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Fig.1 Hfect of light intensiy during growth on IMA and leaf

midrib angle (MA) for seedlings of Pometha tomentosa

The data are each mean £SE of 3— 5 separate measurements for
IMA and of 10 — 15 for MA. Different letters indicate a signif+

cant difference between different light intensity.
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Fig.2 Effect of light intensiy during growth on nitrogen content
per unit leaf area and chlorophyll content per unit N for seedlings of
Pometha tomentosa

Mean=X SE of 3- 5 separate measurements. For meanings of letters

see Fig. 1.
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Fig. 3 Effect of light intensiy during growth on chlorophyll and carotenoid content on unit leaf area basis ( Chla and Cary), chlorophyll cor
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tosa

Mean SE of 3~ 5 separate measurements. For meanings of letters, see Fig. 1.



3 209
( 3 Puxnw ) 1) 8%
N (Cary  Cary) Puoo  ,100% Pooc
(Nim) ( Pra, A PoaoM Prax,cn Pa,N 25%
) 50% 3% 30% 39%  24% (1)
2.3 100%  50%, 25% 8%
( Ra.n) . 100%
25% 0% 50% Raa 25% 8%
N (1 N
(Pmax,A Pmaxm Pma,ci Pmax,N) (Rav  Ran) (
\ 100% 8% (8% 1)
1

Table 1 Maximum net photosynthetic rates ( Pma) and dark respiration rates ( Rq) for seedlings of Pometia tomeniosa grown under different

relative light intensities

Variables RI 100% RI 50% RI25% RI 8%
P A(Mmol m™ 57 1) 2.58 £ 0.74a 7.60 £ 0.25b 7.59 £ 0.60b 4.00 £ 0. 26¢
Praem(Mmol g™ ' 57 1) 0.04 £0.0la 0.12 £ 0.01b 0.13 £ 0.01b 0.09 £ 0.01b
P, au(Hmol g~ '™ 1) 2.32 £0.86a 5.87 £ 0.11b 5.85 £ 0.64b 3.35 £ 0. 20c
P n(Hmol g™ 's™ 1) 1.36 £ 0.42a 4.67 £ 0.52b 5.55 % 0.58b 3.46 £ 0. 02c
R, a(Hmol m™ >s™ ") 0.81 £0.08a 0.83 £ 0.10a 0.56 £ 0.08b 0.55 = 0. 03b
Ram(Mmol g™ ' s™ 1) 0.01 £ 0.001a 0.01 £ 0.001a 0.01 £ 0.001a 0.01 £ 0. 001a
Rax(Mmol g~ 's™ ) 0.21 £0.02a 0.23 £ 0.04a 0.24 £ 0.0la 0.26 £ 0.02a

P, A, maximum net photosynthetic rate per unit leaf area; Pa M, maximum net photosynthetic rate per uni leaf mass; P, cni, maxt

mum net photosynthetic rate per unit leaf chlophyll; P N, maximum net photosynthetic rate per unit leaf nirogen; Rga, dark respimation

rate per unit leal area; Rq, w, dark respiration rate per unit leaf mass; Rq n, dark respiration rate per unit leaf nitrogen. Different letters ind+

cate a significant difference between diferent light intensity.
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Fig.4 Allocation of leaf nitrogen to carboxylation, bioenergetics,
and light harvesting systems ( Pc, P and P1) of photosynthetic
apparatus for seedlings of Pometha tomentosa grown under different
relative light intensiy
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Table 2 Phenotypic plasticity index| (maximun— minimum)/maximum]| , for each of the fourteen mophological and physiological variables

i Pometia tomentosa

Morphologi cal Plasticity Phys blogical Plasticiy Variables affected by both Plasticity
variables index variables index morphology and physiology index
MA 0.98 Pwm 0.13 Pax A 0.47
LMA 0.42 Rawm 0. 18 Ra A 0.35
Chly 0. 43 Chly 0.05
Cary 0. 05 Cary 0.31
Nu 0. 10
Pc 0. 51
Py 0. 57
P1. 0. 29
, , 3 , ETR ( Sa
: b ¢
4 ,
3 100% Prmax, A Pmax,M
Pra,cnt P s, N (b,
8%
(Poorter ~ Werger 1999, Takenaka ~ 2001) , , ,
, IMAC 1)
He (1996)
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(2001) , ( ), Chly Chly  Pr( 3 2
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NPQ 1(  5d),
100% )
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) Dsn Fv/Fnm ( 5S¢ a),
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Chln  Pu( 32 4 ETR
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Morphological and Physiological Acclimation to Growth Light Intensities

in Pometia tomentosa

ZHANG Ya-Jie"?, FENG YwLong" %", FENG Zh+Li', CAO KurFang'

( 'Kunming Division, Xishuangbanna Trical Botanical Garden, Chinese Academy o Sciences, Kunming 650223; 2College of Life Sciences, Hebei University,

Baoding 071002)

Abstract: Acclimation to growth light environment
was explored under 100%, 50% , 25% and 8%
daylight for seedlings of Pometia tomentosa. Un-
der 100% daylight P. tomentosa could reduce
light interception through increasing leaf midrib
angle (MA) and lamina mass per unit area
(LMA) (Fig. 1), and through decreasing leaf n+
trogen allocation to light harvesting pigment com-
plex (Fig. 4),

through increasing carotenoid content (Figs.3 and

and increase heat dissipation

5). Even so, severe photoinhibition occurred un-
der that condition (Fig. 5). In addition to phe
toinhibition, the ratio of leaf nitrogen allocated to
photosynthetic apparatus was the smallest among
the four kinds of light treatments ( Fig. 4). All
those were associated with the lowest maximal
photosynthetic rate ( P,,) and with the worst
growth performance under 100% daylight. Under
8% daylight P. tomentosa could increase light in-
terception through decreasing MA, IMA, and leaf
turning (Fig. 1), and through increasing leaf n+
trogen allocation to light harvesting pigment com-
plex (Fig. 4) . Compared to other light treatments,

under 8% daylight the efficiency of light energy
conversion and light utilization were higher, while
excess light energy and heat dissipation were lower
(Fig. 5). But electron transport rate was lower
due to lower light intensity ( Fig. 5). The shortage
of light energy limited carbon assimilation, and
growth performance of P. tomentosa under 8%
daylight. Under 50% and 25% daylight the abil-
ty to intercept, utilize and dissipate light energy
was higher in P. tomentosa, so P. tomentosa
oould grow best. In conclusion, MA, IMA and
leaf nitrogen allocation in different part of phote-
synthetic apparatus played important roles in acch-
mation to growth light environment in P. tomen-
tosa, the roles of other physiological variables
measured i this study were small, and their
changes were mainly caused by LMA.

Key words: leaf midrib angle; lamina mass per unit area; phote-
synthesis; chlorophyll fluorescence; leaf nitrogen allocation; phene-

typic plasticiy
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