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Responses of Vegetative Growth and Photosynthesis to Temperature
in the Invasive Species Alternanthera philoxeroides and
Its Indigenous Congener A. sessilis

ZHANG Cai-yun'?, LIU Wei', XU Zhi-fang', CAO Hong-lin!, YE Wan-hui'
(1. South China Botanical Garden, the Chinese Academy of Sciences, Guangzhou 510650, China;
2. Graduate University of Chinese A cademy of Sciences, Beijing 100039, China)

Abstract: An invasive species Alternanthera philoxeroides and its indigenous congener A. sessilis were compared
in the vegetative growth, photosynthesis and chlorophyll fluorescence. Stem tip cuttings of the herbs were
cultivated for 28 d in 5 light growth chambers at 10°C, 15C, 20°C, 25°C, 300, respectively. Results showed that
the main stems of A. philoxeroides developed with lower accumulated effective temperature (AET)(11.6 d “C) than
that of A. sessilis (27.0 d °C), but the new leaves of A. philoxeroides emerged with more AET (12.1 d °C) than that
of A. sessilis (6.7 d “C). Main stems and leaves of A. philoxeroides started to grow at lower temperatures, 10.4°C
and 11.0°C, respectively, than A. sessilis which needed 12.8°C and 14.9°C, respectively, indicating that A.
philoxeroides was less sensitive to low temperature than A. sessilis. Data of photosynthesis and chlorophyll
fluorescence revealed that the maximum net photosynthetic rate (NPR) in A. philoxeroides was higher than that in
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A. sessilis, so was light saturation point (LSP), esp. at 25°C. The maximal photochemical efficiency (F/F,) varied
slightly for A. philoxeroides in the range of 10-30°C, which, however, rapidly declined for A. sessilis at 10C. It
might be concluded that high growth rate in main stems, wide range of temperature adaptation and strong capacity

for photosynthesis would be important factors for the invasion of A. philoxeroides.

Key words: Invasive species; Alternanthera philoxeroides; Alternanthera sessilis; Effective accumulated

temperature; Photosynthetic rate; Chlorophyll fluorescence
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Fig. 2 The light response curves of photosynthesis in leaves of
A. philoxeroides and A. sessilis at 15°C(A),

"": 20°C(B), 25°C(C) and 30°C(D)
2
-
5 s B 2 Bt ma Ry g2k DA R & 2 &N SHUE
b= AUES EELERETEREFERBRKFL
§ & EEEMHTETFE. N 15-25CHREEN, BEER
E: BERAE, ETERRKELEERRBUAKX, 7
= . __
9 8-16 pmol m?s™ Z [, M5 F % 7 B ) B IREE &
- K, 7E 10-28 pmol m?s* 2 A . 7 30°CHY #5745 B B
10 15 20 30 35 T
#41E Temperature ('C ) ° .
PN T B OGS TR CHR B 7E 25°CZ B R
| R R 2 R 24 d AR TR K REER TR T FR BER TR B RET RN
Fig. 1 Average growth rates in stems, lateral-buds and leaves FHig KT EFE, £ 25CH, HERZERZIIRE
within 24 days at different temperatures % (P<0.01) .
%1 FAHRPEE FHANTFNEREAREMAFAREEN
Table 1 Base temperature and effective accumulated temperature of the main stem, leaf and lateral bud of A. philoxeroides and A. sessilis
HRRBEH RERARE
ﬁ% ﬁﬂ,ﬁ‘ HXRH EIASE Effective accumulated  Base temperature
Species Equation R P temperature (d 'C) o)
FE B RETH A philoxeroides T=11.6V+10.4 0.976 0.000 11.6 10.4
Main stem  SEFH# A sessilis T=27.0V+11.0 0.881 0.000 27.0 11.0
At HBEFH A philoxeroides T=12.1V+128 0.713 0.000 12.1 12.8
Leaf T A sessilis T=6.7V+14.9 0.564 0.003 6.7 14.9
e HBEFH A philoxeroides T=31.6V+174 0.268 0.186 31.6 17.4
Lateral bud YT H A, sessilis T=72V+18.1 0.278 0.169 7.2 18.1
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% 2 FRARE TN RETH (A philoxeroides 03T 3 (A. sessilis ) Bt & 1 P3N W B i £% & S BUA9 LL X
Table 2 Comparision of some parameters in light response curves of photosynthesis at different temperatures

in A. philoxeroides and A. sessilis

wBE it LSP LCP Prnax )
Temperature ('C) Species (umol m'zs'l) (nmol m'zs'l) (umol CO, m'zs'l) (mol CO, mol™ photons)
15C A. philoxeroides 200+20 9.0+2.0 10.0+2.0 0.051+0.004
A. sessilis 180+30 3.0+0.5 8.0£1.0 0.045+0.005
20C A. philoxeroides 280+40 21.0+5.0* 13.0+2.0 0.057+0.011
A. sessilis 270+70 7.04£3.0 11.0+1.0 0.042+0.003
25C A. philoxeroides 490+10** 14.0+2.0 28.0+1.0%* 0.060+0.003*
A. sessilis 350+20 8.0+5.0 16.0+1.0 0.048+0.002
30C A. philoxeroides 300+50 8.0+4.0* 12.0+1.0 0.045+0.007
A, sessilis 20010 5.0£1.0 10.0+1.0 0.052:0.006

* F »* 435K IR P<0.05 M1 P<0.01 EFKF; n=5. * and **present significant at 0.05 and 0.01 probability levels,
respectively. n=5. LSP: J¥;# 1 £ Light saturation point; LCP: Jt#} 2 £ Light compensation point; P BKH A H#E
Maximal net photosynthesis; ®: KW E F3( ¥ Apparent quantum yield.

HAMERESLHHBE TARMERETH
K FAHFPET 5, £ 20°CH 30CH #IA R B3
IKF . £E 20°C T B B TR AE TR HDCAME /4
F 215 pmol m?s' A 743 pmol m?s”'; 7E 30°CF
ERETEMETERN N EZAS AL 8+
4.0 pmol m%™* M 5+1.0 pmol m7%s'. JEHAI 1K
IMEREIE R EREE TRHETEEMEN.

5CHEFETHENEMNBTREREEZS TE
FH, SRR 0.06 F10.048, AR T #HZER
K, 7E 0.05 Zifi.

23 HERWEH

PSII B\ KA ME F/F, = (F.-F)/F,, £~
BEMN T PSI R FLEEFBEHERET ™
E;E 3 LLEH, 10-30CHEENERE TR
B PSII B RN EA BERZ W, F/F, &
KEATE 0.8 LA, A LFEF A 10CHK
F/F, B E KN 0.69 1o 4, 6 EZ KB W
Z .

33ie

R BRTR — NP NR B S0, DR
HRIRZEPENRE K] (BRBHA A ) B4 £5R
HBE P B0 TSI AR ERET R E
R S A SRR R A AR AT AR, B
BT SRR AL ERE A AR B ERARIR. B
b, ERETHERBINARKIRE 2 —TRETH

1.04 . L% TR AL philoxeroides
@B 3% T A sessilis

0.8

0.6 1

F/F_

0.4+

0.21

I 15 2 25
/& Temperature (C)
B3 AREE TERETFENETHEN PSII
BARNAEREFF,

Fig. 3 Maximum photochemical efficiency of PS Il (F/F,) at
different temperatures for A. philoxeroides and A. sessilis
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B, XM EE R TR AMME R B
K, By E.
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RO, EEH &4 T, RN C MW A 1 FJ/F,
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