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Historical Changes in Heavy Metals in Tree-rings of Masson Pine
(Pinus mossoniana) in the Pearl River Delta, South China

KUAN Yuan-wen, ZHOU Guo-yi, WEN Da-zhi®, CHEN Shao-wei, LI Xiang-guang
(South China Botanical Garden, the Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: Heavy metals (Cu, Zn, Ni, Cd, Cr and Pb) in the tree-rings of Masson pine (Pinus massoniana) growing
in Dinghushan (relatively clean area) and Xigiaoshan (polluted area) were determined in 5 year increments,
respectively. Surface soil beneath the sampled trees at Xigiaoshan elevated concentrations of Cu, Zn, Cd and Pb
compared with their background values in Guangdong Province, whereas at Dinghushan, had lowed metal
concentrations in the ranges of the background values except Cd. Contents of Cu, Zn, Ni, Cr and Pb increased
steadily in tree-rings from the heart-wood to sap-wood at both sites, reflecting the increase in the bio-availability in
the Delta area during the past decades. Peaks in Cu, Zn, Ni and most obviously Cr and Pb, were found in rings
formed after 1990. It was suggested that the recent increase of the heavy metals in soil and atmosphere in the Delta
was the main source contributed to the elevation of the heavy metals in the pine rings. In the rings formed during
the same period, content of Cu, Cr and Pb at Xiqgiaoshan were constantly higher, whereas Zn, Ni and Cd,
consitantly lower than those at Dinghushan, which was not only related to the difference of the metals content in

the environments, but also to the difference of accumulation ability of the metals in the pine. The results indicated
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that tree ring chemistry of Masson pine could provide information concerning historical changes of heave metals in

soil and atmosphere in the Delta.
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Table 1 Contents of 6 heavy metals in the soils (0—20 cm depth) around the trees from Dinghushan and Xiqiaoshan (mg kg")

Cu Zn Ni Cd Cr Pb
Sl Dinghushan  8.96+1.68b*  35.99+20.34  12.49+3.26a  0.55+0.12a 9.13+3.20 13.49+8.27b
PikE L Xigiaoshan ~ 35.73x10.6la  67.97+32.56  4.33x0.82b 0.19+0.14b 10.18+£7.52  98.95+14.98a

FE—5$3E G A FFBRRER EE (P<0.05). Values within each column followed by different letter are significant

difference at P<0.05 level. * FH#{H +b53#E iR %= Mean+SE
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Fig. 1 The contents of the 6 metals in the rings of masson pine from Dinghushan and Xigiaoshan
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