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Abstract

Phytoliths, as products of biosilicification in higher plants, possess stable silicon-oxygen structures
and can effectively sequester heavy metals from the environment. This process is not only an im-
portant detoxification mechanism for plants to cope with heavy metal stress, but also provides a
new pathway for long-term environmental pollution retention and ecological restoration. The ac-
cumulation of heavy metals in phytoliths is significantly driven by plant factors such as species ge-
netic characteristics, tissue spatial distribution, and gene expression regulation. This paper first
elucidates the formation mechanism of phytoliths, summarizes the evaluation methods for heavy
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metal accumulation in the “plant-phytolith” system, then details the discovered accumulating plant
species and target elements, and deeply analyzes the regulatory mechanisms of plant factors at the
physiological and molecular levels, aiming to provide theoretical support for screening efficient
plant remediation species and understanding the biogeochemical cycle of heavy metals.
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TERESRGNEA, LRIRE RN S 2P| EERm o R Amseni[1]-[3]. i TEERTR A%
RIS A OREEMR AR, N HS G R AR R L B L AR R S R AR KA A, 3 EL
T B, MR REA MR IRAE, 2 AT (A5 [4] [5]. SRA™ S0 5k LR X — i i
MR LR EK[6] . 52 5 8 BB BRI R AR RE A AR R B2 B AE B GO R S5 i, TFRIE
RS H it EA B RS E TR BECE A RIEP[7]. XA B XA LS SRR, T
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FEEL . BRI IX SRR T, 2R M ) SRR O . AR SR T B (I ik TR AN
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SBAREAEARRA . AR AT IR DL RERD D B 3G M S50 55, LRy 24 Al (K 7T 4 i [8]
[91. HHT, EARFAIZOTT R T A0 B4 R R RS T, RS S RcEieE . WEE R
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2. EEESESRTREFHIE

T Ao AR s v S R A 8 AR 2R 3 3 Bl s W i b 338 v 1) BRREE TR (ST(OH)) - 48 BHR o 3 i A8 b B30 2%
AE, BCATEYNEE | 4T Py B AR BT T AR R SR AR (ST02nHR0) BRE[12]-[15] « HTE Ak
R S ARBREIA, 1EKDERMNEENT, FERKEESEMRERERE. BEERLA K
SRIIHTEA S T R =il R, A A7 1 0 e e a3 b A e RAF T 48 T 2 5 A [16]-[18]. H Al
ML ZRE, GRFEWATE., A, B, BEIS[19] [20].

MY R T RIRE B R TR AR, RS “HASNXERL R EEREEIIRE. BER
BT (W1 Cd?*. Pb? . Cu %) e Rk RE Al B P AE Rk S DU T AR 5 ) v, B 5 ek e 5 A S i A 2 A 2%
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PRI NS E R PR SR KL R RE[23] [24], (HESPRERE A I — T X 2514 1)
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EF My 1
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S
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YA SRR S TR S 2R, A AR e = MR 21k 24 Fh[25]. 11X —
AR, R A T A BAE TR (M Pby Mn. Cu. Cr. Zn. Cd. As. NiZ5)7ENKIZFhE
SIETTR(EE >4.59/cm®) [7][21] [22] [26]-[29], i i B H X #6 Lou R IR AN [30]. FEME NIRRT
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4.1 EYPMESR

THRER ) B 4 R T R A7 RE S SR SRR . R A (0 Rk IR SR R i ) B vk e A R A 7
BEM AT RESC N &R e R AR WARARMEMIOKEE. M. TK). PHEREYE T HREEY, o
TERRTE B = B AR . XS R, S E SRR AN S £ [33], HAAAE R
Fa TAREAR R A . RV PG OLT , R S P A e B A L 45 M A0 & P 1) B A AL A S s [34] - AH
BMTARRER. MBEHRENEY, KEFRRPOETIRRIAEY) G R B2 5y, — 72 R
BFAREEN SR TR, I e D AR B FE— 1R I AR B SCHEEAE SR 2 ) 5
(BFEESEICR), XSWmEEAN EE B TR MEFE[35], I REARNE 4 T E EEY
W, X FREZ N TR R 2 [36] [37].

4.2. AP SRSHE

I FRIHZIHR S 25, M2 SR MR 5 48 e R MEAF . Kumar Z5[38]4518 T 7E A+
WREMPURR R AIERT A AR, B 22, w PR B ATE S RAR ARV LM R A
KW RBABEZ, (HERTIR, AR MR K ZEAEPRE TR 5 & E EERAL[39] [40]. o, ZRKRTE
AR PR AR [41], REYYEE R G AR R 10 ZE I IR B R A T B T [42]-[44], Xt
S AR B 2 R N . ANFEHGUNAEREL S, SXEENTTE R A, (REEAR RN
TERRIERS . G55 S AR T IX SIS B AR REMR, ot B J e R 4Ll A mi[43]. it —
N AERERIE I BRI B s 2 B A M IR N BT E A R U R IR ), & RS EMRRIE (AR
FLBR R 2 Lb SR THIAR) i 42 [21] [43] [45]

4.3. WRRRBISRRAGS

=g b, AU T T A ES AR, gt R R SR g R IR R AR, 8K
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fEgi, FLPURRMLE SR P KR & SR rE BT B 0 [47]. b d e iRk A = B 2, JAFEH
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b, ingmpRaE; R EEDURES JCEA A SR, R ERAEEAI M s R U RGN IR B [48] . TEAR
TEVERAR A0 BE SR IX (R, &JBIcER S Si RS GBI RS, BRI E S8 o 2R 1iE iRk
[35] [49]-[51]. BHT-4H i RE R REAR S BIOKA SR 456, Tgn Ml BRI R B R Rp iR A
I T A B R AR X P2 4 22 S AR AR AR T VS A 80 70 2R AE 5 B A7 N L AT B B R Y [48]
[52]. IXPFAERE S AE BRI B 22 AR K [53], X —# E&Em o KB AR I A EZE T . g
A B RUAR AR A RN 40 M s B RE R R BUA R S B E SR 0K, e EL )R x4 )8 oo 3= 1 fif
FEP=HERCR B MR [48] [51], 451l 4 it i AR (DU H 2 36 B ) FE R AR RHEA AN 4 b S AR LUk ) S i)
fh R A H WL[52].
4.4. BERRIEEEERE

TV W LR S50 70 38 R ) R0 S AE AR IO T A7 FE LG B, m VB AR S R R A P T
BUSFE S Hr ZERA7 5 25 UIAHSC[51]; 1M tgal 3 R I GIE S 45 45 K44 B Rk AR [54]. A4
HAEERER S SE R, BT I N, S A AR B, — 5 TH Re AR EE & JE oo R WriE [55] [56],
77 H AT BE S S MR AR B . TEAS KA o SCHER[S7] [B8] R IUKFEMR R b Z itz a1, BAIHE
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IKAEH 2R AL B BT /KRB AR 20 ek 10 A R ORI 5 A oz i, RS e/ G b8 70 i By e B ) 4 A
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H BT AL 77K ERIREAR R 1 5 Ak Tk 0 B B, DR 5 23— 20 BRI SRR R v A OB [51] -
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