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Abstract

Thallium is a highly toxic heavy metal element with two valence states of TI(I) and TI (III). TI(III) is
more toxic than TI(I). It seriously threatens human health by entering the food chain through plant
enrichment. In this paper, four indica and japonica rice varieties were cultivated by hydroponic
method and treated with two Kinds of valence thallium to study the relationship between thallium
absorption and oxalic acid secretion of rice roots. The results showed that the thallium absorption
of Indica Rice Huangguangjinzhan and Zhongjiazao 17, japonica rice Nipponbare and Xiushui 123
in TI(I) treatment are 0.21 mg-g-1 FW and 0.16 mg-g-1 FW, 0.19 mg-g-! FW and 0.14 mg-g-1 FW re-
spectively. There is no significant relationship between the Tl absorption of rice and its subspecies;
In TI(III) treatment, the thallium absorption of the four kinds of rice decreased to 0.18 mg-g-1 FW
and 0.13 mg-g-1 FW, 0.17 mg-g-1 FW and 0.11 mg-g-1 FW respectively, which are significantly lower
than that of all varieties in TI(I) treatment; the quadratic regression analysis of thallium absorp-
tion and oxalic acid secretion showed that the correlation coefficient is r = 0.474, and the correla-
tion is low. The results showed that the secretion of oxalic acid in roots had little effect on thallium
absorption under the treatment of two valence thallium, and thallium absorption in rice roots was
affected by other mechanisms.
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2.1. MR

PEAOKFEILDUAS fh, AR HARRE . F57K 1235 HifE: s &4, hER 17,

A FKFER T2 0.1% M BRI IR 24 h K5, A RS TKER TR REE 5 Wb 54
B IMAEE FKEERT, T 25CHRRREN LR RADGERE IR 4 d FHETF AR KRR
L3, JTHEOGIETRERFR, Ot 12 Wd, 6 d TGRS IR I £ B 7K IR R 2= IREE R, BE TR R E
WA, 3] 10d LUE, Pk SRR —SURKRE, 2t 0.05 mol-L™ [f) CaCl, WAL 120, AT

2.2. REWFHE

2.2.1. IR S3TEELE
SISy NS AR RN — AR AL, 735052 5 mg L7 TI(DALFE . 5 mg- L™ TIIALFE, LUK B2
LB FKRAEE, S =NES, SEE SO0mL AHWR, 15 #RKFEE, 4FE2h.

2.2.2. SERUCERINE

ACHRFFARAT, {ERTA AP A 2 H 4 mL AN 10 mL FEODEH, ZHLRERIC A B BT S W EE IR
g WHESERUS, T KRR, @B RSP E LR . FRE G BN AE A HE 4 mL
WIRFEN T /h—HE 10 mL B0, ZHLRIE RN A B 5 ¥ B IR, IF AN IRIE 238 0
mg L 2mg L7 4mg L. 6mg L\ 8mg L7 ¥ TUARME . WIRICEESE R, I 0.45 um JEREITIE,
HHiE TAS-990 -5 KOG R T IR T2 S Y6 FE T E T ARAETE S 5% 55 0 TR I W O BT, DARRAEVE L)
T 5 A AR 2R, AR B VAR RO B A B % B0 R T RIIRIE , S FE IR SR
fif H5 (Fresh weight, FW) T AR EER U E A«

FER I B (mg- g™ FW) = [AbHERTAAR IR (mg L") « ALFRWIKFE 0.05 (L)
— WP JSVETRAEIRIE  0.046 (L))/7K FEFE MK £ 5 (g)

223, RODEERSENE

HUH 22 ok R A3 S (KRG, FH 25 B T /KR 7K R AR 2R 3 TR i e I FH ROK AR o 4 35 A BEK FE R
AFEA 10 mL 28T KI/NERDI A, BANERDEAR FAE ST NFRZE, AbHE 6 h BH TR . HhERAE R
JERCHAEYD, B NERD G B T UK VRS 24 h, RS ETIRNUER R0 WG T, HER
[ 35 AR [ /NERHI I | L 35980, AT SRR A BE AT R 4, I 53 AMAE S IR BE R E 3 510 0 mg - L'
0.1mg- L'\ 02mg L™, 03mgL"\ 0.4mgL ™" FIARHEFRRER . o 0.22 um SR 54 5 S5 bR
VAT IR S R B AR R, B S R S A (AR BT . LC-20A) M S I RS, Sk
TR LA ARG I K 210 nm, G AN 18 um, JIE 1 mL-min™', FEIHN 3% HEELL K 0.01 mol/L
{1 KoHPO, (pH 2.7)7W, FEIE 30°C, HERERARN 20 ulo DARRAEVA TR B Sl iy b il 28, 4K
NEFES RS, 132054 S B RRIR L, 8% 5 (¥ A7 65 B (FW) AR ARAR R 10 SR 7 WA oAy«

HR YW (mg g FW) =
BRI EERRIR FE (mg L") « IREE S SR SRR 0.001 (L) /K FEE R (g)
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DOI: 10.12677/br.2022.113042 361 JERZIEERTI


https://doi.org/10.12677/br.2022.113042

wmEY %

DL 2810950 B, 383 Origin 2019 #AFEATAE K.
3. BERES
3.1. KFERIAE S RN S Ee IR S Fe I E LB
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Figure 1. Comparisons of thallium absorption of four indica and japonica rice va-
rieties under two valence thallium stress

L. O FIFEFE R M E RPN ZSTERNE T AseIRICE EE i

3.2. KFEAIE M ERMNSEL IR IR RER W EELLR

HIFETE ) 4 b P 3t 5 17, FEARE HASHS R 757K 123, X PUAS S RIKFEZE PR AN S4B AL FE 2 h )5, Xt
TR PR B AR R A SR 0 W B AT 2 , 45 AN 6] 2 BT o 7056 BR AL, AR AR I B8 43 W BEAE 0.013 + 0.001
mg-g ' FW ~0.015 + 0.001 mg-g ™' FW S, 50 HEAL R SRR /0 W6 B 0 0 3 25 5%, Ui 25 B /K A K
HFR, 2B R E B IERR, 3R 17 MF5K 123 76 TIO)HE G, BRI E73 58 0.018 +
0.001 mg'g ' FW. 0.026 + 0.001 mg-g ' FW, £E TI(I)ALFE ] 74 0.024 + 0.000 mg'g ' FW. 0.035 +
0.002 mg-g ' FW, XFF/KREAE TR A R 40 WA 378 1 TIDAC IR 573 41 8 ol K R ) S R 3l
BNIR[E, #4578 TIDAN L EEES /0 W B4 0.030 + 0.002 mg-g ' FW, B3 & T TIAID AL 0.022 +
0.002 mg-g ' FW; HAHETE TI(D)AT TI(I)AbFE Hh {50 ER 4365 ) 43 514 0.031 £ 0.001 mg-g ' FW 1 0.032
+£0.001 mg-g ' FW, PIMCEIAARRSEEEER.
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Figure 2. Comparisons of oxalic acid secretions of four indica and japonica rice va-
rieties under two valence thallium stress
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Figure 3. Correlation between thallium absorption and oxalate secretion of four indica
and japonica rice varieties under two valence thallium stress
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FREKF, 85 FORDURNFE A R RV 380 & AR THEREA, /KRS 75 58 0 2 Bt PR R R A o 52 3K A8 0 S b
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W 5E F VY PRI KRG, 76 TIDALFE A R EE IR 35 B8 5 T TIAIDAEE (s e, R KRG A 4
(IR S RE 77 152 BN 25 1 52T

IeAh, BEFER, HRSLE TG NEERICE SR R FRR 7 & 2 IZR M U SR R, KRR
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B, RARIRE R 17 SHEREFK 123 78 TIID)AFE PR RER > W E S B3 5T TR, H
TR I B B ) R AR IR SR A s DR BT 4 7 S R R AR I ) A B R o WA 1 T U AN L A%
FRTR AR o B S 9 Pl AN A5 s DUAIORIAS /KRG (0 58 IR i 5 R R A Wb i AT RDA 0T, R 2
(B (P AH DG PR o IR 3R W RPN A5 B A0 N AR 2R IR 0 v B BB IR R (T RE /N, /KRB AR AR BRI mT g
BZ HABHURIMER . KABE IR T PR R WA IRE R Z R, BFEER. WA, frER. R
BN CBREE[10]. FEASZEG A, DURCRIAE KRS IRALh 5 T1 AP —FE, WAL DWERR, XA hED
R i R AR BB I 5 R . ST IRIE, R SR R L EER[11], A SZR A5t i
A LB TROKREHAT A, WTUAE— N E R Z IS, XAt R EON A MW EIR . P
SIEFBEAEE T, RARSBBOCEA VIR ISR A RN T b s s, xS, mAR
R H-ATP BR B 2> B8 5w, I HAEVRIN ATP B NasVO, 5, 1R 21 H-ATP BEEEFIG ML
B oy A 2l A [12]; 7ESRME T, P SZ B2 (R ST HY-ATP g /it P £ E e, H
OrUARE ZATIEIR[13]0 AW FUKTEMR R IR /A 5 H-ATP B K8, {7575 Bk — B3 KA 17k
FEFP 5 Yaprd B AT I0E
5. &g

ARG R LY, T 4b. R 17, HAR. F5/K 123 X PSSR ECRIE K REZE TI(D) AL o 1)
FEMR US> 99 021 mg-g ' FW 5 0.16 mg-g ' FW. 0.19 mg'g' FW 5 0.14 mg-g ' FW, T7E TI(II)ALF
P EE IS N 43 99 0.18 mgrg ' FW 5 0.13 mg-g ' FW. 0.17mg-g"' FW 5 0.11 mg-g ' FW, AFEKHHE
PN S IE S, RILESAER, HixEr S5KERREMITHERER, FR/KFEE T
B, RN E S B E ST TIAI AR, /KRN TI)RTREEL TIDE & S W, MEEIGIEX A, Fs:
Y KOKFE SRR, A S AT B R AR AR R ROABIRISRE /75 IX DU RfKFEAE TI(D)ALER b (1 5
B2 WA 4 991N 0.030 mg-g ' FW 5 0.018 mg-g ' FW. 0.031 mg-g' FW 5 0.026 mg-g”' FW, 7 TI(III)
AN AR R REIR 3 WA BN 0.022 mg g™ FW 15 0.024 mg-g ' FW. 0.035 mg-g”' FW 5 0.032 mg-g ' FW, R
ERER 17 F5K 123 IXMKREAE TII)AREE 8L R /- i & 38 B 25 5 T TIDARRE, BA MBI HIR 4
AR, (FR BT 4 AE TIDARFR /M WA TE 2 RIS, H AR ZE AN S B8 B T BER 7 I E I B 22 57
IKFEAE PR AR A6 B IR AR R BERR 7 WA L, A B B WA RUAEE; @ SPSS St DU Foft 7K e 1 e B At =
JAR R B 3 b B AT IR AR A b, PR Z (AIAE R R B r = 0.474, AHOCVEAR,  Uh BH /KRG 0] 46 il
TR, AR AR R 2 B RSO I R D, A RIS AE 1R, S5 SRR A R KR Y R,
— BRSNS BAh, KREEXT AL A 2 B KA By, ST SER T, K@ GO i
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