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Abstract; Taking Thalia dealbata Fraser and Arundo donax var. wversicolor Stokes planted in the
constructed wetland of Domestic Sewage Treatment Plant of Wuyishan City as research objects, contents
of Mn, Cu, Cd, Zn, Cr, and Pb in leaf and stem of both plants at different growth times (June 14th,
August 2nd, September 20th, and November 8th) were determined, and accumulation and migration
characteristics of 6 heavy metals and correlations of growth time with contents of 6 heavy metals in leaf
and stem of both plants were analyzed. The results show that contents of 6 heavy metals in leaf and stem of
T. dealbata and A. donax var. versicolor generally are the highest on September 20th or November 8th.
Contents of Mn, Cd, and Zn in leaf and stem of T. dealbata and A. donax var. versicolor are within the
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normal range or lower, Pb content is out of the normal range, and in general, contents of Cu and Cr are
within the normal range on June 14th, August 2nd, and September 20th, but out of the normal range on
November 8th. In general, migration coefficients of Mn, Cu, Zn, and Cr of T. dealbata are greater than
1, while those of Cd and Pb are smaller than 1; those of Mn and Cu of A. donax var. versicolor are greater
than 1, while those of Cd, Cr, Zn, and Pb are smaller than 1. Except for Pb content in leaf of T.
dealbata and Cd content in leaf and Mn and Cd contents in stem of A. donax var. versicolor, growth time
of T. dealbata and A. donax var. versicolor shows significant ( P<0.05) or exiremely significant ( P<0.01)
correlations with heavy metal content in leaf and stem, and correlations of growth time of 7. dealbata with
contents of Mn, Cd, and Zn in leaf and stem are relatively good, while that of growth time of A. donax
var. versicolor with Cr content is relatively good. In conclusion, there are differences in accumulation and
migration characteristics of 6 heavy metals of T. dealbata and A. donax var. versicolor, which are multi-
heavy metal tolerant plants; in the constructed wetland of Wuyishan City, it is recommended to use T.
dealbata in restoration of Mn, Cd, and Zn-polluted environment and A. donax var. versicolor in restoration
of Cr-polluted environment.

Key words: Wuyishan City; constructed wetland; Thalia dealbata Fraser; Arundo donax var. wversicolor
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Table 1 Comparison on heavy metal content in leaf and stem of Thalia dealbata Fraser and Arundo donax var. versicolor Stokes in constructed
wetland at different growth times (X+SD)"

TR T EEE G/ (mg - kg™")

H 18] Date Heavy metal content in leaf of Thalia dealbata
(MM-DD) Mn Cu cd Zn Cr Ph
06-14 214.729+5.795Ca 31.990+0.427Ca 0.095+0.002Ca 8.616+1.125Da 2.779+0.182Ca 15.333+0.708Ba
08-02 246.094+3.476Ba 35.938+0.407Ba 0.067+0.004Db 16.752+2.162Ca 4.066+0.406Ba 13.622+0.285Ch
09-20 281.594+6.161Aa 30.125+1.363Ca 0.125+0.001Ab 46.250+2.309Ba 3.556+0.393Ba 14.469+0.976BCb
11-08 251.813+6.088Ba 45.125+1.330Aa 0.117+0.003Bb 54.375+4.089Ab 16.016+0.356Aa 18.031+1.221Ab
H 4 Date HhEETPESESE/(mg - kg™')  Heavy metal content in stem of Thalia dealbata
(MM-DD) Mn Cu cd Zn Cr Ph
06-14 95.688+2.663Ch 16.958+0.479Db 0.098+0.001Ba 8.272+0.942Da 2.529+0.344Ca 12.844+0.617Db
08-02 106.250+6.256Bb 20.234+0.379Ch 0.080+0.005Ca 14.750+1.338Ca 3.700+0.365Ba 14.483+0.308Ca
09-20 145.219+£4.106Ab 23.125+0.682Bb 0.131£0.003Aa 40.938+3.672Ba 3.328+0.362Ba 16.844+0.749Ba
11-08 137.500+5.236Ab 40.625+0.814Ab 0.126+0.002Aa 75.938+4.829Aa 15.313+£0.257Aa 21.031+0.495Aa
F 1 Date ﬁufﬁﬁuf“"'iéﬁﬁ\ﬁ/( mg * kg71 ) Heavy metal content in leaf of Arundo donax var. versicolor
(MM-DD) Mn Cu cd Zn Cr Pb
06-14 56.115+4.641Ba 13.906+0.389Da 0.051+0.002Bb 11.442+1.284Ca 3.919+0.382Ch 9.442+0.762Cb
08-02 44.313+2.851Ca 21.563+0.503Ba 0.067+0.005Ab 6.625+1.141Da 2.720+0.395Ch 16.142+0.279Bb
09-20 56.750+4.585Ba 19.500+0.894Ca 0.031+£0.003Db 53.438+1.753Aa 9.331+0.221Bb 15.625+0.679Bb
11-08 72.438+4.499Aa 40.220+1.261Aa 0.044+0.001Cb 46.563+2.179Bb 14.119+0.227Ab 21.219+0.475Ab
H I Date M P25 P 4 JE & 5/ (mg - kg™')  Heavy metal content in stem of Arundo donax var. versicolor
(MM-DD) Mn Cu cd Zn Cr Ph
06-14 34.854+3.112Ab 12.929+0.363Db 0.061+£0.002Ba 13.397+0.990Ca 5.507£0.492Ca 14.181+0.786Ca
08-02 26.250+3.880Bb 20.375+0.415Bb 0.087+0.002Aa 7.979+1.338Da 4.717+0.464Da 18.941+0.537Ba
09-20 26.575+4.638Bb 17.049+1.791Ca 0.041+£0.005Da 46.250+2.122Bb 9.959+0.218Ba 18.125+0.724Ba
11-08 26.875+3.074Bb 36.875+0.844Ab 0.048+0.001Ca 70.214+2.103Aa 14.788+0.125Aa 22.813+0.509Aa

D IRIB) AR 6] K 5 g R (R — A ) TR — 28 B P IR — T 4 )@ o e e AN [ A 4K Bt ] 22 5 2 3% (P<0.05) Different uppercases in the same column
indicate the significant ( P<0.05) difference in the same heavy metal content in the same organ of the same species at different growth times; [F]%1] R
[Rl/NE - F R [l — A4 K] e — A W) A Rl 2 B b 6] — B 4 8 & 8 22 5 B 3 ( P<0.05) Different lowercases in the same column indicate the

significant (P<0.05) difference in the same heavy metal content in different organs of the same species at the same growth time.
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Table 2 Comparison on migration coefficient of heavy metal of Thalia dealbata Fraser and Arundo donax var. versicolor Stokes in constructed

wetland at different growth times!

AN EL B THRZE Migration coefficient of heavy metal of Thalia dealbata

H 1 Date
(MM-DD) Mn Cu cd Zn Cr Ph
06-14 2.244Aa 1.887Aa 0.970Aa 1.041Ba 1.106Aa 1.194Aa
08-02 2.320Aa 1.777Ba 0.845Ba 1.135Aa 1.099Aa 0.941Ba
09-20 1.939Ba 1.304Ca 0.953Aa 1.132Aa 1.068Aa 0.859Ca
11-08 1.832Ch 1.111Da 0.927Aa 0.716Ca 1.046Aa 0.857Cb
-2 Mean 2.084 1.520 0.924 1.006 1.080 0.963
H 1 Date M ETINE S BT R Migration coefficient of heavy metal of Arundo donax var. versicolor
(MM-DD) Mn Cu Cd Zn Cr Pb
06-14 1.611Cb 1.077Ab 0.827Bb 0.853Bb 0.711Bb 0.665Cb
08-02 1.702Ch 1.058Ab 0.772Ba 0.831Bb 0.575Cb 0.852Bb
09-20 2.158Ba 1.151Aa 0.773Ba 1.156Aa 0.937Ab 0.862Ba
11-08 2.706Aa 1.091Aa 0.921Aa 0.663Ch 0.955Ab 0.930Aa
SEH{H Mean 2.044 1.094 0.823 0.876 0.794 0.827

D )3 R ) K 5 3 TR — A ) — BB 4 8 A % 3R AR AR ) A A b (7] 22 53 1. 3 (P<0.05) Diifferent uppercases in the same column indicate the
significant ( P<0.05) difference in migration coefficient of the same heavy metal of the same species at different growth times; [F) AR NG F bk
RE—AE KR AEEYE — B4R IR RN SR (P<0.05) Different lowercases in the same column indicate the significant ( P<0.05)

difference in migration coefficient of the same heavy metal of different species at the same growth time.
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Table 3 Fitting linear equation of growth time with heavy metal content in leaf and stem of Thalia dealbata Fraser in constructed wetland"

Cr F i LA Ph & B2 M6 R B3 (P<0.05)
ot i (P<0.01) , BEE P JIAEE K, Font F ki
Mn Cu.Cd . Zn Cr 1 Pb & T4 0, A Kt 5
-1 Mn ,Cu . Cd . Zn .Cr 1 Pb & A E 250091k
0.408 .0.353 ,0.314,0.919 .0.609 F1 0.239, 52%rp |-
i 6 FivE 4 i 1 AH OC R B 5 0.736.,0.794

iaR

S LT

HEm ALy 2 2

Heavy metal Fitting linear equation r F P Heavy metal Fitting linear equation F P
Mn ¥, =2.096x+211.870 0.408 8.573 * Mn ¥, =2.349x+80.063 0.736  31.737 ok
Cu y,=0.480x+27.396 0.353 6.991 * Cu y.=1.056x+6.763 0.794  43.457 ok
cd y,=0.001x+0.071 0.314 6.028 * cd ¥, =0.001x+0.075 0.460  10.387 ok
Zn ¥, =2.383x-10.196 0.919  126.453 ok Zn ¥, =3.274x-22.322 0.909  111.118 o
Cr =0.560x-3.195 0.609  18.108 * Cr ¥, =0.543x-3.278 0.613  18.403 #
Pb y,=0.128x+13.128 0.239 4.457 Pb ¥, =0.385x+9.569 0.928  142.691 ok

Dy, . M4 8 & i Heavy metal content in leaf; v, : Z5HH 48 & & Heavy metal content in stem; x: ZEACHFE] Growth time. #: P<0.05; %,

P<0.01.
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Table 4

Fitting linear equation of growth time with heavy metal content in leaf and stem of Arundo donax var. versicolor Stokes in

constructed wetland”’
HE)E AL ) e m ALty 2 2
AR . r F P AR . r F P

Heavy metal Fitting linear equation Heavy metal Fitting linear equation

Mn 1= 0.878x+42.052 0.364 7.301 * Mn y,=-0.337x+34.542 0.245 4.573

Cu y;1=1.098x+4.578 0.727 30.357 Hk Cu ¥, =0.978x+4.679 0.674 23.784 ok

Cd 7,=0.001x+0.063 0162  3.134 cd y.=-0.001x+0.082 0234 4356

Zn ¥ =2.174x-8.527 0.640  20.572 * Zn ¥, =2.9824-17.725 0.832  55.554 o

Cr ¥, =0.532x—1.780 0.816  49.922 o Cr ¥, =0.473x+0.472 0.826  53.066 o

b 7,=0.498x+6.904 0.843  60.076 . Ph y.=0.350x+12.245 0.794  43.287 o
Dy . M4 )8 &1 Heavy metal content in leaf; y,; ZE2HH 48 7 H Heavy metal content in stem; x; A HJ ] Growth time. #; P<0.05; s,

P<0.01.
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0.832.0.826 10.794,
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