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Correlation Between the Content of Fluoride in Tea and Properties of Tea Garden Soil and Its Influencing

Factors

ZHAO Ming, CAI Kui, WANG Wen-jiao, ZHAO Zheng—yu, SUN Yong—hong

(Qingdao Academy of Agricultural Science,Qingdao Laboratory of Quality and Safety for Agricultural Risk Assessment, Qingdao 266100,
China)

Abstract : The water—soluble fluorine, pH, exchangeable acid, exchangeable cation content of soil from typical tea gardens in Qingdao and its
fluoride content in tea were determined. We studied the correlation between fluoride content in tea and the soil properties, and analyzed the
main influencing factors of soil water—soluble fluorine and exchangeable acid. The results showed that the water—soluble fluorine of tea garden
soil and exchangeable acid were positively correlated with tea fluoride content, which are the main factors affecting the fluorine content in tea.
Soil exchangeable H* and Na* were positively correlated with soil water—soluble fluorine, which are the main factors affecting the soil water—
soluble fluorine. Soil exchangeable acid was positively correlated with exchangeable AlI**, and negatively correlated with pH,
exchangeable Ca’*, exchangeable base amount and base saturation, which are the main factors affecting the soil exchangeable acid. The
results can provide the bases for tea garden soil improvement and reduce the quality and safety risk of tea fluorine.

Keywords: fluorine content of tea; tea garden soil; soil properties; correlation; influencing factors
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1.1 HEmRE

HECHE 543901 T 2014 4EFKZEF 2015 A F 2Rt
PR e il P BB AR X () & 3R X
HAMRGRMER 10 50, &5 b R AL O £ 3
A, HORAE LIRS S 45 30 A T HERE il R AR
J& 0~20 em, [R] B 42— 2 P IR 1R 42 [R) b A5 h A
o A ERRT S AP 2 mm Fi1 0.25 mm i 65
o ZRMHEEFEZE 105 CRF 70 CHET Briad 1 mm
i £ o
1.2 MEFH*E

A R0 R T K BRI, 98028 - 3 e A 70
FEN, IR TERCR ] 4K e 1010 8 R 3R5% $2
S TR R AR I ™ 1 pH (R LK L
125 il g ; I3 se PR R ] 1 mol - L™ KCI
WRPEILFR I, NaOH il VA E 5 I sc ok £ 3R
FH 1 mol » L7 i R B2 B8 T A4 I 2 5 7K Vs P A (L 2

2ERAF, I3 R IR AL 231 o' Bk I 7 S IBOR
Ca™Fl Mg &5 &, JCHADGRE R & $E O h KA Na*
i HIEPH B T A4 (CEC) SR A 1 mol - L itk 2,
PR i A I E 5 1 B ST i ek B R (EB) Dy 52 48
PE Ca Mg K" Na* & it Z A1 ISR LA FIE ) EB
5 CEC b fH",
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21 FMHEESE5 T EEREXNE

HEURE S E 25 R B (L3R 1), 259l & iy
FEl R 73~583 mg kg™, FRA AT AL SIS O AR
A b ERAS I 8L 7 2 B AR E ( <200 mg kg™ )M,
I, DA I T 22 4 VIR 255 3 1 At B XU 2% i, 75 XoF
T 5 b DX R B i A

ST (e e 8 R UE SN PA iy o 1 €223 0 T o
BV L TR S R A T
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ZR I, I BRTF A0, A A el - 35
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O 280 mg-kg™, FEEAASIEXT - HOK B M RUA R
B B SEAEF o A 36055 33 0 235 SR (R A 2
gt (I3 2), 2890 3 it 5 K P JURN A 46t
PERR 7 2 i3 IE A M (r=0.437 1 r=0.427 ), 5 H
b - N S5 R A AR DGR 2, R KRR
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Table 1 The results of tea fluoride and soil properties in different tea gardens

I IKEEPETRY

MR WY S AP SRR S Ca™ ScHilk Mg™ Sefell Ko 28k Na/ - CEC/

AU kgt PHOEO) 2 et cmol-kg?  emol-kg!  cmol-kg!  cmol-kg!  cmol-kg!  cmol-kg!  cmol-kg!  cmol-kg
1 73£16  5.5+0.6 3.6+1.9 0.36£0.05  0.39+0.10  0.75+0.08  5.75+0.82  1.63+0.17  1.08+0.28  0.19+0.07 14.1+0.6
2 122+34  5.2+0.4 6.0+0.8 0.22+0.18  0.89+0.54  1.11£0.72  5.60+0.66  2.34:+0.99  0.90+0.44  0.13+0.06 15.1£1.9
3 316106 5.5+0.9 5.3+1.0 0.11£0.05  1.00+1.31 1.11£1.29  6.38+2.03  1.74+0.10  0.45+0.07  0.18+0.02 13.1+1.0
4 367£54 53x04  38:17  0.17:0.00 147+1.14 1.64x1.14 457+1.50 1.62:021 0.1420.12  0.16£0.06  11.1£1.6
5 163+42  5.2+0.3 5.6+£2.6 0.25+0.08  0.64+0.46  0.89+0.54  7.73+1.58  2.50+0.66  0.35+0.07  0.19+0.03 16.1+1.5
6 145£8  4.5+0.3 5.1+0.5 0.13£0.08  0.80+0.35  0.93+0.42  530+0.60 0.41+£0.10  0.76x0.04  0.20+0.07 9.3+0.6
7 297+49  4.8+0.3 8.1x1.1 0.30+£0.13  0.70+0.41 1.00£0.50  9.87+0.72  1.43+0.49  1.05+0.18  0.49+0.05 15.2+0.2
8 230+31  4.9+0.7 7.2+1.0 0.28+0.14  0.53+0.71  0.82+0.85 6.75x1.30  0.66:£0.56  0.41x0.07  0.35+0.04 8.7£0.2
9 507+111 49407  7.122.6  047+0.10 1.02+¢142 148+1.32 878438 1.13x0.69 0.88+0.40 0.19:0.05  13.4x2.2
10 583+192 4.8+0.6 10.3+4.1 0.46+0.16  0.72+0.73  1.55+0.78  6.92+5.26  0.61+0.48  1.31+£0.57  0.29+0.09 11.9+2.0
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Table 2 The correlation analysis between tea fluorine and soil properties

S| 2R pH AKEEPER ScHutE HY SeHelk AT SgiPEiR  scietk Ca™ sciilk Mg 2eifk Ko Z8fiett Nat - CEC
A5 1
pH 0.215 1
KR 0.437* 0.300 1
LM H 0244 0.203 0.385% 1
bk A 0.240 —0.612% 0.119 0.053 1
THERE  0427%  —0.674% 0.203 0.150 0.944% 1
Stk Ca® 0.010 0.312 0.180 0.393%  —0.557%%  —0.546%* 1
HPE Mg 0.344 0.538%%* 0.318 0.243 0.196 0.291 0.203 1
THMEK 0177 0.093 0.166 0.477%% 0.287 0.046 0.149 0.165 1
sciedk Na 0151 0.127 0.374% 0.223 0.292 0.230 0.5027 0.252 0.238 1
CEC 0.192 0.271 0.063 0.230 0.160 0.046 0.457 0.727%% 0.262 0.014 1

T R FORMNEIA S P<0.05 BE A, " FoRARIEIAF] P<0.01 B35k, n=30,
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