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Effects of color films on growth and camptothecin content in the leaves of

Camptotheca acuminata seedlings

DAT Shao-Jun, WANG Yang, YAN Xiu-Feng®, MA Mei-Fang (College of Life Sciences, Northeast Forestry
Uiniversity, Harbin 150040, China). Acta Ecologica Sinica .2004.24(5) . 869875,
Abstract; Camptotheca acuminata Decaisne (Nyssaceac) 18 a native Chinese tree that produces camptothecin (CPT 3, a
pentacyclic quinoline alkaloid, which is known for its remarkable inhibitory activity against tumour cells. To investigate the
effects of shading on the biomass, chlorophyll content, photosynthesis and CPT content an leaves of (. acumiinata, the
seedlings of C. acuminata with 4 pairs of leaves were shaded by vellow, red, and blue film in plots in a greenhouse. The
resulting relative light intensity were 60. 695, 51.76%, and 26.96% compared to the full sunlight respectively. The biomass
of leaves, chlorophyll, photosynthesis and CPT content in leaves were measured on the 3™, 10", 15", 20" and 25" day
respectively, Light-response curves were measured on Day 20.

The biomass accumulation of the leaves is significantly inhibited by the shade of yellow, red or hlue film. The inhibiti‘cun
degree varies according to light quality and light intensity. The degree of inhibitions of the red film and blue film are gradually
increased over 30 days of shade treatment; however the inhibition of yellow film does not approach significance until the 25"

day of treatment.
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The kinetics af chlorophyll contents in the leaves shows that total chlorophyll contents under various films are lower than
those in full sunlight in the firgt five days. The contents increase gradually after ten days, and become higher than those in
sunlight after fifteen days of the treatment. The ratio of chlorophyll a and chlorophyll b contents in the shaded leaves is
consistently lower than that in sunlight aver the study duration. The chlorophyll content in shaded leaves is quite different
among these three films, and does not show regular characteristics.

The maximum net photosynthesis rates of all shaded seedlings decrease over time and being to become lower than that in
suntight around Day 5 of the treatment and is much less after day 10. The order of the maximum net photosynthesis rates from
the highest to the lowest is under the condition of sunlight, yellow film, red film and blue film (No obvious dilfference between
the red film treatment and the blue film treatment is found). After 20 days of treatment, the photosynthesis rate of light-
saturated point (Ame. ), light-saturated point (1.}, light-compensated point (7,), maximum apparent quantum yield (AQY ., )
of shaded seedlings by various films are all lower than that in sunlight to different degrees. The Auws I.» 1. and AQY ... of
seedlings under the yellow film treatment are 80. 86% ,61. 01%,26. 66% and 81. 35% of those in sunlight respectively. The [,
of seedlings with the red film treatment is lower than that with the yellow film treatment, A,,., I, and AQY ... however does
not show obvious differences. The Anus I and AQY .. of seedlings with the blue film treatment is lower than that with vellow
and red film treatments, eventhough but I. is higher.

The CPT content in leaves of all shaded seedlings shows no significant difference in the first five days of treatment {rom
that in sunlight, but is remarkably increased and hecome higher from the 10™ day to the 30" day of treatment. The leaves
treated with blue film for 30 days have the highest CPT content, whereas the leaves treated with red and yellow films have
similar CPT content. The CPT yield in leaves treated with blue and yellow films increases significantly and become higher than
that in sunlight after ten days of treatment. The CPT yield under the red film is higher than that of sunlight only around day
ten of treatment. The highest CPT yield is obtained under the blue film around Day 30 of treatment, which is 2. 49 1imes
higher than that in sunlight. CPT yield under the red film treatment, however, is higher than that in sunlight only in Day 1¢,
and no obvious difference is observed in other periods. The above results demonstrate that the shade treatment with films,
especially blue film, accelerate the accumulation of CPT in the leaves of seedlings, which may have practical significance in the

production of CPT.

Rey words :Campiotheca acuminata; color films; biomass; chlorophyll content; photosynthesis; camptothecin content
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‘Table 1 Effect of films on photosynthesis of Camptotheca acuminata seedlings
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Fig. 3 The chlorophyll content of whole leaves of Camptotheca acuminata seedlings under different color films
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Fig. 5 The camptothecin content and yield in leaf of Campitotheca acuminata scedlings under different color films
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