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Fig. 2 Diurnal changes in value of chlorophyll fluorescence parameters and the effects ofpreventing rolling on them in leaves of

A momum villosum Lour.

Each value in this and the fo llowing figures is the mean £SE of 3 separate experiments.
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1 (2300
Table1 The recovery values of chlorophyll fluorescence parameters as measured at 23 00 in A momum villosum Lour.
Treatment F, F F, F.l Fy FllFy

CK (daw n) 175. 54 6. 81 1072. 54 129, 94 906. 99 £33, 23 0. 8453 10.0080 0. 6364 £0. 0081
Rolled 162. 67£7. 54 1070. 33 £37. 97 907. 67 £31. 28 0. 8480+0.0032 0. 6447 £0. 0198
Ut rolled 170. 00 £ 1. 53 1111. 00X17. 10 941. 00 £16. 07 0. 8470%0.0015 0. 6307 £0. 0450
Rolled+ DTT 165.33£5. 18 1037. 67 £34. 69 872.331+31. 99 0. 8407 +0.0048 0. 6127 £0. 0166
Unrolled+ DI'T  174. 67£9. 39 1064. 33 £19. 06 889. 67 125. 46 0. 8357%0.0108 0. 5987 £0. 0506

Entries are means £ SE( n = 3); the same parameters between different treatments w ere not significantly different (P> 0.05).
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The Protection Against Photodamage in Amomum villosum Lour.

FENG YuwLong"? FENG Zht Li'
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Abstract: A momum villosum Lour. (Zinger
aceae) is a perennial herb that occurs in the
understory of tropical and subtropical forests,
and is an important medical plant. Its leaves
naturally roll up upon exposure to bright sun.
Its diurnal changes in fluorescence parameters
were measured with a Hansatech Modulated
Fluorometer (FMS2) under natural, prevent
ing leaves from rolling and DTT (an inhibitor
of xanthophyll cycle) treatment conditions in
order to explore the protective strategy against
photodamage. During the study period, it was
foggy or overcast from midnight till 117 30 am
of next day and clear later; the plants were
subject to sufficient moisture. The results
showed that photoinhibition of A .
leaves occurred already in the foggy morning

villosum

when the light intensity was lower than the
photosynthetic light saturation point. The pho
toinhibition was accelerated with increase of
incident light intensity, and recovery from it
was in process, gradually in the afternoon when

light intensity decreased ( Figs. 1, 2). In accor
dance, the norr photochemical quenching rate was
increased with an increase of incident light nterr
sity. Preventing leaves from rolling accelerated
photomhibition ( Figs. 1, 4). DTT treatment re
sulted in severer photoinhibition and reversible irr
activation of photosystem two’ s ( PSII) reaction
center( Fig. 4) . Inactivated PSII may quench ad-
ditional excessive absorbed light energy and dowir
regulated its function so as to prevent it from pho
todamage. The fluorescence parameters under all
above experimental conditions recovered nearly to
the predawn levels at 23 00( Table 1). This study
reveals that leaf rolling, xanthophyll cyce and re
versible inactivation of PSII are effective mecha
nisms for the protection against photodamage of
photosynthetic apparatus of A. wvillosum. The
three mechanisms start to function in sequence
with increase of light stress.

Key words: chlorophyll fluorescence, photoinhibition of photo
synthesis xant hophyll cycle, leaf rolling, reversible inactivation

of PSII reaction center, Amomum villosum Lour.



