR IA T K
2001; Keane & Crawley, 2002). {EUbEEA b, Bhomse X w] 40 b 41 B i 1k A i 2 40 1% (Agrawal, 2007,
4+ 7 346 3 (evolution of increased competitive  2011; Turley et al., 2013). WFFTE B, M HIAS[F By
ability hypothesis, EICA)I\A: AR RAEPFEN T I AHISR I 23 B PR 58 AR A0 AR HH A Y (1) 24045 (Agrawal - et
PEHL B ERE, ESIAMBE AR DR al, 2004; Leimu & Koricheva, 2006; Nufiez-Farfan et
PERFG RSO R, Bk s S Wahiwimpite  al, 2007). 4Rif0, LA KEB T 32 2560 B SR
Femg R AR, 2 REA AR R RS VR NRAE Y U SR, T 2 T
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P RN 52 P BL K AS [R] B 480 55 0% 1) 55 e )
(Bossdorf et al., 2005; Orians & Ward, 2010), 3£k
NATTRE I S H A ] 35 Wi A\ A2 HEL 400 1) 760 546 s 1 3
A B B i o] {72 33k A1 Sk A 40 11 1l D) N AR S = 4 1T 1)
A (Colautti et al., 2004; Chun et al., 2010).

FLAT, R gt i B4R A6 36 i) K R ) 55 40
(Triadica sebifera); fifl 5 W I AL IR AIF SR g R G
W, WA 2t ARbitE. &SPk,
HIEEGUE MU E 2 A0 . i, ACLLE
R EERGON B, IS E AN R B A S0
PIBEE, MBTPHERI 520 EEPUEF A EpT I
HSHIERIE SPUE =A TR T, R A=
AP 7 0 S o R T B, VR AR A IR i B, 4
NAR A 57760 5 W A3 0 A 7 v R IR R o S
S5, R ARRNAZ R 875 18 S (R RIF TR H e

1 HUEFm =

Pk (resistance) A2 A k2D B HHEr 4072 DA
I HE R FREA B AR KR B B 1 (Strauss et al.,
2002) o B A1l 750 0[] o 7] 5 6 0E S5 B A N AR J ol A
N QN R o N A =T R WS % L
(Siemann & Rogers, 2001; Zou et al., 2008b), 142~4)
JTI € & A W] B RN AR R 2 S A R
T E AT R M FR B (Siemann & Rogers,
2001, 2003c; Huang et al., 2010; Wang et al., 2012).
X BERE 5T 45 I SCRFEICAE 1 0% T AN AR AR ) B AR 6T
BTABBEA BT o SR, A HARA G4 R rh AR 45
BARAE . Herreras (2011) W 57 & B, Genista
monspessulana A fz i Ff (1 Bt P 55 Ji 7 b b 3G
W#F 7. Ridenourss(2008) % Centaurea maculosa
(RRIF 9 45 R 5 ENC AR T G T 77 4811 F3000) 56 4 AH I
NAZ AP HPE 3 T s A A . Oduor s
(2011)7E X Brassica nigraffifff 5t & AR Ho Fil
TP W2 T

FHH. P JE IR 9T 45 R n] Be 2 th T DL 70K
ReX Bk RO B Rl AR, AN
TR RRGR T Lt B IR, mkf s
AR R R, ERHEANREY S RET
Z ())& B di(Agrawal & Kotanen, 2003). A,
MNAZFEP AT B2 PR 1t B LR B 48, 4E 4+l
s T £ M B 1 B 4B (Maller-Scharer et al.,
2004; Orians & Ward, 2010). Huang2%(2010)ff5% T
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Ak B dU Y 7 ik (Gadirtha inexacta) #1) r
£ 34 fi) gk (Cnidocampa flavescens) 7F 12 i A\ {2 1
FREEAN g A B AEKRE, SRR E
E A NAZ HORP R I AR KR B e, 1) Bt R
A2 KR A N AR SR RE R D ™ b R G 2 2 22
Jt o Wanga%(2012) 5 305 FH N A5 i RRRE 75 8 2 B 1
B HUPU I o (B 77) B 1 W AT s s A R
TN AR b R R Jist ™ b o 8 7 ) Bk B SR
PEY) (R ) & B WE = . LRSS SRR
S5 B AR MR B B R POk BRI, 1
XTI R kB I Bt AR . XN {R 18 #) Senecio
jacobaea " HIF 7T & I % P B Hi Tyria jacobaeaeft:
N HUR AR R B, RWINAZ MR REREAS 70
LRtk B gerE; m Bt B HtMamestra bras-
sicae/E AR R ARG R IRAIK, RUINAZ HUF P HE 42
f 16T b B Rt (Joshi & Vrieling, 2005).

i 32 1k (tolerance) & Fi FE ) 75 4 2 HUC£r /6 7
J& I &2 1542 B8 )7 (McNaughton, 1983; Strauss &
Agrawal, 1999). 7&ZIEA FRIH G, D9k X
PUIERIFEN, AT RE2 IR 52 PR N, 2R
o BT, XPAUEOC R O — S SR R AT 2
1IE 32 (Fineblum & Rausher, 1995; Leimu & Kori-
cheva, 2006). A TR B B & SRS IR SE 5
FELNAR MR PR i 52 1 25 T = M R B, X 3R
BH TR 52 1k A0 TR 2 TR) AE A AL G &R (Rogers &
Siemann, 2005; Zou et al., 2008b; Wang et al., 2011).
B i R AR R AT R v (R R AL 1 T 52 12k
NAZ HR O B A BAR BT R i 52 v i
SV RE S SR R A BRI LG 8
e R TR SR H. 6 fE D) FICO, R Ak T8 3 A7 6
(Zou et al., 2007), BtAb, 75 LLAL AR HFH AN
Jo = b R o AN [ 1 L R T 2 PR
BT ORI, AR AR T P B U 32 M
F T B B UM 52 P (Huang et al., 2010,
2012a). IXF0f) Pk R ) i 2 Ak, R e A
TR S AEAE N AR o 22 B AR (T B R )
(MBTERE ), (HILALERHLEIEAE R . NMZHY)
HA R N2, AT TR R A3 3] Tk
SEZ(Stastny et al., 2005; Li et al., 2012). Ashtonf/l
Lerdau (2008) Lt ¥ NZHEH . AR A H A
YO S PR 2252, &5 R BLNAZ A B 8 v 1 i
S, I HAX R e (R 52 1 A R T AR A 1) 1k



INZ

HUR A R R AR S RGP R R
HI4E F (van Dam, 2009; van Dam & Heil, 2011), 1H
T T U S FEAE T B V% J5 (Brown & Gange,
1990; Bardgett et al., 2005), AAI{EA LT E HUE
A5 T T 38 B 52 i = 2 45 1K (Blossey &
Hunt-Joshi, 2003). Hij, #F7Z%EHh FARMY S
M bR R A BAE R, TS T B HOR
{2 R4 1T N A2 (¥ 5% Wi (Bardgett & Wardle, 2003;
Wardle et al., 2004; Bezemer & van Dam, 2005; van
Dam, 2009). K, T gk bR R HAH
HAEH, Fealdth bR RS BRI AR
VIR RE, A B TR T RS R A R fE AR
KLkl RogersHiSiemann (2004)% 11 A T By BR A4 4
R IR, Z R R RIS HE AR AR S R
B U sz PR o T B R . T N TRSANRE
TSI S e B HUECEE AR ) 1) 52 0 (Howe & Jander,
2008), Huang%§(2012b)K & &k B He2r Mg i ik
i (Bikasha collaris)fiff 7T 5 111 A\ A= b A it =
Pl e HORTHE T 20 B R HOR BT R 52 4k o
LA TE RAH R, AR HOR RS T o0 E R
HRPUE, BN T2 RN TTUR IRNAR
TR T B LU BT PR AG, AET 52 P A R A2 e
AR o PP A S22k A8 H E R HE T 9 AR 4k AT g
UNEEE 7/ SRS S S M N e )
fEH.

PN S i N A2 B ROV 1 AR A AT g S 2L
NAZFEDI BT AR SR e AR s Ak, 1 A2 2E ARk 4
PN o 3K T PR A R 1 905 0 52 A (1)
(Strauss & Agrawal, 1999; Strauss et al., 2002), f H.
77 A4 2% 0 TR 52 1) BSCAR AE AN 5] R v
A1) (Pilson, 2000; Fornoni et al., 2004). ZA7EAN
RUEA LT EMEL, Rl ek A T T atte
BB F NGO T, Ro AP 2
2k WFFUER I, 52 Pk I AR AT AR TP )
A (Hakes & Cronin, 2011), 5 4% J5Hs 2 e i ke
WA T, e SR TS ). BLERFST
g5 A JE XTEICAR LI A, ARV S A2
FAR T X B RO, W hn 7 ek 52 BN o

2 HiFmMEMEEnt
E DU (direct resistance) /& T i H % 52 Wi

SR N A A SR G N P E AT 891

BRI R dOk A a3, B G & Fh B 3K
E T AR AR P B O A TR A AU ) T
(Beck, 1965; Stamp, 2003). [i1]4%H11 (indirect resis-
tance) A2 i ot W 5 | HCfr B R R, BRI R
XTFEHPI AR FE M), 2 B HE S R R M) ATE
4% (extrafloral nectarines) (Arimura et al., 2005;
Heil, 2008). HHi*F NMZ YA FT E 24D T H
eyt (Wolfe et al., 2004; Oduor et al., 2011; Franks
et al., 2012; Kumschick et al., 2013), 2% 7 ANJA B
HOR Ry N AU A . T E U R
MG TR FR (R — I B ), i TR B b itk
W R =GB TR RN HAMEH (Y — & B h—
RHAH) (Karban, 2011), X4 5 Syt
P 52 B 1) 3 8 Hs 07 48 4% K T B # btk (Rudgers,
2004). f4il 11, Abdala-RobertsFIMooney (2013)%} %4
fi¥IRuellia nudifloralfaiff 70k I AN ) 5 PR R A A
AT F R R AR R R RN T%, 1R
FOR AR 5 (1) 78 e ZR B0 ik 13%, it I Ak 3 = 2 ()
FEMSE R XM NPT E, AR HA ™ i)
YRR E YIRS A A A EORZE S, (AU EAT
X T BRI W] RE T ) R AR AL

TeA e — MR S Y D T 1, F
T o W o | S T R P A M R T R AL
PR B OGRS, R A I IE SR
(Oliveira & Freitas, 2004; Brent et al., 2010). 5%
W1k 1001 FEL 000 A 47) RE8 7 A [R] H2 195 11 4) Jo
16518 (Heil, 2011). CarrilloZ(2012a)i# it b 24
NAZ HOFP RN i 7= MR (1 AR A 3 B i, 0 AR
FEA B ek A AR L, 45 SR IR H R 43
WACHME R R TR E DR AR E SR
B AT 5 MR R, IR S N A S A 1)
IR B . WFREIR SCRFEICAER R T A R M
VI BEARRT BTN T, AN A2 AP A3 TR
T U I B e T, W FRAIG TN BT A )42
PUIEHN . HETE AR ) FE EA T 1A
PP R HGE .

3 EpintERE St

4 Pk (constitutive resistance) /& 48 TGS HE )
AT B P RO e A EARE R IA
(1Pt % (Stamp, 2003), 11 75 5 P i (induced resis-
tance) & A ) 70 18 52 Bk 1k B IR R T i 5
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A= B —Fh T HRR P (Karban, 2011). 78 AR K353 i
Z b B R Ol AT RS Al AR R A6 AN
[) £ P B HU 5 5 5 4 68 ) AN 7] (Cipollini et al.,
2003). BbAb, KEMFTTUESE AL PR S hurE T
REATFE BT % & (van Zandt, 2007; Kempel et al.,
2011). [Rltk, ZEG WU R N AS ) B 1 R e
PUPED) 5T 1) AR AR T 38 75 A SR AN AR FE )AL 27 B A
e A A E R

Wang 55 (2012) L 1 55 AH N AR Hb B B A0 i 7
HiARE AR A [F) v B IR A T S P R A
b, 45 B IINAZ R R 5t b R S T RS B
i o R N . A A AR PTEREST, AR
W) 5 I AR BT R I T PR G B O R .
Eigenbrode %5 (2008) i i 14 2% 43 #7 K LN AR FE 4
Cynoglossum officinale == E 5 144 i A= Y00k % F A
NAZ RN i MR G B3 2, N LU
B A 2 WA T2 34 72 R . Cipollini%E(2005)
TENZHPIAlliaria petiolataff i 77 44k £ R AL A
RILAH PP G S P A e B 0GR . R,
Beaton %5 (2011) 18 i B B A=)l 52 e IR AR A )
Lespedeza cuneataXy/ £k B HU 4L v Fgs
PUMARAER G R, 5= HR A LG, AR HuFh
REXST &k B A Sy N R, i S Pt T e

Rogers45(2003) 55 — ¢k dlad 7 N TR £ #
3 S 0 A R b R RN NAR b R AR A
(53w, ARR R I NAR Hh oA A i = M R oA 2 [R) A7
TEZE5e. AR, N TR B AN fg S0 st e e B
HCEr s M1 5% 0 (Howe & Jander, 2008), Carrillo
£ (2012b) 1 HI P9 b T B M B R —— 2 O A ik
(Spodoptera frugiperda) F1>K =% #5 # #r (Coccus  hes-
peridum), 4 BT & HUICEE X 55 A AR HURP R i
R E SN 5 T e T, R T T A
T RER I RSN E R W, HEE R 5 S
TSRS TG G o« BIFFE 45 Ak — PR SE AR H R R
Ji P iR R B BSOS () (R 4 B P oK P T fe 2
Fto SR, KA IR 5 A AR R
7 AR A B ) S W TG SR o X AT R A BT A
B IR 7 AN RT3 533 H R e B 1 D 7 ik
KA 7 B i), P EORR IR AR A &
18, KA 2 W2 W AL 212 14 736 (Heil, 2004) .
A3 H ek R 7 A i), 35 S /K ik
12 AR RO, KB TR AS G N A A ) 5 W
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(Walling, 2008; Soler et al., 2012). Wang (2012)%:4
I3 M AN TR B B2 HRORE 55 A N AR RO R DR b
BEMIEED IR 2 Re ), 25 Rtk Bk
Sl MR AT 2 AR A E, ) R R
RN AR UL B S Jo AR R R D b o
WERAEANE T 22 . AENRHE, A E ki
TR, S SR R,
BEEAIS 70 Pk B R R UM I 5 2 e ), 4 T
XTI B R R ) S e

4 FEiEEREESEYIRLAR

NAR FEW) 25 OO AR Hb 1R A2 285 38 48 45 # R )
Ae, WHERIATHEL. Ak, AMTCERH—
ZRAN 56 71 LA/ b B By >k 16 1 3 (Wittenberg &
Cock, 2005). A=#B1 6 AR 3R 15 ok B8 A Fi,
T I AR AR FE ) B 77 o 5 N £ P R S AR
PP 5 HAT, A LEAB RECER RS ENR
M) b R IR RN, (HR TEVE A R s AR A
YA KA B (McFadyen, 1998), iX n] fEAI AR
AL 577 1080 SR VA AT O

R T 53 B AAS AR W) B 100 S s PR S A 0 A 4 B
TERCR R, WangZE(2010)F5%T T A& & itk B
o K iR (Gadirtha inexacta) fl1 % 41 & 4
(Heterapoderopsis bicallosicollis)X} 12 #1 A1 Fh
R M B () 45 T A8 o 45 SR R I e AR A N
U AE KR T RAE, DGR AT
TR AR R, AR HU AN R B R R R R
B, NEHREEN LRk B AR PurE N . M
BHEFH MR SN AEK KT ZBIHFA—E
AAAESAH R, RS RE A IE T LLas it 7 AR K e 15 BA
Pk &2 (McNaughton, 1983; Strauss & Agrawal, 1999).
T AR R A BRI 52 P, SR R
FER AR KA I8 25 w5 T = MO B (LR R AR =) o
A M AR A AR I B 25 1l 5 1k B AR 2 )
SEAPHE, SRTNAR R RS R R 52 1k 2505 B B
PR BIBE R . X sl B TR IR 2
ApamiH h, ARG B HEREE N T ROR R
B, AL A LU AR I = H (R R AR 2 4%, (5
TR NAZAE A ATS SR VA AR B b 45 11 1) Js BT (Ml ler-
Schérer et al., 2004) . KK Jr iz (1) A= P15 vk TR Zi
TR A5 MO A i PR T 52 12

KEMFFUEY], 340 (Tilman, 1982, 1994;



Goldberg & Novoplansky, 1997)F1 HiH £r(Maron
& Crone, 2006)2s X A7) A AF] ) 20, I H
A HAE H 2 s X A0 AR mi (Hambéack &
Beckerman, 2003; Haag et al., 2004; Schadler et al.,
2007). a4+ Ppia Fl B HO R anAeT s i S RAE ), %)
IR 5E 4D (Zou et al., 2008a; Blank, 2010; Suwa

HOHS N R SR S S NS LETS 893
et al., 2010). Huang2%(2012a) b4 T AN ) 35 4 ot Ji
Jolp T 5 N AR I T R AR T e Ao R O AN [ £ e
BN Sz 22 57 . RIZRARIS R B, 7638 4ot
FER RIS OL R, Btk B UG NAR HORR R (1 52
BE ST B R AR, 7E 58 SRR RIL
THOLT, i R AU i R O AR HUR R 1

R SN IATER G MR RE B AR A A S PR R AR A R ) B 22

Table 1 Differences in insect performance, plant tolerance and secondary metabolites of Triadica sebifera between invasive and

native populations

Vg it EAIEVLIEN] e Fabs Bl ZFEIER
Insect feeding type Insect species Measured index Variation Reference
LAt RRIE W HiAEKHEZ Larval growth rate (mg-d™) 1 Huang et al., 2010
fSer;%cilril;st insects  Gadirtha inexacta AT Larval weight (g) 1 Huang et al., 2010; Wang et al., 2012
WHTE Pupal weight (g) 1 Wang et al., 2011
HUfiH H 5 Leaf mass consumed (mg-d™) 1 Huang et al., 2010
I ) Ty ! Wang, 2012
Volume of extrafloral nectarines production
il 5Pt Tolerance 1 Huang et al., 2010; Wang et al., 2011,
Huang et al., 2012a
LGS 5% %5 Number of weevils 1 Wang et al., 2011
Heterapoderopsis 4
bicallosicollis iif 221 Tolerance 1 Wang et al., 2011
21 e Bk Mo b R 1 Zou et al., 2008b; Huang et al., 2012b
Bikasha collaris Aboveground insect feeding rate (%)
Hb LT 52 Aboveground tolerance 1 Zou et al., 2008b; Huang et al., 2012b
R R AR T Huang et al., 2012b
Belowground insect survival rate (%)
R 3Z 1 Belowground tolerance - Huang et al., 2012b
PRk R R AT Larval weight (g) - Huang et al., 2010; Wang et al., 2012
Generalist insects ~ Cnidocampa g et _
feeding flavescens KR Larval growth rate (mg-d™) Huang et al., 2010
ek & Leaf mass consumed (mg-d™) - Huang et al., 2010
i 2% Tolerance 1 Huang et al., 2010, 2012a
Wity f& 5% Damage rate (%) 1 Lankau et al., 2004
Melanoplus ey -
angustipennis i 5zt Tolerance 1 Rogers & Siemann, 2005
KA TEHNE Sy - Carrillo et al., 2012b
Coccus hesperidum Volume of extrafloral nectarines production
HH B TEHN &Sk - Carrillo et al., 2012b
Spodoptera frugiperda Volume of extrafloral nectarines production
[N G ey VI A iy =y - Rogers et al., 2003; Carrillo et al., 2012a
Simulated insects Volume of extrafloral nectarines production
feeding Mif 5z 1% Tolerance 1 Rogers & Siemann, 2004, 2005
ER NGy f&5E % Damage rate (%) 1 Siemann & Rogers, 2003c, 2003d; Zou et
Natural insects al., 2008a
feeding
TG R A LS i Foliar tannin content ! Siemann & Rogers, 2001, 2003c; Huang et
No insect feeding al., 2010; Wang et al., 2012
- £ 5 Foliar flavonoid content 1 Wang et al., 2012

T SRS AR A LE, AR R E B, R MR s B TS BN, |, S0 USRI L, NIRRT R HUR

Bz, MR MEAE sk AU TS ik

b

L AR AT LG, NIRRT

T 52 AR AR B TE 5 A

1, relative to native populations of Triadica sebifera, insect performed better, tolerance greater or content of secondary metabolites increased for
invasive populations of T. sebifera; |, relative to native populations of T. sebifera, insect performed worse, tolerance lesser or content of secondary
metabolites decreased for invasive populations of T. sebifera; —, relative to native populations of T. sebifera, insect performance, tolerance and con-
tent of secondary metabolites were not significantly changed for invasive populations of T. sebifera.
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R2 RSN S A B A K AR 52 PR R 22 5
Table 2 Differences in insect performance and plant tolerance between invasive plant Triadica sebifera and native plant species in
invaded range

e EACE e st I 5E Fe b B SR
Plant species Insect feeding type Measured index Variation Reference
BEAR H AR U i3 % Damage rate (%) 1 Siemann & Rogers, 2003b, 2006
Celtis laevigata Natural insects feeding
(S AN G fit 52 ¥ Tolerance 1 Rogers & Siemann, 2002
Simulated aboveground insects feeding
JeEMAE IR fa# % Damage rate (%) ! Lankau et al., 2004
Liquidambar styraciflua Melanoplus angustipennis
Orphullela pelidna
B Wit f& 3% Damage rate (%) ! Lankau et al., 2004
Platanus occidentalis Melanoplus angustipennis

Orphullela pelidna

1, SRS SR, DAL R R E B 2 R |, SRS SRR L, DA b R U B R B S M AR
1, relative to native plant species in the invaded range, insect performed better or tolerance increased for Triadica sebifera; |, relative to native plant
species in the invaded range, insect performed worse or tolerance decreased for T. sebifera.

3 SN HORNEERD 5 A AL BRI . B AL ZE
Table 3 Differences in physiological property, reproduction and growth of Triadica sebifera between invasive and native popula-
tions

PR 5E Fe by T Sk
Trait Measured index Variation Reference
EEEL N 1A Leaf area (cm?) 1 Zou et al., 2007, 2009
Physiological traits S LA 1 Zou et al., 2007
Photosynthetic tissue allocation (m*g™)
FEe A AL 5Tl 1 Zou et al., 2007
Non-photosynthetic tissue allocation (m?-g™")
HCO, [RIfL I R 1 Zou et al., 2007
Net CO, assimilation rate (umol-m2.s™)
I ITIH % Dark respiration rate (umol-m2.s7) - Zou et al., 2007
A e Foliar C:N 1 Siemann & Rogers, 2001
RSP E R L 1 Huang et al., 2010
Foliar carbohydrate : protein
fYIERERIN R &5 52 % 1 Siemann & Rogers, 2001
Reproductive trait Percentage of the trees produced seed (%)
GRS RN Hif% Stem diameter (cm) 1 Siemann & Rogers, 2001, 2003c
Growth traits ki Plant height cm) 1 Siemann & Rogers, 2003d; Zou et al., 2009; Huang et
al., 2010
EROE A RS U - Rogers & Siemann, 2004, 2005; Zou et al., 2007
Relative plant height growth rate (mm-cm™.d™)
I F %4 Total number of leaves - Zou et al., 2008a
M FAEY) & Aboveground biomass (g) 1 Rogers & Siemann, 2004, 2005; Zou et al., 2006, 2008a,
2009; Huang et al., 2010, 2012b
N A4 Belowground biomass (g) - Rogers & Siemann, 2004; Huang et al., 2010, 2012b
MEYHE Total biomass (g) 1 Zou et al., 2006, 2008a, 2009; Huang et al., 2010, 2012b
He bk Ratio of root to shoot ! Zou et al., 2006, 2007; Huang et al., 2010, 2012a, 2012b
XA KIHEH Relative growth rates (mg-g™-d™) 1 Zou et al., 2007
HIHifri % Seedlings survival (%) 1 Siemann et al., 2006

1, SEEHEAARREAR LL, AN AR HOF AR BRI L B A, |, S U AR AR L, AR R AR R L B AR K -, S
JE7= W SRR AR LG, A2 MR AR A . BN A KT A

1, relative to native populations of Triadica sebifera, physiology, reproduction or growth increased for invasive populations of T. sebifera; |, relative
to native populations of T. sebifera, physiology, reproduction or growth decreased for invasive populations of T. sebifera; —, relative to native popula-
tions of T. sebifera, physiology, reproduction or growth was not significant changed for invasive populations of T. sebifera.

ENTC B 7. RIS AN TRt R A W REC AR YA REIG BEAR P HIBOR I, A
R AT OB PR AN R R IO 52 o FEAEMIBT D3Rl e s KRy, WL se o, wify
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Table 4 Differences in growth and reproduction between invasive plant Triadica sebifera and native plant species in invaded range

ATl W58 Fe b B BHEILR
Plant species Measured index Variation Reference
NG B Hh_I-#E915: Aboveground biomass (g) 1 Zou et al., 2009

Schizachyrium scoparium "~ 44 & Belowground biomass (g)
YR Total biomass (g)

HDO R AR R

Relative plant height growth rate (mm-cm™.d%)

JEEME
Liquidambar styraciflua

17N Survival time (d)
R ZEYE Belowground biomass (g)
SA)E Total biomass (g)

A Bk A K IE % Relative plant height growth rate

(mm-cm™.d7)

AR N A& Belowground biomass (g)

Nyssa sylvatica
(mm-cm™.d™)
R M4 Belowground biomass (g)
Quercus nigra TEIGE ] Survival time (d)
FF% Number of seeds
B AR ¥k Plant height (cm)
Celtis laevigata Hh_I-#E91%: Aboveground biomass (g)
SA)E Total biomass (g)
B2 Number of seeds

= fin Tl 7% Number of seeds

Ulmus americana

1
1
1

Siemann et al., 2006; Nijjer et al., 2008

- 5 -5 —

1 Nijjer et al., 2008

A Bk A K IE % Relative plant height growth rate 1

- Siemann & Rogers, 2006; Nijjer et al.,
2008

Rogers & Siemann, 2002; Siemann &
Rogers, 2003a, 2003b, 2006; Siemann et
al., 2006

- 5 5 5 5 5 —

Siemann & Rogers, 2006

1 BARIS SRR, DA BE R, |, SRS TR, A K eSS, -, BRI S R LL, S A

PR FEAZN

1, relative to native plant species in the invaded range, growth or reproduction increased for Triadica sebifera; |, relative to native plant species in the
invaded range, growth or reproduction decreased for T. sebifera; —, relative to native plant species in the invaded range, growth or reproduction was

not significant changed for T. sebifera.

R P B NAR B B AR K, R N AR R 1 T 32
P

UbAh, BT AR AR L B AR e
BB R, Hh R AR I R E BT fE
SWAEAYE. fln, R4 R RPF
(Aphthona nigriscutisF1A. lacertosa) L35 T %L
3% K% (Euphorbia esula)7E 3 [ Jb R &' R gh M A
1% (Setter & Lym, 2013). Huang%%(2012b) [ I 5%
NAZFEPOSAS [RIE A B B A S (R Y, A H Y
P bR fE R, NRHOM B Y R R
Frm TR, M R A e, W
GRS E AR XRYH R AR RS
BRI A K . BRI Ik A v R
FL, ML B T B2 (A .

5 R4

n

ZR LA, B HURE 1R AR Sl A AR KA B A

TR I S AL, TET BT A SRR A I T N
o ENRHL, TRk T EatERAd, mMkE%
Akt fr bk A, SRR TN T R E
Fepirt L R0, e TR B R AUE S
FLEPUERI 52 R (L, %2). BTS2 Vi oA
AR TPUrE, 53U I AR AR T 4L s
LI IR T RE S PO AH ) I A K T, TR
HMRRETI(K3, £4).
6 RBE
6.1 (AFHE

LA AL 25 7 A 0 AN 0 B — S IR AR AR ™
WILERSAE ], — SR AN Ak 24 0 AT fi A6 A A 41K
B U ia b k¥ A ORI AE H (Bennett &
Wallsgrove, 1994). 152701 F B BRI, DT
U SR BN — /N E AN R AR A, AR
i b S AR ) I AK 2 B SR e . AR A A
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(metabonomics) ¥ 6l 7. 2 28 ZE it FURE )4k 2 5 A 5K
At T AR T Bt (Jansen et al., 2009). R4 2
I IR ey R R S Rl s AR A, o] [R) I
AU =W EAT 8 1 5B, R A T A SRR )
AN T) B S8 B8 AN [R5 A7 A 7 ) Ao SRR e 1 AR
b, L LA A SO0 AQE B 2 (Bundy et al.,
2009). 11|, Franks2%(2012) 5% 1 AH (1,33 J5t i 16¢ 1)
()7 92254 43 M1 T Melaleuca quingquenervia A\ {3 1
TRRE AN Mo R il SR AL S AR AL, RIANA
AR R Ji 7 s Ao AR A7 20 Mt S 420 o 1) 5 AT AE
FESr, UESEAEFNIE SR 71 M. quinquenervialt]
A 2= BT R R A . AR AR )87 18 SR T AL 21 L
HIRFIE H AE AL T B By, XAl R T A=
FYIBA TS 2 ) SE R 2145 S 9T 3 (Stewart et al.,
2009). #3541 2% (transcriptomics) 1] LA AT 2 A )
IR A AT, LR HE st R R X
X ARB RS, R ) NAZ R I 90 b 2
(Whiteman & Jander, 2010; Dlugosch et al., 2013). /4]
1, Hodgins%% (2013) % H 5& il Nimblegents /v LL
Ambrosia artemisiifolia A\ {5 H R iy i 3
R RIA M 2257, R IL180NJE K (1) R 1A S A7 4F 2 5%,
FFUESEIR A B ] 5o 2 5 IAEARU ) B () PR 458 o 25
FPTIR, SRR A A A N A DAEER RN AR W)
PR AL 0 PR SRR (R AR .25 S A NAR ()
Uty I TV NGRS
6.2 SIELTHK

URAA SR S Z R, SR A X
(A4 PA K e el i) (R AH ELAE FH G 32 (Gellesch et
al., 2013). #ESAMEZ . ST E . B P
AR sy <A < 16 22 45 n] R s AR 2 M IX AR 8 &R
GEHCIE AR AE DI NAR BB T BRAR, TR AV N
12 71455 (Chuine et al., 2012; Barbet-Massin et al.,
2013; Perry et al., 2013; Seabloom et al., 2013), K&
W R AR 5 SR AR A 45 (Fennell et al.,
2013; Sorte et al., 2013). #Xif, HEESAEAR AL U0
] 520 N AR FE P TR R S FRBRE, o] 53 ) N AR A
WA 907 A AT, G AR 2 W AR AR RN R L PR A
HAEH SRS FIL A TR B, Bk, 548k
SARAEACAR G55, AT A 80 0 AR A A R )
(B MBE SR MEEAE Y (an: BUike. R, T
SR HREN FAE Sm RE AL T R

ESWME BRAHAFFE4E(31200286)F + EH A+
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