EA4E 6 2
20254E 11 A

S PN

Journal of Huazhong Agricultural University

Vol.44 No.6
Nov. 2025,176~185

WREFWE, 5K 18, JRIL, 2 28 0 B i TS e DU B9 08 52 A SO A BR B2 [ 7). A rp ool ez 2 4l , 2025, 44(6) - 176-185.

DOI:10.13300/j.cnki.hnlkxb.2025.06.018

ZXAMNESEERNRYRIEE R Kk E AR
BREFHE, KT I AL 20,

LEPREXFREBMFRAFE/ARRHFHAHRELTRE/RFmTE SRR LEEELRE,
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WE  WRGHITE W AR DU - 28 (1 (Zizania latifolia) VR ZR B TH OS5 SR 5632 R F , i 1T
FAGAIE X IORY) 528 AR A8 B P 8w S AT oM, WIS 0 28 AR A PR R DY 2558 R i ™
AN . SRR RIS A OB R TR, O ORI R PIEZE Y 2.4 4% s B R AEZE FL
B PO U AR > 25 > SR Y AR AR AR AR A A0 P B EE S B Y 1 508,148,261 19
fo ZEFMK 4P G A AR W) R AR N T S HI2 N T3/ T 1, R OO B B R I B 4 S R D 8, (H
R B s AN 12 BE 1 T RN o AR R i A i Ak BN TR P, P B ZE PP A R , TR S A 5 7
AR BE BRI 15 vk, D5 28 v BRI OR 5 B B0 T £ ol 22 A BRAEL , 17 R B PR I3 75 e 2 5 B0 TR =5 A0 MR A
O m M AR T AR B (AR K C L nT R R AT R i ERR AR 1 AR SRR AN R R
R RO SRR LR . 45 SRR, A 0~30 mg/kg LY L 28 (XU A B B E W B
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KR HH; EERE; SERE; MYBE; BRI
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mg/kg I ZF T, AR S R b 1364 Cd A9 & 0] 5
51013 mg/kg s 7E & i R 9 mg/kg () - 1E b
AT 1B RN T 3R As BAE D E B R BRI 71
80 i M R b Zn Cd WA= W) 5 4R R BUKR T
100" 5 P AR Ak B SR E 80 5 LA
w80 i) [ €% P Cd BT 2P F , Al A 3 4
WIE I T A R T AR AR O BRI S e A A
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SRR A I 4 R T B B R R A
1 ¥MRER=E
1.1 #RSiKH

25 2 52 HIEH R BB . - HERCA
Her gl KK R 0~20 em 32)2 4, T3Pk
JEANR : pH 8.19 4 HLJF 41.53 g/kg . 3 R A 42.48
mg/kg R 5.9 mg/kg B 84.0 mg/kg' .

Pb bRIE RN Cd AR WA R [ bR o, T
A E ZA @4 )8 S i AR I e s R Ay i
B R 4 AN R Y [ L v T T A AR R 4 B A B
NI
1.2 K&t

BB AR - 25 (XTI (TO) AR5 &4 4K
(LATCRR Y o et Ay v, N IR B 4 J@ AL B2 (T 1) (&
J A B 4 T A A (T2) K iy Jo e 43 BOCAE AR X
HRAL(T3), M E3INELE . TIARESMHRES
23 20 a Rl 3 RTHA W TR o E A JE A
RO, T2H R RSB S % PR s &
218 20234E 7 H 26 HAESE Rl K2F R AT IR
T8 BRIBR A MR R A PSRRI,
BIE 4B 32 kg, ¥ B TIN5 e iR 21 e 26 A 12
AN K BT (AP 42 45 em, 3 30 cm) H, JinZK IR 3
W T20234E7 H 27 H N Rl B2 B Bl 28
FUBT, o0 AR e B T B8 B /N (K S5 3 19 4 1 3 Bk
TEA

®1 BHAWIEE

Table 1 Experimental arrangement

for pot cultivation mg/kg
34 Analyte TO T1 T2 T3
Pb 0 30 300 300
As 0 12 120 120
cd 0 0.2 20 20
Hg 0 0.1 2 2

S RIE AL I A DK U B 2T R ) i
FE L HZ 1 RPE 2R KA ZE T K BE 1K RIERL K
1 TUURBRY 3~T7 cm. Ay ik o b4 Y 5 350 4 Js ML vh
Tt SRS LRI, ORI P A s 3 XL S R
Wi, TEEARKEREEA B E A IR (N-
P.05-K:0 15-15-15) ,40 g AR 3 IR &G0, 5 E
AFy BEZ SRR I, T 10 7 3 Wi e 24 9K R Iof i
1.3 HRlESLE

Ay EF R ZE R %5 1.3.6.10,15,21,28 .43,
58.73.88.103.119.134 . 149 K RAEVIFHWFES . X

PETEAE 5 s R FETL RN, FH 28 O AN 85 A4S 2 R B
SA TR, bk 20 40 AR 5 24 TR 50 5 B 7
FE0.5 kg, PATRIFE AR A, T B AL AT, FHETEEBL
JEE 5 1 FLARE 250 pm i, B F—80 ‘CUKARIRAT
FEEFERSE 103,119 K RAER R K H—5
MIZE E BEARIZ T, A SRR ol ke, ZlK vhisk 3 3k , 3%
YL 43 i TR I 25 R 8 5 O I , R AR 2K
I R0 PR J5 255 20 VDN BE 105 CHERR R
30 min, 70 C1- & 2 18 B i , Ay iR ML R i 2o FL A% 250
um i , BT —80 “CURFE 1T
1.4 HEmENAE
1)Pb A1 Cd (il 52 . B 0.300 g TR AIRE i & T
25 mL #EIE L, A 15 mL HNO,+HCIO, 1B &1
WA 42 1), FH A B 7 38 XUt PRS2 i, 78
W AR A 2 mL H,O,, B3R 74 0%, A
Wi B It E RO . IR AR =S L H
1% HNO, % 35 Ve s 3 UK, IR TR iR ik s 2
25 mL 2 a0 fUE 2, A IF AR I oo e BE o
Bro Pb AR F5 R« BLE LR (P 23 O BARRT ) 5
K Ay 283.3 nm; B2 4% Ky 0.5 nm; kT L O 8~12
mA ; #ABE Sk 5 B 6 mm; 25 P &M 8 L/min, Cd
ALES 2 R BUZR G TR (Cd 25 O BT ) s KA
228.8 nm; FE4E M 0.7 nm; kT HL I M 5.0 mA.
HERRFRE 0.300 g HE A B EE T 25 mL H#EIE R
W, in A 15 mLHNO,+HCIO, 1& & % 8 (/K1 1t
4:1) BRI . U H | FH IR 7 38 XU BE RS i
e, YA TR 7 R4 3 mL B IA 2 mL Kk
2. FEIHARRRH SRS, H 1% HNOS I RCR
i TN TR P 55 38 28 25 mL AR E &, A R
TG G RE T AT A3 B, R S5 [T TR o
2)As FTHG IIIAE o As B R FH 128 6%
TEALHEAT , TR TR R AR B GB/T 22105.2—2008
(g BoR A BT B8k 5 2
43« e rb SR 8 I VHEAT , A A S P s AR
GB 5009.11—2014¢ £ it % 4= E Shn i 1200 rh s &
TCHLAE R 5 YIEAT o AR AR < B85 Rl 260 V
As 230 AT 8 3 4 50~80 mA 5 i 5N <5 3
SN 500 mL/min; B A 800 mLL/min.
Hg [0 % % F &4k 4 & 26 I3 7 98 SO B 1 ik
1o UURRY Rl E K4 GB/T 22105.1—2008¢ + 1
Jii EOR R BRI E IR U6 B 1)
e BRI E ) AT ANER AR - 1 ek 280
V5 AGE KT HL R 35 mA s WL 5 B R 8 mm ; SE R i
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(B4 1 s AN A 200 °C5 283 24 300 mLL/min;
BEM A 0 900 mL/min; TR E] A 10 s M)
ZH LR I HE GB 5009.17—2021 (£ i 26 4> [ 5
B £ v RLOR B BILSR 0 ) AT, AN s A1
h G B AE 17 5 T - 240 V3 Hg 25O BB AT L3
30 mA; JF Tk g8 I + 200 °C 5 2% % 8 : 500 mL/
min; 5 # <% - 1 000 mL/min, & As Fl Hg i
IV A ARG 00 B AR A BR A R I, oA A R
1.5 TAEKIARZERONE

T2 281 (20234E 10 H 26 H ), FELFEHLEHL 3
MREE 1 IR MR ZE P 6 A B ZE S, D ek
DA B i TR T s S5 % o B 43 B0 B 28 A 25
BERY . TA5ZEMI(20234E 11 5 HDICH#& AT
(R 2 258 it 00 B PR O 25 T L L R e A A

2 W Zhang %51 B O B0 A R ZE U RS
B ALK S R R A C ORLER
Y RS R JERE AT E R IR T iR A
FEMR S S A T AE
16 ELRHBESEERENITE

DUBY P E SRR o, 1R AT

G

C
L% 100¢
c % (1)

K (DA, Com 5 1 KRBT Y H HMs 19 5t 5 4
B, CoR S ¢ REFUTAY o HMs I 2 43 00, mg/kg.
JIrA AL ERZH (T1.T2.T3) ) CAB 441 BR [ 25 0
HRZH (TO) YA I BT 12t 70 8%, LAHERR B AR PR s rh E 4
J& T SRR TR

2)ZE AN E 4R 1w 5 S s KT AR DT
TR i R R 4 R AR ) = A2 (bio-
concentration factors, BCFs) &7~ , 50 & 4E A+
(root concentration factor, RCF, 2 & HPic/F Fy) .22
#B & 4 [H F (stem concentration factor, SCF, 23 2\ Fh
PCAE Fo) M3 & 4E X 1 (leaf concentration factor,
LCF, AXHiclEF) AT

(/ root

FR: (2)

e

-

sedi

@)
1

Cua (8

_ Cuy
o Csedl (4)

3% A F (translocation factor, TF) FH T ¥4k 4
AL G DR LR EMR LA FIRAL A RE 1. MR FZE
Bz 1 (T,) AR BN F iz R (T) I E IR

f“s:

F

944 %
Clcaf
T.—
T Con )
,[wl — C:mr (6)

0ot

H(2)~(6)H', Croors Coemn Crear M Co 23 A 15
PYITEAR 25 RT3 A, mg kg .
1.7 #iELE

B A ARAE LR, 3458 3 YT ATI 5E 1134
{Ho RAFRH R I 208 (ANOVA) Flf /) . 351
25 (LSD) k722 7 W 2 VE oo 10 804l 35
Microsoft Excel 2016 ,IBM SPSS Statistics 27 F Ori-
gin 202235 i 541K .

2 FHRE5HMH

21 MBYPELERHEE

FH &1 1 AT, R 5T e 4 A Rb B2 (T 1) v Pb AT Cd
()& HETE 149 d PIAFSE T B 5 i i 4 B B0 ('T2)
o Pb & B ES 103~149 K A% , Cd 7525 (A M
W1 (0~15 d) 15 B (88~149 d) 5 3 2 /b 338 714 Vi
R BE, v ot A BTG AE AR X R ZH (‘T 3) H Cd A1 Pb &5 1
FE1~10 d P T a3, As F Hg 193H ok 3l
BRI g 5N BTN 2 5 OO A G

RAESS 0~15 KB, IEE 28 RS AR I A K,
IR 28 PR 2R A K R, AR 2R 43 iy ] i it B A A
PR Pb . Cd B LE A rE s I HLNHE R T, Ui
YRR AR TR A K e ok 4 B AL g
FomAR | B TR h Cd R Ph 3 T
FPRE 5F 88~149 K, 28 (A F /3 BE 5 W 2 4525 1, Ui
U Ph AN Cd & & T REPL, rTRE S 28 BT/ BEMI 4D
B PR A R DL R 2 TR 2R | AR R R A RE g A
SRR I A ok

m2e 2 0] 1, T1 40+ Cd F1 Pb fOTH BCR B, T2
ZH I ORGP X T 4 JE B B0 A
T} 3% (B A, 23 B2 R 26 (4 1E 8 AR BRI g, S BUNEUR
IREAR . T3 2% Ph BYTH AR UE— 25 FEAIC, Ud BH Fb b
25 A R T ORI P YIS RE , 1028 O Cd A R
YR A AR K o T i JoT f 4 B kb BE4H v As Fl Hg
1) 5 T BOCR P RE A T R E 2 ik &
AR TR (0 R 25 (6 As A Hg F 31 B0
HIEHEE
22 XEATEAREHNELEESE

P P 2 AT, 4 Fh R 4 J AE 28 AR 25 R A
B R S i B O R R > 25
=R > A 2R, RS R IR 1 2R
ELAT W CRE T, IE K 3 8 T 4 J 5 32 3 R AR A LA
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Pb7% H/(mg/kg) Pb content
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Fig. 1 Dissipation curves of HMs in sediment

R2 AEIBATRY B HMs B iR & HER

Table 2 Dissipation rates of HMs in sediment

under different conditions %
St Analyte T1 T2 T3
Pb 66.67 62.11 25.64
As 12.56 27.75 27.20
Cd 88.89 44.10 47.94
Hg 11.60 36.06 37.34

T, G A AR AR SR A v, LR 255 L R A
£, T241% Pb.As.Cd I Hg 76 42 H () 55 143 1)
A TTZERY 1 508,148,261 F1 915, Bifi 5 FR4gsrp E
& @ A BN, 28 R R R PO E A R
S22 TR (H P25 Y P A Cd 5 AR T3 /N .
X 2 WA 25 7R R R0 B P R Cd Y5 Ye R 855 b, 7
B AR HE R 0T 25 s e o i R R M R AR T
HYMEE RS, MR T VR BRI 1 .

TEAS A 2R v, A BT 2E Cd 7582 (0.06~
0.08 mg/kg & it ) ¥ #id GB 2762—2022( & dh 2 4=
FEL bR £ s e B et ) g S B bR (0.05
mg/kg). 4 AsifieE R 12 mg/kg it , RZET As 75
50 B P S R T, AR 2 0 RS # 120
mg/kg I}, A 5T 25 As % 504 3.1 mg/kg, i i GB
2762—2022( B il 2 E R hE £ s Je R i)
B 3% b o R RR v (0.5 mg/kg) 5 2% Hg Bt b & 4
2 mg/kg (& BT B0 B, 28 H A 25 Hg & 2 PR
SEARIERY 245, RITR TS b As FTHg 193 it 5 9A5E

V5 YL R IE A OG . 3L R R ZEH Ph S
AN G BRIV BE S LN, DR P Hh (9 Ph
NGy s R 2 B & et . S5 R —
TGYKE TR, AR 25 P As  Hg A9 & TN TR
S 4 JE BR A AR, SR, 2 HMs & it id — 2
T [l 23 B AR IR T 25 1 £ FH e 2k
23 XAERENEEENEERFEIEIEH

FH & 3 AT, 4 Fh E 42 )& ) BCFs ¥/ T 1, 361
HEEAX BN E LIRS, K ZZaX CdiE
SERE S ek, T1 407 RCF \SCF #1 LCF 435124 0.85 .,
0.78 F10.65, %F Pb ) & £ fig J1B& AR T Cd , % As Fll Hg
(e R RE I 2% o AR 20 B B A Y BCF's i
T T B A A FRAL G Cd 19 RCF 78 T1 41 h
0.85, i #E T2 21 [ 2 0.77 , 3 W 8 o 43 B0 4 i ]
ERE WA AL 1R -5 MR B B2 A 6 P2 A 28 P
AR EEBCR

i G R i RE( T T BN 1, R
FIXTE 4R FHZRE A R . AR HMs 1552 68
ANIE) ., ARG B b F 2l b, 28 L xF Cd s iz BE
3, A = R A B BRA Hp 25 (6 Ph A Cd %
BAEJTHI Y W As il Hg B35 BE 1 5055 .
24 EE£EMETEZEANEYFMHER

HH 2% 3 1T, T Ah 3 2 ok v 0 P T AR X R
(TO) 4336 Hm 4.3 % F17.4% (P<<0.05) , £ & 81 2%
F 50N [ LR AE ; T2 b BRZH rp bk e K 2 20 I 2
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1207 gt Root A 7 DF ehi Root B
= 100} SN Stem g‘g* = 3 NEStem
g BRI Leaf /§ £ o5k BRI Leal
g 80} EEE A i 2% Succulent stem g§ B %(5) E 3 A i 2% Succulent stem
= /\ @ 1
= L % = 7
— 60 ¢§ — 5.5¢
03 N ® 50F
< s N i
E /\ g £ 4.0F
il ) 0= 3.0F
& T bo 25F
£ 010 é g = 20
0.05} g é 10F
0.00L—2& Z; Z: 09
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Qb P Treatment Qb P Treatment
751
7.0 ¢ 0.18 | D
% 6.5 it Root = 21 Root Z
= 60 25 Stem § 2K Stem %
S 55F B Leaf g 0.16 | BRI Leaf %
8 5.0  EEE A% 25 Succulent stem :n | E= [A )3 2% Succulent stem %
—_ [ : q
%‘/ L = 0.04
™ L =
E b = 0.03
itz F =
4 3 J(ﬂ.—_& 0.02
~ 3 2 0.01
0.00

TO T1 T2
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AL P Treatment

B2 EeREME BRMNEXFESERE(ZLSXAERER E M ARDHIEEEIENXE

Fig. 2 The relationship among the application amount of HMs, the national standard limit of HMs in vegetables

(solid line), and the content of HMs in different organs of Z. latifolia

Lo.  NSPbzzzAs EEBCd Emte
0.8
o
=
\ ; 0.6}
o
= 0.4}

0.2F

0.0 N . M
SCF

LCF T T,

HI Types
A:T1AFEA T1 treatment groups; B: T241 T2 treatment groups.
3 TIFMT2REZEGTEAHR4FHHMsFIBCFs 1 TFs
Fig. 3 BCFs and TFs of four HMs in Z. latifolia under T1 and T2 treatment conditions

#3 AEREFHELRELETEBANEDZERER
Table 3 Botanical characters of Z. latifolia under

different HMs mass fractions

F645 Indicator TO T1 T2
B /em 97.61+ 101.8+ 97.11+
Plant height 33.75b 15.18a 17.14b
IH1E A/ em? 168.27+ 180.71+ 161.134
Leaf area 91.92b 50.92a 38.12¢
ITBERL 20.3+ 11.0+ 13.0+
Number of tillers 4.7a 2.7ab 4.0b

VAR R 4 B 22 5 % (P<<0.05) , F 1.
Note: Different lowercase letters within the same row indicate signifi-

cant differences among treatments (P<Z0.05) ,the same as below.

10, SSPbzzAs BRCd mmHg

0.8

0.6

==}
B Value

0.4

0.2

0.0

JT Types

TRV, 2% B e v R 38 T R ik e 55 A R R DG 1Y
SR

T1.T2 Kb 314 53 BEE 53 500 0 BR2H ('T0) 9 >
45.9% F136.0% (P<<0.05) , 15 B 7E 5 42 J& 75 Y i
L2 R BRI S o0 FE 45 4 AR AR A A
BREIHIREET o PP IE I 50 7 4w P
8N AR R TR 3 A R o AR A
A A7 5 BB L A B LR 22
25 BELEMMBTARZMMRGR

fZ AT A, TO T AT T2 2 Ba v iR i A o
ZER/INA—  Hp T P RAZE A de Z , HOF Y i
R B A o 41.7 %6, [ B R R T R K G
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32.4 %0, FRWME) i 5 Jm Mt RE B AIE E TR S 25 Y i
Ko X—IG AT A bk T R AE T1 Ak
HUR A3 K — 0 P ENIE T G R E R
P2y OV 28 B SR A AR K BB Be A AR
SR, ol JoE 3 50 A PR PA) Jo 2 0 g B | 88 RIS 78
T JA A BB 52 28 %ok BRAE KO, 2 38 b 35 R IR
A Jo 2 A 52 it < s S 0 O o S p 2 L T
FaH, T2 5 TOYLHE % T 30.1%6 (P<<0.05) . X F
BUBH SR J3E 4 T n] E 2 AR ) 410 4 Jm 5 02 A4 ) B 57
Wi 1oz 2 [ A T A 2 S B Py R IR R L Ut
A, T2 20 Y 1R 35 8 T X B R T 12, U W it o
ARSI INA FEER B
x4 ARARESHECELETEEARZM MR
Table 4 The appearance quality of succulent stems under

different HMs mass fractions

F84% Indicator TO T1 T2
A Qﬂ:%n'_\‘ﬂ
Vield %ﬂ”fft 5.30+ 5.70+ 470+
1eld ol succulent stems 1503 2303 210b
per pot
A T 24 T L
w '7J§ff%/lg ) 4315+ 61.16+ 42.53+
eight of succulen 17.48a 20.45a 29.40a
stems
A ZE K /em 12.55+ 13.11+ 12.25+
Length of succulent stem 3.88a 3.56a 4.90a
?E‘i%/}ﬁaf&@{ﬂk/cn} 9.26+ 12.26+ 9.88-+
_ross-sectiona pCrlmC 2403 0483 3323
ter of succulent stem
322176+ 380886+  4191.914
B /g Hardness
/g Hardness 457.96b 614.77ab 992.32a
— 53.30+ 53.60+ 58.80+
FIE Whiteness 0.80b 1.30a 1.10a

26 ESEMETEARNKRENERFMR

ARES TR R R AU IR, ROGR T 24
RTTZE o TR IR /NI s 220 R (] 1 [T PR B 25 46 0)
HoE SRR IR AL S5 AR S PR . B2 I
it e HMs J5t 5t 43 B0 i i 28, A3 T TOAb B4R,
T1.T2 4b B4 3 1 43 53 8 22.71 %6 F1 65.76 % (P<<
0.05)c T1.T2AbBEAI P 4E: R C F i TOH W%
$ETF11.85% F132.46 % (P<<0.05) .

X BELH TOM EE, T1. T2 AbFEZH Fp i [0l Fi ]
VI [ 5 1 o0 IR 58.2 %0 #120.13 % .20.13%
F111.65% (P<<0.05) , 1fif T1.T2 4b ¥ 26 rb A ¥ 5E 2
TR E RN T 80.00% F1120.00% , 4% S T BUbE R
E T R, L R M PR 5 25 1 & R XUBER s T1 A T2 4b 3
20 HPORLET 4E B i 43 ) 3 0 18.87 %6 A1 50.00% (P
<20.05) , BEAIR 1 A BT 25 A0 1 3 F v

=

RS ARRESHESELETEZAERER
Table 5 The nutritional quality of succulent stems under

different HMs mass fractions

a4k Index TO T1 T2
KAyt /(g/100 g) 90.37+ 90.74+ 90.89+
Moisture content 0.12a 0.07a 0.05a
B 5/ (mg/g) 2.95+ 3.62+ 4.89+
Flavonoid content 0.28¢ 0.55b 0.18a
RSB E/ (mg/g) 0.20+ 0.21+ 0.22+
Total phenols content 0.00a 0.00a 0.01a
IR R/ (mg/g) 90.71+ 37.95+ 6291+
Reducing sugar content 1.70a 0.00¢ 0.98b
AR R b/ Y 0.05+ 0.09+ 011+
Titratable acid content 0.00¢ 0.00b 0.00a
AR PEEEY E i/ (g/100 ) 467+ 3.73+ 413+
Soluble solids content 0.12a 0.12¢ 0.12b
Ae/E R C it/ (mg/100 g) 14.94  16.71£  19.79+
Vitamin C content 0.88¢ 0.67b 0.71a
HLEF 4 1t/ (g/100 @) 1.16+ 1.38+ 1.74+
Crude fiber content 0.01c 0.02b 0.01a
AIE A i/ (g/100 g) 0.22+ 0.18+ 0.24+
Soluble protein content 0.02a 0.00b 0.00a
I IR &t/ (pg/g) 296.214+  373.43+  281.82+
Free amino acids content 1.91b 1.54a 0.93¢
BRSy &/ (g/100 g) 0.68+ 0.73+ 0.69+
Total ash content 0.04a 0.23a 0.05a
FFF X BRZE TO, T1 AN FRZ rp ] 2R 1 i
FEAR T 18.18%0 (P<<0.05) , 11 T2 &b BR2H vp Al ¥ P 2R
LA B B2 32 51 9.10 %6, WS /R AR BT 1t 4340 42 T

Joih 38 5 i 2 1 O A A, T o BT 0 BSORI LA DR 4
B, A2 4 s T 1 AR PR Hh i 5 L iR & 1
BTN 26.07% (P<<0.05) , 1 T2 &b P2 v jffe 25 2 5
PR o & B i R R (P<<0.05) o
2.7 tHEMESH

B AR, DU Th 48 & i S A 2R K A
(r=0.75,P<<0.05) \ A] i &£ iR (r=0.82, P<<0.01) .4k
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Remediation effect and physiological responses of Zizania latifolia on
heavy metal contaminated sediment

CHEN Shuyan',ZHANG Fangyuan',ZHOU Kai*,ZHONG Lan**, LI Xiujuan'

1.College of Food Science and Technology, Huazhong Agricultural University/Ministry of
Education Key Laboratory of Environment Correlative Dietology/ Hubei Province Key Laboratory
of Fruit & Vegetable Processing & Quality Control, Wuhan 430070, China;
2. Wuhan Academy of Agricultural Sciences, Wuhan 430070, China;
3.Hubei Hongshan Laboratory, Wuhan 430070, China

Abstract Pot experiments were conducted to analyze the content of heavy metals in sediment and dif-
ferent organs of Zizania latifolia to systematically study the patterns of dissipation, the characteristics of
enriching and transporting heavy metals including lead (Pb), arsenic (As), cadmium (Cd), and mercury
(Hg) in the sediment-Z. latifolia system, and the effects of these heavy metals on the botanical traits of Z.
latifolia and the nutritional quality of its succulent stems. The results showed that planting Z. latifolia sig~
nificantly promoted the dissipation of Pb in sediments, with a dissipation rate 2.4 times higher than that in
sediments without planting Z. latifolia. The distribution of heavy metals in the organs of Z /latifolia fol-
lowed the pattern of roots™=stems>>leaves=>succulent stems. The content of Pb, As, Cd, and Hg in roots
was 1 508 times, 148 times, 261 times, and 9 times higher than that in the succulent stems, respectively.
The biological enrichment factor and transport coefficient of these four heavy metals in Z. latzifolia was all
less than 1, indicating that Z. latifolia has weak ability to enrich and transport heavy metals, but its ability
to enrich and transport Cd and Pb is higher than that of As and Hg. The level of Pb in succulent stems re-
mained below the food safety limit, while the level of Cd exceeded the food safety limit within the concen-
tration range of low-dose heavy metal treatment. The content of As and Hg in edible stems was below food
safety limit at low concentrations of environmental pollution, while high concentrations of environmental
pollution led to excessive As and Hg in edible stems. Heavy metal stress significantly increased the content
of flavonoids, vitamin C, titratable acids, and crude fiber in edible stems, but decreased the content of re-
ducing sugars and soluble solids, resulting in a decrease in the tenderness and sugar-to-acid ratio of the suc-
culent stems. It is indicated that Z. latifolia has potential for remediating Pb in sediments within the concen-
tration range of 0-30 mg/kg, and its succulent stems meet food safety standards, achieving a win-win situ-
ation for ecological restoration and economic benefits. Tt will provide theoretical support for the “remedia-
tion-production” synergistic model in heavy metal contaminated sediment and has significant implications for
promoting the sustainable development of agriculture.

Keywords Zizania latifolia ; heavy metals; accumulation and translocation ; phytoremediation ; nutri-
tional quality
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