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Evolutionary tradeoffs for nitrogen allocation to
photosynthesis versus cell walls in an invasive plant
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Table 1. Differences among populations of Ageratina adenophora originating from invasive
(China and India) and native (Mexico) ranges

Population origin

Variable Mexico China India F

Ne/Ny, g-g—! 0.57 = 0.029b 0.63 = 0.016a 0.65 = 0.021a 3.58*

Prmax, prmolm—25—1 12.72 = 0.769c 14.91 = 0.51b 16.63 = 0.74a 8.74%**

PNUE, umol-g— s~ 10.39 = 0.71b 12.05 = 0.47a 13.01 = 0.55a 5.04%*

NL gm 2 T.25 = 0.04 1.26 = 0.04 T.31 = 0.05 0.58

Pow, g'm—2 0.69 = 0.045a 0.23 * 0.035b 0.54 = 0.083b 16.75%** = = \
PowlPL, 99! 0.124 = 0.010a 0.065 = 0.008b 0.089 = 0.008b 10.80** Afﬁi@ﬂﬁ% =i E(Jfﬁ
Nan/Ny, g-g 1 0.093 = 0.006a 0.035 = 0.007c 0.064 = 0.008b 18.56%** A\/j—?k %lj }gﬁ % [H_H—/)—?k
LMA, g'-m—2 61.54 = 2.11a 50.85 = 1.11b 53.32 = 1.34b 13.27%** £ : £
Plant height, cm 69.48 + 1.03b 79.18 = 1.17a 81.10 = 1.29a 30.851%** %IJ}EH $ 5

Stem diameter, mm 5.75 = 0.12b 6.45 = 0.12a 6.09 = .016ab 6.26**

Leaf density, kg'm—3 36.55 + 0.78a 25.68 = 0.85c 31.08 = 1.00b 40.98%**

Leaf length, cm 6.18 = 0.16¢ 8.00 = 0.10a 6.85 = 0.14b 40.302%**

Leaf width, cm 3.95 = 0.10c¢ 5.07 = 0.10a 4.28 = 0.09b 36.002%**

Leaf area, cm? 12.92 = 0.55¢ 20.29 = 0.60a 15.08 = 0.53b 45.302%**

Country meanvalue = SE isgiven[five populations per country and five (10 for height and diameter) individuals
per population]. Different letters in the same row indicate significant differences among countries (one-way
ANQOVA, Duncan test). =, P = 0.05; =+, P=0.01; #++, P = 0.001. N/N,, the proportion of leaf nitrogen allocated

to the nhotosvnthetic machinerv: P..... linht-saturated nhotosvnthetic rate: PNUE. nhotosvnthetic nitroaen use
L
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Table 1 The parameters for the simulated curve of Pn and PAR

Fh3& Species a B
B {EAE Spartina alterniflora 0.108+0. 079 20.21+1. 29
P E Phragmites australis 0.078+0.028"* 18.364+1.32""

* * Fim p<<0.01. means p=<0.01.
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Fig. 1 Changes in the net photosynthetic rate (Pn) of Spartina alterniflora and Phragmites australis



1.2 N 25 i) A B AL B4 N EA 15 A
+ A N

HAe KRBEX G, JUHZEH

%Z%%Tiiﬁfﬁ 1 ) \ﬁﬁmﬂﬁ :

FIHGE S, CAHAEERIRE 3

ET : f*ﬁ%ﬁ’]ﬂﬁﬂlgﬁ :

Tfﬁ%, 735/ _.'Lél:(‘ﬁ\ as FZ: E
ﬁm&ELVﬁm~4ﬂgﬁj i

E] EH:II 09:59 10:29 11:05 11:36  12:09 1239 13:14 13:45 1416 14:49
\ .

it 6] Time

M2 MERBEXSAREHRAXSERSER
Fig.2 Changes in the PAR and the air temperature during measurement



1.2 N2 A B A ST IR
+ H e B

*2 HEXBENAFEAREFHXEHER

Table 2 Photosynthetic indexes of Spartina alterniflora and Phragmites australis in different seasons

nf ]

Time

5 H May

9 H Sept.

11 H Dec.

A H BIEKE HE HIEKE mE
Photosynthetic Spartina alterniflora FPhragmites australis Spartina alterniflora Phragmites australis

in dexes ¥ Average value ] A 1A Maxine value
Pn 13.1940.40" " 7.63+0. 22 18. 28+ 0. 35 8.424-0.42
s 0.1340.01"" 0, 094 0. 00 0. 28+0. 01 0.1440. 00
Tr 2.79+£0.26"* 1. 68+0.02 6.194£0.19 3.13£0,07
PAR 762.05+60. 23 1605+50. 61 150462, 17
Pn 16. 434+0.41* " 14. 29+ 0L 65 30.840. 30 21. 6540. 45
s 0.02+£0.00"" 0, 01+0. 00 0. 0240. 00 0. 0440, 00
Tr 1.93L£0.03* " 0.57+0.48 2.85£0.14 4. 6440, 42
PAR 10954 24. 43 1819-+37.19 1774-+75. 50
Pn f. 701 0. 86" - 7.95+0. 20 11. 400. 41 12. 56110, 36
G's 0. 030,00~ 0.024+0.00 0. 01 0. 00 0. 0340. 00
Tr 1.321£0.12% " 1.4310.02 1. 0840, 04 1. 3840. 07
PAR 6744 45. 50 12411 24. 59 604 1 38. 40
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» Common garden experiments in XBTG
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Increased PNUE and Pmax, and therefore to invasiveness
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Table 2 Effects of C0), enrichment on photosynthetic traits in invasive Chromoloena odorata and native Eupatorium heterophyllum

i O, f o 2 SHGE L% g ke
Species 0, P T g, WUE
EHLE C. odorata 350 1.8520.27h 3.09+0.23 0.26+0.02a 2.58+0.16b
700 [10.17£0.73a 246+0.34 0.15£0.02b 4.31£0.37a
B0H% 2 E. heternphyllum 350 7.0320.61h 2.89+0.30 0.18+0.02h 2.45£0.08h
700 12.25£0.82a 3.19£0.28 0.1540.02h 3.89:0.22a

EPEIED S MMENTHH TRERE, AR FREm ek m 257 8%, C0,#/E[CO,], CO, concentration in pmol/mol; 3
S P net photosynthetic rate in pmol m s~ ; HMERE T | transpiration rate in mmol m s~ ; S4L 7 g, stomatal conductance in mol m ™

sy KA IS WUE, photosynthetic water-use efficiency in pmol/ mmol
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