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Photosynthetic characteristics and coenological survey of Lactuca serriola in its invaded area. GUO Shui-
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Lactuca serriola, a national class quarantine object, is a new invasive species in the coastal area of Southeast Chi-
na. The coenological survey showed that because of its big individual, L. serriola could easily form dominant pop-
ulation in its invaded area, and its main accompany species were Conyza canadensis, C. bonarinisis, Bideniis bip-
innata, Oenothera laciniata, Ipomoea hederacea, Setaria viridis, Daucus carota, Xanthium sibiricum, Erigeron
annuus, L. indica, Humulus scandens, Solanum nigrum and Aster sublatus. The measurements with LCA-4 porta-
ble photosynthesis and transpiration system ( ADC, England) revealed that the net photosynthetic rate of L. serrio-

la was as high as 21.22 £0.45 pmol CO, + m

- s™", being slightly lower than that of E. anrnuus and C. bona-

rinisis, similar to that of C. canadensis, and higher than that of Chenopodium album, Plantago virginica and L.
indica. Based on the photosynthesis-light response equation, the theoretic light compensation point of L. serriola

was 37.58 pmol m > - 57!

, its theoretic light saturation point was 1 480 pmol - m™> - s~
mal net photosynthetic rate was 20. 81 pmol CO, * m

1 . .
, and theoretic maxi-
- -1 . .

>+ s7'. A distinct “noon break” phenomenon was ob-

served in L. serriola photosynthesis, which might result from the high stomatal resistance against high light inten-
sity and temperature. The main factors affecting the net photosynthetic rate of L. serriola were leaf photosynthetic
active radiation, stomatal conductance, and leaf transpiration rate.
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Table 1 Ecological important values of main species in the environ-
ments invaded by L. serriola

*E Fed 1 FEsb2 BEh3 PHEEME
Weed species Site 1 Site2 Site3  Average IV
/NK%& Conyza canadensis 16.95 14.26 17.57 16. 26
H B YE Lactuca serriola 13.98 13.61 3.42 10. 34
PFE# Conyza bonarinisis 6.92 7.72 5.27 6.64
W4t %L Bidentis bipinnata 4.35 10.67 O 5.01
24 H WEL Oenothera laciniata 0 0 13.28 4.43
B4 ZE 4 Ipomoea hederacea 3.43 9.24 0 4.22
WL Setaria viridis 3.77 6.22 0 3.33
SRS N Daucus carota 1.54 3.64 4.53 3.23
% H Xanthium sibiricum 3.499 4.31 1.79 3.20
—4E% Erigeron annuus 1.83 0 7.62 3.15
B Lactuca indica 2.88 2.8 2.9 2.91
7 ¥ Humulus scandens 6.05 0 1.74 2.60
¥ % Solanum nigrum 2.86 2.62 1.92 2.47
LTS48 Aster sublatus 423 274 0 2.32
SR % Kummeromia striata 0.89 0 6.04 2.31
B 3 Imperata cylindrical 351 0 324 225
var. major
AL E %A Plantago virginica 0 1.17 5.34 2.17
W3 Sonchus aspera 1.92 2.27 2.30 2.16
E WM BB Phytolacea american 0 3.57 2.84 2.14
Sk o 0.89 2.43 1.4l 1.58
naphalium hypoleucum
iAthifit}zﬁera philoxeroides 283 1.00 0 1.28
Y3k B Echinochloa colonum 1.52 2.21 O 1.24
¥ X 4R Cynodon dactylon 0 0 3.26 1. 09
HAnt 5 Apium leptoployllum 1.76 1.31 0 1.02
7K 28 Polygonum hydropiper 1.54 1.27 O 0.93
2 B¥ Rumex japonicus 0 2275 0 0.92
PERREL Commelina communis 0 0 2.71 0.90
T ES ¥ Sonchus oleraceus 2.66 0 0 0.89
BHIE Youngia japonica 1.52 114 0 0.88
FHMT Cyperus rotundus 0 0 2.54 0.85
LM EE Setaria glauca 0 0 2.36 0.79
I, 5 Digitaria sanguinalis 2.03 0 0 0. 68
LR Polygonum perfoliatum 0 0 2.03 0. 68
BEMR EL Oxalis corniculata 0 0 1.79 0. 60
HHH 8 Eleusine indica 0 0 1. 41 0. 47
JEIH/REE Polygonum nepalense 0 0 1. 41 0.47
# Chenopodium album 1.36 O 0 0. 45
B} K Rostellularia procumbens 0 0 1.20 0. 40
BlM-Z2 4~ Pharbitis purpurea .11 0 0 0.37
LB Polypogon fugax 1.07 O 0 0.36
B # Sagina japonica 1.05 0 0 0.35
Bt b 3 Trignotis peduncularis 1.05 O 0 0.35
WEEL M Paspalum distinchum 1.01 0 0 0.34
BEK Poa annua 0 1.00 0 0.33
¥ 2% Stellaria media 0 0.85 0 0.28
Shannon 3§¥{ Shannon index 2.974 2.77 2.92 2.89

cus carota) B (Xanthium sibiricum) .—*F-3& ( Erig-
eron annuus) | 11 & & ( Lactuca indica) .7EE ( Humu-
lus scandens) | v, 3% ( Solanum nigrum) F 44T 4 25
(Aster sublatus) %, Hrp Ml B B HERKREIE, &b
THHB B FEARMA , R E S R % T
R BB UTEER S T HA S E .

%D, BREEKRRS A2 m DL B AR
S BARH PR, OB T EYR BN EE , OF
ZHRETEE (Shannon F840) MM EE,3 MM

Pk 2.97 2. 77 #12.92.
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Table 2 Net photosynthetic rate in leaves of L. serriola and other 9
weed species and the related photosynthetic active radiation

*E MHEXS e EE
Weed species BsEat Net photosynthetic
Leaf photosynthetic rate
active radiation (pmol CO, -

(p,mol-m_z's_l) m=? -5 1)

FHEE L serriola 1430 £ 42 21.22 +£0.45
WSS L indica 1157 £ 116 15.88 +0.37
—4E¥% E. annuus 1606 +290 23.87 £1.13
PFEE C. bonarinisis 1720 25 22.67 £0.69
/NK3% C. Canadensis 1971 £212 21.52 +£0.58
* B¥ R japonicus 2453 +£267 19.04 +0.88
F.LMEFHE A philoxeroides 1707 £35 17.61 £0.25
1bE ] P. virginica 1782 +246 15.45 £ 1.10
HBSE S, oleraceus 2144 +196 11.44 +0.37
2M-H WE 0. laciniata 1709 £10 18.08 = 0. 35
% C. album 1428 +30 11.34 £ 0. 41
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Fig. 1 Photosynthesis-light response curves of L. serriola (a) and L. in-

dica (b).
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Table 3 Comparison of photosynthesis-light response equations of L. serriola with those of other 9 weed species

14 MERK A M BB AL
Zr)e%iges %q?wjl{jf Correlation Light Light saturated FHEEER

coefficient compensation point Maximal net
point (pmol - m~2 - photosynthetic rate
(“mol-m‘z's_l) s7h) (p.molCOz'm_z's_l)

FEE L serriola Y = - 1E - 05X% +0.0336X - 1. 0999 0. 9949 37.58 1480 20. 81
WEE L indica Y = -8E —06X% +0.0241X - 1. 7159 0. 9960 73.13 1506 16. 43
% C. album Y = - 1E - 05X? +0.0257X - 1. 9602 0. 9507 78. 68 1285 14. 55
JLEF R P. virginica Y = -7E - 06X% +0.0223X - 0. 8312 0.9284 37.72 1593 16.93
— %% E. annuus Y = —9E - 06X +0.0306X - 0. 4917 0.9619 16. 15 1700 25.52
/NKSE C. canadensis Y = -5E -06X% +0.0205X - 0. 2843 0. 9568 13.92 2050 20.73
P3EE C. bonarinsis Y = -9E - 06X? +0.0289X - 0. 6217 0. 9600 21. 66 1606 22.58
*BF R japonicus Y = —4E - 06X> +0.0188X - 0.5790 0.9819 31.00 2350 21.51
WEE Y. japonica Y = -6E -06X> +0.0135X - 0. 1441 0.9122 10.73 1125 7.45
HEE S. oleraceus Y = —4E - 06X> +0.0144X — 0. 3745 0. 9686 26.20 1800 12. 59

x4 BREASEHABHBPIFERENEXRR
Table 4 Correlation coefficients of five indices in photosynthesis of
L. serriola

A B C D E

0.688* "

0.748 " " 0.870* *
-0.796" " -0.910**

0. 148 0.646* " 0.583** -0.549""

0.516" " 0.860" " 0.937** -0.811** 0.775**
A% %4 3 Net photosynthetic rate; B 0f [ Y& H K58 5 Leaf
photosynthetic active radiation; C:*<fL. B Stomatal conductance; D:
S LB S Stomatal resistance; E: 0 IR B Leaf surface temp; F: 3%
£ # Transpiration rate. * P <0.05; * * P <0.01.
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Fig.2 Diumnal changes of net photosynthetic rate and relative indices of
L. serriola (2005.06.12).
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