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Fig. 1 Codonopsis pilosula seedings {30 days)
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difference(P<C0. 01) compared with the control group. The same as Fig. 4.
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Fig. 2 Effect of different copper chloride concentrations on the Fv'/Fm',Y(1I ),qP and ETR of

Codonopsis pilosula seedlings
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difference( P<C0. 05). The same below.
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Fig. 3 Effect of different treatments on the Fv'/Fm’,Y( I ),qP,ETR of Codonopsis pilosula seedlings
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Fig. 4 Effect of different treatments on the chlorophyll

content of Codonopsis pilosula seedlings
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Fig. 6 Effect of different treatments on the soluble protein contents, soluble sugar contents of

Codono psis pilosula seedlings
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Fig. 7 Effect of different treatments on the POD,CAT, APX activities of Codonopsis pilosula seedlings
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Effect of Applying Attapulgite in the Growth Medium on the Physiological
Indexes of Codonopsis pilosula Seedlings Under Copper Stress

RAN Ruilan, ZHANG Mudan, XIE Jiajia, SAI Naowangging, SUN Kun, FENG Hanging
(College of Life Sciences, Northwest Normal University, Lanzhou, Gansu 730070)

Abstract; Using the seedlings of Codonopsis pilosula (C. pilosula) as the plant material, and
exogenous application of copper ion, the effect of attapulgite on the physiological responses of the
leaves of C. pilosula seedlings to copper stress was studied. The results showed that copper stress
decreased the levels of the maximal photochemical efficiency under light (Fv'/Fm’), photochemical
efficiency under light adaptation(Y (II)) , photochemical quenching coefficient (qP), electron transfer
rate (ETR), and chlorophyll content of the leaves of C. pilosula seedlings. The copper stress also
increased the contents of soluble sugar, soluble protein, malondialdehyde (MDA) and the activities of
antioxidant enzymes (including peroxidase (POD), catalase (CAT), ascorbate peroxidase (APX)) of
the leaves of C. pilosula seedlings. Under condition without copper stress, the addition of certain
amount of attapulgite into the growth medium enhanced the levels of Fv'/Fm' and chlorophyll content
of the leaves of C. pilosula seedlings, but did not significantly change other physiological indexes.
Under the copper-stressed condition, the presence of certain amount of attapulgite in the growth
medium significantly relieved the decreasing of Fv'/Fm', Y (II), qP, ETR, and the contents of
chlorophyll of the leaves and, simultaneously slowed down the increases of the contents of soluble
sugar, soluble protein, MDA, and the activities of POD, CAT, APX of the leaves. These results
indicated that during the seedling cultivation of C. pilosula, attapulgite in growth medium could be
used as a beneficial component,to relieve the Cu-induced physiological stress.

Keywords: attapulgite; copper stress; physiological indexes; Codonopsis pilosula seedlings



