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Influences of PAHs and Ammonium on Growth of Duckweed (Lemna perpusilla Torr.)'*

Jin Hee Park’, Sang In Shim®"

*ﬂ?ﬂ‘%’l@emna perpusilla J. Torrey) L HEA HAA AHEE O] & &A% H{A FA 4ot
2 At L9E FHAAY FAEAANA A= A5 oS vA= 5452 ¢ PAHs(polycyclic aromatic
hydrocarbons; ThEHaFE el 40t FRE(NH)O A5 54 B7HS 98 S7wS ol 43tdnt. S48

PAHsS} QR o] Sofsliz Warolo] Z717elet A4S WaFeleA WSS ZASISAT, 2RI, F72 e
A4S PAHsY| $7¢f ko] wret 27 wh3-519ith. PAHs% fluorene®] 2] wj E7H-tHhe] A7bo] 7HE A el = S
0 1, fluorantheneT} pyrene-2 A4 A3 a1}7} A Qlth. fluoranthened} pyrene® 7% 30ppmA =9 F L oA=
ST A Aol AY DolubA] tTh AEMa TEFe E3F APt sAEEY S0l wek oE2A Uesith
Phenanthrene®} fluorene *2] A] fluoranthene®} pyrene # 2] W E.t} chlorophyll®] ko] Wo] ZFAE Tk T,
gpAke} SgtE R 2 & A carotenoids®] 7 $- fluoranthened} pyrene 30ppm ©0]3}9] W w2 X T Al 23|
ol of7t F7hske AL ® YENT. ol A5 k=9 fluoranthene E+= pyrene A 2] A o]& &&o] F7/H2%e]
SHALS) 2F8-S Apeto] BHAESE B9 carotenoidsE Wo] WA It A4S ole AR FEHL. YEES
mMe] e ROl EAFN AAAe Age 2 ANENE ZE A ey

=
(o
'rr‘

Z20|: CHIUSIEEEIS APAHS), YR, SN

[=2]

oK
o

TR

=

ABSTRACT

Duckweed (Lemna perpusilla J. Torrey) is a typical floating aquatic macrophyte that has been used for
evaluating phytotoxicity of toxicants. In this study, we evaluated the responses of duckweed to PAHs and
ammonium as toxicants that frequently affect the growth of plants in polluted industrial and agricultural areas.
As the duckweed is growing in aquatic environment, the PAHs and ammonium were incorporated into nutrient
solution and the fronds were cultured hydroponically. Frond growth was responded differentially to the
concentration and type of PAHs. The severe inhibition of frond growth was observed in the treatment of
fluorene. Fluoranthene and pyrene, however, showed weak inhibition of frond growth. The latter PAHs that
showed weak inhibition did not reduced frond number at the low concentration of 30 ppm. Pigment contents
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were also responded differentially. Phenanthrene and fluorene reduced chlorophyll content more strongly than

fluoranthene and pyrene. Carotenoids, well-known antioxidative compound, was relatively increased at the low

concentration of PAHs up to 30 ppm by the treatment of fluoranthene and pyrene, suggesting an increased

antioxidative activity in fronds. Ammonium treatment showed higher inhibitory effect even low concentration

of 3 mM.
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SR, perpusilla Torr.)2 2009 8Hof e AR
Al FRHOA st g AlH F 1% sodium
hypochlorite -§-24of] 20427+ 'Jo] Htst3ich B+tE A=A
= 5715 AAR = vjgHolA e AJ7HA] wieFeteiT A
el S 25T Sl AAISHGAL 1 F Yo A
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A A e ol A A Zo] AT ATk o] &5kt

PAHs®] a5 57| 9fsto] A&k B 150go]| ofAlE
of 2FHE ¢ PAHE 50mg Z8A|7] & £ Az &
7172 x 72 x 100mm)o] ZeHE AL FAHFR G
100m¢ M7kt & S-S QAAE 7Lz S7H4
oL Aol A WS AN dRES A sE
SHA NHLCls s g ol X7t gich ¥ OECD 7|&&
e} Ax s on wopole] mrjopie] SE e} 2
t}.  NaNOs, 510mg/L; MgCly6H,0, 240mg/L; CaCly
2H,0, 90mg/L; MgSO+7H,0, 290mg/L; K,HPO.3H,0,
30mg/L; H3BOs3, 3.7mg/L; MnCl»4H,0, 8.3mg/L; FeCls-
6H,0, 3.2mg/L; Na,EDTA-2H,0, 6.0mg/L; ZnCl,, 66x g/L;
CoCly6H,0, 29y g/L; Na;MoO42H,0, 1454 g/L; CuCly:
2H,0, 0.244 g/L; NaHCO; 300mg/L. HjoFol-2 A2 A] pH
£ 6582 A5G Ml e 25T F2xdolglon
5740 F=(PAR)= 1004 Em-2s-10] 1t of 9] of ufjof
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T A RS QaAY 22 71202 AN
o, Mi= HEEE & & spectrophotometer(Shimadzu
UV-1700, Shimadzu, Japan)E ©]-&3| 663, 646, 470nmo]
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Chlorophyll a = 1221 x Agsz - 2.81 X Agss
CthI‘OphyH b = 20.13 x Asss - 5.03 X Ags3
Carotenoid= (1000 x A4z - 1.82 Chl a - 85.02 Chl b)/198
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Figure 1. Growth of fronds of L. perpusilla in the medium
containing various concentrations of PAHs. Five
fronds of L. perpusilla were incubated for 10
days in growth chamber of 25
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Figure 2. Responses of frond proliferation of L. perpusilla to the increasing concentration of four PAHs. Left and right
figures indicate the frond number at 5 days and 10 days after treatment, respectively
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Figure 3. Responses of pigment contents of L. perpusilla to the increasing concentration of four PAHs. Pigment contents
were determined at 10 days after treatment. Left, middle and right figures indicate chlorophyll a, b, and
carotenoids contents, respectively
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Figure 4. Responses of L. perpusilla to the increasing concentration of ammonium. Left, middle and right figures indicate
frond number, weight and pigments contents, respectively, of fronds grown for 10 days
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