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BN N HFHE(319.7 mgekg ™) > EIRILIHE(316.6 mg-kg ') > AALHEH £ (311.3 mg-kg ™) KT
TR S R B (478 mg-kg ™) IFRBI—E M RIZ B IS, K2 KRS A IR 4
+(5.32 mg-kg ™) > EIRFLIIE(3.32 mg-kg ') > AN HAIE(2.65 mg-kg ) MR UK TER S
7 T AR MR PR . AR [ 255 Bl 2 P 9 b A e R 2 S (LR S BRI > T > BT > AR L ZE A ML 2SR B
IR 7 108.2—184.3 mg-kg ™' Z ] KT AR AE -9 5 4 46 S BRAR AR E ( <200 mg-kg ™) 5 T AT H IR
PR (531.0—1155.2 mg-kg ™). S X 398 G5 LA B 1 T S RIS R AE ) , 25 el 222 9 A SRR I 1k
SETE S BRI 1 B 42 BB ST 1. 71—3. 65 1 99. 8—348 = [l , 4l phy AR 3 1l 0 - 1056 98 B B E 9. T—
25.5 Z[A]. BFF 45 H ATy - S IRAE S A A A S HLOe 2 I R 28 A R M AR AR LA

KA AR A, SR, RaE, §5E, i

APUE I E R, F R e LR RO, BT PR RS R R AILT =
5, ML 80% LA F AT ARAE A 1, TR Bk A VR R T B3R AR 2 v 30 A i e HLh A e f
FERSREMA R T Z 9 RTE. FEBA RIS RMTE BU T, R P g 2 BRI T 3, Tl i) 22 55
5+ HERUE S B UIASE  Hh U S KA S S R A4S &8 AL A S sk
B HrA oK IE SRR B, S 2 RO AU pH B+ 0 USRI e R
AP - SRS TR R, LA B B B S ARPR A 1 I RV P O 3 2R AR B3R 85 5 R, AR
BREFEE OS5 . pH AT HLIT S5t 5 0 25 3B AR B o U1 A A S5 RAR ot U s 7 AR
Pr e HL AL FAE YA B S AR PR AR R 22 52

[ A §h2 % 4 P U T 25 B PR 28 A rh i A i RRURIA H R L 4 i
T ST T e . R OGS I AR R G P R I A S e A L R i B 3
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B Chen %" )7 R SE. HHERE SUAIBR A B A4S RIAR 285, T 0t 2 mm 07 39647 HLBR 75 ek L4
INGEN A , -3 pH AR E (oK R 1:2.5) . T EREACHAL M BT DL 4 1.

R LB A R L ERA R (1)

Table 1 Basic properties of several tea plantation soils in different regions of Anhui Province ( mean)

B IRZE NE AN Az
T HERE : : :
ik PH /ﬁ}f' ) BE A /ii% ) BE i /fﬂﬁ )
0—20 cm 13 4.54 24.9 9 4.25 24.6 15 6.53 12.98
20—40 cm 7 4.75 14.8 5 4.79 15.6 7 6.63 8.57
40—60 cm 7 4.76 13.8 5 5.0 11.6 7 6.24 7.07
7 1 458 5 4.57 35.3 5 4.62 19.2 5 5.58 14.4
AEAR PR 115 5 4.64 26.8 5 4.57 15.6 5 5.68 12.2

ZM o3 AR AR B (—2E ) G R T I ZERTAR R AE N SRS R ER AL AE . ASFEAE 105 C
2475 30 min,60 CHLT 5,33 0. 25 mm M fii.
1.2 -85 RO GR0 KV P SRR 2 AR R it S A 4 BB 12

T RAIRS IR R DL (7 AR MEFFREL 0. 2500 ¢ 3 100 H MIffiEg 4%, BT 50 mL FEit
Wb, D 2R IEIR)S A 3 mL ¥R Ry 16,75 mg- L") NaOH J TR, 42 i dH B (A 4 B8 47
SRIGHEA 150 CHEFE P ARHE 1 h JFECH BRSO 300 °C R H g b vp FREEIRLEE TH 3] 600 °C B fh %
fil 30 min J5 , BUH IR A0, N 5 mL 288K , BRI AMRER TR 4 mL, it , %W pH 74 28—9
Z 0] B HIEEEA SO mL 5B P E A 4. KRR RUR T 70 °C T MK IR v 4

JRFER RIS Bk R A 77 2 BIFREL 0. 5000 g ZSB A RIFRALAE AL E T 50 mL .04
130 mL B AfK 7 100 °C b /K3 i 242 30 min; 5 2 53, 78 4000 remin 'K B0 15 min, By
RO R R
1.3 e ik

FBRETRAE A 8 (1000 mg-L~") Bl 5 vk  vERAFREL 2. 2100 g JifL4N (NaF) MG E A ZE 1 LT
RO . BB R A R (TISAB) B 7775k - ERR AR 68 g #ri5R — 4/ (NayCoH 0,2 H,0)
58 ¢ NaCl, 75 , LA 57 mL vKEERR , 76T 700 mL 4fikr Fi 5 me- L™ S8 ALaE Y pH % 5.0, %
2% 1000 mL. T 3EFIZERESRIBOR TP IR A & b S IR AR L0 a2 i 7 B I 5 < YRR 1S mL JRUERBOR E T
50 mL RPUGRH AR, A 15 mL 1 TISAB, 58 0 S FEIR 515, 76 3002 L7 00 250 00 7 9 8 - vk
B LA 0.2.0.4.0.6.0.,8.0,10.0 mg-L ™" {4 Ga0hx 1 v I fHoha v 2%

B AT AR S R A B 5o 3 IRE R AT AR B = 4522, H Excel 2003 #E1748 11
G3HT - AN B AP A PR 9 7 2 25 S 1) J PR R 56 (ANOVA ) SR A SPSS16. 0 144434t

2 ZRSHHE

2.1 [l 5% b 4 3] i g A

CRAEARFE XA FRZE(0—20 cm) BHER2E S IR 2. ;R 2 Al 0L, 20 & 58758 kg
(319.7 mg-kg™") > EINILIIE (316.6 mg-kg™') > HFIEHEM + (311.3 mg-kg™' ) , HER A8 E
(p>0.05). FTAFS A9 4 S 4 0 & B IR [ -+ 2GR B 7Y (8 (478 mg-kg ™)' L F %
W IR T R R AT () B4 (628 mg-kg ™) (EELTHE(628 mg-kg ') FIEHE 1 (419 mg-kg ™) FE+
HEA g Y Shu S5V RF Y R, AR BLAS H P WO M SRR A TR S = Bl 485 mg- kg A
515 mg-kg ™' LT HERZ (0 £ 43510 480 mg-kg ™' F1485 mg-kg ' A2 AT, By T A 5T B A A A% Il - He sk
BT R. Bra a2 IR WAL 2 3 X 55 AN A AR M s AR SE, KR T IR S R
205—935 mg-kg ™' Z[A], HI{E A 383 mg-kg ', MG TAS U IR A A I 4 2 AR . A AN
YU BEN T AT T AR A IR AR LT A L 3 25 22 AN IR R A il 126—388 mg-kg T 2],
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HIE N 237 mg-kg ™' ARF AT T8 A5 25 bl 82 42 5 ik

AR A S A o AT AR DU, R 2R bl B 2108 B RN B4 R R 11 (0—20 em)
PR T T2 HHE(20—40 om F1 40—60 om). $i BIER AR (9 TH ik, U B IR 2030 X
LHARBAN G ML B L P i R R (0—20 em LIRS 20—40 em FRFG &M HLE) 70510
1.02.1.04 F11.09 (#KTF 1) , LWk LI bl + e 0 AFAERIZ B ARIAR. Did = S0 Wil g b
UG T XK B A g & B R B R EE R, RJZ (020 em) &0 & HD
383 mg-kg ', FJ2 LHE(20—40 om) 2FCT-3 5 5 338 mg-kg ™' HAERLON 1. 13. X T hE 5 AR &I
R AR, SRR AR AL B R R 1 N T AR E S SRR O AT, AR SRR K
IR R G ILEA 1 (5. 32mg kg ™) > EIMMLLIHE (3. 32 mg-kg™') > AL WA (2. 65 mg-kg™') X
AIRES B 1 pH(6.53) KT B (4. 54) sk (4.25) f K.

F2OGHA R L3RS i (mgkg ™)

Table 2 The total and soluble fluoride contents in soils from several tea plantations in Anhui Province (mg-kg™")

o IR NEHIA AR
LA 29 KR 29 KR 290 KR
0—20 cm 316.6 £22.9 3.32+£0.90 319.7 £37.6 2.65 +0.45 311.3 £31.0 5.32 +£2.40
20—40 cm 309.9 £17.3 2.70 +1.36 306.3 £58.4 2.42 +0.05 307.4 £3.7 6.81 +1.57
40—60 cm 309.6 £27.9 2.12 £0.65 297.5 £62.9 2.26 £0.05 286.8 £13.8 5.94 +1.10
AR PR A 4 298.8 £6.1 3.98 £1.10 308.0+9.1 2.90 +£0.57 329.2 +£9.5 5.48 +0.47
JEML P A 13 316.2 £11.5 3.34 £1.08 359.2 +£22.6 2.48 £0.06 312.5 £28.2 4.03 +£1.31

2.2 ZERARBRAIAEARBR L b A

JEPAR BRI HG B AR A 2 T B 2 K 2 9 e /INY L, G pHL B Rl A 3 4 45 D oA W] 22
ST SR A K R AR R A I A LR R RE R 5 S X AR B 3R 40 B T RIS Y T Ak ) R
TR, MR A 20 ). 25 AR PR 0K e M S A 7 0 O £ S 28 BSR4 MR 24 b
S350 3,98 .2.90 H15.48 mg-kg ™, /3 BiE T HARM PR L4 rp 3.34 2. 48 F14. 03 mg-kg ™ HIKIE L
B TR PO AR B 3R MR ST AR Z A K AN SIS0, 2SR Tl AR R B b 4 i A AL S
JFC, S0 T ARBR LA L B TR AR, 5 SR T S b R I A R D TSR TR
TE P W A (AR o S /K 0 P B 1 2 AR 20 T A LI T L 5 5 0 8 T B AV 2 45 3
(I SE4 R, O ST S, SR PR 2 2. 2 AR B 20 A ) IR SR I 5 25 A ML I, 1
TARBR LA WU & i, S (5 AT D REIAT (AR 2 R4 ) AR T X SRR W BFF , 385 1 AR BR L ek
VPRI A KA SRR A AR R IR A A AR BR K A SR A R T ARAR B
T T 248 i e 5 4
2.3 ZERERIE SR A

TR AR ZR X A0 A [ 2 B 9 i L3 3. 2 W S () 8 B 9 R /NI g - R > 95 >
B > MR 25, FEWIGR R AR S I R B 0 LR F VK I A T A AR R 25 op o A /b, sy
i 24 45 O RIF S I, 20 B P B g, SR I M I8 K AR S SRR B W A KR, 2
- F S F RN LA SRR R N 5 B B TT 2, 2 S I IS T4 T, 39 200 9 T 2 A 8 v 134 JH 3 o7
UCHI R, AT AR, 1 RS9 1 1 v 0 5

T3 LA AR IE ARG i (mg-kg ™)
Table 3 The contents of fluoride in different parts of tea plants from Anhui Province (mg-kg™")

SRR et iy ey E R
HIAL R 184.3 £29.3aC 1155.2 8. 1aA 818.6 £ 14.6aB 54.04 +11.7aD 45.25 +12.8aD
INEAE 108.2 +10.0bC 859.5 £8.8bA 707.0 £10.9bB 47.62 +0.72aD 51.05 £15.9aD
ANEAER 119.9 +17.3bC 531.0 £17.4cA 485.3 +12.6¢B 46.83 +4.61aD 54.67 +11.95aD

T : RPN a—c FIRAN R B AR 1A P9 9 e £ 22 57 1 35 (p = 0. 05) , [AIAT ALY A—D SRR [l — 28 el A WA [l b 9 5 kP 22 57
B#(p=0.05).
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LRSI 25 IX RO AT F e 3 7 108.2—184. 3 mg-kg ™' Al 531.0—1155.2 mg-kg ™'
2] FT AR Tl 2 25 4 o di 22 A BR A AR vE ( <200 mg-kg ™) ™) T 5 25 Tk — B bR . 50
JEAED BRI FE F W, 25 op 0 i RO T AR I RURE S I I B K S8 B . T T R
TR (LR ) TR AR, 25 SR v 5 T e 25 JEUREIE 1 254 11 2 A0S, TR & . T e
ST T 14 Bl S AR O RLE 252, 5—829.9 mg-kg T 2[RI, 11 567. 9 mg-kg ", 8 T AL H A
98 Fr k22 A SR RERR . RERIS 25 S 00T T W VT A2 2 ol 5 5 ) 31 A 2Bt g -7
PIg e i g 1499 mg - kg™t o 1 A4 UG B, O 2163 mg - kg !, WiK 138 B R, N
806 mg-kg ™', HE 29 AR S BEERAE 1000—2000 mg - kg ™' 22 [A]. 2 A5 % A Hr T 001 A4 K
AR DX S 950 5 i A 25 SR T, 2 S 0 B 78 T 300 mg - kg 1,20 AN el 14 S5 i 7E 500—
1000 mg-kg ™" 22 ] , 24 b 2R G BB 38. 46% , M B > 1000 mg-kg ' B AT RE LG 59. 6%
Ak, 2y 5. 8% B A S I 9 B T 4000 mg - kg 70 5 T AR U A S B BB A T A 9
i
2.4 AL B B B SRR

4 Z 4 (bioaccumulation factor, BF) EASHIYH HILR G &5 TP LR S 2 b, HARAE -
FEI IR 22 P oT RIT RS B 5 FL T, 2 I WA 5 39 v BT SR 7% BRI 6 ) R/ NN 1645
AR R ORI WA g AR . O (R 2 el 2 3 b A SRR K A R UL R B P
SE R BN HITE 1. 71—3..65 Fi199. 8—348 2 [a], JHirf 5 tof 2 30 2 2138 r 14 4 S0 /K I P S I M g
B3, BE 43314 3. 65 Fl 348, % HEAFHEUCZ  BF 43124 2. 69 1324 , 45 AL #4851 5555 , BF 4351 1. 71
F1199. 8. Eh7 0™ SR 11 W TIALM F) 1 SRR A 2 0 5 B, 25 I - RG34 0—34. 1 2 [
S H AR M S R KR 30 A, FE WIS I ot SR A W AR B EAR 25K

7 Z % (wranslocation factor, TF) 245 b #RC R 10 & SHb R ABIAF TR & 500 HLE, RN
FYH ST I T [l _E S5 RE 7. 658 R EGHUC , TE R MR 28 1 b 30 4 B 6 12 i i 0 1)
AR BRI F v AR R R e ) LR UL R P 1 B 2R AT T, A [ M X 2% Bl 2
PSRN TF 76 9. 7—25.5 Z [l , R T 1, 3k W GAE SR 9 A 0 36 R B8 7, TTHEAR 28 A g rp
W B A2 B R 2 AR e AR

ZEMRE AR PR 0 9 T R DA S A BRI A AE , BA T A I S B A, Bt 2
K BF5. Liang 2 UCHBIRG A (A, ALFT AR, ) JRZSRHA N0 R B /A E BB 2,
HLZE I A IR AR 2 S 2 I A 54, Nagata 2552 i 17 AL-NMR A1 F-NMR #F58 8/ , 2540 118
WA B A AR ST L SRR 26 A R 25 1 b b B8 8, 95 A ALE " BB R AR e Tk A oh SRR % —
P46 B A T S B b VIR T RUBS R B AR B IO R X T RE SR S i A R R
PEALHL. oD, 2 T AP R SR S MR A i R R 2 — 7 R S AR A A5 T, R R 26
Fh 2 G0 A S35 24 5. FEAR IR0 S BR B v, Jp T 43 -5 0 v SRRV B2 43 314 140. 6 mg-kg ™!
F3152.7 mg-kg ™, & TG SR A S B0 F 2 - 84.0 mg-kg ™' 1 2015. 5 mg-kg ™' A& H). Ruan
SN AR [ S R Rk 1) 2 S5 T BB SZ 38 % 2 Sk T DR, AT i 25 A0 2 i 4 9 A1) A B
AT, G AR ol ) 5 4 ) B A T 22 S A S5 2 R i R A SR 2B BRI ARE A 1 Ttk — 2
wF5t.

3 4hie

RUE IR bE )7 e U BRI N > B L > SILHE L, RN KRR
B HERAEZE (p>0.05). ZRRAARER 3 oK F P 30 5 T AR R PR 58 2B AN [ 007 905 i
WY < JE > i > O > AR 2 SRR I R T LRSS R R R g R R B IR
AR T AR IR 2 A BRAR ARV , TS A R 9 i AL R AR R 2 R AR E. O
el 222 A SRR I PR SRAE AR I A 1) S R B AE 1. 71—3..65 F1199. 8—348 Z [A], XA A IR
MRS R 9. 7—25. 5 Z (8], RN 3 v 0A B 1) & 22 iz e
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BIOACCUMULATION AND TRANSLOCATION OF FLUORIDE FROM
SOILS TO DIFFERENT PARTS OF TEA PLANTS IN ANHUI PROVINCE

GAO Hongjian LIU Tengteng ZHANG Xianchen ZHANG Zhengzhu WAN Xiaochun

(Key Laboratory of Tea Biochemistry & Biotechnology , Ministry of Education, Anhui Agricultural University, Hefei, 230036, China)

ABSTRACT

Bioaccumulation and translocation of fluoride from soils to different parts of tea plants from several tea
plantations of Xuancheng, Liu’an and Hefei in Anhui Province were investigated by sampling tea garden soils
and tea plants. Results revealed that the total fluoride concentrations in surface soil (0—20 cm) in tea
plantations from Liu’an (319.7 mg-kg™") were higher than those in Xuancheng (316.6 mg-kg™') and Hefei
(311.3 mg-kg™"), respectively. these fluoride contents were lower than the national fluoride background
level (478 mg-kg™'). The fluoride concentrations in surface soil were higher than those in the subsoil profile
(20—40 cm and 40—60 cm) , indicating that a large amount of fluorides were enriched in the surface soil.
The soluble fluoride in thizosphere soil was higher than that in the non-thizosphere soil from different tea
planting areas. The fluoride contents in the different parts of tea plants were in the order of: mature leaf >
fallen leaf > young leaf > root, stem. In young leaves, the fluoride contents (108.2—184.3 mg-kg™') were
below the national fluoride limit in tea ( <200 mg-kg '), while in mature leaves, the fluoride contents
(531.0—1155. 2 mg - kg~' ) were above the limit, which pose potential risks to tea quality. The
bioaccumulation factors ( BF) of total and soluble fluorides from surface soil to tea plant ranged from 1.71 to
3.65, and from 99. 8 to 348, respectively. The translocation factors (TF) of fluorides from roots to mature
leaves ranged from 9.7 to 25.5, indicating that the ability of fluoride translocation from roots to leaves were
higher in tea plants.

Keywords: tea plantation soils,tea plants,fluoride contents,accumulation , translocation.



