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Effects of Different Light Intensities on Photosynthetic Characteristics of
Invasive Species Bidens frondosa Leaves
LIAO Da', L1 Binling', SONG Wei', ZHOU Bing"?*, SU Qitao"*, YAN Xiaohong"*
(1. College of Life Science, Jinggangshan University, Ji'an, Jiangxi 343009, China;

2. Key Laboratory of Jiangxi Province for Biological Invasion and Biosecurity, Ji'an, Jiangxi 343009, China)
Abstract: [ Objective] The study investigates the effects of different light intensities on the photosynthetic
characteristics of the invasive species Bidens frondosa and the native species Lactuca indica, aiming to provide a
reference for revealing the invasion mechanism of B. frondosa. [Methods] Potted seedlings of the two plant
species were used as the materials. Shading shelters were established using black shade nets with light intensities of
100%, 40%, 24%, and 14% , and differences in leal photosynthetic characteristics under varied treatments were
compared. [Results] 1) Under 100% and 14% light intensities, B. frondosa exhibited significantly higher
maximum net photosynthetic rate (P,,) and light saturation point (LSP) , but lower light compensation point
(LCP) than L. indica. 2> Under 100% and 14% light intensities, the chlorophyll content of B. frondosa was
significantly higher than that of L. indica. 3) Under 100% light intensity, B. frondosa showed significantly higher
carboxylation efficiency (CE) , maximum carboxylation rate of Rubisco (V. ,..), maximum regeneration rate of
RuBP (J,..), and photorespiration rate without CO, (R, than L. indica. V., ... was also significantly higher under
14% light intensity, while R, decreased under medium and low light intensities and was lower than L. indica.
4) B. frondosa exhibited greater plasticity in P,.., Ri, CE, A,., R,, and J,,.,, than L. indica. [ Conclusion] The
invasive plant B. frondosa shows higher photosynthetic capacity and greater photosynthetic physiological plasticity

under different light intensities, indicating a broader adaptability to light intensities.
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Fig. 1 Photosynthesis—photosynthetic response curves of B. frondosa and L. indica under different light intensities
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Table 1 Photosynthetic response characteristic parameters of B. frondosa and L. indica leaves under different light intensities
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Fig.2 Photosynthesis - CO, response (P,—CO, ) curves of B. frondosa and L. indica under different light intensities
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Table 2 CO,response characteristic parameters of B. frondosa and L. indica leaves under different light intensities

Wyl fh ifiﬂc&lzfz/ WEERRIE R/ T CO, Y LTI Rubisco%jciﬁftii RuBPﬁ'x—d:ﬁiiE
(pmol*m *+s* " (pmol'm *s ) Z/(pmol'm *+s " F/(pmol'm “+s D #F/(pmol'm “+s D
I 0.1614-0.011a" 43.86+2.45a" 8.90+0.42a" 97.454-1.91a° 226.33413.45a"
AR A I, 0.09640.006b 26.164-1.50b" 5.33+0.13b 67.714-4.21b 142.824+15.07b"
(B.frondosa) 1,,  0.06840.003¢ 20.28+1.10¢ 3.91+0.18¢ 53.45+3.10¢ 108.39-+7.65¢
I, 0.04470.005d 15.4241.03d 2.73+0.27d 49.834+0.62¢" 79.124-6.39d
L, 0.05740.004b 19.54+2.03a 4.0440.29a 49.28+5.23a 106.394-5.87a
e I, 0.07640.007ab 20.42+1.14a 4.56+0.30a 57.8344.22a 117.29+11.14a
(L. indica) L, 0.06440.002ab 20.124-0.93a 4.094-0.15a 51.87+2.26a 105.36+4.57a
I, 0.08340.010a" 13.060.91b 4.4470.34a" 34.414-1.97b 68.924-4.92b

http. // stbexb.alljournal.com.cn



o505

P AR A6« AN ) O B P2 o AR Ao KR A T I 0l 45 R £ 52 1 353

TR A L 5 2 S W ] A AR A e S 8K
WAL R (FE2) . 7E100% JEoR R, KR A Y
CE @ Tl B8 E M AE 14% Jeoi F |, HAE WA T 1l 55
BLFE24% F40% e T A BN ES . T
100% F140% Jeik F , RIRME 1 A, 8% & T 1L
B I B R 2.2 1.3 4% (B AE 24% F1 14 %
T, ZHALEAREER . £100% b T,
/| U IR VAR VA = S [ = | o
BEER 2.0 1965, WidE 409 F1 24 % Seim R, 2 4~ 4 Fl
() Ve A 225 76 14% 658 T, RKRAH Y
Ve W BH S 087 110 55 1500, R B L H T

23 AEBEMABRMVLEMLEZEHAXEGRERES

AR m

B 5 S TSR 3 ) 55, DR R ) B 7 o AR
I 22 e B CChD 3B 8 T i, FL 4% i 22 (R 35 47
FERTE R W NI Dot WA SR N N/ % Sl A £ VAL T
FR2EHAE N &R T 0 B Car) WA B 1 25 53 5 KORAR
B4 3 a 543 b I 4 802 e (Chl a/b) Bl %
S A VR 55 T 2 T ARG, 1006 SR R, Chl a/b i i, &
HoAh 34 A7 72 P e 25 5, 7F 1496~40% Jhag iy,
HERAW RS K MRS E RS
B2 L (Car/ChD B 6 5 1 9855 177 328 9 A, O H 4%

BEES, S Z A B 22 5 (E 3D,
0307 ) ‘ 6\0.06 " (b)
o L b - g L
= 0.25 . I I ) @0.05 . s .
c T = . +
2 020} i T Foo4l & I+ = T I
R 0.15 = I8 0.03 | 2
s : = :
i 010 Foorf
L 2
= 005 =001
#K
0 0
1100 140 124 IM IIOO IAO 124 114
5 S 0.30 e
(© = T [@
o a Soast 3 a
: B bty e v w U
ac T * =5 o = b
-, 3 iz 020 + % e . S
s Or <
& i :
% = 0.15
<[ =
=27 &
o0.10
1} G
= 0.05
K
0 0
Il(]l) I40 IZ4 Il4 Ill)O I4U IZ4 I14
Qb3 Qb3
[ KR e

TE B P n A R 78 (6] — 4 R 22 59 B 35

B3 FAEABTRREEMLIEEHREGEERESHUREILE

Fig. 3 Photosynthetic pigment contents and their ratios in B. frondosa and L. indica leaves under different light intensities
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Table 3 Response curve characteristic parameters and plasticity indices of photosynthetic pigment contents under different

light levels for B. frondosa and L. indica leaves
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