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Table 1 The leaf injury degree of three invasive plants treat-
ed with simulated acid rain at various pH values

Simulated Chromolaena Mikania Wedelia
acid rain odoratum micrantha trilobata
(pH)

pH5.6 N N N
pH4.5 Il I N
pH2.5 v 11} I

P ZHAHM T N: R BA T WA I o 25
W, ZHMTA<5%; 11: M 32 R S, o 2 S
H BB HRRL H5%—10%; 1 2 E W8, Pl b Ay
PIgE L, Horh 2 FACH I R 2 F AL 10% 240, IV:
FRERE, 80% U L A AR ML, A2 FRE M A
ZHIHRZ410%—20%.

Leaf damage is graded as follows: N: Without damage; I: Mild
damage, leaves are damaged slightly and leaf damage area
is lower than 5%; Il: Moderate damage, leaves are damaged
obviously and leaf damage area is between 5% and 10%; lIl:
Severe damage, above half of leaves are damaged and leaf
damage area is about 10%; IV: Very severe damage, 80% of
leaves are damaged and leaf damage area is between 10%
and 20%.
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Figure 1 The light response curves of Wedelia trilobata
(A). Chromolaena odoratum (B) and Mikania micrantha (C)
under different treatments of acid rain (means + SE, n=4)

P,: Net photosynthetic rate; PPFD: Photosynthetic photon
quanta flux density
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Table 2 Comparison of main photosynthetic parameters of three invasive plants under different treatments of acid rain (meansz+

SE, n=4)
Photosynthetic Species Contrast Moderate acid rain Severe acid rain
parameters (pH5.6) (pH4.5) (pH2.5)
Prax Chromolaena odoratum 11.2320.21b 7.59+0.42 b 6.70+0.52 b
(HmoICOzm™s™)  pikania micrantha 7.01:0.82 ¢ 4.96:0.51 ¢ 4.13:0.17 ¢
Wedelia trilobata 15.34+0.46 a 14.32+0.24 a 17.57+0.73 a

LSP
(umol-m™2-s7)

LCP
(umol-m=-s7")

AQY
(CO2-photon™)

Rd
(umol'm=-s7")

Chromolaena odoratum
Mikania micrantha
Wedelia trilobata
Chromolaena odoratum
Mikania micrantha
Wedelia trilobata
Chromolaena odoratum
Mikania micrantha
Wedelia trilobata
Chromolaena odoratum
Mikania micrantha
Wedelia trilobata

784.00+37.81b
468.31+61.35¢
1052.63+69.01 a
8.48+1.01 a
6.53+0.60 a
4.63+1.68 a
0.067+0.002 a
0.070+0.002 a
0.068+0.004 a
0.59+0.09 a
0.47+0.04 a
0.33+0.14 a

749.59+40.40 b
435.50+9.16 ¢
985.80+47.94 a
14.69+3.02 a
7.34+1.35b
2.19+1.53 b
0.048+0.005 b
0.053+0.004 b
0.067+0.002 a
0.71+0.12 a
0.41+0.09 ab
0.16x0.11b

550.87+13.64 b
471.20+25.58 b
1051.82+67.55 a
16.75+2.09 a
9.11+x1.48b
4.961.77 b
0.058+0.005 b
0.041+0.003 ¢
0.078+0.005 a
1.02+0.07 a
0.40+0.09 b
0.39+0.14 b

1 A — AR B B AR 7] - BER R TEP=0.057K - EZLSDRIIR ZE R AN W o Prax: I AOGE A, LSP: JGIAI L LCP: Juth
R AQY: KA TRE; Rd: IR A

For the same parameter, values with the same letter within the same column are not significantly different according to LSD post
hoc analysis at P=0.05 level. Pnax: The maximum net photosynthetic rate; LSP: Light saturation point; LCP: Light compensation

point; AQY: Apparent quantum yield; Rd: Dark respiration rate

FR3 TR REX SRR AR R S R N (T B £hRUE LR, n=5)

Table 3 Effects of simulated acid rain on chlorophyll content of three invasive plants leaves (means+SE, n=5)

Species Simulated acid Chlorophyll a Chlorophyll b Chlorophyll a+b Chlorophyll a/b
rain (pH) (Mg-cm™) (ug-cm™) (Mg-cm™)
Chromolaena odoratum pH5.6 26.55+4.92 a 9.92+1.74 a 37.87+6.88 a 2.65+0.04 b
pH4.5 19.32+3.20 ab 6.01£1.10 b 25.97+4.39 ab 3.21+0.07 a
pH2.5 11.2840.90 b 3.50+0.26 b 15.32+¢1.20 b 3.22+0.05 a
Mikania micrantha pH5.6 12.78+0.88 a 3.84+0.27 a 17.23x1.19 a 3.33+0.03 a
pH4.5 9.08+1.93 ab 2.83+0.64 ab 12.434+2.69 ab 3.24+0.08 a
pH2.5 5.61+1.19b 1.68+0.39 b 7.49+1.66 b 3.44+0.19 a
Wedelia trilobata pH5.6 30.59+3.57 a 10.14+1.24 a 42.26+5.03 a 3.03+0.04 a
pH4.5 31.38+1.33 a 10.02+0.51 a 42.85+1.96 a 3.14+0.04 a
pH2.5 34.35+2.93 a 11.154£0.95 a 46.87+4.06 a 3.08+0.02 a

T E—ZHUA W F R R R 7 P=0.05/K 7 L4 LSDR S %7 A W .
For the same parameter, values with the same letter within the same species are not significantly different according to LSD post

hoc analysis at P=0.05 level.
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B i AT TR

KI2D 87 T R WY B 0 0 30 A 4= A PO DR 1
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COMLELRIRL T A B (T PODYE 1 433 b F+ T 333.5%
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Figure 2 Effects of simulated acid on membrane perme-
ability (A), the content of MDA (B) and activities of SOD (C)
and POD (D) of three invasive plants leaves (meanstSE, n=5)
Bars with the different letters are significantly different ac-
cording to LSD post hoc analysis at P=0.05 level. MDA:
Malondialdehyde; SOD: Superoxide dismutase; POD: Per-
oxidase
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Effect of Simulated Acid Rain on Gas Exchanges of
Three Compositae Invasive Plants

Liying Song1, Zhanhong Ke? Lanlan Sun?, Changlian Pengz*

"School of Life Science, Guangzhou University, Guangzhou 510006, China
2 School of Life Science, South China Normal University, Guangzhou 510631, China

Abstract We examined the effect of simulated acid rain (pH 2.5, 4.5, 5.6) on gas exchanges of 3 compositae invasive
plants (Wedelia trilobata, Mikania micrantha and Chromolaena odoratum). Leaves of the 3 invasive plants showed injury
under severe acid rain stress (pH 2.5). The order of the injury degree was C. odoratum > M. micrantha > W. trilobata. The
3 invasive plants showed different photosynthetic responses to simulated acid rain stress. The chlorophyll (Chl) content of
C. odoratum and M. micrantha was reduced with decreasing pH, and thus the net photosynthetic rate (P,) was inhibited,
with no difference for W. trilobata. Instead, its P, increased, although not significantly. Under acid rain treatment, mem-
brane permeability, malondialdehyde content and superoxide dismutase (SOD) and peroxidase activity increased for all
plants to varying degrees, which showed some resistance to acid rain. W. trilobata showed the greatest increase in SOD
activity under pH 2.5, which suggests its fast response to acid rain stress. W. trilobata had stronger adaptability and tol-
erance to acid rain than the other 2 invasive plants and could be further investigated in light of increasing acid rain
pollution.

Key words adaptability, invasive plant, gas exchanges, simulated acid rain, tolerance
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