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Uptake of phenanthrene and pyrene by ryegrassfrom water

LINGWanTing' , GAO Yarrzheng ", LI QiwrLing' , XIE ZhengMiao’ , XIONG Wei' (1. College d Natural Resource and
Environmental Sciences, Nanjing Agricultural University , Nanjing 210095, China; 2. Department d Environmental Science and Engineering, Hangzhou Diard
University , Hangzhou 310018, China) . Acta Ecologica Sinica,2006,26( 10) :3332 3338.

Abstract : Polycydic arometic hydrocarbons (PAHS) are by-products from the inconplete combugion or pyrolyss of organic
meterids. Many PAHs and their derivatives are srongy potent carcinogens andor mutagens, and belong to a chemica dass
targeted by the US Environmental Protection Agency (EPA) . PAHs have been found with high concentrations in il and water
environment , posing great threats to human hedth al over the world.

Uptake by plantsfrom the surrounding il and weter is an importart gep for the trander of organic toxic contaminants into
food chain and web. Qearly, underdanding of how plants take up organic contami nants such as PAHs from the environment will
have condderable bendfits for risk assessment purposes. However , there is gill limited irformetion available on plant uptake of
PAHSs from il and water in the lag decades. Asaresut, the digribution of PAHs in il/water-plant sysems heretofore needs to
be € ucidated.

In thiswork , the uptake of phenanthrene and pyrene, as representatives of PAHs, by ryegrass (Ldium multiflorum Lam)
from culture ol ution was invegigated udng a greenhouse sudy. The initid concentrations of phennathrene and pyrene in agueous
lutionwere 1.00 and 0.12 ng/L. It was observed that the concentrations of these PAHS in ryegrass firdly increased and
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decreased theredter in the uptake duration of 0 — 288 h. While the accumuated anounts of tesed PAHSs by ryegrass roots and
shoots increased graightly , and root and shoot concentration factors of phenanthrene and pyrene initialy increased sharply and a
deady date was observed theredter in 0 — 288 h. It was notable that shoot concentrations, accumulated anounts, and shoot
concentration factors of phenanthrene or pyrene were generdly much lower than root. In addtion, root concentration factors of
pyrene were generdly 85 % 179 % higher than those of phenanthrene. By cortrast , shoot concentration factors of pyrene were
smdler than those of phenarthrene. The trandocation of phenanthrene and pyrene from root to shoot was observed in thet duration.
The trandocation factors ( TF) were caculaed. TF va ues increased firgly and kept approximately stezdy theredfter in 0— 288
h. However , TF vdues d phenanthrene and pyrene were stall (less thar 0. 031 and 0. 009, respectively) , indicaing that the
trandocation of these conmpounds from root to shoot in ryegrass vies dranmeticaly redricted. In addition, snce the Ky, vaue o
pyrene was higger than that of phenanthrene, a larger portion of pyrene wedd be partitioned into plant tissues particularly plant
lipid parts, resulting in the smaller TF vaues o pyrene than those of phenanthrene. Resuts of this greenhouse sudy would
provide ome indght into the uptake of hydrophobic organic chemicas by plants, and would be vauable for food security and
ernvironment protection.

Key wor ds:plant uptake; polycydic arometic hydrocarbons (PAHS) ; phenanthrene ; pyrene; accumulation ; trandocation
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