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Effects of independent planting and mixed planting
of Arundo donax on lead accumulation
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Abstract ; We studied the effects of mixed planting pattern on the biomass, root-shoot ratio and lead accumulation of Arun-
do donax , through potting experiment in outdoor, by selecting Acorus tatarinowii, Iris tectorum, Canna indica and Arundo
donax as experimental materials. The mixed patterns were formed by Acorus tatarinowii + Arundo donax, Iris tectorum +
Arundo donax, Canna indica + Arundo donax, and Arundo donax was taken as control. The results were as follows: (1)
Compared with the single pattern, mixed planting patterns with three aquatic plants improved the root-shoot ratio of A. donax

under the different concentrations of lead pollution. With the increase of lead pollution concentration, the root-shoot ratio
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showed an upward and then downward trend. (2) The lead content in the body and the soil of A. donax showed obvious con-

centration accumulation effect in the single and mixed planting patterns. The lead content in plants and soil in mixed plan-

ting patterns was significantly lower than that in the single planting pattern, and the differences were significant between

single and mixed planting patterns (P<0.05). (3) Under the treatment of high concentration lead pollution, the transloca-

tion factor of A. donax was greater than 1 in the single and mixed planting patterns. However, the bioconcentration factor

was greater than 1 in the low and high concentrations of lead pollution treatments. In the Canna indica + Arundo donax pat-

tern, the lead bioconcentration factor of Arundo donax was the largest in both above-ground and below-ground parts. There-

fore , we believed that Canna indica + Arundo donax pattern significantly increased the biomass and root-shoot ratio of Arun-

do donax, and had the best purification ability to lead contaminated soil.
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Table 1

Biomass and root-shoot ratio of aquatic plants in different concentrations of lead pollution

Mo b F oy
ARFE BRI

Above-ground ( mg)

R E Y

Below-ground ( mg) R

Root-shoot ratio

Treatment Planting pattern W FiE b 5 & (%)
Fresh weight Dry weight Fresh weight Dry weight

T, AC AT 8.53+0.09a 1.67+0.05a 3.85+0.08¢ 1.57+0.10a 0.45+0.45¢
Arundo donax
AET + L AT 8.18+0.03b 1.45+0.06b 4.42+0.10b 1.28+0.03b 0.54+0.54b
Acorus tatarinowii + Arundo donax
KA + BT 8.30+0.07b 1.48+0.04b 4.57+0.04a 1.25+0.03b 0.55+0.55b
Iris tectorum + Arundo donax
N + qLnf Ay 7.87+0.03¢ 1.18+0.06¢ 4.56+0.05a 1.060.04c¢ 0.58+0.58a
Canna indica + Arundo donax

T, AE AT 10.67+0.11¢ 1.90+0.06b 5.25+0.07d 2.04+0.03b 0.49+0.49¢
Arundo donax
HE + e AT 11.14+0.09b 1.95+0.04b 5.70+0.06¢ 2.05+0.03b 0.51+0.51b
Acorus tatarinowii + Arundo donax
KABR + (BT 13.3320.10a 2.16+0.03a 6.84+0.03b 2.23+0.02a 0.51+0.51b
Iris tectorum + Arundo donax
EIN- AL g 10.79+0.06¢ 1.79+0.02¢ 7.29+0.06a 1.90+0.05¢ 0.68+0.68a
Canna indica + Arundo donax

T, AL AT 7.36+0.10d 1.43+0.05d 3.19£0.04c 1.22+0.14b 0.43+0.43b
Arundo donax
HE + et AT 8.08+0.04c 1.53+0.05¢ 3.68+0.03b 1.33+0.13ab 0.46+0.46a
Acorus tatarinowii + Arundo donax
KAZR + (LT 8.26+0.06b 1.69+0.03b 3.72+0.04b 1.39+0.03ab 0.45+0.45a
Iris tectorum + Arundo donax
FNFE + ety 8.43+0.07a 1.93+0.05a 3.78+0.03a 1.460.06a 0.45+0.45a

Canna indica + Arundo donax

TE: Ty XA T, (RWERTSH; T, SWERTGE, RPEEE N TR ERMEZE, RN /NE T B R0R 22 535 B # 0K

F-(P<0.05), T,

Note: T,,. Control group; T,. Low concentration of lead pollution; T,. High concentration of lead pollution. Data are x+s. Different lowercase

letters in the same column represent significant differences (P<0.05). The same below.
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1. Arundo donax below-ground; 2. Arundo donax above-ground;

a

3. Acorus tatarinowii+Arundo donax below-ground; 4. Acorus ta-
tarinowii+Arundo donax above-ground; 5. Iris tectorum +Arundo
donax below-ground; 6. Iris tectorum + Arundo donax above-
ground; 7. Canna indica+Arundo donax below-ground; 8. Canna
indica+Arundo donax above-ground.The data in the figure is the
mean + standard deviation. Different lowercase letters represent
significant differences in above-ground/below-ground ( P <
0.05). The same below.

K1 AR B G R K A AE Y AR B o
Fig. 1

different concentrations of lead pollution

Lead contents of aquatic plants in

2.3 Bt ERESENRN

A A AN [ e B A 75 e A BT 4 ol A A8 5
8 S Hp A S B AT R Al B R AN [ o A X
Xt ARG QR L RE T (8 2) . AAIET 2 AL
B TEAN R BE BT 5 YL A BT 4 Fof o A5 XA
SR R AR S B BE R BT T T A H R R Y 4
o, R AT S R R, X B B
P AR AR 2 B A 22 57 2 3% (P<0.05) , £ 0t
PR ERRRE, R A A B AR, OGN+ AR
P AR AR P A e B 2E(EH N 0.16 g -
mg" o TEARMR AT QAL BT | AR AL RRAE 5 X IR 4
HATR], AE P AT SRR R B S R T 2
MR AR A, HE T2 181 A9 25 53 1k 2% (P<
0.05) ;2 FAEY) (£1 5l +AEM AT KA SR +4E
M PAT SENAR+AE M P AT ) A TR AR 32 ] 22 572



2 JER A . BN SR AR AE I A AR R s 155

N
o
1

11
R 1
o NN
215 Hwv
o
g =
4T 210t
&2
.=
o
o
- S5F
E b b p
a b ¢ c
0 L x#=sesmmm 29
Tck T Tg

LI Treatment

L. Aemtrsdrs L. A B e 275 1. KA 5 B+ et
FirTs V. R ANREHLM 1T,
L. Arundo donax ; 1. Acorus tatarinowii+Arundo donax; IIl. Iris tec-

torum+Arundo donax; IV. Canna indica+Arundo donax.

2 AFMEEENS G T LR
Fig. 2 Lead contents of soil in different
concentrations of lead pollution

PEARRE (P>0.05), - 309 # & & 28 1k 3 [l oy
2.57~2.76 pg - mg’, TERMREHTS YA R R
FPREC A AL 0T P AT e o B B s T 2 R
AR AR R R 22 (H 7.96 pg » mg”, HEA]
Z i) 2% 5Pk 8.3 (P<0.05) ;3 FhIR Rl = 22 i) 2%
Sk ARG E A 5.07~9.81 pg - mg',
IR FRAT R IR SR A S YA R SE N
LR P AT IR AR S rh A R, X R
B, TE VR B TS Y T, 4B I AT AR B X6 i 1) i ik
e IR, Nz 36 N AL R HOIRAR 2 ks 9 i) 1R ol
PRk — A5 AR T R 0 X A B W RE T
2.4 B IEMHAMEREENZ I

2% 2 A, 78 X BE A RV vk R A IS e Ak R
T AR AT TR ORI 2 oA TR A Y B i i
FEENT RS Y BT, 4 B R A
B2 ZBIRT 1, XEHTERERE
GG b T, P SRR R R Pt &
R A 5 it T LG o A A v ) B T R R A
g AFAEAR v, FEFG 2R BOK BB 54, (14 &) F 1l
-z e AR A (BUEGER A AR 48, 2014) , 7E XTI
YRS v B2 5 T e i b HE RO A IR
T LA TE AR Y A0 M BE - A 3E R VR B T
HERE AR R 00 AR A 8 0K 22 0 4 e i AR R
W, i FEERE E A TR N AE R BE L, AR
Hbu 1343 A0 M T o A R R R BT A TR

R e B AN R MR A T e rp 3 R R AR = Y b 1
R E Ay s R KT 1, HAEREE A
1.03~2.81, Hi B R LM AT E AR T, b
TR BT E ERR T, R 2 WAL A
T Yl A B A A AN W RE R A [R] A R A X AR
MR HL A E R R BRI R, TE
Xif BR L B RO 2 RTR R 2 2 8] Y 22 MR
2 (P>0.05) , 17 76 1% e B A v B 4 15 e b B
T, A RN A AR 2 B A 22 5 B 2 (P<0.05) .
FEATC MR B R e v BE T YR b PR 38 AR+ AL
IR A ASE 3 4 b b8 o34 o RECEL I B v TR
PR AR 22 (A 53000 2.55 1 1.45,

3 W54 ®

3.1 B M A A KSR 2N

R 5 LY 2 i e A o BB BE Y R AR A
AR R R e T A 3 A SR T R A R
AL (XUBTARSE ,2013) , FEASHFSE H | AS [R] ik B 4%
15 Y AN EE R AR R T R e b R B B IR
PGB T A , BRAEAE45 (2006 ) 7E 4T X
FRMUA ) 15 52 ) (4 W 5 b A S EE A A B B
PR (25 AR T LU A 52 ) KT X I R 5% e, G
JETE Ph AL B S, 25T 5 OO BRI, 3 U B — 2
WRENY Ph X BRACZE A KA MR FEE ., 5%
(2013) X4 B TS YL X A6 I %) 1 AR K R 5
T WA TE Ph-Cd & A Wi i, HOAR e L 5 B
— H RS HRDRK 445 1R 5 L 2
WA BTG R RS, BRSO, X R
S DR R ARG Mk B A R R A A K (S 3R 8 R
MRV E o m i, e XY A EEN, X5
DI R ARCR 7§ S SN ) SE R ST 8 S e ¥l
{4 3 341 Al R S A 4 38 A — B0 (X BT A
2013; EEFH5F,2019) , BT 5 (2017) XFE M
Yy W AT AM B TR G BE 22 ) B A WO AR K R
B A 9 PR TR I P A AM TR AT LA
B B e R A AR e L, 32 R R Sk A gk T LA
PR A K AR T T AM BB ] LU R AR
RINES ,HHRE LN, MYKHS5LER
B (1% J5T b R 7 7K SF- B AR G, ZE AT 5 Ak B rp
FEBA Tt A AR LS BRI AE Py e Fn AM ECTE 1)
SEICHRA — B, X 16 B A B A AR 4 TR RO T e
AP AR — M EBGEER, X5 £H5



156 I = W7

40 %

£2 FRRESRSATANRERUNEERY

Table 2 Translocation factor and bioconcentration factor of in different concentrations of lead pollution

b3 PR X

LSRN 4

WERK

Bioconcentration factor

Treatment Planting pattern Translocation factor W LA R A
Above-ground Below-ground
R
T, LANaki) 0.61+0.09a 0.26+0.03a 0.43+0.08b
Arundo donax
[ T
AR + AENT 7] 0.51+0.06ab 0.28+0.00a 0.54+0.07ab
Acorus tatarinowii + Arundo donax
B b [H-
7](J_Q‘)% + AR AT 0.53+0.05ab 0.28+0.02a 0.54+0.08ab
Iris tectorum + Arundo donax
= IH- R
%}\+ ﬁi P 0.44+0.11b 0.26+0.03a 0.60+0.12a
Canna indica + Arundo donax
T
T, LA Naki) 0.69+0.03b 0.74+0.03c 1.06+£0.03¢
Arundo donax
AR+ AL AT 0.67+0.03b 0.90+0.09¢ 1.33+0.12b
Acorus tatarinowii + Arundo donax
SR +
7](J_Q‘)i + AN 0.87+0.03a 1.26+0.11b 1.44+0.08b
Iris tectorum + Arundo donax
KNS + AT 0.90+0.02a 1.710.15a 1.91+0.16a
Canna indica + Arundo donax
I
T, e AT 1.29+0.02a 1.03+£0.00d 0.80+0.01d
& Arundo donax
AR+ AENE AT 1.32+0.02a 1.68+0.06b 1.27+0.05b
Acorus tatarinowii + Arundo donax
B b [H-
KGR + 4ERTF AT 1.29+0.02a 1.330.06¢ 1.03+0.07¢
Iris tectorum + Arundo donax
" . .
FNIE + ALt 7P 1.19+0.02b 2.81+0.06a 2.37+0.03a

Canna indica + Arundo donax
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