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Abstract: Tetrameles nudiflora is a representative species of the Southeast Asian rainforest and as its seedlings rarely
survive in the understory it was included in the protection category. Previous investigations found that the Tetrameles
nudiflora seedling rarely survived in the understory therefore it is hard to explain why the adults could grow into the top
layer of the canopy in mature rainforests. In this study we discussed the photosynthetic characteristics of the Tetrameles
nudiflora seedling which varied under different light and water conditions. Our purpose was to confirm whether Tetrameles
nudiflora was a heliophilous plant or not and how it responded to drought stress which would be very important for the in—
situ and ex-situ protection of Tetrameles nudiflora in monsoon climate areas.

In this experiment Tetrameles nudiflora seedlings have been treated under three different water supplies: water—

12012-08-09; 12013-05-13

Corresponding author. E-mail: dy@ xtbg. org. cn

http: //www. ecologica. cn



22 : 7089

saturated treatment ( ST) (32.2+8.3) % soil volumetric water content ( VWC) ; control treatment ( CT) (24. 6+
7.7) %; and drought treatment ( DT) (19.6+7.6) % . The results showed that Teirameles nudiflora seedlings had a
higher light saturation point ( LSP) (726—1080 wmol m™ s™') and maximum photosynthetic rate ( P, ) (5.481—9.708
pmol CO, m™ s™") than other species from later stages of succession under all water gradients. The P, response to PAR
changed as the V-curve when the light changed from saturating to a more limited level. The net photosynthetic rate of water—
saturated treatment ( (9.515+3.216) pmol CO, m™s™') was higher than others in stable light ( 1500 pwmol m™s™")  but
the time requirements of the net photosynthetic rate to stabilize from darkness to 1500 wmol m™ s™ were (6.9+0.7) min
(ST) (6.6+2.2) min (CT) and (7.5+1.4) min ( DT). The time requirements of net photosynthetic rate to stabilize
from 1500 wmol m™ s™" to 100 wmol m™ s™" were (5.6+0.8) min (ST) (5.9+0.5) min ( CT) and (4.7+1.7) min
( DT) . The response time of photosynthetic acclimation to light changes had little change over all water gradients.
In conclusion the high LSP and P, of Tetrameles nudiflora supports our hypothesis that it is a heliophilous species.

The Tetrameles nudiflora seedling could grow faster than other local species in both the rainy and dry seasons with sufficient
sunlight and photosynthetic acclimation characteristics to light changes indicated this species was probably an early
successional species. The Tetrameles nudiflora seedling rarely survived under a closed canopy therefore the adults in a
closed forest may have been established in the very early stages of community succession long ago. The regeneration of the
Tetrameles nudiflora population probably depends on the existence of large canopy gaps and secondary bare land. The higher
photosynthesis and growth characteristics enable Tetrameles nudiflora to quickly close the forest and form the understory

environment under which the Tetrameles nudiflora adults may contribute to the establishment of late successional species.
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Fig.3 Other photosynthetic parameters response to light curves of Tetrameles nudiflora seedlings under three water gradients
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Fig.4 LCP and LSP of Tetrameles nudiflora seedlings under three water gradients
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Table 1 Time requirements of photosynthetic parameters become stable under different light conditions
1500 pmol m™ 57! 100 wmol m™ 57! 100 pmol m™ 5™
/min /min /min
Time requirements to the Time requirements to the Time requirements to the
stable situation under peak value under stable situation under
1500 wmol m™> s~ 100 pmol m™ ™' 100 wmol m™> ™'
DT 7.5%1.4a 0.2+0.3a 4.7+1.7a
Net photosynthetic rate ( P,) CT 6.6+2.2a 0.5+0.0a 5.9+0.5a
/(- wmol CO, m™ s7") ST 6.9+0.7a 1.0+1.4a 5.6+0.8a
DT 1.4+0.8ab - 4.2+3. 1a
Stomatal conductance ( G,) CT 0.9+0.7a - 2.0+0.0a
/( mol H,0 m™2 s71) ST 1.8+0.3b - 2.9+1.7a
CO, DT 5.91+8.5a 0.1+£0.2a 2.8+2.6a
Intercellular CO, concentration ( C,) CT 1.6+1.5a 0.5+0.0a 1.5+0.0a
/( pmol CO, mol™) ST 2.7+2.5a 0.9+1.5a 1.5+0.0a
DT 2.0+0.0a - 3.3+1.9a
Transpiration rate ( Tr) CT 1.9+0.2a - 2.2+0.3a
/( mmol H,0 m™s7") ST 2.0+0.0a - 3.3+2.4a
DT 1.1+0.5a - 1.5+0.0a
Vapor pressure deficit ( VPD) CcT 1.3+0.8a - 1.4+0.8a
/kPa ST 1.1+0.5a - 1.1x1.1a
+ ( P<0.05)
3.1
30% P..  (9.708+3.225) pmol CO, m™
s P,. ((5.37£0.56) pmol CO, m™s™") ((9.
58+0.97) pmol CO, m>s7") "7 (1059+232) pwmol m™s™
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Fig.6 Response time of main photosynthetic parameters of Tetrameles nudiflora seedlings with light change
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Table 2 Stable/peak value of photosynthetic parameters under different light conditions
1500 pmol m™ s7! 100 wmol m™ s7! 100 wmol m™ s7!
Stable value Stable value under peak value under Stable value under
under dark 1500 pmol m™2 s 100 pmol m™ s~! 100 pmol m™ 57!
DT -0.729 +0.158a 5.176 £2.202a 1.146 +0.583a 1.719 = 0. 566a
Net photosynthetic rate ( P,) CT  -0.760 +0.312a 7.518 = 1.776ab 1.071 £0.585a 2.215 +0.690ab
/(- wmol CO, m™2 s7") ST -0.802 +0.069a 9.515 +3.216b 1.460 +0.231a 2.702 +0.563b
DT 0.064 +0.037a 0.083 +0.046a - 0.054 +£0.033a
Stomatal conductance ( G,) CT 0.129 +0.028b 0.137 +£0.030ab - 0.105 = 0.025ab
/(mol H,0 m™s_)) ST 0.142 +0.057b 0.179 = 0.070b - 0.140 = 0.052b
CO, DT 418.5+9.6a 269.3 +56.5a 352.2£32.5a 324.2+53.2a
Intercellular CO, concentration ( C;) CT 408.8 £5.3a 293.7 +25.8a 373.8 £8.0a 354.1+12.3a
/( wmol CO, mol™") ST 409.0+11.1a 294.6 +24. 1a 374.2+11.3a 357.3+£12.3a
DT 0.749 +0.406a 1.102 +£0.543a - 0.742 +£0.392a
Transpiration rate ( 7r) CT 1.482 +0.346b 1.946 +0.358b - 1.303 £ 0.306b
/( mmol H,0 m™ s7") ST 1.388 +0.444b 2.013 +0.628b - 1.360 = 0.460b
DT 1.125 +0.117a 1.302 0. 155ab - 1.129 £0.177a
Vapor pressure deficit ( VPD) CT 1.108 + 0. 044ab 1.392 £ 0. 143a - 1.209 +0.248a
/kPa ST 0.981 = 0. 129b 1.139 = 0. 124b - 0.959 = 0. 161a
100 pmol m™ ™! P, 1500 pmol m™2 7! 100 wmol m™2 ™' P, ; C;
3.3
L ; LHCTI
(PST) Y 2
Vv ( 6
LHCII
BAU
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