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Using CIRAS-Z portable photosynthesis system. the light response process of photosynthetic and
physiological parameters of threeyear-old Campsis radicans leaves, such as net photosynthetic rate ( P, ),
transpiration rate ( T ), water use efficiency ( WUE) and light use efficiency ( LUE) were measured under
different soil moisture conditions- Their response patterns were analyzed- Soil moisture and light intensity
needed by the growth and development of Campsis radicans were selected - The results show that P,, T.» WUE
and LUE of Campsis radicans leaves had a critical response to the level of soil moisture and the variation of
photosynthetic active radiation ( PAR)- The nonrectangular hyperbola model was used to simulate light-
response curve and the convexity was about 1. With the increases of mass water content of soil (W, :ranged
from 5.5% to 19-4%) and soil relative water content ( W, ranged from 20.1% to 71-1%)5 the light
compensation point was declined while light saturation point , the maximum P, and apparent quantum yield were
increased- When W, was 19.4%. the light compensation point was at the minimum (21.61 Umol /m” per

second ) and the light saturation point was at the maximum (1400 Pmol /m” per second ) - In order to maintain
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the nommal plant growth and have high P, LUE and WUE synchronously s the range of W,, was from 13. 5% to
19.4% and the range of W, was from 49.5% 1o 71.1%. The optimum W,, and W, were 19.4% and
71.1%, respectively - The maximum of W,, and W, were 7. 7% and 28.2% for the normal growth of Campsis

radicans » respectively - The high adaptability of Campsis radicans to light condition was founded- The high P,
and WUE were recorded when the PAR ranged from 800 to 1 600 Fmol/m’ per second and the light saturation
point ranged from 800 to 1 400 Pmol/m” per second - The peak value of LUE was found when the PAR ranged

from 100 to 300 Pmol/m’ per second -

Key words  Campsis radicans ; soil moisture ; photosynthetic active radiation; net photosynthetic rate ;water use

efficiency
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FIGURE 1 Light responses of net
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TABLE 1 Parameters in the models of light response curves of Campsis radicans

Wa (W;)/ %6 K o mj;/ -1 o 1 Rd7/2 -1 LCPZ/ 1 LSPQ 1
(Pmolem “+s ) (Pmol smol ") (Pmolem “+s ) (Pmolem “es ) (Mmolem “es )
23.1(84.6) 0.92+0.02 7.01£1.11 0.0244-0.002 0.71+£0.03 29.5141.32 1 000150
21.4(78.4) 0.9240.01 10.91+0.98 0.0314-0.001 1.1740.02 37.36+2.12 14004104
19.4(71.1) 0.93£0.01 17.13£1.21 0.04940.002 1.05+0.01 21.6140.98 1 400+150
16.5(60.4) 0.95+0.02 14.80+1.23 0.03740.002 0.82+0.05 21.874+1.57 1 4004100
13.5(49.5) 0.95+0.02 12.4141.97 0.0334-0.003 0.76+0.03 22.8242.78 1 000150
10.7(39.2) 0.9340.02 8.58+0.95 0.0314-0.001 0.86+0.03 28.04+2.86 1 200150
7.7(28.2) 0.80£0.03 6.3741.08 0.02040.002 0.9340.02 45.80+1.57 1 0004100
5.5(20.1) 0.96+0.01 3.12+0.98 0.0124-0.002 1.0940.04 95.1141.85 8004100
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