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Research advance on the functions of rice organs in cadmium inhibition: A review

LIU Zhong—qi,ZHANG Chang—bo, HUANG Yong-chun

(Key Laboratory of Original Agro—Environmental Pollution Prevention and Control, Agro—Environmental Protection Institute, Ministry of
Agriculture and Rural Affairs, Tianjin 300191, China)

Abstract: Cadmium (Cd) contamination in farmlands is an important factor causing rice cadmium pollution, but there is not a simple linear
relationship between them. During the long process of natural evolution, rice organs including root, leaf, spike, glume, pericarp, seed coat
and others have evolved the special function to discriminate essential elements from harmful ones. A large amount of cadmium is fixed in
the cell walls of vegetative organs or compartmentalized in vacuoles. After many interceptions from miscellaneous cells, only a small
amount of cadmium flows into the spike rachises. Cadmium concentration in rachises is positively and linearly correlated with cadmium
content in rice grains. After grain filling and maturation, cadmium is mainly distributed in glume, aleurone layer and embryo with high pro-
tein. Starch has the lowest content of cadmium in grains. Rice roots and nodes have much higher cadmium concentration than other organs.
There is a great potential in reducing the risk of cadmium pollution in rice grains by exploring the interception and filtration function of veg-
etative organs to cadmium through cultivation measures and genetic manipulation.

Keywords:rice; cadmium; vegetative organs; inhibition mechanism; distribution characteristics
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il T AN [ ) PR AR, e RO 0 5 [
Y+ Cd FRAE— K 0.8~3.5 mg-kg 'V, MR A4
Cd iy - e R bR (R, T 1 0 (3R 58 o b
#E) (GB 15618—1995) H#liE , #f h 1 3% Cd 5 4L 11y
5 AAE N 0.3~0.6 mg-kg™'o LA AR , 408 45 1%
TG VT RS Y RS YR R TS Y R
(B Hb 5T B 25 2% GB/T 33469—2016) . K 1 24k it
B2 R —FR W, T3 CdT5 YRR A K ) Cd &
e BE IR AH P (H R R FH AR AT, B3 Cd
YL TR ST K TP B Cd & A B U) R 2R M A
SO, B A2 i TR 5 R R FETE T X (pH<
5.5,Cd<0.3 mg-kg™) o A5 H 20% 2247 IR, H Cd
T T EEE ML ERE0.2 mg kg ) s THAEH
JEFNE RIS YLK, Cd & KT 0.2 mg - kg Y FEK 2
07 20%, Cd 7 S AL T bR 2 & % 2 bR i (0.4 mg -
kg IR KLY 5 40%, 52 F L BFZ LRy Cd &
i AT AR Z T AN SRR N AR 1) B
BURE RSt ] EBURE Hi o5 512 A Cd 35 1 25 5 AR AL E 5
L7 22 5 mT LS ik S DL BB IR R R
i PR 28 R B A S R R g PR R Cd 1 A i
AR E TR0, A, KRS S Rl 2 Y RTAR 25 g BE
¥ERE S LR RE A I BE PR R S R K R ) Cd 5 6
R R, AR g p Y Cd B A TR
Hu T REIEAT, 25 5 Al 4 Cd T Y AU .

[ 27 R 45 R I , T 00 2 AUK A A K R A
PN (A% S B e, B4, N A% 3k JEE R 520 em -
h™ H,O R s % 110 em - h'; 11 Cd B9 5% 5l 3 &
R4, AT 2.4 cm- h' 9 51 BH K R 40 G fiE 08
LT ICE A EICER , W Cd 115 3z Sy A e 21 41
] e iz A7 B B ARV E . ASCIRI AR 3R 25
I RN RN ARG A X Cd (2 A B e s WL B R A 7
ZER, LI E— A 5838 CdT5 Yk KRG % e e
RS KT .

1 KIERZEI CdEETIZREE

KRR 22 b PAR A ER AR AR R, &2
B PTE 0~20 em WIFHAE)Z N, o B 519 90% L)
b BRMEEAE A6 SR amBaZ sy, ek
BTG 3 d5c it , B AR TG 1 T B, T SR AR B AR R 2t
677 MBS DR A5 Tl B8 3 AR 3R 9 = 22300
7o KAEAR B AR X A Cd B 17 3 AR e (X A 4~8
5, 1 Cd FH B2 S i (R AR 3R AR DX 1Y Cd 125 It ol I
KT CA LR LA Wb A Cd & i

FI P2 () IR AR 25 0 R R 4 o 2 ) ), — R o
Cd FUARTEAN ML BE | 5 55 —FB 0 Cd 2 3 4 JIE 0k A 3]
AR BT, For D ER oy AR SR A T RS L E AU
Y A0 At 20 i % v A A B2 Ok, LR A Cd 1] 3 A%
iz, KA FR R CA BYRE I TE Rl A A 3 2 2 Y
ZE 5t o AERIE MGG K AR R PRy Cd vk
A DL 1K 500~ 1600 mg - kg™ 217190 i 76 T4 & 15 YA
H IR EE KRS A R ) Cd ¥R B — i 5~63 mg -
kg0
1.1 IRBDEMEAFRREKEN T EH FHIEE
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BRI R AETEARR S A — R R AN, R B %2
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HoA VT Z2 M W) AR O 2 237 52 B PR B8 Th 4] 4 LB
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JERARAEN S FU 0 1R T BE S R A — R AE
4 (Reactive oxygen species,ROS) , ROS "AE M ES
3 FRNEEOR AN T, 3 S T SR AN S AR
IS, o3 BRI AR B R 5 vt e 38— bR B
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B A XA PR ZH LR T, R IR DR K
PR 2 Ao 2 4 R B 0 E A

TEVE K E AR AT KRR 28 53 0 1) A0 <R H:
b S AR E Y 5, W K RIS o I SR S AN Fe?
Mn™ A PT84, 3 SO E AL Y TE AR R T
PG LR R, RERE ORI I 2R S0 32 50 468
B S5 T 4 Jm 1 BE Y, RB A HE R P X Bk S
FRIFHI, KRR BRI E A & & R 1
BB IR FIE SR RS2, A2 R S R AR B
FAFRIFEM o KRR 2R I WA SRR SRR L RN 4 AL
T AR A RE ) A5 R R A AR R 22 5, HLEE Y
i KR BRI A0 R Y Wi R B 2 B R IR IR
HRE RN Fe B LR T 1: 3 B 45 50 18 K R A e 2k
FEEAA TR B2, 6 A v B - 308 A B 8 el , K
PR A A BT . WK S T I A
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909%™ /N FE T K FZ G P R R Cd B & 1 26%~
809%™ £ RE X C.d F14 W5 A [V A = 2 5 400 R o 2%
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S KAE, 8 0 i 2 T R R L R
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