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Effects of Different N, P Addition Levels on Leaf Stoichiometry Characteristics of Flaveria Bidentis

CHEN Xin—wei'%, YANG Dian-lin%, LIU Hong-mei%, WANG Hui?, HUANGFU Chao-he'*, TU Chen-yang”

(1.College of Plant Protection, Shenyang Agriculture University, Shenyang 110866, China; 2.Agro—Environmental Protection Institute, Min—
istry of Agriculture, Tianjin 300191, China )

Abstract: Flaveria bidentis is a worst weed newly invaded in China, studying on its stoichiometry can help us understand its strategy to in—
vade and adapt in different environments. In a green house, we studied the effect of soil N, P addition on F. bidentis plant growth, N, P stoi—
chiometry characteristics and leaf chlorophyll content. The results showed that the effect of different N or P level on leaf N:P was significantly
different with equivalent N:P ratio used. Leaf N:P was reduced significantly with N, P addition increasing, but above ground biomass was de—
creased also, this effect was mainly attributed to the amount of N used. When leaf N:P was larger than 21.24, plant growth rate became lower,
which was in line with the growth rate hypothesis. Soil N and leaf N content had a positive correlation with leaf chlorophyll content of F.
bidentis. Both F. bidentis leaf N (P) content and aboveground biomass were increasing firstly and falling later with soil N (P) content in—
creasing. N and P were regarded as growth restrictive elements, when leaf N:P was below 20.86 and above 21.24, respectively.

Keywords: Flaveria bidentis; invasive plant; stoichiometry characteristics; growth rate hypothesis
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AT TC R AR A W R AL S A IR AN A St AR P Y
TR R R AR AR — R 25072, Wl i B
THREPER LR SRR SR AR A o R e A i
ROGERES W — A EH I REIIR , H 32 252 3] LA
MR FR3ICR BSEI o ST T LIRS
Pt A RS A B H R e R S
Xf i P IC 2R e I AR A N B o IS B 1044
XF NP S A B A 285 0 2 A Bl T B B R TS A
125 TSRO O F- S BRI IR 7, S ERTE n] AR
IR TR B 5 B 4G SR AR 2%

AREA LS AR A 2 10146 ( Flaveria biden—
tis ) WFSERT G il 3k 1] H SR SIS [F] NP KPRy
AT, FSE LRI N P AL AE AR S
FEIFEER (2R S 5O RISC R I IE: (1)
ST U BT N P A RS
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M E R REPEAR () I R2 I ; (3) AN [A] - 4857
OIAAET BT T AR R R AR 3 I

1 #RE7FE

1.1 SARXER

RIS A FAOM R T I 2 4 (39°05'804”N,
117°08'805"E , M 4K 4 m) , 1% X I AF - 25 [ 7K it oy
550~680 mm , A F-H R 12.3 °C. iRIARNEE T4 Fb 1
RAEF A R BB #f (38°15'30"N, 115°57'50"E,
VR 5 m) B T R A X 4 S se i NP 7E
TP AP EORESE N P 7 2SR A 5],
FEARSLORIR A Y510 ) 2 300 3 5 v (& b
R 3:1), BT E A 8 kg, SRR A 38 emx
35 em(Frmx 48 ). G AT HIEIERE AL ME R« +
HEpH {4 7.88, & N Fimh 1.04 g-keg, & P & EN
0.62 g-kg',
1.2 X Iwigit

F 2012 4 6 J1 FAIIEFIE T4 R T, M S
em B BERCK S — SR 208 W 1 PR Bl TR
NP I NSEES, LR Ak -3 0 X B (INTP) , ] 45 H
Jiti A NH.NO; 1 KH,PO, AERE, i AT 4331k 4 438 4
N FI4: P 5 2 5 (2N2P), LLHZEHE , 2N3P 2N4P
3N2P 3N3P 3N4P 4N2P 4N3P 4N4P, 4t 10 b B,
W 1, BAERE 10 eEs, 3 100 Z. B H I
BAE T2 N P A [ it FH K % 3 T3 4k 2 - s
TR S L SN RE AR (R DR R S0, 25 3 Al A= 7 55
Bro, AR B N P AL, M4 L3R4 N &P
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TR S 7K T Ve R P8, HERE KB ZE R, DABK 1k
SR . NP I 45 d 5 R A BURE
B4 H1 0 B TF 3 I F 24 20 Fr il AR TR SR RE A 1] S
I EARLTR, [AIET R AEAR I 0~10 em 3R)2 3 AR
PPy [ S 28 b P

x 1 BHEKK TR N P AKER NP

Table 1 N, P levels and N:P ratio of soil in different treatments

IR AN e NP

Soil nutrient levels ~ Soil total N/g-kg™  Soil total P/g-kg™  Soil N:P
IN1P 1.04 0.62 1.67
2N2P 2.07 1.24 1.67
2N3P 2.07 1.86 1.11
2N4P 2.07 2.48 0.83
3N2P 3.11 1.24 2.5
3N3pP 3.11 1.86 1.67
3N4p 3.11 2.48 1.25
4N2P 4.14 1.24 3.34
4N3P 4.14 1.86 222
4N4p 4.14 248 1.67

1.3 MEFHE

MR NP FRAICRNE . P 105 CRE
30 min, #RJ5 65 CHLT EfHE, M H ket 100 H
i IR AR IRAFAEAAS P A 0T . HHERRI 22 A AR
A G 100 HALGH . A4 384 1L C e R
IR MM, & N FIPLR E Rk, &0 A6
P LA I e

M2 28 S il - B A P B MLk B T4 3
PR, BRI IE A H AR R B 3 A B
- o SRAE A I B SE G 2, 258 TR g4,
BT, FATALERIE 1 em? 2247 H GRETT Ho B0k
KA K, VIR 5 mm 55249 1 mm (94042, RS
FH 80% PN IR $1& 22 40 22 58 478 S P 1k G B
Al), F 663 nm Fl 645 nm Ab 2 FE(OD), 44 FE L)
AR R F AR AR &  (CA |, mg - dm™);

Chl a=12.7 ODgg—2.69 ODygs;

Chl b=22.9 0Dg;s~4.86 ODs;

PRI ()2 2R BT CV=Chl a+Chl b(CV,
pgeml™);

PAA AR R 42 1 (mg - dm?) : CA= CVx
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2015 4 B

1/1 000x5x100/S=0.5 CV/S, Hrr S S F T2 2
(R R TR (em?)

AR A= - TGS A K S 30 2 - ML R B 2 AR
RIS PR AL BRRY 3 BRGEEE R IR B AR | SRR
CZE) R HF , BAHYIAS E 105 CA T 30 min, R85
65 CHET Z I, (L7 Ok B 0.01 g) B
B A R . AR R (relative growth rate,
RGR):(]HWz—lnwl)/At, ;H\:DF' Wl %‘:3/1% 1 YJ’({B"J/‘TEB"J
AR (g); W) FORES 2 INE M S AEY & (g); A
FER 2 Yz st a] ) p (d)

1.4 BIESH

i F Excel 2003 F1 SPSS 16.0 G it-43H7 #A4 5
TE BRI T 0T o 25 503 8 LAV S5 K bn it i 22 2%
7N, R FH A 2 7 223 H1 (One—Way ANOVA ) X # T7
B0 F RARR 3 N P AT N:P AT B R .
HEN P A1 NP 50/ N P N:P FInf | 4 2R (6 &R
K Person FEAEZMEARDC /AT, [RIBS 3k ) 4 &K
B HA ARG LRI NP R, g2
BT 2R B R AR AT

HRE5SH

2.1 XN PAKEMNEMFITH NP fitth E4EY=
Eap=Al

3 N PSS, 2P 3P il 4P b FRE TR 2451 A
N:P SR 8 AKX IR CINTP ), B0 8 23 51 AL
37.46% 36.30% 1 28.31% (&l 1a);2N AbFERET, nfH
N:P 7€ 2P 1 3P [M]JC iR & 25 55, 1 4P B35 5 T &5
3N ZhFEE, i F NP 7E 2P Fl 4P [ G EE S
3P i AR T W4 ;4N AL FRISE, - H- NeP /£ 3P B
T 2P, 2P Fil 4P LbFR[E]JC I #2550 2N 3N Fl 4N 4bF
T, NP SERSEAT B (INTP) 43l FAIG 43.47%

2

40 r a a
ER)
30 F b be
& s | c ¢ ; % c be
Z e
i 20 F ©
= 151 % g
10 + 2
5rF /.
Z
INIP 2P 3p 4p
V2N

3N

32.93%F1 25.67% ,2P B, 3N Fll 4N Jolp 225 5 (A
MR 2N 3P ZhFEAT, AN B2 T 3N, 3N
T 2N;4P B,2N 3N fl 4N Yo g 25 bk . fE 1%
N:P=1.67 2 ,2N2P 3N3P 4N4P kb #irhnt A N:p
P80 AR T X BCINTP) , 43 515 %) BRBE AR 50.30%
40.38%F1 27.55% , Horb 4AN4P ghFRrpn; B N:P 38 5
T 3N3P AbBE, 17 3N3P ZbFE T 2N2P, X R
145 NP AH[E S5 T, AR 3 NP KSE X B N:P
IS A7 AE S 2 25 5 (P<0.05) .

2P 3P Fl 4P AbFRACATS, BTG EAE Y
B EE T OINIP), Hrb 2P #1 4P 463 R, A
] N 7K X A= 9y 8 i s e oA S 3% 5 3P AbBE R, 2N A
3N Z[RJCE #2255 (AW #3584 F 4N(E1b),
22 TENPEESEEMEMHH NP EENXE

T8NPSR S B R NP S EEA
WA, MR NP SRR 1N P SR
PRGN S AR I, AR A iR 31— & i (BP9 A0
J& , BRI R RS (E 2a FIE 2b), Hi 448 N oG
RPN 3.42 g-kg™, HIRIMIM A N Fk 33.14
g kg™ LEEPOCERMPI ALK 1.80 g-kg™, AH I Ay it
AP &EN 158 g-kg's Jyilad LA B, B 2af51
WL FF 11 (a=—1.565 8)/NF- & 2b“ B2k ” I 11
(a=-0.5957).
23 TENPEESEMBEK FEYENXR

T8N POEB SR YR A B
A, Hu AR 3 N P R
B e R RS, Hrh LI NSRBI
3.76 g-ke', TI3E P OLREAIPI SN 1.97 g-ke (K] 3a Al
& 3b).
24 BEMHMF NP 5%kt FEYMENXR

BTG A MR AR ) R Bl i NP 258 E TS

120 1 b
100 | a
&0 ab
i 80T , b b bT b
ﬁ 60 > 1 b
o400 h %
= ¢ Z
20 + g
/ 1 1
INIP 2p 3p 4p
N4N

P PR TR ING T RE R AN L S G B A 18 22 57 .2 (P<0.05)
Different letters above columns indicate significant differences among different levels of N, P application in the soil (P<0.05)

B 1 TEEARR NP EXNETFEMN R NP fih EEYEHRW(EHEAREE)

Figure 1 Effect of different N, P contents in the soil on leaf N:P and aboveground biomass of F. bidentis (meanSD )
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2 TENPEESEMHFHA NP EEHNZHAXR

Figure 2 Binomial relation between soil N, P contents and leaf N, P contents of F. bidentis
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Figure 3 Binomial relation between soil N, P contents and aboveground biomass of F. bidentis
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R s R S P HAA B A E A e, o 38 N
90

80 | A
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30 y=-0.327 3x%4+15.437x-121.06
20 R*=0.568 7 A
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i E )
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T IHAG 7 NP
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Figure 4 Binomial relation between leaf N:P and

aboveground biomass of F. bidentis
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BLEPR , FEAR KARRE XA 25 RG240 D) RE S ha
SEMEERA B AR ST R ER 2, 445 NP J %t
YA NP A% BB, X R— 4ok
Ui, FEAH R AR MR T ) NP AT s A )
FE SRR . AFAESE AFAYI R NP
WIFFAERE R 22 S22, ARWFsEH, 13 NP 3200 &
XTI A N P JCR AR & A B AR, 1
1 N:P=1.67 25 {FI5} ,2N2P 3N3P 4N4P b B et iif -
N:P 52 LT XTHRCINTP) , 45 0 BEFEAIR 50.30%
40.38%F1 27.55% , ;X F B 3 N:P AH[E 450 T, Bl
T8 N P RS RMFEE R, EHEH NP &



MR, 55 AN IR) N PSSP X 8 T i Ak 23t R A 5 20155 4 A
F2 EMEMFHEZREXWEFHBRSH
Table 2 The path analysis between each influencing factor and leaf chlorophyll content of F. bidentis
A ERSIEZEY ¢ [E]4718 42 22 50 Indirect path coefficient 5 Y B 2R
Independent variable Direct path coefficient XI—Y X2V X3—Y 23 Total Simple correlation coefficient with ¥
X1 0.608 — -0.054 0.230 0.175 0.784™
X2 -0.063 0.519 — 0.212 0.732 0.669"
X3 0.310 0.452 -0.043 — 0.408 0.718"

TE:X1.X2 X3.Y R N &k e N3k vy P st A i g 3R ik
Note: X1, X2, X3 and Y indicate soil N content, leaf N content, leaf P content and leaf chlorophyll content, respectively.

TR, X BAE N PR FE R SRR LA
Yt i N:P AT RS ORAFAE — DU IR N>, 1
HEN P IS InAL S, b R NP IR CINTP) i 25
B, o N ARERF I R NP RS2 S P AR,
IEAHEE T 3 P oL N JCE X F NP [R50 45
K RPN JCR R . 25 E 5T Fh il i, (L
Mt R FR 5480 E N ISP R NP 5 Y
N T P ASIATER.

A& R NP HIWrAE ) 52 77 53 o0 R BRGIPE TS O
CAHMBEZHE, (HR TR RIS AR 2SN 25,
Iy NP I (Bt 25 & A A N 8 A8 AP TR L A il
FHM R NP HIWTAE ) A 4 BRI T 2R e 8 B2
ARSI IE , JCH— 25 Rh il an sk AR
ABFgE T, BT R A NP i e s (2 R
33.14 g-kg Fll 1.58 g-kg™'o BETAGE KA sl N
OrRTE 32.96~33.14 g-kg™, MH P & HEETE 1.56~1.58
g kg™, FRIILI B N:P 7E 20.86~21.24 Z [l , Bt F
N:PfIE T 20.86 FELH N JGEBRIE, =T 21.24 K
P IOCEIRS, AFMWHEZE NP ITRERIAZE
file XUREB M REAMIT T, N JLR XTI R N:P 152
M 5 ) it AL ek S A O g 9 e e B T3
MR NP A 11.33 (0K 1) RBH N Z BRI, 7 27.02
(AR H RIS P ZR BRI, 455 A AL T

A KRB AR MATKCE A A R
P R NP R A0, Bl R R A 4 i P 38
K, S4E N & P HEiR KRR
R (0 PSR PR N S N, Rk, it
Ji NP sl /7 m] UK A 9 1 A A 320, ABIFSY
o, 3 NP SIS B TRAE T NP RO RS A
SEREAR, T b b AR A A BRI B 0, 20 R
N:P KT 21.24 BF, &0 NP PR (1) 2R A AR Ak
AP, BRI A AR PR AR R HR I IONNA 5 A A 5
8 17 24 - NP /T 21.24 B, BRI F NP 3 )i
) Iz e AR AR A i, By AR A R i it

AFFE A KRR

T IEFR I B RAR SR AE P A B B A A A
HIRGUR S | T 458 SOZFEY) % B D REAS LU S5
LA, DGl B e B3R B NP A2t R
SR MR ERNCHR, RBHEA T LIE NP
FEATARBENT I Fr SGE HyBesZm i N AEALEI™ . N &
ZERMABOTER, SHYOCEERBE A ERYIL
Fo TN SEAMM T N P A S TAG M F 4
En i) A BN A N TN = K2y A ST E S5 A=
FRE RO R R A 1 N B, RO B KA
FH RN S, FIESE R R IEE N R
TN, 52875 2% (A geratina adenophora) 1 €KL ( Chro—-
molaena odorata) 2 F AP 4 R 5 X 29 B
FhtaFh, J7 BRSSO AT I A5 AR, 5L
(Leymus chinensis ) . FAAA RN P55 (A chnatherum sibir—
icum ), KEF 5 (Stipa grandis ) . VK EE (A gropyron crista—
tum) BE R 5 ( Cleistogenes squarr osa) FlHE Fe & &L
(Carex korshinskyi) 6 TR P40 i 2 I B 4 28
Fa S SRR R BENRIEEMHECR  BEE
REWIN, it 7 (9% B IR S 3 m, AT
FHaYFOC G EER R, U & ECEA R T Y
IG5 RE T HHE R A B R B[Rl AL , o A1 RE

4 g

B -3 N P U AgsE i, R NP L
TR M b AR O A I SR, HLR N2 A
XFE R NP SR R BI04 N:P<20.86 > N B2
i, iR N:P>21.24 3 P Bl
ZEA DL b NP YRl R se i T i i
HRIE, WL N G AT REAEH 004 1 B ) AR A
P EREEEA . ST, FATAT LUE i E BRI
Sl -4 NP, REIE RS 3 R AR AKOF, L
B 75 AR T 88 104 A5 4 ) 1 B | S HoA 2%
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