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Response of stomatal characteristics and its plasticity to different light intensities in leaves of seven tropical
woody seedlings. CAl Zhiquan, QI Xin, CAO Kunfang( X ishuangbanna Tropical Botanical Garden, Chinese
Academy of Sciences, Mengla 666303, China).-Chin. J. Appl. Ecd.,2004,15(2):201~ 204.

Stomatal characteristics and its plasticity in leaves of four canopy species, Shorea chinensis, Pometia tomentosa,
Anthocep halus chinensis, Calophyllun polyanthum and three middle-layer species, Barringtonia pendula,
Garcinia hanburyi, Horsfieldia tetratepala acclimated to different light conditions (8%, 25%, 50% and
100% of full sunlight) for more than one year w ere surveyed. All plant’ s stomata w ere distributed on t he abaxial
of leaves. Pometia tomeniosa and Barringioniapendula had higher stomatal density, and the guard cell lengt h
of Anthocep halus chinensis and Calophyllunpolyanthum were much greater than others . Stomatal density and
stomatal index ( ratio of stomatal numbers to epidermal cell number) were increased with growth iradiance in-
creased, while numbers of stomata per leaf were higher in the low than the high relative PFD, and stomatal con-
ductance of leaves was the highest in the 50% of sunlight except for Anthocep halus chinensis. The relative PFD
had little effects on the guard cell length of all seven plants. There was a significant negative correlation between
stomatal density and leaf area, but the stomatal conductance was not significantly positive with the stomatal con-
ductance in some degree. T he analysis of phenotypic plasticity of stomatal characteristics show ed that plasticity
index for stomatal index and numbers of stomatal per leaf were similar for canopy and middle lay er species, while
the plasticity index of stomatal density and stomatal conductance were significantly greater for canopy species
than middle- layer species. T he high plasticity of canopy species was consistent with the hypothesis that special-

ization in a more favorable environment increases plasticity.

Key words T ropical rainforest, Seedlings, Light, Stomatal characteristics, Plasticity.
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Table 1 Guard cell length in leaves of seven seedlings growing under
different irradiances (Mean= SD) (Hm)

e Relative light intensity( %) ANOVA
species 8 25 50 100
sc 9.0£0.6°  9.5+1.8* 10.5%0.8% 10.9%1.4" ns
Pr 9.8f1.9* 10.3f1.2° 10.9%f1.1" 10.6F1.7% ns
AC 20.5%3.3"  20.4%3.4° 20.8+3.5% 21.6%2.7 ns
CP 24.5%3.5% 24.9%2.9° 25.0F2.6° 25.8%1.8" ns
BP 9.5%2.6° 11.5%2.0% 11.7%1.7" - ns
GH 17.842.6"  18.6+3.1° 19.2+2.8% 19.8%2.7 ns
HT 18.0%3.12 17.2%3.90 1824270 18.9%3 6P ns

The data sharing different letter in same row differ signif
cantly( P< 0. 05). SC: Shorea chinensis; PT: Pometia tomentosa; AC: Anthocephdus chinensis ;
CP: Calophyllun polyanthum; BP: Barringtoniapendda; GH: Garcinia hanburyi; HT: Horf iel-

The same below .
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Fig 1 Stomatal density, numbers of stomata perleaf, stomatal index and
stomatal conductance in leaves of canopy (solid lines) and midde-layer
(dashed lines) species grow ing under different irradiances( vertical lines
indicate standard errors) .
(] Shorea chinensis; O
Anthocephalus chinensis; y
Barringtonia pendula; O
Horgfieldia tetratepala.

Pometia tomentosa; ¥
Calop hyllum polyanthum; B
Garcinia hanburyi; <
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b Table 2 Phenotypic plasticity index for the four variables of stomatal
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, 6 50%
. ) Canopy  Middle-layer Significance
P ( 1 d) . .7 Parameters species species °
Stomatal density 0.54 0.39 *
0.30 0.27 ns
( 2) ) ( 3) Numbers of stomata per leaf
Stomatal index 0. 46 0.42 ns
300F ; ]§'(I.‘: :' glé Stomatal conductance 0.56 0.43 *
— 4 * P< 0.05.
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Fig. 2 Relationship between leal area and stomatal density in seven 8 T A
seedlings grown under different irradiances. E sC ZZy
SC: Shorea chinensis; PT: Pometia tomentosa; o . - L
CP: Calophyllum polyanthum; AC: A nthocephalus ,E BB T
chinensis; BP: Barringtonia p endula; GH: Garcinia han— & AA I
buryi ;HT : Horgsfieldia tetrate ala. T he same below . w 3] I
T CP B HSAEK
2300 ° AC Numbers of stomata per leaf
B =
: PT (Mean=0.28)
é sC
M‘K 200 R ) i . )
ok 8
= BB H
¥ AA H HHRY
9 | Stomatal conductance
g 100 BP i
o © (Mean=0.52)
E &2, =, . cp ZZ)
g 0 100 200 300 AC ZZ—
& S 4% ¥ Stomatal density (No. * mm®) PT 3
3 7 b ]
Fig. 3 Rehtionship between stomatal density and stomatal conductance in 5¢ )
seven seedlings grown under different iradiances. 0.2 08 10
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Fig 4 Phenotypic plasticity index for the four variables of stomatal char
acteristics for canopy (solid bar) and middle-layer ( dashed bar) species
grow ing under different rrradiances.
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