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Abstract; Ageratina adenophora is an invasive plant with great ecological harm. In order to explore the stoichiometric
characteristics, nutritional strategy and successful invasion mechanism of A. adenophora with different degrees of mild
invasion, moderate invasion and severe invasion, we measured carbon(C) , nitrogen(N) , phosphorus(P ) contents and
their stoichiometric characteristics of soils, plant nutritive organs and comparing these with a coexisting native species,
Crotalaria linifolia. The results were as follows ;: (1) The contents of N and P in the leaves of A. adenophora were
significantly greater than those in the roots and stems in the three invasive degrees, indicating that N and P elements
were more allocated to the leaves to increase resource acquisition and rapid growth. (2) Stem N : P<root N : P<leaf
N : P of A. adenophora in the three invasive degrees, and the stem N : P of moderate invasion was significantly higher
than that of mild invasion, suggesting that the greatest relative growth could occur in stem during invasion to absorb more
resources and increase competitiveness. (3) P contents in stems and roots, C : N in nutritive organs of A. adenophora
were significantly higher than that of C. linifolia. C : P, N : P in both stems and roots of A. adenophora were
significantly lower than that of C. linifolia, implying that A. adenophora had strong utilization but low requirements of
resources. (4) Significant positive correlations were found between stem C and leaf C, and between stem N and leaf N of
A. adenophora, while there was a significant negative correlation between stem C : P and root C : P, indicating a trade-
off between growth and storage of energy and resource allocation. The study suggests that A. adenophora may increase the
allocation and utilization of the aboveground resources during invasion, which is conducive to rapid growth, and at the
same time, it has higter utilization but lower requirements of resource demand, which all contribute to increase
competitiveness and successful invasion of A. adenophora.
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8 2L P % ((Ageratina  adenophora ) "N %5 Bt
(Asteraceae) 2 4FHE R JF = F M (h E Y
i, 1985) , EEEEEE AR —MAERRGT T B IX
WA AR, 78 30 24~ B M X i A
RGA (M, 1998; ZREEEE5, 2017) , 7EFRE, A
SRR Y AR A B A AR R B ROl 55
AR B R, A 12 e M B B (R AP R A ) ( Wang &
Wang, 2006; BRZ4E, 2010) , 58259 22 A8 b [ B
FHRIE T 20 4D 40 424K, R IE T = A 4l b
HuIX (5, 1998) , T EAGRE R 7E 2003 A4 I
I EEY 16 TR AR AEW 4 5 ( H IETE 55,
2009) , HHET, E MM X 58255 22 T R Ao &
FAE AR Y 524 R (Sang et al., 2010; Wang
et al., 2013; SKEZLAE S H, 2016) (ALK 5t (e
(AR, 2006; AU, 2009; #AkTE%E, 2017) |
A CRUEETAR | 20205 XIBSE, 2020) (ARG
SOV (Xin et al., 20135 JTHESE | 2019; M5,
2019) BiiG SR (R ICIE S, 2013; ZERFSE,
2020) 5575 1 .

BT R P TE T B A 1k ot
RAMMHEAERKEHZ R CR, @B AES
AHEAE it 4 5B 1 0 o0 3R 09 -4 0k 52 B ( Gonzdlez
etal., 2010) , FEHI Y A2 < 5 A2 BAC T 3 # A
JHE B AR Wil | —#EER IR (triphosadenine
ATP) 2649 it , 1ii 8% ( carbon, C) |, & ( nitrogen, N) |
% ( phosphorus , P) /E R X Sb B B i i) EEICEK,
SHW A A R OC (B A S %
2010) . FEPTEAE SR v 09 37 43 W MR R R A 0 T
DI A S A 27 0 E 2 R AR B i Ok (Elser, 2006)
XARMYME, C.N P ALt 5 R AE ] DL SRAE
HAE R #ERMARY 5K E T ( Elser, 2006;
Demars & Edwards, 2007 ; Gonzdlez et al., 2010) .
FEM NP & i K HAR 2 3 5 R AE D T T R A
FT, 0 B AR S R G AR S AR A ) SR
SR ECAIL ] (5 % A R, 2005) R AR
Yifh S5 a5 LI N P ARERRE A A &
S E (REE AR, 2005; 2475 2005) . A
YA A AR 5 LB A AR A R R AR 1Y



2066 IR = 7|

42 3

IR TE P L H B AT 43 ( Gonzdlez et al., 2010)
AP AR 3 7 b Rl A SR B SR A 4 A
FHFE % 43 5% 90 PR 3 AR R R B0 1 SE A
PORME " DL R R A B Z B ) < TR A2 SR B R IR
PRAF SR | 2 m] g 9 58 4 BB 1 4R R, B 24
BRA M) F ( Funk & Vitousek, 2007) . [E N 7h2#
HXAREY WAL RA R 2R
( Gonzdlez et al., 2010; Kurokawa et al., 2010; #k
JRMEAE, 2014) AHXS T 58 2K 2 py AR S it
SR WLARGE , AT R SR R, SRR
WORIAR] ¢ 15 RE ) o, [R) IR X - 38 5% e B
BIEAAER (Niu et al., 2007; & F%E 2008) .
F T 5825 22 X A BT b € ON PR R R A3 FCBR 15
DL KR B B 5% SR W VF 5 AR AR G, R Ut
EARHATIRAMIG

ARWFFEME T 3 PR T 5225 2448
B GNP A=, o0 i H AR I A v i) B R
FHARBE LA B B¢ U543 BC AR A, % vp BE AR 52 25 0%
22 RUA A A A B 45 4% R 12 ( Crotalaria linifolia)
o5t B R AR HEAT L3, 1 — 20 43 M 37 43 R
Femg R HAER T E S AREZ R LER,
Ry 58 2RV 2 A S B 1 AR SRR 2R

1 #MHEF*

1.1 ARXHER

5% XA T2~ 7 440 V0 T S8 5 XTI R0 0% 7 Ak
H1(101°0'20.73" E .22°45'9.97" N) , #§4k 1 250 ~
1299 m, iZHLISZ W3R 2= KSR 52 i, B2 TG IS
B VA TOIE, TR EE W R RR S 15~20.3
C AR 1 100~2 780 mm, B EE LR
R, I AR 98.3% (4, 2020)
1.2 HmREMLE
1.2.1 #& K% 2020 4F 6 H FEMFFE X Nk LS
LR RN BEAE T0% LA b 30% ~T70% . 30% L)
T AR AR R — B AR X 4 R R i A
AR E R (H) (P (M) AR (L) AfRdh,
FEFI AR TR X IR BEE S A5 m x 5 m 07, &
ANFETTRAE 10~ 15 BRAEK RIS 2505 22 w8l
o FEHBE AARFE T R PR A Rl SR iH A IR 2
10~15 ¥k, fER—FE LS ~7 R HERAEPIAR R
BHER) £, ¥ 04 43 15 B 200 ~ 300 g B9 L FE, IR
Frid.

TESEBR R FE R AR 1Y 58 28 22 BA o B 78
BN 10% ~25% AR N 42% ~ 60%
AR 80% ~92% , EEMFEMPZ LA
AW R 3 R AR XA 2 7 6 (Ageratum
conyzoides) Y5t 5 ( Bidens pilosa) . 1% ( Imperata
cylindrica) . &ML HL ( Chromolaena odoratum) | W T
& ( Crassocephalum crepidioides) 4 %% ( Galinsoga
parviflora) MR 55 AR X 38 £ BLA 450t
WibR 5 B Sk 5L ( Polypogon fugax ) . i AE B 15 &
( Crassocephalum rubens) B 15 & 22 & & . 1 75 M
( Buddleja asiatica) ; T8 & A7 X 3§ £ 24 B AL
(Sida acuta) , =~ 7 Hu Bk f€ ( Urena lobata var.
yunnanensis ) . ¥ (Artemisia argyi) % .

1.2.2 F a2 KR AR 0l 5280 2, G
Kk R e 1, S IR AR oK o3, AR )
MR ZE 4B S FF, 7E 105 °C LR P R T Ak B
30 min, 80 CHEF Z K45 2 B A FE A AR T
i 100 H i, Wilf bn 2 A7, LA s 20 A . X B 41
SRl 6 L AR SE EAT A AR TR I BIF B Ah 3
i 100 Hii, ARG TR RAFRE

1.3 C\N.P 2 EHNE

) 0 AT BRI 10 00 8 242k v e N R 3
1 ) 52 B0 885 4 47 4 o (HT 695—2014) k4% %
AR HRLLAb ik 5 R4 W s R AR N R 3
FE AV AT AR #E (NY/T 1121.24—2012) A 3
RA T 5 A bR 4 I S R v A N IR A Al
AR ME (NY/T 2017—2011) i 2 — 3t & Ak AT
A SE A LA E R b4 AR I
FE A ATl bR i (NY/T 88—1988) A A AL #l
il — PR A T LE 3k s A AR 4 W DN 2 SR ] AR N R 3
FE AT b AR 7 (NY/T 2017—2011) 4045641 %
JEICRE
1.4 BN IBS S0

{1 SPSS 25.0 H X B BEAT b 2, DAL
Z (one-way ANOVA) X EZEFE XKW EH (R
) Z 6 AFRA R Z [ C NP & K&IT
ZEI(C: N.C: P N: P)#ATI5 2255 LSD
BT 2 T L ; R B Pearson XUE K6 56 X 48 285
Z&WH CNP FEMCRILSHEC NP Z
()R AT AH G 43 17 5 DL BRI R (one-way ANOVA)
TR R MR IR EAE TP AL T C NP
TN ITR 225, AR Excel 4K
PR AR
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T1 3THANEBEELEZEFZLEE C.N.PSEHT
Table 1

invasion degrees for Ageratina adenophora

Soil C, N, P content characteristics in three

ARREEE A Bl e B
Invasion Organic C Total N Total P
degree (g kg") (g kg") (g-kg")
L 4.865+0.478a 0.512+0.023a 0.306+0.033a
M 6.598+0.927ab  0.643+0.073a 0.292+0.040a
H 6.929+0.567b 0.639+0.046a 0.245+0.002a

I NN FEFRRAFARREZ B L C NP & &
25 W3 (P<0.05) ; R P R E bR iR 2, LM H
RN 3 MR (BRI T EE)

Note ; Different lowercase letters indicate significant differences in
soil C,N,P contents between three invasion degrees ( P<0.05) ;
data is x +s-; L, M, H respectively indicate mild, moderate,

severe invasive degrees.

2 HEXRERM

213 MNEEELTE CN.P IEHE

M3 1 AT, 5 HLaR BE & AR AR B A i
Mz T, HLR 2R 22 W AR M+ 1A AL &
1#(6.929 g - kg') W E = TR AR HL(4.865 g -
kg') (P<0.05) ;1M H A & i 5 2 & R 7E 3 Fh
ANRBRE N EARFIN BE25(P>0.05)
22 3ITNERENLEZFLZEE C NP SEHT

R 2 ITH ANFARFRE T N FE7ER 25
AR R B 22 R (P>0.05) s i N & 3
RIL B ARSEEARSRE AR (P<0.05),
MR P F g R AR N TR
AZ(P<0.05) ;2% itrp P SR 2ERIAEE (P>
0.05), AEARBEBETRPAEIC FEZFA
WEP>0.05),2 AL CHAEEEARTLE
# TFE(P<0.05)

3FAAREREE T, 50285 221 N>R N>25 N(P<
0.05) ; REARMPEART M P> P>25 P(P<
0.05) ,ZEAHHL C>MHAEHL C>RAHL C(P<0.05) ; H
JEART, i P B ERKFZE P AR P(P<0.05), 0
AHLCHZEADL C BERTRAM C(P<0.05)
23IZHMACRREENEEFZESRER.A. BT
=tk

AP LA ATAL R AR TR BE T 502508 22
C: NAHZER P IC W22 5] (P>0.05) , 72 0t
TR BREAREER TP EMEE AR
(P<0.05), HE 1. BA[AI,C : P EAR P EIN

x2 FRANEEELZEF=&HE C.N.P SERIE

Table 2 C, N, P content characteristics of nutritive organs

for Ageratina adenophora in different invasion degrees

o g U % i
e . Organic
Organ II(;VB.S]OH C N ] P 1
egree : - kg - kg
g (g ke (g-keg') (g-kg')
Uit L 385.017« 5.502+ 1.981+
5.717Ca 0.406Ba 0.100Ba
Root M 396.398+ 5.278+ 1.903+
3.667Ca 0.498Ba 0.097Ba
H 393.877+ 5.274+ 1.629+
3.134Ba 0.325Ba 0.042Bb
ES I 475.143+ 2.834+ 1.545+
2.851Aa 0.156Ca 0.025Ca
Stem M 477.766+ 4.060+ 1.750+
1.795Aa 0.271Ba 0.050Ba
H 436.067+ 3.501+ 1.709+
2.744Ab 0.184Ca 0.041Ba
nf L 443,159+ 21.958+ 2.640+
4.332Ba 0.534Ac 0.085Aa
Leaf M 437.250+ 27.543+ 3.061+
2.760Bab 1.375Aa 0.028Aa
H 428.097+ 24.646+ 2.601+
2.574Ab 0.259Ab 0.027Aa

T AF/NGFREFRRA R AR Z AR (SRS AL
CN.P &ZEREE (P<0.05); ARKREFHFRF—AR
FREEMR 25 2 EAHLC NP SRR EE (P<0.05),

Note: Different lowercase letters indicate significant differences in
root ( or stem or leaf ) organic C, N, P contents between three
invasion degrees (P < 0. 05); different capital letters indicate
significant differences in organic C, N, P contents between organs

(root, stem and leaf) (P<0.05) .

HEEANRBZERTREEMDEAR(P<0.05),2
C:PHEREARTRAKHREZERTHEMERE
AR (P<0.05) 1 C: PIEPEART BE/NT
2B AR BE AR (P<0.05) . M N : P fEARA]
ANAZFEE 8] 22 5 A 3% (P>0.05) , 2 N = P hyrp
JEAREH R TRE AR (P<0.05) 1 N: P7E
HEARNRKHEERTFREAR(P<0.05)
(B 1.C), 3FIARRE T, EXF2C: N R
C: P ¥ NZESH S (P<0.05) N : P HhH>H >
2£(P<0.05) ,
2AEREFZEXMERER . E HLEITEH
fiE bk 8%

M3 ML EREARAERE T, AMRFIEZE
VL 5P Bl A R A LR, SRR A A
BN SEBEER/N(P<0.05),P FEALS
BRI E R LR T ARG, HAEMR
Eh AR R E(P<0.05) , HEEF2HANLC &
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W24 E Organs of plant
107 Aa
9 [ C Ab 'E
{1 DR JEAR Mildinvasion (L) —E—
B JiE A 2 Moderate invasion (M)
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o 5l
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31
2L
1
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WY 4s'H Organsof plant

i Root

ANF NG FEEFRIRA R AR Z AR (52X ) C 2 N,
C:P\N:PERFRH (P<0.05); ARG FHERF—
ANRBEM ZE 02 C:N.C: P N:PEFRE (P<
0.05),

Different lowercase letters indicate significant differences of root
(or stem or leaf) C: N, C: P, N : P between different invasion
degrees (P <0.05); different capital letters indicate extremly
significant differences in C : N, C : P, N : P between organs

(root, stem and leaf) (P<0.05).

Bl 1 AR AR 58 250 2 AR 25t
C:N(A).C:P(BYFIN:P(C)
Figg1 C:N(A),C:P (B)and N: P (C) of organs

for Ageratina adenophora in three invasion degrees

WE/NTEMERT (P<0.05) , KA E DM
ZFARE(P>0.05), HIE 2. A Al 71, 528
HaMmETRC: NHEBEFERTHAHWHRE(P<
0.05),F#MEN:P(K2.C) KREF=C:P
(E 2.B) ¥ B FE/NFRMIE KRG (P<0.05)

R3 EEFZE5XHBEREZSRE
BB AR BAELR
Table 3 Comparison of organic C, N and P contents
in nutritive organs between Ageratina adenophora

and Crotalaria linifolia

ALK

e ,
Wy Fh E Organic ﬁ %%
Species Organ C B .
e i (5 kg (27ke) (5 ke
= SC #2 Root 396.398+  5.278% 1.903+
Ageratina 3.667Ca 0.498Bb 0.097Ba
adenophora 25 Stem  477.766x  4.060= 1750+
1.795Aa  0.271Cb  0.050Ca
M Leaf 437.250+  27.543% 3.061+
2.760Bb  1.375Ab  0.028Aa
SN R M Root 403.732+  16.798+ 1.297+
Crotalaria 2.979Ba 0.401Ba 0.042Bb
linifolia 25 Stem  479.906+  14.102+  1.208+
16.253Aa  0.788Ca  0.121Bb
M Leaf 455368+  52.408+  2.971z
4.767Aa  0.558Aa  0.483Aa

T ARG F R RIS 28 2 AR M IR T 2 )4 8 B
2t 2 R B (P<0.05); ARIKE FEERRFE YA
FEE (R .ZE ) ZEpETTEERRE (P<0.05),

Note: Different lowercase letters indicate significant differences in
element ratios of organs between Ageratina adenophora and Crotalaria
linifolia ( P < 0.05); different capital letters indicate significant

differences in element ratios between organs (root, stem and leaf’)

(P<0.05) .

2.5 BEFZAEHEE C.N.P RETEILHEXH

H %4 AT 2R bt R S RO R
] B AR DG 73 B s | 5 28 22 i C & & DL &t
C:NHEHEAH C&FEZMEERMEL(P<
0.05) , HAKMEMC NP 5HEHH C &N,
4P BB FEMLEKR(P>0.05)

HZe S i SRR C N 2R PR R i
Bt BB IEASC, AR P 5 N M C 25 C 2z
T B EIEM G, M P Mz C N ZE R
IEAHSE(P<0.05) ,25 P FIZE N I N Z [a] B 8 3 1
XK (P<0.01), B3R 6 ATH, [ —ifa& b, G :
P52 C:PIRBEAMILE(P<0.01),228C: N5
M C oo N B 3 IEA G (P<0.01) . A[FETHE L,
RC:PEWC: NMN:PRBEFEEMI(P<
0.05),MC:N5HC:P Z2C:P,22C:N5X
C:PZEMEFEEME(P<0.01), C: N5
MN:P, I C:NEZEMIFN:P,ZXC: N5
N:P WM N:P, M N:P52C:PZHEERML
2 R OC
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1007 Ba . ?—:‘;ﬁﬁﬁmgmzm
&z sof L
KO 60
L Ab
40 Bb .
20 [ a Cb
0 . .
R Root Z Stem I Leaf
M2 E Organs of plant
500 - As
4501 LR St
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5 o &MHRE
’&“' ~ 350 Ba Crotalaria linifolia
O 3007 Ab
2501 Bb
r C
200 Ca a
150
100
50r
0
i Root =X Stem M Leaf
P Organs of plant
24¢ -
C i%ﬁ% adenophora Aa
20 o & MHRE
Crotalaria linifolia
S 16}
%’%\ A Ba
v 5 Ba
Z 12}
]lg Ab
8 L
41 Bb Cb
H Root 2 Stem it Leaf

P %5 E Organs of plant

NIF/ING FREFRIR 52515 22 R AR i DR S22 ) 4% B AL 2
IR EHE (P<0.05); NFAKEFEHFRRFE—EY A
FIAE (.25 0 Zhferit 2R B3 (P<0.05).

Different lowercase letters indicate significant differences in
element ratios of organs between Ageratina adenophora and
Crotalaria linifolia (P<0.05) ; different capital letters indicate
significant differences in element ratios between organs ( root,

stem and leaf) (P<0.05) .

B2 MEE AR IR AR 25 LTS
Fig. 2 Stoichiometric characteristics of roots, stems and

leaves of Ageratina adenophora and Crotalaria linifolia

3 WwE5E®

T3 C NP HFEAKRELENE K
(Sitters et al., 2015) , HWFFTHMRAL Y XF AR 3 £

R EA I BUE A B T4 S5 T AR Y 51
() [ SR A= 25 52 WA 19 4 T PE A ( Windham, 2001) .
MHXMR R KR ARG, RS T RS
KAV A, AR I A HLIK SR S A
A RSO AR Y B B TR B BEK
R B WA (LIRS, 2007) , ASBESE S
SR G HAHAT, B 6] A AR 2 B2 119 55 2505 22 %
TIELE AW RE EEARELT
A BB & B & AR 0 G0, AH O A B B s
M C KitC o N 548 C B RAE, X3
SRR ARG W RE I A R Ay Rk AR AR A il
- 38 rpR] L R WSO T B R G i R A R
FEANRMP AR SRS

N.PEREEWFFTH T, N RKREZHESR
e vh A W A KOS ELA RR R AE ( Vitousek &
Howarth, 1991), ¥ M N : P EX T AES &
4 0 BR ) 4 oT 2R BAT 48 ) 1 A T (Makino et al.,
2003; Gonzilez et al., 2010 )., Koerselman Fl
Arthur(1996) WF5R 3R, YAHY N © P<14 B, HH%)
A KR RRBIPETT R 0 N S N - P>16 I FHY)
ARARBIPETTZR N P2 N - P A T Z (A
N, Ay ot () B o) 279 5 A PR, R i B e
IR, ARWEGE S R R AR E T W
N : P<14, (U] N Pz B BE b 5 22 2 i A 7 A
AIRBIVEN . ARG N B 058 0 %5 1k )
AR A 1 ( Maron & Connors, 1996) , 1
AN e (2005 ) X 58 25 2 BT 2 B, A
JC R BG Ik H AR B A AR A #E 00, 7R AL BT IR
BB T, R EXREZARKKRE, w9 K
55, TGP A T IR e R T LT, 28 25 22
AR R 5 RO, T AR A B BT
TEARE ) B R AS B i, AT AR 2F HAE 5 A #h ) B
O 3 P ad B b oy AR B AR T ST A R R BT N 78
BEFEARY K BA REEE,

AR AE B 8 X6 B R B AR O B A B R
POHFMGMEN P LRKR L EHAA WK —F
N AR, 1 B A A AR (£ 47155, 2011; 5
WIASE, 2014; KMESE, 2019) , AW, BEH
MNZFRBER NG, S22 M PN SR
HE2AL, M N SRAETEMERE AR T RET G,
RN EEARRRZ —JE N TE6E ML A
B A0 2R G 8] AU 93 T, AR B b 2 B2 N
SrECEIM (Feng et al., 2009; Lei et al., 2011) , A
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R4 EEFEZR EIMMEETECNPREALFITENEXE

Table 4 Relationship of C, N, P contents among roots, stems, leaves and habitat soil of Ageratina adenophora

LiiE 2k R Root 25 Leaf I Leaf
pllEsg =g e %
Index Correlation
index C N P C:N C:P N:P C P C:N C:P N:P C N P C:N C:P N:P

THEA K Pearson
Soil organic  Hi& R KL

(:ar})()n PEEITS()“
correlation

T 2R Pearson
Soil total ~ AHKFREL

nitrogen Pearson
correlation

0.379 0.094 -0.243 -0.078 0.317 0.351 -0.237 0.355 0.472 -0.487 -0.495 0.29 -0.539%*0.431 0.08 -0.521* -0.2 0.481

0.342 -0.062 -0.317 0.077 0.356 0.222 -0.138 0.245 0.418 -0.364 -0.41 0.163 -0.484 0.394 0.151 -0.472 -0.252 0.371

+ B4 Pearson  -0.164 -0.207 -0.034 0.123 -0.028 -0.213 0.446 -0.265 -0.037 0.38 0.241 -0.367 0.059 0.215 0.156 -0.148 -0.138 0.097

Soil total  HISCFREL
phosphorus  Pearson
correlation

W #RR 0.05 KF L2 BE, TR 0.01 KPP LESFBE, T,

Note: * indicates significant differences at 0.05 level; ** indicates extremely significant differences at 0.01 level. The same below.

x5 KEFZR I MALERRSEMEXN

Table 5  Correlations between chemical element contents of roots, stems and leaves of Ageratina adenophora
R bR HC RN P ZC ZEN ZP Lo N P
Index Root C Root N Root P Stem C Stem N Stem P Leaf C Leaf N Leaf P
R 1
Root C
RN 0.114 1

Root N
P -0.253 0.602 * 1
Root P
EY -0.208 -0.015 0.659 % 1
Stem C
2N 0.190 0.017 0.004 0.040 1
Stem N
ESY 0.265 -0.218 -0.390 -0.152 0.880%* 1
Stem P
it C -0.469 0.281 0.542%* 0.524 -0.100 -0.338 1
Leaf C
I N 0.385 -0.207 -0.228 0.078 0.720 % 0.768 % -0.304 1
Leaf N
it p 0.284 -0.156 0.273 0.555% 0.398 0.231 -0.102 0.585* 1
Leaf P

WFFEAF B 45 3R 5 H — 2 Bom it i A0S AR
FTAEY R A BB B ARBE T (Jo et al.,
2015) , UL SR 281 22 DIt e A 9, P & i
TERZEF LA GE RN RAL P EART,
ZEP P E R AR EEA, B AR P
R E TR, UL RE R 25 2 AR, P X
R 08 BE e AR 9 R WA [ AR R BE R
SR TR BRI A BT AN, R AR R
R b T BRBE IR, 76 A 1 55 B A0 22 8] 47 7 AU

SECEIBLEL, C NP FEAR N Y 2B % 4 i H AT A
% P ( Daniel & William, 1992; Mole, 1994;
Yoshida, 2006) , A5, EXFEZAFGE C,
NP &Mt E IR R EMG R, Hip,
SRR C N IR B S IE ARG, R SR 2R
2 EEVE XS C N JTHR RS AR C P
525 C P a3 A OGBS 2R PR 2 fE A
(Eeun il S Vi 115 o O A B
AP, X T RE I AR B o AR K AT A 2
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Table 6  Correlations between chemical element ratios of roots, stems and leaves of Ageratina adenophora
Ei=2 i R Root R Root 2 Root 2% Stem 2% Stem 2% Stem I Leaf I Leaf I Leaf
Index C:N C:P N:P *N C:P N:P C:N C:P N:P

MC:N 1

Root C : N

WC:P 0.572% 1

Root C : P

WN:P -0.618* 0.281 1

Root N : P

ZXC:N -0.018 -0.264 -0.239 1
Stem C : N

ZEC:P -0.187 -0.672%* -0.410 0.836 %% 1

Stem C : P

ZEN:P -0.088 -0.152 -0.027 —-0.892%x* -0.521%* 1
Stem N : P

i C:N -0.311 -0.396 -0.014 0.674 %% 0.650%:* -0.569* 1

Leaf C : N

Hc:p -0.295 0.040 -0.354 0.253 0.060 -0.389 0.663 ** 1

Leaf C: P

HN:Pp 0.125 0.556* 0.358 -0.637%* —0.795 ** 0.372 —0.694 ** 0.073 1
Leaf N : P

[EAEAEA AT, ] BB 2 LA AR R v i — ol P A AL
il 3FFAARFEE T, S22 L RMA BT NP
SHBERTRAZENP &, X5EARMEY
R (MRSCAE, 2020) b F 58 45 AR, i#F—
AW EFEZTE AR G20 N AP 5
B 2, 35 B PR AR B, PR AR AR,
ZEFEEM N S (21.96~27.54 ¢ - kg ) FIF P
H#(2.60~3.06 g - kg ) 5 HE A (2016) FFFE
SR R NP B R R, SR AT
SO A AR AL YA B, B N S P
HTHETA(N S8 N 16.46~21.20 g - kg ,P &
R 0.73~1.85 g - kg'') (JBE R FHSE,2013) ;1M
PEEMTMER - EA(3.31 g kg') (B
B ,2014) H R 22 R K, U B AR AE Y AE 57
SEWISCRI R T B SR FARRIE, B4, S e
WF5E R 56 T o [ 4R 38 654 FhlG bk (1F B AL,
2007) , LA S E 753 #AE Y (Han et al., 2005) 17
fE2E TR R AR R AT L g, & ISR 25 >4 N
O P R, AR HEZEE ST NP
TG I B W M R R T, AR R ) & G
HE,

T XY Ak 2 T G R R AT T HE
SRR Y 78 R 0 R 5 AR K AR 1 3 BE ( Elser
et al., 2010; Penuelas et al., 2010; Sardans &
Penuelas, 2012) . Elser 55 (2003) WF 5 £ M, 4 K

AR BUE R @ C NP Y FO(E S R 4 )
AN P RKC: PR m AE KR, AR
3R ARRRET 25225 Nt P<HIN @ P<
HN:P HPEARTHEN: P BERTRE
AA= UL IR E S 28 = A fR, HZE 2 3
AR R X T R IG5 H 28 B AR UAE AR B
AW R ZF AR VE A G, 6 H R 4% 9 A7 T 1 B
(Il 5, 1991) |, W] 4 i H AR O 22 SR B 95 U, 1%
SR A K TE P

AP TN ELAT L AS A T Y A 45 T U Wi
FIHT 6, BB 1 B8 08 75 oK & LA M A - B
(James & Drenovsky, 2007 ; Gonzdlez et al., 2010;
AR, 2017) , BB ELAE (2016) X 74 XLRR 44
AR AAZAE ) CHILRE 5L 2 22 e HALAE Rhot B
RO BT RRRE T 5T R B, 58 25 22 R L
NP (5 5 A MR A T 5 35 0T, AR AR ) %t
NP B8R A AR B & A Re ), o HAE AR b 1y 38
G ) A H B e L) G B, ORI HEBR A
R AR i R BT S, 5A £
PEAFR SR ARG DR GAR L, AR PP 2R 2 B T
R P ZEP RS R, MYHLUEN: P C: P AJ
FAE HAR 3 A2 K (Makino et al., 2003 ; Gonzilez et
al., 2010) ,AH#Y) C = N 5 R H B R BORBER,
AR K B 18, T 75 28 19 3% 43 570 ( Rahmat et
al., 2009) , SEZEFEZMMZEM C: P N: P ¥
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AR R R S AR

LE ERTA Gl I X R E h AR L
IR 2R A S A TR AR AT R ST
3 = St N SuR - AP e 1B i
45 I3 BE -5 AR DA T DR A, BT 4 1 58
FREST, SR LR SRR PR A HL SRR
MRS 5% 0 19 80 R s, BB AT AR A B
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