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Characteristics of soil aggregates of tea gardens in Anxi County, Fujian
Province, and their influence on element distribution
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Abstract: Top (0—20 cm) and sub—layer (20—40 cm) soils were collected at twenty—seven tea gardens in Anxi, Fujian Province,
which is the source area for Tieguanyin tea production. Air—dried soils after sieving through 10 mesh (2 mm nylon screen) were
partitioned into 5 aggregate— size fractions by vibration sieving with supersonic wave generators. It is found that the macro
aggregates of 2000—840 um and 840—250 pm fractions are composed of 73% of the total particle weight, and micro aggregates of
250—125 pm, 125-63 um and <63 pum fractions occupy less than 30%. Soils with higher ALO;, Fe,O; and lower SiO; are in favor
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of macro aggregate formation. There is a concentration difference between macro and micro aggregates for most elements such as
Cd, Cr, Hg, Ni, P and Al. The concentrations of most geochemical indicators such as P, Zn, Zr and organic carbon become
increasingly higher with the decrease of the aggregate size. Extractable concentrations of As, Cu, Pb and Zn are enhanced in order of
water, ammonium nitrate, dilute hydrochloric acid, and DTPA extraction. However, the extractable Cd, Hg, Mn, Ni and Se present

higher concentrations in the particular extraction method. Generally the extractable content of top soils is higher than that of sub—

layer soils due to soil physical—chemical characteristics including organic carbon content and soil structure.
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Fig.1 Location of the study area and sampled tea gardens
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Table 1 Geochemical characteristics of top and sub—layer soils in the tea gardens, Anxi

2T fbs <2mm* As Ccd Cr Cu F Hg Mn Ni P
* L ¥ 86.9 6.8 95 16.7 108 339 105 540 6.4 473
(N=27) %K 5.7 68 13.4 83 307 54 393 53 383
WAL ) 825 7.0 100 172 10.8 332 71 531 6.4 367
(N=27) {7k 6.0 73 13.0 99 278 67 403 52 385
S s Pb S Se Zn SiO, ALO;  TFe,0;  Corg. pH CEC
#1L ST 102 200 0.42 78 634 18.14 4.17 1.12 46 7.94
(N=27) {7k 62 192 0.39 65 64.0 17.68 433 1.10 45 7.89
Wkt f 100 199 038 78 632 18.42 4.14 0.93 46 7.89
(N=27) %k 53 189 033 75 63.2 18.44 429 091 46 7.46

SR - Si0,  ALO;  TFe,05 . MgO ,Ca0 \Na,0 \K,O ,Corg. .TC 4 10?; CEC }y cmol(+)/kg; pH Jo 549 ;Cd \Hg 4 107°;

HATTE N 1075 *HRAR/INT 2 mm (9 UKL 4 5 D5 0 o (4 T 43 L

R2 FEITEARKAR L GINSEITE(%)

Table 2 Statistical parameters of aggregate—size fraction percentages of tea—garden soils
Rz (0~20 cm) WK 1 (20~40 ecm)

Fl F2 F3 F4 F5 F1 F2 F3 F4 F5
ST 412 328 10.1 6.8 9.6 389 33.8 10.1 6.5 10.6
R0 41.6 3238 9.7 63 94 39.0 333 10.1 6.4 9.7
(AR -F~ 53 35 14 09 35 53 3.0 16 0.8 38
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Table 3 The mean and median values of elemental concentrations in different fractions of top soils

THIH Hf

F1 F2 F3 F4 F5 F5/F1 F1 F2 F3 F4 F5 F5/F1

As 5.6 59 6.1 6.3 6.6 1.2 49 52 5.1 54 5.8 1.2
Cd 88 92 102 105 108 12 68 69 81 80 79 1.2
Cr 18.8 18.4 21.1 20.7 21.1 1.1 14.7 13.8 15.7 16.4 16.1 1.1
Cu 12.1 122 13.7 14.4 15.0 12 92 10.2 10.7 11.8 12.1 1.3
Hg 67.2 63.3 65.6 754 97.2 1.4 59.0 574 64.1 67.6 81.4 1.4
Mn 551 514 554 542 496 0.9 349 395 450 449 423 12
Ni 5.5 5.8 6.5 6.8 7.5 1.4 4.5 4.8 5.6 59 6.2 1.4
P 395 439 519 556 589 1.5 297 383 455 463 524 1.8
Pb 118 107 114 116 117 1.0 52 53 55 62 63 12
Se 0.40 043 0.49 0.49 0.51 1.3 0.38 0.41 0.43 0.43 0.47 12
Zn 73 75 85 88 93 1.3 56 63 66 79 83 1.5
Zr 199 204 213 313 306 1.5 188 192 196 302 312 1.7
Si0O, 63.5 622 572 554 57.6 0.9 624 62.5 57.1 55.0 575 0.9
AlLO; 17.73 18.33 20.57 20.76 20.71 12 18.60 18.45 20.50 20.83 20.17 1.1
TFe, 03 4.13 425 4.77 4.81 4.92 12 4.60 428 4.86 4.84 4.96 1.1
Corg. 0.85 1.01 1.15 1.27 1.31 1.5 0.87 1.01 1.24 1.34 1.40 1.6

TE FEEON=27 ; 5 it B3 : Si0,  ALO;  TFe,05 . Corg. 24 1075 Cd \Hg Jy 107 HAWITER 10,
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Table 4 The median values of extractable element concentrations in different fractions
T2 As Cd Cr Cu Hg Mn Mo Ni Pb Se Zn
IR *1 F1 73 29 319 50 0.084 275 3.19 39.9 0.052 433 0.38
A F2 73 4.0 318 49 0.096 4.04 3.13 41.1 0.068 433 043
F3 8.8 34 323 53 0.096 3.49 3.17 412 0.086 433 0.46
F4 8.8 3.0 323 50 0.096 3.78 322 471 0.068 4.04 0.44
F5 73 33 323 50 0.096 4.49 331 533 0.070 4.61 0.46
WE L F1 59 42 312 46 0.084 3.71 3.52 449 0.052 5.77 0.36
F2 59 4.5 315 48 0.084 291 3.26 45.6 0.067 4.61 0.40
F3 59 39 315 47 0.096 3.16 3.60 474 0.062 548 0.43
F4 73 39 314 49 0.096 336 345 48.1 0.064 5.48 041
F5 73 37 317 49 0.096 3.56 342 55.1 0.061 4.90 042
NH4NO; *1 F1 252 9.5 32 339 0.510 17.68 2.84 190.6 227 6.65 1.25
PRINAS F2 294 11.1 33 323 0.641 2043 272 192.7 231 6.35 1.27
F3 294 125 35 336 0.743 2193 2.68 210.0 2.44 6.05 1.39
F4 33.6 11.0 35 337 0.874 2746 2.74 205.7 233 6.50 1.68
F5 33.6 13.8 37 391 0.684 2942 271 357.2 251 7.86 2.04
W1 F1 16.8 8.7 31 283 0393 1544 2.94 146.6 231 922 1.01
F2 14.7 11.5 32 257 0.422 16.70 2.88 141.1 2.51 9.68 1.00
F3 12.6 17.7 32 288 0.553 17.62 337 138.9 2.76 9.22 1.17
F4 35.7 15.0 33 292 0.597 19.96 331 154.1 272 945 1.17
F5 24.1 12.5 36 308 0473 2247 326 2534 2.79 9.07 1.41
T bR *x1 Fl1 26.8 10.7 95 368 0.226 2537 1.18 6l1.1 12.7 9.22 1.44
FRIAS F2 30.9 183 98 502 0.248  28.68 1.08 659 13.8 9.53 1.64
F3 37.0 17.8 113 581 0313 30.59 0.92 91.1 14.5 9.30 1.94
F4 494 14.8 121 573 0313 3435 1.55 168.9 152 8.47 227
F5 39.1 16.7 144 655 0277 4098 1.21 274.6 17.7 8.77 2.58
WwEL Fl1 226 132 9 338 0.291 21.20 0.66 554 14.8 9.83 1.30
F2 24.7 11.1 104 384 0379 2422 0.59 57.5 144 1043 1.36
F3 24.7 21.1 107 422 0415 2867 0.52 74.7 15.6 9.60 1.53
F4 329 15.8 113 478 0422 3464 0.81 97.3 17.3 10.28 1.67
F5 442 18.7 137 530 0.444 3815 0.74 2135 194 9.90 2.00
DTPA 1 Fl1 347 10.1 170 753 0.553 1697 3412 81.3 122 8.47 1.60
RIS F2 347 15.1 168 867 0.582 19.64 3725 95.0 14.0 8.47 1.71
F3 347 13.8 175 1055 0.699 2167 4211 104.5 15.8 8.47 1.92
F4 428 12.7 176 1035 1.048 2410 4627 108.3 16.1 8.16 2.01
F5 499 13.5 174 1161 0968 2574 4799 1255 16.9 832 241
Wkt F1 326 11.6 159 618 0422 1391 3175 37.1 132 6.80 1.37
F2 326 11.9 164 638 0.510 1297  33.67 403 145 7.56 1.48
F3 26.5 17.3 159 746 0.568 1456 3798 478 16.7 7.56 1.53
F4 326 154 161 759 0.633 16.16 40.72 522 17.0 7.18 1.52
F5 387 15.1 160 953 0.539 1655 43.66 65.6 18.0 6.96 1.83

A A . As .Cd .Cr.Cu . Hg Mo .Ni.Se & 10°;Mn.Pb.Zn A 10°,
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DTPA#2HU) Se. HHF 145 B TR EE (h
PEO AT, 222 PR T Cr Pb. Se g & T %)Z
Hh, ZH00E 00T RZ B RGE TR (R A BOMR
TURZETE, B, HHcReEEIFARIERZ
THOTRIE G & TR R N EE R, A+
e gl ok, R HERIMAIK AL Mg.Ca Na
T A HLBRARAE , LT3R W3R 2 - A & i
MLt I 1) - I EE A A R T 4 R s Ak o
ASYRBIF S HUAS AR HC i Bt v B 1S I T o, A OG
W5 & B 3 ot (Fr AR sk 8 5 BE iy kb
1B A [ AR AL A AR L
5.3 BRMEHEXS TEIRINEIRERZN

R 4RI BR TOKSEBGERSN , TR 2 T
M IE V. 3R 2 1458, SR FHHA 3 Ry i (1 48 K 2 80T
2 (46 Mo . Se) 12 U e 3 35y it 45 1A 2R 4 It
RAZ /NI B A 3G . AN, RLANRI9L FS H As . Cd.,
Hg .Mn Ni.Zn JGCE 1Y NHNO, $2HUZS e B oHUR 2%
F1RHOR R 1.2 65 LA L, T ki 2 FS H As . Cd.,
Cr.Cu.Hg . Mn Ni . Pb.Zn JC X i Hi £h IR H2 B S ik
JE 22 R R 1B IO B 1) 1.3 %5 DAL, Tl A 2%
F5H1 As.Cd.Cu.Hg Mo ,Ni,Pb.Zn JC % [ i £; i
PRS2 70 LR 9 F1H2 O BE 114 1.3 5 L
o RGN A SR A rh 0 2R B OGS R v TR
R, BREL A T 10 MRER R
HEA 1) T A UR v B 4w A A AP E AR A
1, 3T 4R TS YA A RS PR IS R LA DG

6 4%

AR TGRS 7R T A A 2 A% el 4 48 P R A4
JL LA B oG 2 A A R AARISORE ) o BRI -

(1) XA - 88 75 PR 3 i 3 22 B, e R R
25 FE e LUK R AR ORL F1 F2 0 3, RS
1) 73%2E A7 5 S A R AR B R AN F 30%. K
RS MARKIES - SIO BRI, 5
ALO; Fe,0: BUFE ARG, Ui I 18w A 3+ Fndkdn
AL, B 5 T AT U R e 5 P R T SR AR

(2) 43 ik 2 B, R 2 A5 e R A Rk
TR R R 0] 22 850 A AR A S VR B 25, L Cd
Cr.Hg Ni.P ALO: S5 A LAY . R T Si0.4k, Hifth
JGE BRI o MR G ) ik 2 s T T
ALFRHE , AP Zn Zr Corg fie M MR, A B 44

Si0, e A v 55 KL BR BE 0 ) 4 0 O

Q) ILR R LE R 4 PR IR TR E LT
TEB 2% 5%, As . Cu. Pb.Zn B A3 /K2 H - NH.NO;
PRI TR AR AR HE I —DTPA HEBUZ A i Al R34 HiAth
JCE W, MR RS Cd. Se # i , NHINOs $2 U
Mn Ni# s, Hg 2L NH.NOs S DTPA 124245
Wi, REHFEHhZHOTRRIBKER TIRZ L
B W5 202 - HEE PR A .

High. 55 MEF EMERZSE T HI
KT, Ff % X R £ % U it iR
BT = HBEEN, FEHRA ka4 E H 2k
NEHEFRFOEREME L HRERE LY
FEYCUR WA I o0 AR TR & AT R TR, A
M — I B L A
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