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Abstract : Leaf morphological and physiological acclimation to three irradiance levels (5%, 25%
and 50% daylight) were investigated in seedlings of the following four tropical rainforest tree
species. Macaranga denticulata and Paravallaris macrophylla are light-demanding species, and
Myristica yunnanensis and Garcinia paucinervis are shade-tolerant species. The results showed
that, with decreasing irradiance, all of four species displayed decreasing maximum net photosyn-
thetic rate (Pmax), saturation irradiance, light compensation point, dark respiration rate (Ry),
Chl a/b ratios, leaf thickness, stomatal density and lamina mass per area, and increasing spongy/
palisade ratio and chlorophyll content. Under the same light levels, the light-demanding species
had higher Pmax, Ra, stomatal density and lower Chl content compared to the shade-tolerant
species. The shade-tolerant species had lower morphological and physiological plasticity, sug-
gesting that their weaker abilities to acclimate to strong light. The physiological plasticity of the
four species is greater than that of leaf anatomy. Our results supported that light-demanding
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species have greater abilities of acclimation to strong light conditions than shade-tolerant species.

Key words: Leaf anatomy;Light acclimation;Photosynthesis ; Plasticity ; Tropical rainforest trees
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nanensis) M & ¥ 2= (Paucinervis macrophylla) #] Fh
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Table 1 Gas exchange parameters of the seedlings of four tropical rainforest tree species under three light levels
B EER e & YoM ER B R 2R 2R
kil *E;ﬂ;?f/ﬁii Pmax LSP LCP R,
Species ¢ (gmol-m™2%.577) (mol+m™2+s7) (gpmolem™2+577) (pmol-m~2%.571)
R 50 14.040. 4a 1142. 94 56a 67.531.4a 1.1240.11a
M. denticulata 25 9. 9+0. 6b 888.7+43b 41.4%+2.7b 1.03+0. 15b
5 7.2%0. 3c 553.0+4lc 29.6+1.2¢ 0.84+0. 14b
AR (PD 0. 486 0.519 0.561 0.221
Plasticity index
AR 0 8.440.6a 874. 6+ 46a 71.5+1.7a 1.0240. 16a
P. macrophylla 25 7.4%40.2b 683. 41+ 34b 59.9+2.4b 0.92+0. 06a
5 4.340.2¢c 423.9428¢c 26.5+1. 3¢ 0.76+0. 15b
8 43R 3 CPD 0. 488 0.515 0. 862 0. 255
Plasticity index
ZHEHREH 50 4.8+0. 4a 443.3438a 39.1+0.7a 0.86+0. 13a
M. yunnanensis 25 4.240.3b 460. 4+ 35b 27.6+1.2b 0. 76 0. 06b
5 3.740.2b 325.7+21c 19.9+1.7b 0. 72+ 0. 09b
TR PD 0.232 0.265 0. 491 0.162
Plasticity index
SHF 50 5.3+0.5a 548.2+43a 30.942. 4a 0.8330.08a
G. paucinervis 25 3.940. 3b 431. 1439 24.8+1. 6fb 0.69+0. 15b
5 3. 640.3b 384. 9+ 24c 15.7+1. 3b 0.67+0.13b
T B PD 0.332 0. 298 0. 491 0.192

Plasticity index

& B A PHE L FER (=35 SNEFEERA—REH.B—Hn ARXBEXGTEP=0. 05 KFTESER

MR, FRAARRERERE.

Notes:Data were means +SE (n=3—5). Small letters indicate significant difference of same parameter among
same species under different light levels (P<0.05). RI. Relative irradiance; Pmax. Maximal net photosynthetic
rate; LSP. Light saturate point; LCP. Light compensation point; Ru. Dark respiration rate; PI. Plasticity index.
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Table 2 Chlorophyll content and chl a/b ratios in leaves
of four tree species growing under three light levels

pE daxtem TERRIR g b wi
Species (RI%) Chicontent "1 " atios
P " (mg+g™! FW)
o PR 50 2.3140.13a 1.98740. 341a
M. denticulata 25 2.8640.23b 1.7740. 234a
— 5  3.2740.19 1.5130. 145b
" B8 (P
Plasticity index 0.293 0.237
ik PN 50 2.124+0.07a 1.80+0. 162a

P. macrophylla 25 2.7140.15b  1.7840. 297a
5 2.741+0.06b 1.4130.412b
T R BPD

Plasticity index 0.226 0.207
SHALE 50  3.560.13a 1.46%0.232a
M. yunnanensis 25 3.8040.21b 1.37340.274b
— 5 3.94+0.15b 1.1740. 301b

] (PD)

Plasticity index 0. 096 0.171
SHF 50 3.104+0.23a  1.9210.211a
G. paucinervis 25 3.53+0.14b 1.8140.257b
5 3.61+0.25b 1.7940. 310b

i (PD 0. 141 0. 070

Plasticity index
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Table 3 Anatomic and stomatal characteristics and leaf dry mass of four tree species growing under three light levels

e ] HAEEEE WMEASERE BHRA5/ SAEE RIEARKE - E
Species (RI%) LT P WEAR SD GL LMA
P 0 (gm) (ggm) S/p (no. mm™%) (m) (g.m™?%)
I 50 150.0+3.8a 52.4+3.4a 1.04+0.02a 493+17.6a 18.6+0.6a 67.4+3.2a
M. denticulata 25 138.6+2.5b 46.4+2.3b 1.24+0.03a 420+13.8b 18.8+0.9a  45.842.1b
— 5 92.5+6.7¢c 35.5+2.5b 1.313+0.03a 3213+10.9c 17.5+0.5a  38.6+3.4b
A £33 (PT)
Plasticity index 0. 383 0.323 0. 206 0. 430 0. 059 0. 566
FHRA 50 298.7+6.0a 87.5+t4.la 2.141+0.10a 395+19.9a 22.8+0.7a  59.7+5.3a
P. macrophylla 25 281.94+6.1b  72.0+5.3b 2.32+0.06b 364+11.8b 20.2+0.6a  43.8+3.2b
——— 5 240.9+4.1c  63.1+7.2b 2.48+0.04a 307+ 7.9a  20.6+0.6a  36.7+4.2b
] s¥(PD
Plasticity index 0.193 0.279 0.158 0. 223 0. 096 0. 385
ZHENEHE 50 346.41+2.9a 100.9%+3.2a 1.9140.03a  192+6.6a 17.0+0.6a  75.2%6.5a
M. yunnanensis 25 331.7+6.4b  78.8+4.4b 2.0540.12a 163+8.9b  16.9+0.8a 71.7+7.3a
5 331.4+3.2b 73.4+5.2b 2.1740.05a  147+4.4c 16.94+0.4a  59.7+8. 6b
?l;!;féﬁ%ﬁ? 0. 090 0.273 0.136 0.182 0. 005 0. 206
&8 50 295.6+7.2a 81.44+5.1a 2.2640.09a  201+9.2a 19.9+1.3a 52.54+9.2a
G. paucinervis 25 256.2+6.4b 66.8+2.1b 2.31+0.03a  172+8.6b  20.3+1.3b  47.3+9.7b
5 249.74+8.1b 61.7+2.2b 2.48+0.06a  159+4.1b  20.8+0.7b  39.6+7.6b
ﬂl?iﬁﬁﬁi? 0.155 0.242 0. 088 0. 209 0. 044 0. 245

Notes: LT. Leaf thickness; P. Palisade thickness; P/S. Spongy to palisade; SD. Stomatal density; GL. Guard cell length;

LLMA. Leaf mass per area
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Fig.1 The phenotypic plasticity index for morphologi-
cal (M) and physiological ((]) parameters in leaves of
four tree species growing under three light levels
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