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ABSTRACT

We examined seedlings of two species (Ilex rotunda and llicium anisatum) which have a different level
of shade tolerance and raised them under different light regimes (full sunlight and 50% shading).
After 12 months, we investigated chlorophyll content (Chl. a, Chl. b and Chl. a+tb), photosynthetic
systems (photosynthetic rate, light compensation point, dark respiration rate and quantum yield),
intercellular CO; concentration and water use efficiency to show acclimation reaction to different
light conditions. Seedlings grown under full sunlight showed lower chlorophyll content than those in
the shading regime. There was a significant difference between the full sunlight and shade treatments
in L anisatum (shade tolerance species). I rotunda (intermediate species) showed high photosynthetic
rate and water use efficiency over PPFD 1000 pmol m™s™" to full sunlight. Also, I. anisatum grown
under full sunlight showed lower photosynthetic rate and water use efficiency over a range of all
PPFD. This result showed that . rotunda has a more flexible reaction system than that of 1 anisatum.

Key words : Chlorophyll contents, Dark respiration rate, Intercellular CQO; concentration, Quantum
yield, Light compensation point, Photosynthetic rate, Shade tolerance, Stomatal conductance
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Table 1. Chlorophyll(Chl) contents of Lrotunda and I. anisatum seedlings grown under high (PPFD 1600 umolm™s™") and
low light intensity (PPFD 700 pmolms™"). Values are means (+ SD) of 3 replicates. ANOVA had been followed by T tests
(LSD). A different letter indicates significant difference at P < 0.05

1. rotunda I. anisatum
Low High Low High
(Shading) (Full sunlight) (Shading) (Full sunlight)

Chla 11.2a 77b 7.1b 0.8¢
(mg:g"'DW) (£08) (£ 1.6) (£23) (£0.1)

Chlb 41a 23b 2.8b 03¢
(mg-g”'DW) (+03) (+03) (+0.9) (x0.1)

Chla+b 153a 10.0b 9.9b l.lc
(mg-g 'DW) (1.2 (£ 1.8) (32 (£ 0D

) 2.7ab 33a 2.6b 24b

Chla:brat

a:brauo ( £ 0.0) (+0.5) (+0.1) (£ 06)

2 B EFel HIgke] T2 FE24 FEH(Chlorophyll
a, Chlorophyll b, Total Chlorophyll a+b)& Ul o] M FgAo] Yrks Ao sj4d & k.
ou BLURNL anisatum) A RIVIAR 22 F
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Fig. 1. Light response curve of photosynthesis in leaves of Lrofunda (A) and I. anisatum (B) seedlings grown under shading
treatment (50% of the full sunlight: @ ) and full sunltight( O ). Measurements were made at a chamber tem- perature of 25°C,
ambient CO, pressures 400 pbar, flow rate of S00 ubar and 60-70% RH.
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Table 2. Light compensation point (Lcomp ), dark respiration (Dys) and apparent quantum yield(®) calculated from the light
response curves to photosynthesis in Figure 1. Values are means (+SD) of 3 replicates. ANOVA had been followed by T tests
(LSD). A different letter indicates significant difference at P < 0.05

Lrotunda 1. anisatum
Low High Low High
(Shading) (Full sunlight) (Shading) (Full sunlight)
Leomp 53¢ 44.2a 53¢ 26.1b
(umol m2s™) (£ 17 (£22) (£45) (+24)
Dres 0.23a 1.06¢ 0.152 0.52b
(pmol CO,m2s7™") (£0.1) (£0.1) (£0.1) (£0.1)
) 0.0423a 0.0240b 0.0322ab 0.0201b
{pmol CO, pmol™) (+0.0) (£ 0.0) (£ 0.0) (£0.0)
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Fig. 2. Light response curve of intercellula CO, concentration in leaves of Lrotunda (A) and I anisatum (B) seedlings grown
under shading treatment (50% of the full sunlight: @ ) and full sunlight( O ). Measurements were made at a chamber
temperature of 25°C, ambient CO, pressures 400 pbar, flow rate of 500 pbar and 60-70% RH.
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Fig. 3. Light response curve of water use efficiency in leaves of Lrotunda (A) and I anisatum (B) seedlings grown under
shading treatment(50% of the full sunlight: @ ) and full sunlight( O ). Measurements were made at a chamber temperature
of 25°C, ambient CO, pressures 400 pbar, flow rate of 500 ubar and 60-70% RH.
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