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Abstract: The photosynthesis-light response curves of limestone plants Alchornea trewioides, Bauhinia
championii , Pteroceltis tatarinowii , Sapium rotundifolium in Guilin karst area were fitted with rectangular
hyperbolic and non-rectangular hyperbolic models. The results showed that the values of apparent quantum

yield( @) ,the maximal net photosynthetic rate( P, ) ,dark respiration rate(R;) ,light compensation point

(L,,) ,and light saturation point(L,) of the four tree species were higher when fitted with rectangular
hyperbolic model than with non-rectangular hyperbolic model. The values and light curves which fitted by
rectangular hyperbolic model could not reflect the actual situation , while non-rectangular hyperbolic model
were more reasonable because its fitted results better matched physiological meanings. A. trewioides and
B. championii had higher apparent quantum yields and lower light compensation, their light use efficiency
was higher and shade tolerance was better than S. rotundifolium and P. tatarinowii.
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Table 1 Photosynthesis-light response curve parameters of four species fitted by two models
(L - P R, L, L,
Curve-fitting Species « (wmol CO, + (wmol CO, + (wmol - (wmol - R?
models m~2.s71) m~2.s71) m~2.s71) m~2.s71)
El
LT LLIRRAT 0.120 £0.002  13.510 +2.383 1. 157 0. 234 10.584 £2.004  1206. 93 +48. 348 . 951
A. trewioides
JUIEHE
HE championii 0.103 £0.012 7.032 £0.781 0. 839 +0.228 9.284 £1.426 706. 40 +21. 794 .982
Rectangular -
hyperbolic p > .. 0.099 +0.014  10.894 +1.062 1.000 +0. 119 11.153 £0. 134 1092.34 +23.615  0.993
. tatarinowu
Wt 5 4 0.084 +0.006  11.108 +2.647 1.249 +0.456 16.734 £7.628  1042.30 +58.037  0.999
S. rotundifolium
=
LUTT L RAT 0.071 £0.004  11.519 £2.162 0.316 +0. 191 3.868 £2.404  1026.57 +42.517  0.966
A. trewioides
JulEHE
FEEAMMLE  p championii 0. 075 +0. 006 6. 680 +0. 575 0.270 +0. 137 2.063 +3.597 627.71 +2.343 0.982
Non-rectangular -
hyperbolic p S .. 0.054 +£0.002 9.715 +1.284 0. 454 +0.033 7.045 +0. 267 896.67 +34.874  0.998
. tatarinowii
Wt A1 0.060 +0.017 10.705 £2.313 1.043 +0.377 16.594 £9.453  1036.64 +52.544  0.999

S. rotundifolium

o BWE TR P KEOCA S Ry IR L, OGAMES ;s L, BRI R AHRRE
Notes : c: Apparent quantum yield; P, : Maximal net photosynthetic rate; R, :Dark respiration rate; L, :Light compensation point;
L, :Light saturation point; R? ; Correlation coefficient.
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The symbols referred to the measured values, lines were fitted by rectangular hyperbolic model, dotted lines were fitted by
non-rectangular hyperbolic model
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Fig. 1 Quantum use efficiency of four species
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Fig.2 Photosynthesis-light response curves of four species fitted by rectangular hyperbolic model
(The symbols referred to the measured values)
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Fig.3 Photosynthesis-light response curves of four species fitted by non-rectangular hyperbolic model
(The symbols referred to the measured values)
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