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Abstract

Aims How alien invasive plants and co-occurring native plants utilize nutrients is one of major issues in inva-
sion ecology. Foliar nitrogen (N) and phosphorus (P) contents and stoichiometry can elucidate the uptake ability
and limitation status of nutrients in plants, which provides basic knowledge for understanding the invading ability
and co-occurrence or disappearance of plants.

Methods Based on typical alien invasive plants (Chromolaena odorata, Ageratina adenophora) and native
plants in southwestern China, this study focused on strategies of N and P utilization among invasive plants and
native plants under different invasion conditions. The species compositions, aboveground biomass, leaf N and P
contents and leaf N:P were investigated for plants in plots with no invasion and with different invasion extents
(estimated by the plot-based percentage of invaders’ biomass in total community) at Mt. Kongming in Xishuang-
banna region, Yunnan Province, China.

Important findings The species number decreased significantly with the invasion extent of both C. odorata and
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A. adenophora, although the aboveground biomass was greatly enhanced. Leaf N and P contents did not differ
between the two studied invaders, but they showed significantly higher N and P levels than both co-occurring and
only native species (p < 0.05). Besides, leaf N and P contents of invaders increased with the invasion extent, and
leaf N of native plants also showed an increasing trend with the invasion extent. When the influence of invasion
was checked for the same species, leaf P contents decreased, whereas leaf N and N:P increased for most native
plants under invasion. Based on the absolute foliar N and P contents, N:P values, we inferred that native plants
were still limited by N, although N availability might be enhanced by invasion. Both invasive plants had leaf N:P
values lower than 10, suggesting a higher P uptake relative to N uptake. All above results highlighted a higher N
and P uptake of typical alien invasive plants in southwestern China.

Key words plant invasion; nitrogen:phosphorus; ecological stoichiometry; Chromolaena odorata; Ageratina
adenophora
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HPRIEVMINE FERENRES RA N ED 2T
HER, WTHEANRESRKRENYEMESTRE,
T YT A BRAE A A 5 AR A 1Y) B B 4H R 43 (Hooper
& Vitousek, 1997; I 5P FlEkidfE, 1998). #hkid
YR 5 A HURE ) 0 AR B R (7 U7 155, 2002), SUE
AHAEY) Z AP 72 ek > B A O, P E
A RGNS AT RE (G 5 4%, 2012). AR
5 AR M P B IR R R RS AE R I T A R AN AR B
FFIAT . WHRILHI E G R SRED I
ML LR R R A NAR AR B0 5, (R NR Y B &
(175 3% R 5 R P AR AR AN AR R (o 1 T g
AR 2R) A2 LI NAZ AN RN AR F2 B (1) Sk (T 4
iH, 2002; JiJ5 5%, 2002; Feng, 2008). [Ait, AN
NIRFFAE T MRS H IR AR HAE ) ()8 FR 0 R
I FH SR & N\ AR AR 2S5 1) B A FL N 45 (Feng et al.,
2009).

Z(N). BE(P) RV E K EIEE R IR,
WA RG A7 0 BB BR K 7 (Elser et al,
2007; Vitousek et al., 2010; LU et al., 2014; Li et al.,
2015). M AN PEEREN IRBUEY) . LI
BIRROL. PPRISES IR E1ERETD, N. PIL
TR R AN I WUEYI N PRRHIFIR I (Elser et
al., 2007). HFl, AN, PEEMLE T EREC
W T BN RAES RAMEYE TR IR 7 FL RS
(EHEFS £, 2005), FRIFAMRAEY 5 N =2 H -
N PR R &R (R 855, 2005; T4 24,
2005). Fok, WA ENZEYH AN PEE
JN:PAE AR 53 5 ot MR (B8 B FH A%, 2013) Fl 15 PR3
b (Wang et al., 2015). AR F{L 22 EAFAEAN
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AR AR RGC. N PIEIR R 35 1E
(Christian & Willson, 1999). #MRIEY 175 4 BRAR
A0 IR (A UL R . B /K982 45) (Liao et al., 2008)
AN Pap A A A2 A (R4 B SR ATBEA0L BRI NTIT
B%, PERINER)AIAHE < & (Li et al.,, 2006; Niu et al.,
2007). XEEHFFAIA AN PIL A 25 L H R
TR AP ) ) AR 25 00 R AR AL T S WM. SR,
X HIRFAE T A FNAZFREE SR NAZ ) S H AL AF
FHAON. PFIFHRRERE S0 IR A, 75 2 5 PG 1 J5 AL
WEIE, A BEAERA Hb PR AR e AR FE A R )RR
A2 H L (Feng et al., 2009).

"ML (Chromolaena odorata) 145 25 3 > (3l
IR, Ageratina adenophora) 7= T HH 359, 2%
Bl 2 FAEEAREY BT FEA, H20MH 22404 MK
= B PUURANAZ AR, C 4 Oy FRIE 63 5™
HIPAR AR (377155, 2002) . BEATTHEA ]
B YR, LI EERE A, 5T AR
g . ORISR 2P B X BT 47 1) s i e
73, T IR RETE AL LR TRy (PR LIRSS, 2007; R
PREE, 2008). 1K NEE 2 Hhor L2 &AL,
FII5 1 8 G [A) AT AT 2 58 2R 2 ) — DN E AR
5l (Feng et al., 2009; Lei et al., 2011). 14k, LI
TERBHA N R R RS L E MDA g
RIS A s 2 —(Niu et al., 2007; Zheng et al.,
2014). SR, BR 17648289 22 1 [A] o el k6, %
SRORME TR ZEEE . TRHLEARX T AN P
Wee 7, DARAEANFNEFEE FHEYFING PRI
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RL ZBURALBIILENR BN ELRETT) . WHLE (6T ) RIS 2535 22 (6/ME TN N R FE L A R A Ao
Table 1 Native plant species across the study plots with no invasion (n = 3), invaded by Chromolaena odorata (n = 6) and Ageratina adenophora (n = 6),
respectively, at Mt. Kongming in Xishuangbanna, Yunnan Province, China

i TN RET A ML (DL RE 7 40

TRHLE AR BT A BEEENEHITA Y

Family

Species in plots with no invasion (n)

) (S BUIAE 75 %50)
Native species in plots
invaded by C. odorata (n)

(HBLRIRETT %K)
Native species in plots invaded by
A. adenophora (n)

AAF} Poaceae

K&} Euphorbiaceae

EF} Leguminosae

PRl Rubiaceae

R} Rosaceae

Rl Cyperaceae

Hi %Rt Malvaceae

FHIKRL Acanthaceae

4L F4EL Melastomataceae
%%} Asteraceae

EHEAL Ranunculaceae
HRRR Urticaceae

JEEA} Labiatae

WAL Tiliaceae

H&F Liliaceae

FREZE Sporobolus fertilis (3)

W H-¥ Paspalum conjugatum (3)
A% Imperata cylindrica (3)

[ 2% Paspalum orbiculare (3)
filifF 5 Capillipedium assimile (3)
FHA57E Miscanthus floridulus (3)
4:#2 % Pogonatherum crinitum (2)
HRE Setaria viridis (2)

A Breynia fruticosa (3)
Y AEH Glochidion oblatum (2)
I REk Phyllanthus urinaria (1)

fBiHh = Desmodium heterocarpon (2)

=TTk Flemingia wallichii (1)
JKEEH Wendlandia uvariifolia (2)
FAME % Hedyotis pinifolia (3)
H¥ Hedyotis auricularia (1)
Je2f 75 Agrimonia pilosa (3)
UKBRIR Potentilla anserina (1)
#M-¥ Cyperus rotundus (1)
+5#E T Carex cruciata (2)

HBkAE Urena lobata (3)

B3R Rostellularia procumbens (3)
Z T4 Melastoma affine (3)
HiIHEL Elephantopus scaber (3)
BH 7 Clematis hexapetala (2)
F&K 2] Memorialis hirta (1)
KHHEE Ajuga macrosperma (1)
FIHiRR Triumfetta rhomboidea (1)

B4 Crotalaria sessiliflora (1)

FRESE Sporobolus fertilis (4)

P HE-% Paspalum conjugatum (4)
HZ Imperata cylindrica (4)

[ 34644 Paspalum orbiculare (1)
fEFFF5 Capillipedium assimile (2)
T35 Miscanthus floridulus (1)
&4 %5 Pogonatherum crinitum (1)
HFEH Setaria viridis (1)

M4 1sachne globosa (1)

M Breynia fruticosa (1)

fizHh =2 Desmodium heterocarpon (3)

KEHE Wendlandia uvariifolia (1)
FAM-ELE Hedyotis pinifolia (2)

Je 27 Agrimonia pilosa (2)

/Kl Kyllinga brevifolia (1)

Hibk1E Urena lobata (5)

B4R Rostellularia procumbens (2)
Z ¢ T4t Melastoma affine (2)
HifHEL Elephantopus scaber (3)
#H% Clematis hexapetala (2)

fRESE Sporobolus fertilis (2)

W HE-% Paspalum conjugatum (4)
3¢ Imperata cylindrica (4)

[ R4 Paspalum orbiculare (1)
T3 Capillipedium assimile (3)
FA5 Miscanthus floridulus (2)

REFBL Sida szechuensis (1)

S Breynia fruticosa (1)
LI Glochidion oblatum (1)

B3t 55 Desmodium heterocarpon (2)
A E Dendrolobium triangulare (1)
¥ PR Crotalaria pallida (1)

JKERP Wendlandia uvariifolia (1)
FAMH % Hedyotis pinifolia (2)

Je2EH Agrimonia pilosa (2)

# M1 Cyperus rotundus (1)

+¥ % Carex cruciata (2)
JKEREA Kyllinga brevifolia (1)
HiBk{t Urena lobata (2)

B3R Rostellularia procumbens (2)
24T Melastoma affine (2)
HifIHEL Elephantopus scaber (1)

Fz2 EABRBRMNEKME T NEEDSAREDIET NG &, PEE. NP CPEEER R 2) (AR F Braslb &R % 7 0. 3)
Table 2 Leaf N and P concentration, N:P values (mean + SD) of native and invasive plants under invasion and no invasion (values of each parameter with
different letter a or b differ significantly from each other)

TNRRETT KHLE R TS EESEEYNC2 i
No invasion plot Chromolaena odorata invasion plot Ageratina adenophora invasion plot
A HFEY) KHLE AR BEEEE A HFEY)
Native plant C. odorata Native plant A. adenophora Native plant
(n=52) (n=6) (n=40) (n=6) (n=36)
& N concentration (%) 11£04° 2403 12£05° 23+0.3° 12+0.6°
W& & P concentration (%) 0.18+0.10% 0.33+0.11° 0.12 +0.09° 0.24 +0.08° 0.14+0.11°
ZWEELAE N:P value 7.0+35° 83+23 104 +4.9° 10.4 £2.7° 9.5 +4.8°
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12X A AE ) 22 REPE R SE I, TRAG T X AR SR
R HRER REL MR, ERE, BAH
BINEFRHECE KO 5Bt . BRUkE
HME) B AP RAE WAL AR ™ AR AR S R G £ e
MR, filtn, InEK—t 3 {E(Solidago canaden-
sis )NRZ S g5kt X+ Z W Fh— B e
(Solidago decurrens)y 2k () =5 £ Ji PX] (2= 16145, 2001);
H.A¢ K% (Spartina alterniflora) A\ {2 i ik 52 4%
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M h VA 1 b 1 2% 75 35 (Phragmites australis) il —
1 1B B (Scirpus mariquete) 3 & K I 41 (Wang et
al., 2006), A I MERR 20 PRIE Hb JR) R 38 b (42 ~F
&5, 2009). HAT, FHEMREZEE AN N BT
95 TR A ) 22 KR 1 282 2 RN R K 6\ 2 e DA
(%, 2002), BATME Rt — SRR
B NZ I s SAE Z R R K. A TA
ZEORIA LS5 PR U TR0 AT T N AR A5 SR A i 1 3
FEBH RN, 75 EETEGH 1 HOE FROUR-IE B 2L
ANFINAZFERE T A H R 075 2 I R AE
32 ANREMSABEYHAEN, PREHESE
¥FIE

Hhy b A=) e\ AR R R R T B AR IR T Ak
YGRS, DLRSE 4 E R TR e
TS N AV R B2 E T IEAN
Y, R T HAEZNRAES RGN, PIEHH R
WA (ELB). —M&iiE, MY AN, PIRERE
KRR AR INA BB, Sl TEK
T 8 280 I 2 B Tl PR AIG (XK Ik 55, 2008; =] - 4%
2008). M, EEEEFE A WHLEMIN, PE &I
BT A A (2), RSN RIEYININ, PHY
WS RE I8 . A, BFAMSRNRAEIFING P2
5B AR AR B D0 3G A (E2), 1B SRR AR
N. P& IR0 584 VS e i 2 e ik L 23 AR
Koo IRINAR i A i A 0 22 R 90 10 S IR 22
—o HRIMRFEING PR SCIR 35 K FLRE AR R FE 1Y
AR AT BT B A BN BRI LN RE A RN
2L o

TN PRSI fnod & S 7 4N, PRT A
FPERE N, X EZIAE T RED R R T L%
N. PRUCEDIETE . T2 % %5 (2005) K I & 255 =2
RGBT RIS A $em T RIEOHIN
(NH;-NFINO3™-N). PRI R M. 2405555 (2007)
AN 5 ZEEE 2N AR A8 0% 250AE — b - 3R AR 1 2K
&, IEmEM AN, XEEEFEINR L
BHNKE S T ENE A FZEEF . Liao%s
(2008)iE L 4 Hr, M4 TR NR & AR
MRt L St b /M R IR = T YA INEE |
IR VE W) 53 R, 3T B = AN A A A
RHLEL . FRE 2= F AR B AR 25y
E)VINTE ST T 78 7 AR R AR T s ot 1)«
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N+ PWRISCRICH RE 77 5 N AR A2 R B N 48N
P ] I FH M 2 [ A7 7E IE [ 45t 8 & (Niu et al., 2007;
Liao et al., 2008). FRATMIBF 7T iEId S22 2% . Kl
B DL SR VR () S AR R D RO B (B2, 13), GiE S
TNRHEYIIN. PSS, XMILHE =N
FREEEGIN AR K o SR AHIF T 5 A S FE Bl 5t
ML, (EA XA E X 3N PE FRR SRRk
AT TR A RIS IE .

I N:PABL R 4 T i A0 52 78 77 BRAIDIR GG i A
fabno R, M NPAEAIBTNG PR il i S
ERI fF 5 [X 358 R0 A 42 P 28 A ) T A7 AE — 0 1 22
(Elser et al., 2007). KoerselmanfIMeuleman (1996)
PR, MY NP /N T 140 52 NFR I, K116
i 52 PFR# . Gusewell (2004)i\ NHEHEAZN. PR
(I FHAE 53 3 A e N:P/NF 108K 20, 1fiiZhang
£5(2003)TA N, PHEAE & AT R, BB NP/
F21mf RZNFR I, KT23%2PRR#I. [k, AT
FN IR B NGPAE FIBTN G PRR il i V7 [ B =% 18
AN, P& &, ot Wassenss(1995) 42 Hi 241 AN
TEACT1.3%-1.4%M, HEY)SZNFRS], P& &R
T-0.07%FH %ZPFR#1. GusewellFlKoerselman (2002)
A AINBR A 2% A B A NP I FHE, 0.1%)m
PE EEAEYIBRPHIIG FHUE . AW TR, Akt
NGB LRRETLNRBNE XM T KT 1.3%-
1.4%, P& T0.1%, HRA4E A N:PAE /46 (R2;
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A RE S PR, FhEERI A2 25 RG22 F M AF AR AL,
R FEARETE A 8, 722 2 FURIESS .
NS PRI, NI AN, PR,
FEN:PEE S AR T 109 J57 5 AT g A N\ AR AEL A PR AL
RE IR R T NI e

Han %% (2005) . 4E 5 7% &5 (2007) EA % Reich £
Oleksyn (2004) & 4 A 9N T B E 52 4 BRE
ANFEER RS AFEEDFH N P EFINP
o ATy E R NS S 2Bk F
VIR, PEEILT EBRVEHEEYPE EAK, IF
W\ AT e R 3 - 58P A 5 AH X R IK (Zhang et al.,
2005), W PEE A mIG. AHTTXE T #a1E
T, AHuRE NS &R T R E A A
Bl BRI B P 38N (9350 5 (1.9 + 0.8)%F1(1.8
+ 0.9)%; Han et al., 2005; 1E+i745%, 2007; Reich &
Oleksyn, 2004), 1P 153 B A1 4 BR VG (1) AE )

PSP EAH 4 (40 41 09(0.12 + 0.09)%741(0.14 +
0.11)%; Reich & Oleksyn, 2004; Han et al., 2005; 1+
FAEE, 2007) #E ik, FRATHEN A HIAE ) 7] 52 52 2N
PRI (E2), X571 AR 45 5 (Vitousek & How-
arth, 1991; Venterink, 2011) R[], i AR 7EE H
AT PR IO X ARARAE )R 22 52 PRR 1], Tyt iy A%
WA BARSZNER§; EHW AR, HUES
ZGENR SR 0 AE 26 B T8 B 6 A8 £k B 43 (Lebauer
& Treseder, 2008) . A2 77 HR R 43 A HuAE Y LT
ANE T B FE AN &5 (F3A), WA RAES
RGP LA AR H R P (I NFR R A 055, R S
A HIB R I ANRRS . 3T ARIE L ZE AN
Al 4w LA R INFL A P& & (T M HE S,
2005; Niu et al., 2007), iXA]fe & LAy i NeS
BAEMEERR. AW, NMZEG T2 H3EF
A HAEYIH P2 B AR T RN R B R A H) 2
IR ESA(EI3B), T HAEAHFE LN, PIRET
NAZ WSS T AHEY) 2 [MINTE 4 5e I E 2, (H
P3E 4 fE I T A A P A2 15 Re i A2 R 15 B N =
B, TP OB RN AR R AR
TEPANAS R D RE B A HUAEYIN . P FH S mg Jz FmT %8
PE B A R (Gusewell, 2004) .

HEELMHE BEE %4 K% (2016YFA0600802)
Fo B K B RAS A £ (41473081, 415223014=3137-
0607).

it BMRFHELAERKEI . TiETL T
S AR BA R R th ALy B 1 AR ST
T Aokt S i 3 7 B ARAL B T K.
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