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Bfects o increased atmospheric CO, on nutritional contents in poplar ( Populus
pseudo-simonii ( Kitag.)) tissues and larval growth o gypsy moth ( Lymantria
dispar)

WANG Xiao-Wei*? , JI LanrZhu'' * , LIU Yan'™® (L. Intitute o Applied Eodlogy , Chinese Academy of Sciences, Shenyang 110016, China; 2.
Graduate Schod o Chinese Academy o Sdences, Beijing 100093, China) . Acta Ecologica Sinica,2006,26(10) :3166 3174.

Abstract : Changes in concentrations of chermica conponentsin green leaves, litters, twigs and fine roots usudly take place when
the plants grow under devated atnopheric G0, . Variations in phytochemigry may irfluence gpecies interactions and ecosysem
processes such as conmpetition , consunption, decormpostion, and biogeochemica cycling. Increase in anmogpheric O3 resultsin
increase in foliar garch concentrations, carborrbased secondary metalolites, particuarly phenolics, while reduction in foliar
nitrogen concentrations. QO,-induced changes in foliar chemigry tend to reduce led qudity and may further dfect insect
herbivores. Increasng atmogpheric GO, d 9 has potentia influence on decoposdtion as the chemica conponents of dl plant

tissues are changed.
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To examine the likely changes in the nutritional quality of tree tissues and the performance of |esi-feeding fores insect under
increased atmospheric G0, , sanples of poplar ( Populus pseudo-simonii [ Kitag. 1) grown in Open Top Chambers a ambient and
devated (65Q11 L™ 1) OO, were collected for measuring nitrogen concentration, G/N ratio , sluble sugar and sarch contents in
leaves, barks, coarse roots ( > 2mmin diameter) , and fine roots ( <2mmin dameter) . Gpsy noth (Lymantria dispar) larvae
were reared on a snge branch of experimentd trees in a nylon bag with 1 mmx 1 mm grid. The reponse of larva gronmth was
observed in situ.

The resultsindicated that increase in OO, significantly reduced nitrogen concentration in poplar leaves ( - 8.94 % in average
within growth season) , bark (- 9. 13 %) , fine roots ( - 5.35 %) , and coarse roots ( - 10.53 %) . C/N ratios of green leaves
(+9.98% in average within gronth seaon) , barks ( + 9.54 %) , and coarse roots ( + 10.27 %) increased dgnificantly in
reponse to increased QO,. C/N ratio in fine roots increased only 4. 12 % (not significantly) . Totd carbon contentsin dl tissues
were undfected by QO treatment. Hevated OO, sgnificantly increased soluble sugar ( + 13.89 % in average within growth
seaon) and norrgructura carbohydrate ( + 12. 67 % in average within growth season) in poplar leaves, but starch concentration
increased 24. 67 % only on 20 July , no dgnificant changes in ledf starch concentration were found on the other sanrpling dates.
Carbohydrate concentrations in poplar roots and barks were insendtive to GO, trestment , but luble sugar contents in fine roots
decreased by 10.54 % in regponse to devated GO,. When seoond gadium gypsy noth larvae consuming poplars grew under
increased QO; for thefirg thirteen days, their body weight was 30. 95 % lower than the larvae a ambient GO, , but when larvae fed
in the same treatment for the next eeven days, no dgnificant difference was found.

Increase in atmogpheric GO, had adverse dfects on nutritiona quality of Populus pseudo-simonii [ Kitag. ] tissues and the
resultant variations in chemica conmponentsof green leaves had a dgnificant but negative impact on the growth of early indar gypsy
noth larvee.

Key words:eevated QO;, ; Populus pseudo-simonii[ Kitag. ] ; nutritiona quality ; nitrogen; carlbohydrate; Lymantria dispar
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