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Comparison of photosynthetic characteristics between Asteraceae
invasive Flaveria bidentis and co-occuring native species
in Hebei Province
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Abstract; [ Aim] To elucidate photosynthesis-related traits in invasiveness of the invasive plant Flaveria bidentis, we compared the
difference in these traits between this invader and a co-occurring dominant native plant Xanthium sibiricum from three different areas
in Hebei Province. [ Method] Key photosynthesis-related traits, including net photosynthetic rate, transpiration rate and stomatal
conductance , were determined in the leaves of F. bidentis and X. sibiricum under different light intensity under field conditions. [ Re-
sult] The light saturation point ( LSP) of the two species from three areas were all higher than 1200 wmol - m™ - s™' | and the LSP
of F. bidentis was significantly higher than that of native species in Handan and Hengshui by 221.8% and 122.9%, respectively. Mo-
reover, F. bidentis also had a significant lower light compensation point than X. sibiricum in all three areas. As a result, the maxi-

mum net photosynthetic (P, ) of F. bidentis in three areas was significantly higher than that of X. sibiricum by 42.8%, 221.8%,

nmax

and 122.9%, respectively. There was no difference in chlorophyll content between invasive and native plants in three areas, and F.
bidentis operated lower apparent quantum yield than native species did. The invasive plants generally had higher specific leaf area

(SLA), photosynthetic nitrogen use efficiency (PNUE) , leaf nitrogen content (N, ), leaf phosphorus content(P,, ), photosyn-

thetic energy utilization efficiency (PEUE) than the co-occurring native, and significant differences in these traits were detected in
Hengshui and Cangzhou. Correlation analysis indicated that the plants P, was positively correlated with blade construction cost

(CC,..), N P

nmax

PEUE and PNUE; leaf SLA was positively correlated with PEUE and PNUE. [ Conclusion] Under the same

mass mass mass ¥
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environmental conditions, F. bidentis has higher photosynthetic rate, PEUE and PNUE than native X. sibiricum, potentially contrib-

uting to its invasion success in these areas.

Key words: Asteraceae invasive plants; leaf traits; maximum net photosynthetic rate; gas exchange characteristics; correlation a-

nalysis
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PEA R0 AL S AR RS A AR, B AR A2
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Fig.1 Comparison of P, -PAR curve of F. bidentis and X. sibiricum in Handan
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Fig.2 Comparison of P -PAR curve of F. bidentis and X. sibiricum in Hengshui
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Fig.3 Comparison of P -PAR curve of F. bidentis and X. sibiricum in Cangzhou
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Table 1 Photosynthetic parameters of F. bidentis and X. sibiricum in three areas in Hebei Province
Mg fif JEHAILE LSP / JeAME A LCP/ FMATROR WRECEER P,/
Location Species (pmol - m™2 +s71) (wmol » m™2 «s7") AQY (pmol - m™2 +s71)
1B¥E Handan W34 F. bidentis 1422.83+3.39¢ 31.52+1.11e 0.06+0.04x1071d 26.91+0.93¢
BH X. sibiricum 1381.67+23.02d 48.24x1.73¢ 0.08+0.05x107'h 18.85+1.02d
7K Hengshui TE 024 F. bidentis 1405.63+3.53¢ 28.25+1.65f 0.07+0.03x107"¢ 35.79+0.46h
BH X. sibiricum 1381.67+23.02d 56.36+2.13b 0.09+0.03x107'a 11.12+1.16e
74 Cangzhou 4G F. bidentis 1783.75+5.16a 39.28+0.64d 0.05+0.04x107"e 40.03+0.86a
GH X. sibiricum 1538.27+13.49b 62.32+1.51a 0.06+0.02d 17.96+0.75d

[ CE B RER ) JFAR/NG FREE FRIRTE 5%KF L2 B3,

The data ( means+SD) in the same column with the different letters indicate significant differences at 5% level.

22 EMPFE5BEMFAHFEERMEER

XT3 AN Hb X ) BT A S H A i R R
FRIEFTINRE (2 2) ,3 A HBIX [ AR AT )88 00 3 A
CHMWGE G EZE S AL RUTHEZ 46, HAh 2
AHBIX B TR 4G SLA PNUE Y8 5 25 THH (P
<0.05),H 3 M HLIX B Ti45 1 N, P,... .PEUE ¥
BESTEH(P<0.05),
23 EMBHESTERRELEEXRSH RS
FREGHE XS T

XF 3 ANHIIX 2 TR B SR S 4 S H ORI i
FRPEFEORIEAT AH OGR4 A (36 3) , 45 R R My

mass

P..GMhA CC, RRFEMHX(P<0.05),5
N, .P__.PEUE PNUE 2 & & IEH % (P<
0.01);N,.. 5 SLA .CC,. P, W EEFHL(P
<0.01) ;SLA 5 PEUE & & # IEAIX(P<0.05),5

PNUE 2% 8 3 [EAHIE (P<0.01)
3 iTig

AT 3 A M XA B T4 RN A8 H 6 A R0
RS R, % B3 A b XK B T A 6 A
R AILTE B HERAK S FIHR KT EE,
SALAEAE CO, HFHAYEIE , W s 0, FIKZEIR
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HEZH Co,, RAEmrDea AR, HEEEA
BOCHRSS RGN, 30 T4 B 16 5 3R 28 R
FIK PRI AR B T 25 A SO R S Bk —E

RBWHR T V5%, RUREL 1T, ASBESE s b 3
MBI TR LSP ¥R T, B P, M2
r T I, BT T R O IR B A
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Table 2 Comparison of leaf traits of F. bidentis and X. sibiricum in three areas in Hebei Province
LIRS STy e TR AN & M P R B A
b it ~
; . Chlorophyll content/ SLA/ N s’ P’ CC, e’
Locatin Species -1 2 1 o » r
(mg-g™) (em® » g7) (mg-g™") (mg-g™) (gglucose - g7')
HF#E Handan 024 F. bidentis 0.22+0.07x107'a 218.07+7.15ab 37.92+2.41a 3.38+0.13a 1.44+0.03¢
TH X. sibiricum 0.23+0.05a 229.44+5.64a 26.09+3.09bc 2.74+0.30b 2.54+0.43a
7K Hengshui TE T34 F. bidentis 0.17+0.018a 214.88+5.26h 29.61+3.79b 2.67+0.47b 1.67+0.06bc
TH X. sibiricum 0.19+0.03a 164.47+3.81d 25.98+2.24hc 2.01+0.10¢ 2.06+0.10b
M Cangzhou Wi 524 F. bidentis 0.21+0.14a 192.14+6.43¢ 38.29+1.62a 3.73+£0.12a 1.54+0.09¢
EH X. sibiricum 0.19+0.07a 124.39£10.79¢ 24.01+0.94¢ 1.59+0.17¢ 2.06+0.20b
Lt - TR FIRITPIHE Jeh R A R i N R
- . Ash content/ H./ PEUE/ PNUE/
Locatin Species . IR T
% (k- g™ (pmol - gglucose™ - s7') (pmol - g™ +s7")
HRHE Handan WA F. bidentis 21.22+1.76a 12.61+0.69bc 0.41+£0.01b 15.52+1.15¢
TH X. sibiricum 13.82+0.59d 15.03+1.69ab 0.17£0.034c¢ 16.76+2.62bc
7K Hengshui 4G F. bidentis 17.47+0.08¢ 13.88+0.27bc 0.45+0.02b 26.28+3.58a
BH X. sibiricum 6.91+0.17e 16.77+0.82a 0.089+0.01d 7.05+0.63d
B Cangzhou W02 F. bidentis 19.65+0.50b 11.93+0.81c 0.50+0.05a 20.09+0.36b
TH X. sibiricum 19.34+0.21b 14.24+2.52bc 0.11+0.02d 9.33+0.12d
[FAFVEHE CFE AR UER ) J5 AR /NG FREE FORAE 5% KV 2R 8%,
The data ( means+SD) in the same column with the different letters mean significant differences at 5% level.
xR3 27EY P, SHAFFERERZ EREXE
Table 3 Correlation coefficient among P .. and leaf characteristics of F. bidentis and X. sibiricum
FIKZR KL Correlation coefficient
Iﬂ H = j(‘ NN =X NN
K s e = N
o ook WOTERL SDPRRRA SR PR N ol EEN
CC, e P as
P SLA mass mass N mass PEUE PNUE
Jef N A %R PNUE 0.83"* 0.66" " 0.35 0.52° 0.81"" 0.79" " 1.00
Je BEHE A R PEUE 0.96"* 0.54" 0.69"" 0.82" " 0.34 1.00
AN &N, 0.69"* 0.66"* 0.75""* 0.90"* 1.00
MR P AR P, 0.72"* 0.42 0.59* 1.00
M BUEAS CC,e 0.55" 0.34 1.00
Hem A SLA 0.41 1.00
BREOCEHER P, 1.00

TR BEMR(P<0.05) ;" FRR B EMISE(P<0.01).

*indicates significant correlation (P<0.05), * *indicates highly significant correlation ( P<0.01).

N 1 A AR C R ReR R oA
VERIRETT, @5 N RESEIG ALY & aod 7 o (9 Jie K
BRI T 36 80 R 4K P, TR E XS
AR ST ) FE RS B AE ST, N R R R 1 R
(9 RS, 2R R RSk R AR, G
HAEGE SR IR N ik 3 B i, PG, 5

N BERE N A B P BtSs 3, ASBETE R, BR KR M
XZ ok, Hofth 2 A3 X B THAG 9 PNUE 350 T8
H3 AN BTG N, 835 5 T A Al 20
WA T N WA T H, BA R
o NFHSEER, CC,, S Ay R i fE
I EZEAR, MY EBAR R CC,,. AT RES R

He==
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Ha e 3 (B B4, 2013) . ABFFEH, L 3
ALK TR A Y CC,, PR T & B, (KRB T 3 T
T A RE LA AR EE . T SLA % i i A ) e B
HZ2 0 N B EVE R 5 10 52 M AR AR (14 AR X
KR cC, P, % (Callaway et al.,2004)
5T A W, v T2 BE A% FE AR A0 a1 SLA FEIK Y
CC,... B N HZ A FeBDE AR 25, M2
HAA N FIHECR X &2 T2 RE A8 s AR 1Y
HEJHA

ZEA VA AT AR DX AR H AR AR
BTS00 6 B (PGB Rt R RE = R P4 A, 7E
[l —RBE 51 T, B T2 A & & G A 3%
PEUE D) J¢ PUNE, J B = W OG AR 3R i 1 LR H g
T3, %k v ' R B EL A A A 3 I, PRI R T
FETRTL 1l DX AR o A b ) b B8R 5 AR B I AR
W R, L4 N G RERS 48 &5 A2 A —nt
WLEFE Bidens pilosa L. FAEXT A KR (1 EAGEE,
2012) , FARFTEDE— LI N RIINsSL %, %t
HIA = A N FIHRCR S - 58h iy N 7KE Y
KA,
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