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WEAETLE R e e | HAH PE IS R b 4 SR B S 41
SRR T TR T L
A mAE YR A A Py AR o] A LU AR A AR AR e
SRR, BAR AR R 43 T 4 SR ]
B B 5 PR, A 2 s ol Ak, W)
BN FA A SR T R HEE T AR AR i e iR
BRI G EZI S Al N N TN =N ES P
B E Y Y pT PR AR KR, 3 B
JEAE 13 IR AR S LU R AR IR BURE B, Bk = 2R 5¢
W,

PR, FFEMSCER 1 AN (] 975 % 4t DX 7P o 3L 750
SRR (CR20RR 3R K ) K FL A 6 AR W ok A T
FOR GRS 38 i WL e AR W 2 W it
FORMERARG S 4w & A b, PG E S H
JELE MRS AT S0, R B SR AR W AR A AL Y
A

1 bPR s

IR GE A1 4
MR R [ 518 ROl B BE R T oK R
SERK %R FH (26°30'49''N,106°39'23"'E) , 145
IR FEAR A M L3R 1, 2 S U IR
0~20 em K2 T, SR LR IEA R YRR ST 2%
Jo, AT B 2 mm G

Y R ( Boehmeria nivea (L. ) Gaud-
ich. ) PR 52K (Sedum plumbizincicola) 53 5% H )™
POE A B s p s L B S B RS e 4%
REMEE I, B LR T RS A A
o fE s s b AT AR P el &, AR
Uit 0.1 L/min BAESAE R R4 S8R, IR EE
11 C/min TS, T2 350 CHEEEHA#H 0.5 h,
SRIG FLARSHD il 25 i & SR A= o . A= o
BB 2 mm TG

TG BE FH AR (9 K R R 3R T2 AR Y
“HURG—5 7 BEORRE BoK, B IR A A S AL A F

feflt,

1.1

RIEE It
W F 2020 4F 8~ 10 H 7E M4 R BB iR =
KM TT B 3 FpARFR , 43 FE A G0 AE 5 1 %o
JEALBE(CK) R A b B (45 AW o it i b
H96:4, T A, FRicH IT) A2 RRA YA B (FRid
FIM) AR ERRAE 4 o 4 RER, BIREGY
ST 4 (BT A YR i 1) F B kKR =
25% KR (i) , Wi R 2 J8 RIS T T
500 g ) BIRER T (R 9.8 em, H HAE 14.8 cm),
R AR 12 em) K ORLTISE B & 47 09 K Fh T8
A B 2 d A FEk sy, PR S R JE A
B% 10 d AFA5E 50 mL M R B 2238 TR (A3 L
2 2) , LMRIEFR IR
1.3 MENBSFE
1.3.1 A5 LM E

T3 54 Y pH R pH 1t (pHS-3E, Liff
TG ARA PR ) W Horp 138 pH #& UK - 10
2.5:1, W pH #e K 21 1001, A S 3 (EC) H
HL SR (DDS-307, i T RGNS A BR S A ) 2= i
TN RE 5 B AR AN A AU A 8 AR 3K 4ok
JE R I W L £ R A e B I s B ok
TIEE 4R & E 4 HNO,-HF-HCl (viviv=4:2:2)
TH I HL G G 45 25+ B35 4 (ICP-MS, Thermo
Fisher Scientific X2) Mﬁ—i,i%?j‘z)’%}é‘%ﬁ 576 C
(s Fp R B 16 h JE AR B 22 1 B A
¢ 3% THI 45 P R 26 1 G 25 41 R 1 L S R - X
SR REIG I (SEM-EDS) 7EHLIA 25 KV R 58 bk
AL (SSA ) i A 2 1w B A AL BROBE 4 B AY
( ASAP2460 , Micromeritics , 26 & ) Wl 52 ; 6k B4
SRR HIT 2 43 H14 Vario micro cube ( Elementar,
T ) 0 5 - AP AL P B TR B A AR I R
B B s H = S N & A E R -4 00k
JEEIN S 5 - M0 A P R B RO T 5 A A
FH 0.5 mol/L i) NaHCO, 1248 — 406t Lo ik 22
FHEH AT 1 mol/L ) NH,OAc 1242 — K e
TR E

1.2

F1 TEEARER
Table 1 Basic properties of soil
pH BSR, A EARE/ AR, &/ s, b, cw Zn/ Cd/ Ph/
(H,0)  (pS/em)  (gkg) (mg’kg) (mgkg) (g/kg) (mgkg) (g/kg) (mgkg) (mg/kg) (mg/kg)  (mg/kg)
6. 54+ 218.75+ 49. 56+ 5.60+ 3.22+ 11. 82+ 593.25+ 8. 89+ 83.48+ 225.33+ 0 .66+ 27.57+
0. 14 6.55 0.76 0.98 0.09 0.26 3.88 0. 65 0.28 42.40 0.04 1.74

TE A BUEY N I AR EE (n=4) , F 1A,



5 6 3]

OGS T E A W o M B K 1A K R 925

K2 ERZEFREES

Table 2 Hoagland nutrient solution formula

Hie i 5 77

o R IE/ (g/1) TR/ (ml/L)
KH, PO, 136 !
KNO. 101 3
Ca(NO; ), 236 i
VS0, 246.5 2
.50, 2.86 !
MnCl, - 4H,0 .81 !
ZnSO, - 7TH,0 022 1
CuS0, - SH,0 0.08 !
H,Mo0, - H,0 0.02 l
FeEDTA { EPTA e 1

FesSO, - 7H,0 557

1.3.2 AdpssanE

R 25 R AR R AT B R bR R RO E
FokAK 50 d 5, F b b5 N,
FAREFHET G, £ 105 CTFAREO0.5h, F75CTF
A PE T O SRHH EAH RE T E ARk
H BR8N 58 = Rk, 20 8 RO -
FeEFM . BT A = Kx 58 x0. 75 (Hd1 0.75 4
KIERE) . TR A5 A0, ff ] WinRHIZO i &
T R G FORAR RIEAT G (5 BERE N
300 dpi) o 4 ERAR FR FH 258 K BEBA E B4E
£ A BRI SR, TR SR R AR5 6 b
WA HEA T e FE . A WinRHIZO 2012b 1%
XA UL HE AT 40 A1, AR FOR AR R AR K
B AR AR R A B A AR SR 8 55
S8
1.3.3 A&HFmiatrn &

16 E KA KN EERE 7 d, B SPAD {X (soil and
plant analyzer development, SPAD ) I & A2 £ Tl %t 5¢
S JRTFE H A 0T Y AR X i 4f 2 5 i (SPAD
) . 7EWCHRAT & B K 9: 00 ~ 11: 00, 5% ] Li-
6400 i 4% AO6A 1 I & 1L (Li-COR, 35 [&) I 5
M SRS S O G R (P,) R R
(T,) SALFE(G,) MilE Co, HE(C,)FHEiS
B, KR FHRCR (WUE) I8 WUE =P, /T, 5,
ISR G584 1.000~1 200 wmol/ (m*+s)
FESL S CO, HREE N 470 ~ 480 em’/m’ , M IR JE Ky
23.4 C ~25.5 °C , X 60% ,

1.3.4 EZRMMAES>AETLELSENE
Tk M TR E S A Y BTk

a2 H,50,-H,0, H& 5, 2 7ML E Z AL
FE AW AR B BT HL 0 R, 8 JOE R T
WISE , TR Y 48 & 2l HNO, -HCIO,
(viv=4:2) e ARG 55 B BT (1CP-
MS) 5

S [ 2 T A TR 5 U S R K A )
S FTRRIEIR [ GBWI10010( GSB—1) | .+ HUm 4T
HEWI T [ GBWO7448 (GSS—19) | DL K2 28 A RE AT i
T, IR R LE 85% ~ 115% 2 7], #5i8 &
B(TF) = F oK 3 HE 48 & 2/ R E 48 &
i EER(BCF) = £k LE# (SR E4JR
/AR TR R R,
1.4 HIELE

JH Microsoft Excel 2016 #4780 HE 2 BRI, %
HI SPSS 25. 0 A%t B #li # A 7 Ge it oA, HZ E 1
15 (Least significance difference, LSD) K30 Ab# 2
[i] () 22 57 2

2 4

2.1 BEEEMUREWRIMER

SR AE Y Y A R A A S A W e M o
Mk 3 4 PR, AT E Zn Cd Pb & {E
J39 04 155.97.,2.97 ,.13. 99 mg/kg, 5t KA Y
Zn Cd . Pb &35 08 7 279. 44 217. 49 (6. 72
mg/ kg , AN FIA B} 28 1A W ¢ s TR 4 R VR R
BN 1.77~6.44, 22K S RA W)k pH 342 B
PE, 0500 9. 68 8. 41 5 bR AL M % 1 K 4 5 L FL
TR LR IIE S 13.82% 5. 12 pS/cm,
2.77 m*/g, Zn, Cd, Pb ¥ & ¥ {H 43 5] 585.82,
12. 34 .65. 57 mg/kg; 5t KA e B K4y 2 LS
R L RS 4 5 N 35.36% . 11.35 uS/cm
3.08 m°/g,Zn Cd . Pb & & H{E 53510 24 120. 89,
385. 64 .43.28 mg/kg, HE 1 FRFPAEY AT SEM
EITT DA, 22 R A W ¢ ol 27 4 R A o, A3 4501k
LB S b 5 BURY) s R AW A K a5 £l
B, EAREE R B B H TG ) 5 h BRI A B oe R A
ARV LR ], A AE Y ik 2T R AR C
O, HAth /D> ez a2 R AR W o 4% o L v AR
J¥}y Ca K. Pb Mg.P %5, S RAEY KA Ca K Fe,
Zn Mg Si %,
2.2 MERABESEEYAYREHERERRR

TR B L ZERE A B i T R AR AR K R bR A0
S5 PN, X HER E W 0 R A e b B I
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Table 3 Heavy metal content in hyperaccumulator and biochar

. R R

R MRRRIRR (mg/kg) RIS (meg/kg)  RAEMEEC RRMIM (mgkg) RS (mykg)  RAEREE
Zn 155.97+15. 64 585.82+42. 07 3.76 7 279.44£157. 64 24 120. 89+881. 47 3.31
Cd 2.97+0. 40 12.34+1.04 4.15 217.49+18. 36 385.64+16. 88 1.77
Pb 13.99+0. 90 65.57+5.89 4. 69 6.72+0.75 43.28+3.46 6.44

T IO ARy e T R < S e S AR R MR R e LU

R4 EWMROERER

Table 4 Basic properties of biochar

bty SRR sRA YR £ty ERRA W AR FRAYH

pH (H,0) 9. 68+0. 04 8.41+0. 07 C/% 50.91+12. 77 47.52+1.38
5%/ (nS/cm) 5.12+0. 08 11.35+0. 17 H/ % 5.35+0. 82 2.92+0.03
Koy 5/ % 13. 82+0. 29 35.36£0. 55 S/ % 1. 06+0. 13 1.25+0. 42
AR/ (mg/kg) 14.95+3. 17 18.09+1. 85 C/N Lt 22.67+5. 61 12. 65+0. 24
A/ (mg/kg) 8.15+2.26 8.02+2.37 I HE R (m?/g) 2.77+0.21 3.08+0. 11

PHES 728 ¥ 5/ ( cmol/kg) 21.56+0. 41 20. 16x1. 05 LA/ (em’/g) 0. 00 41+0. 000 0. 005 5+0. 000 1

N/% 2.24+0.03 3.76+0. 05 LA /nm 5. 68+0. 04 6.92+0. 17

K1 R AAY SEM BRI K EDS 43#rah R
Fig. 1 SEM images and EDS analysis results of two kinds of biochar

FEWOIN T ERMEE R (P<0.05) W HEiR L TR M b AR AR W R R (P<

WELW , A5 KAV i AEBAT L XA 0.05), 28 W BEAR T 23.1% . 41. 1%, 44.9%
HOEKMEmBEAWREZEN, HEERWZEM, 41.4%,
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Table 5 Growth status of maize after application of biochar

AW/ (g/pot, DW)

. ey 2
Qb B ¥R/ cm ZEHL/mm T ALY em L g
CK 54.03+3.45b 5.58+0. 13a 96. 03+2. 96a 1.67+0.07a 0.29+0. 02a
JT 54.73+6. 90ab 4.29+0. 24b 56.55+9.73b 0.92+0. 12b 0. 17+0. 03b
M 63.58+4.37a 5.91+0. 39a 86.75+12. 12a 1. 97+0. 49a 0.31+0. 06a

TE AR NE TR R Al — i () A R AR BR ] 7E 0. 05 K- L 285 B3 R 1A,

2.3 ERABEEEYEMRENERRERS

SRE T ERR RIE S FIRAR K 6 fi
TN ST RAH L, R A 1 A B P R OK AR R AR
PRIEATEA 2250 5 5 KA W e b B b 8 25 AR T
K AR AR R AR 2 v BRI E B AL (P<0.05)
IR T 35. 1% 28. 1% F1 28. 1%,
2.4 ERAEREEEYAYREHNMEESE

(SPAD &) Tk

AR B ISR R S A RN E 2 R, 1E
Hi 21 d, A3 2 [H i) SPAD (HIF LR FHEZE R, M
5528 d B FNEE 49 d, 5L RAY AL ELY SPAD {HY
AT X BEAL B (P<0. 05) , %) BR AL B Y 78. 4%
~87. 6% ; (H™ R A= Wi AL BRI SPAD {5 X} HEAb B
WHHB2ZES,

2.5 AEMEBHEXAXASEZHRSE

RYG T, WP AL W) i Ak B E S () R AT T
ORI R G A R ZE I R UL S EE A
1] CO, & BE, ¥m T oK iF H 19 7K 5 F 2%
(F7), Hp Ay B 5 X AT, P, T,
G, .C, X PUIF S 505 AN 3 52 K AR ok b
555t AR F i B AR T KM A9 T, .G, N C,(P<
0.05), 43 %l A X} B& &b BE A 33.9%. 32.6%
F163. 1%,
2.6 ERBEEEVENRENEXRESESE

FiAE 50 d J5 oK B3 2% (TN) 2
(TP) FI4H80 (TK) 2N 3 Fras, il HAE Y m iy
JXF i = Fh 3240 & 5 344 W35 (P<0.05) , 5t
RAYHRAEIE T KM b4 R 0 5 i B
WA T 14. 8% F1 43. 4% (B HAHR & 2 )

R 6 AWRLEREXRRREESER

Table 6 Maize root morphological indices under biochar treatment

Qb F AR/ mm AR H AL/ mm ﬂ%ﬁi?ﬂ:{/mm3 *ﬂ%‘éﬁfﬂ/mmz Eﬁfw"%ﬁﬁﬁi/mmz MARE A
CK 2 011.95+304. 93a 0.20+0. 0lab 125.84+7.22a 1 260.96+116.77a 401.38+37. 17a 1 158.75+208. 25a
JT 1 562. 68+250. 38a 0.19+0.01b 81. 67+15. 60b 907. 05+145. 02b 288. 72+46. 16b 1 079. 00+124. 02a
M 1 916. 11£202. 28a 0.22+0. 03a 139.01+29.24a 1 309.73+119. 00a 416.90+37. 88a 1 373.50+206. 06a

B2 I [RAh R AR X 4 R
Fig.2 The SPAD value under different treatments
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Table 7 The gas exchange parameters and water use efficiency under different treatments
- EOLEHER P,/ AT,/ AL G/ fifial co, WeEE ¢,/ IKAMFI A% WUE/
© [pmol(CO,)/(m? +s)] [mmol(H,0)/(m? - s)] [mmol(H,0)/(m?-s)] [ pmmol(CO,)/mol] [ pmol(CO,)/mmol - (H,0) ]
CK 3.62+1.20a 1. 12+0. 15a 78.59+4.72a 389. 90+26. 44a 2.27+1.53a
T 3.38=0. 35a 0. 380. 06b 25.61+5.09b 245.9261. 48b 2.32+0. 3%
M 3.14=0. 52a 0. 83+0.37a 57.21%27.97a 358. 67+54. 37a 3.32+0.98a
I3 PR REEY 3. 40 F1 3. 71 4% [AVRELE #) 5 %ot + 15
HAAWE S WA BEREER(P<0.05) 22 RRAEY)
B e R R TR 5 R RN 5 SR A W e b B ) -
B A BT W 22 5 L AR A ) R b R HE
A BEREILRBAR (P<0.05) .
2.8 AEGEHEKRKTIE Zn Cd ¥E
ATl B A AR S R IERY Zn AT Cd E R ANER
9.10 7R, X RRACFHAR L , 5% K A= 9 it fin b 2%
feim T EAR T Zn Cd B & i (P<0.05) , HEKH
EFERFIARLER Zn o2 0 B 16. 01,21, 70 %,
3 R A G KM R A B Cd F iy 11.64.25. 81 ff Ja I~k A Xt 0K
Fig.3 The nutrient content of shoot part of maize Zn Cd FRICRELW, MHFEREYRER T E

HEAR B 1. 19 A% ; 220K A: W) i Ab B K H b 35 4
R B BN IR AR T 23. 3% F11 40. 9%,
A i R IR B 1. 13 £%,
2.7 AEAEHLEFSER

H 3 8 AT, PN AE W Ab B W 2548 & T +
% pH, 1+ HEAH P B B4R TH T 76.4% |
124. 5% (P<0.05) , % 4~ 3 P =5 3¢ ¥ 1 T Ik 5%
M) 5 PR A 2 e A B A0 v T M AR Y i

KXF Zn s AR HFEIR T X Cd s 4ERE T (P<
0. 05) 5 Jiti 22 R A= 9 ¢ Jb 3 4 85 T E KX Zn Cd
(HEZRE ST $Em T Fokb 3T Zn 19 & S 68
FEAI T FRARTRXT Cd (& 4EBE T (P<0.05) . HIFR
10 AT RN, i SR A e i 2 4 v 17 3% Zn (Cd 2
B, ik 1 131.36 1 31.56 mg/kg, A% BE AL B Y
7.59 F145. 74 £5 (P<0.05) , {825 J§§ A= B 5 14 it
AN H = A i 2 R
21112 R T A RALFEXT T3 - FOK RS

*8 AE4LEHRTERSER
Table 8 Soil nutrients under different treatments
e pH AL CEC A 2L A A
(H,0) /(g/kg) / (cmol/kg) /(mg/kg) /(mg/kg) /(mg/kg)
CK 7.03+0. 06¢ 56.09+0.91¢ 14. 82+0. 56a 130. 84+4. 95a 413.59+15.28b 29.46+4.57¢
JT 7.67+0.07b 98.97+3. 45b 15.36+0. 15a 128.71+4. 74a 1 405.04+126.21a 50.71+3.77b
M 7.94+0. 05a 125.91+5.91a 14.91+0. 42a 105. 80+1. 74b 1 536.38+120.61a 64.27+5.08a
x99 EYRAETEXRK Zn.Cd EE
Table 9 Contents of Zn and Cd in maize under different treatments
e Zn ‘ﬁ /( mykg)‘ Zn E@%%\/Sﬁ%%%ﬂz‘ cd ﬁg/( mgkg) Cd E%ﬁzﬂﬁ%%iﬂz‘
Hhi L% TF Hi ¥ BCF #R¥F BCF #b 136 LR TF Hb -#8 BCF - AR#E BCF
CK 14. 82+ 21.78+ 0. 68+ 0. 08+ 0. 15+ 0.28+ 0.54+ 0.51+ 0. 40+ 0.78+
4. 18b 2. 68b 0. 15b 0. 00b 0. 03b 0. 15b 0. 04b 0. 26b 0.2la 0. 05a
IT 237.22+ 472. 62+ 0.51+ 0.20+ 0.42+ 3.26+ 13. 94+ 0.23+ 0. 10+ 0.44+
24. 06a 45.67a 0. 10b 0.03a 0. 02a 0. 90a 2.03a 0. 04b 0.03b 0. 06b
M 34.79+ 20. 83+ 1.73+ 0.20+ 0. 12+ 0. 64+ 0. 69+ 0.97+ 0.35+ 0.36+
5.91b 5.58hb 0. 44a 0.03a 0. 04b 0. 09b 0. 14b 0.25a 0. 06a 0. 06b
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Table 10 Contents of Zn and Cd in soil under

different treatments mg/kg
Ab Zn Cd
CK 149. 02+14. 59b 0. 69+0. 08b
JT 1 131.36+58. 12a 31.56x1.41a
M 177.39+7.51b 1. 86+0. 13b

H1 Zn \Cd B4R FC A7 LR SL RS2, n] DL B S
KAYIRGIAN Zn 55 F] 81, 69% , 2 kAL W7k 5 |
AW Zn 25 5] 9. 78% ; 5t R AW 5 AR Cd 55
£ 96. 05% , " KA =TI AR Cd 45 F] 43.79% .,
SRR oAb 3 A 458 R T e e T At T Ak B Y
Zn Cd i R EREYE TR, EL2NESER
T BE-HY R0 3 2R AE Y e il T
SRR EARN Zn Cd & —ERE F LK%
TR R R DI RE L SN T oK b 1 R b
TESR AR, - R G h R SR
7 AR I,

3 e

3.1 EREYRIMEMERN LRSS HRID
A T e A R X - S BEAR A TR S R AR )
MAERKE., HAS&A T IR0 HA %R
ROR R AE W) 5 9 Z2 AL A5 H BRI e R Ta AR m
PAIA R0 R 50 .l ad e 15 pH | BHES 1554
o A T BRI | T 52 e i B N 5 i SR s AR
(FRAAIACR Y BEFEh AH HE X B i s A
Wy =W it 4 S 35 4R T TR M A B

3 pH AL AL 5 O, 2 B A W R
MGE T R EEHEYAR R TR KL PO ARE SR
FROHER AR TAEYI A SR, B Rh A %
XPERAEY R A ERR I 8, MR
AW BT oK () A W i SPAD B, GBS
B R RIE A AE bR A5 T0 W3 I 4E X AR bR AR
K IHTE I RN, 31X 5 R B0 A ) e AR S 5
GER L SRR AW R BN B AR T R
K2 AR B R R RIE A (SPAD {H
FEAFEIR , 13X 5 DAAE R 255025 W i 8 o 52 56 245
SRIFASAHR 2 ] B JE PR 2 Al AS ] SRR e A
Ji 25 5 A, U HOR TR AT R R A A i AR
RIEH 4 )8 5 e ik AR S 5 Y R
I By A 2 3 o e AR AR BRI 28 Rl iy
SR T A A K AR R PR R A
BEIANG THR AW ALK (F6), FEEY A
Nl WA N e (B SSRGS S 1 Al
X5 R RAEY A SR A R YA
F UG T DL R A ) A W e ke A ) A K I A A
FH 5 A=W e BE TR0 B8 4 ) 75 3 4V 2L R 5 il A
AR
3.2 EEAYRMNEVESESENITN

PIFP B 4 JE & S A ) S B e K 4
JE R B A A W e v B R A R AE W) R Y Zn
Cd &= R RRAEAR Y 3. 76 4. 15 £, St KA
MY Zn (Cd g3 i s RAEHR Y 3. 31,1 77 fi%,
Hp S R AW A Zn, Cd &5 8 J& 25 FE AR W) 5 Y
41.17 A1 31,25 %, Rk SL IR 4 SR Wl oR 25 R A= 4 ok

11 EYRBANEXNTE-EVREREERE Zn BETLHRM

Table 11 Effects of biochar application on the content of Heavy metal Zn in soil-plant system

FAE T L5 Zn S

FiivReL i - e 2L W

TP RS TR

i (HEWRTIAR) /mg 5IA Zn g5/ % 7n BH/mg 370 B HE 5/ %
CK 112.67(0) 0 74.54 99. 96
JT 590.58(482.42) 81. 69 565.98 99. 95
M 119.87(11.72) 9.78 88.77 99.92
K12 EYRBAEHIE-EVRFZESE Cd 22T MN
Table 12 Effects of biochar application on the content of Heavy metal Cd in soil-plant system
e FhAETT 13 Cd B FiVREL Y -3 rh A= e TIE-HYRR TV RS
(kBT /mg 5IA Cd =5 /% Cd Bt/ mg 4 cd M S /%
CK 0.33(0) 0 0.35 99. 82
JT 8.03(7.71) 96. 05 15.79 99.97
M 0.56(0.25) 43.79 0.93 99. 84
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Effects of Hyperaccumulator Biochar Application on Soil Properties
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Abstract: Phytoextraction is a promising remendiation technology for removal heavy metal from the contaminated soil, which has been
widely used in the remediation of heavy metal contaminated soil such as arsenic, cadmium, copper and zinc. However, the disposal of
a large amount of plant residues after extraction of heavy metals from soil has become a difficulty in current environmental governance.
In this study, a pot experiment was conducted to observe the effect of hyperaccumulator biochar on maize growth and to assess the feasi-
bility of hyperaccumulator charring treatment by preparing hyperaccumulator from Sedum plumbizincicola and Boehmeria nivea (L. )
Gaudich harvested into biochar (350 °C ). The results showed that the addition of Boehmeria nivea (L. ) Gaudich biochar (ZM) had
no significant effect on biomass, photosynthesis and other indicators, except for a significant reduction in the N and P content of the
shoot of the maize, the contents of heavy metals Zn and Cd in maize increased slightly; while the photosynthetic characteristics parame-
ters such as transpiration rate of maize treated with Sedum plumbizincicola biochar (JT) were significantly lower than those of the con-
trol, with a 44. 4% reduction in total biomass compared to the control. The root volume, root surface area and total projected area were
reduced by 35. 1%, 28. 1% and 28. 1%, respectively, and the Zn content in the shoot and root of maize was 16.0 and 21.7 times
higher than that of the control, while the Cd content was 11. 6 and 25. 8 times higher than that of the control. Combined with the analy-
sis of biochar raw materials and the contents of heavy metals Zn and Cd in biochar, the above differences were mainly caused by the
differences of heavy metals in Boehmeria nivea (L. ) Gaudich and Sedum plumbizincicola. These studies indicated that the heavy metal
content of Sedum plumbizincicola and Boehmeria nivea (L. ) Gaudich was the key factor to determine whether it could be carbonized
and applied to farmland.

Key words: hyperaccumulator; biochar; reuse; maize



