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Diurnal changes in photosynthesis and chlorophyll fluorescence parameters of
Amomum villosum lour. grown under tropical rainforest in rainy, and foggy and

cool seasons at Xishuangbanna

LIANG HongZhu"?, DOU De-Quan’, FENG Yu-Long"”  (1.Kunming Division. Xishuangbanna Tropical Botanical
Gar den, Chinese A cademy of Sciences, K unming 650223, China; 2. College of L ife Science, H ebei University ,Baoding 071002, China; 3. Beijing
A gricultural Collage, Beij ing 102206, China) - Acta Ecologica Sinica, 2004, 24(7):1421 1429.

Abstract: A momum villosum Lour. (Zingeraceae) is a perennial herb that occurs in the understory of tropical and subtropical
forests, and is an important medicinal plant. A. wvillosum, native to Guangdong province, was introduced intentionally to
Xishuangbanna, Yunnan province in 1963, and was planted under tropical rainforest. Farmers often thinned out some ( 5%
85%) canopy trees when they grew this plant for comm ercial purpose in the primary forests. Consequently biodiversity of these
forests decreased, and A . villosum fruit yield was low and changed greatly among fields and years due to the crude cultivation
method. To improve its yield and to protect rainforest biodiversity we should know the light regimes that are suitable to A .
villosum growth. Furthermore, we want to know how A. willosum accimates to high light environment. In this study the

diurnal and seasonal changes of photosynthesis and chlorophyll fluorescence parameters were studied in A. villosum grown
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under three experimental fields of tropical rainforest with different light regimes (41.8%, 28.8% and 53.3% sunlight,
respectively) .

The results showed that (1) in foggy and cool season most of single leaf net photosynthetic rate (P.) diurnal changes
exhibited mono—peak pattern, while in the rainy season most of them showed two-peak pattern with an obvious midday
depression. The P,, stomatal conductance (G,), and their diurnal change extent were smaller in foggy and cool season than
those in rainy season, which might be associated with low light and temperature in foggy and cool season. (2) P, was
correlated with photon flux density (P FD) and G, significantly positively, but with intercellular CO; concentration negatively.
While P FD was the dominant influencing factor of P,. P,, apparent light use efficiency and apparent CO, use efficiency of A .
villosum were lower in foggy and cool season than those in rainy season. (3) With the diurnal light increase, photoinhibition of
photosynthesis was intensified in A. villosum as indicated by the decrease of maximum efficiency of PS  photochemistry
(F,/F,), the excitation capture efficiency of PS (F,'/F,' ), and quantum efficiency of PS (®»s ), whereas thermal
dissipation increased as indicat ed by the increase of non—photochemical quenching (N PQ). T his kind of photoinhibition did not
result from photodam age, but was photoprotective reaction due to the dow n—regulation of photosynthetic function, because F./
Fn, F.'/Fn' and @®s at dusk could be recovered to the levels at predawn. The diurnal change extent of chlorophyll
fluorescence parameters were smaller in foggy and cool season than those in rainy season. (4) F,/F,, F,)/F,' and @5 were
correlated with light intensity negatively, whereas NP (Q was correlated with light intensity positively. At the same light
intensity F,/F,, F,'/ F,' and ®s werelower, whereas N P() was higher in foggy and cool season than those in rainy season,
which was associated with low P, in foggy and cool season. (5) With the time increase of planting A. willosum, plant
senescence, as indicated by the decrease of leaf chlorophyll content, was not always intensified, and fruit yield was not always
decreased. The output of A. villosum increased with the light intensity of experimental field. Photodamage of photosynthetic
apparatus was not found in A. villosum under different light regimes in this study. In addition, P, increased with light
intensity. All the results presented above indicated that A . villosum had potential capacity to grow and acquire high yield under
higher light environment.

Key words: photosynt hesis; chlorophyll fluorescence; diurnal changes, seasonal changes; yield, A momum villosum Lour.
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Fig.2 Diurnal changes in net photosynthetic rate( P,), stomotal conductance(G;), intercellular CO; concentration(C;), and leaf surface

photon flux density(PFD) of A-villosum in rainy, and foggy and cool seasons( Experimental field 3)
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Fig.4 Diurnal changes of chlorophyll fluorescence parameters of leaves of A . villosum in
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Fig.5 The relationships between chlorophyll fluorescence parameters and leaf surface photon flux density (PFD), and leaf tempreture
(T ar) in leaves of A.villosum (Experimental field 3)
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