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Distribution and Availability of Selenium in Typical Tea Garden of Jiangsu Province, China
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Abstract: As a trace element selenium(Se) is of great importance on human health and its contents in environment directly affects the health
and safety of human beings, animals and plants. Concentrations, distribution, and availability of Se in typical tea garden soils in Jiangsu
Province were investigated and the governing factors were analyzed. 12 vertical profile samples and 22 top layers samples were collected. The
results showed that the total Se content ranged from 0.10 mg-kg™ to 1.78 mg kg™ in tea garden soils of Jiangsu with an average of 0.50 mg*

kg™ which is higher than the national average value. The average Se concentration in samples from Yixing(0.88 mg-kg™) was significantly
higher than that from other sampling sites(0.25 mg-kg™). This indicated there existed relatively Se—rich top soils in Yixing, southern Jiangsu
though Se in top soils was not rich in most areas of Jiangsu. Nevertheless, the activity index of Se was 4.94% in samples from Yixing. It was re—
markably lower than the average value in Jiangsu(9.04% ), which puts a disadvantage to produce Serich tea in Yixing. Availability of Se

positively correlated to the pH and CEC of the soil. Therefore, increasing the soil pH or other practices of improving the conditions of soil in
agricultural production could be potentially effective to culture natural Se—rich tea in Yixing. Se content was higher in the top layer of the

soils indicating that biological accumulation plays a more significant role than eluviation in control the vertical distribution of Se. The results

of this study can serve as a practical reference for both reasonable planning of the tea production and development of Se-rich tea industrial—
ization in Jiangsu.

Keywords: tea garden soil; total Se; available Se; activity index; profiles

R —FESEILR, WA SRR P EERI
BILR. ORI ARRY 40 SRR 5 BUIA K,
UNPREAE (BRI X LB N BRI ER T 2502, 40

Yfs B H#:2011-03-21

EETBA VLHENKRAA R0 B “ IR xR ™ Bl &
BRIGRAAEIHM  ILRE LR B FEH RS (X
(11)3042)

EEE B P1987—), &, BB 54, R MARERE S
TR A,

*BEAEE: FRHN  E-mail: zonglg@njau.edu.cn

o E R B, FREA 70900 EHLIX, 2 1 /A0
BRA . R AR AR S B T e B AR P
KB, HE B YRR B SR, I E
AT IR . AT, 3R E— 7 K EE Rl
DX AR 7= R AR B AT, 55— T T AT b X 2k A\
b FEA M ER 1R A5 AT B B, — PR P o T B
—RE VIR B 1) TOA LA 5 YR - 38 v e PR A, 8 2 5%
BB SR E AL, SRS AT & E R A E



2468 X PP VLR SR ST o A R B A AR ST

20114 12 A

SMIEARAR 5 2% R 2 R 4 7 AR R e B A4
S A AL, AR G B, S SRR
AOPRIETS Y42 el B ELAIHE A9 R RARAG . DRI,
e L3 B AR B A X T R 22 R LR AR Y
WS+ E R,

FRMF =KUY Z— A E R EERNR
A=A A A B LAY H DR AR et . BRI
FA BRI = R AE ST, B E IR AR & B S5
1] R FOAF 2 3 TE AR 5K, [R) ek, A5 SRR O
VLI R R ER P - — i 1L Fe B st X A7 FE BRI R
AR AR L, S MIT R T R AR, (R ITAE R
TLIRAE 2 bl 3 PR & NAEE , 2% bl - 3R Ak B k™
L RO S RIAR A 7 P AR 58 HH TRD 021, 25 el - S8R
WAL AL TR P I E SR , AT 3SR
gt LT e B Rk G I S N i R = 2 2)
R B R SR A B R, AR E
B35 TEA 00, A SEE AT RE 7 W A 2k el
PP 2R el S AR B S R, 9T R
SN AT 5 B A AR RN, o IR PR TLR
8 % ] - SEAIAR D A 80 P G 4 X - ST B LA
BB Al 27l i e SR BB AR A

1 #MREGE

1.1 iK1

AR B 2002 SR HE oA EZM A=
EARKRRBET H LR, WRBILHE LR =X,
SRR T 30 B AL AR R R E
WIS CR AT GPS AR ) o R EBARIE L7
BTN FEFE PR 43 AR, ZE 7= A A XA
F14) 1, DX 338 e BSCRE o7 W IS el 7 B, el R A s SR
INFFA VLI A 7= R SEBR G O 5 RIS, B R AL AR
K, —BAE 30 hm? UA_EH HAEFERIERZAT .

2008—2010 FFMFZRAH, FETLS (HX%) 4
MBI R M S B PR AE T 12 AT A
22 ANFRE LR (HAPEMNMX o 4, HAit#hX 13
)0 RAZ SIREHEREE 0~20 om BT IERES  BISR
R B AR 4R 4% ] ) TET R R TR 45 14 , DR A R A B A
GyAE, —RHIEEE, R/ 8~10 N REES
S HUIE AR TR A5 R AR S TE 10 ML
W RS s W RE IR AT R 8 T DU 43k 3 B, PR
1 kg ZEA M ERE, IR, SRR BRI B R AR
T, 433REE 0~20.20~40.40~60 cm Fl 60~80 cm +
B o SREM HREZXT SR I5 B4 it 20 B

#1100 B, & FRE
1.2 MEMB 5%

F IS AR A T < ST T R E A S I+
Bk ar Py gy, Horb A HLI R A S
PEBRHE - R TR A L E T
e TIEEPHE PR E R A 1 mol L ZREEAT s
+ 8 pH(H0)RA/K B BALE, AT Co, 28
FRET KRR 2.5:1, BPE 1 min, FHE 30
min /5, H pH THIURE

LA A B A2 - S R R /D R S A I A
Jik, FREL0.500 0 g AA M HIBEHGE TRINM L
iR T, FEKISE, MA 5 mL ¥ HNO,.2 mL
HCI10, 1 2 mL HF FGIE B #b i E 5 540, i
THOAMINER , IR T (W4T ), %, A 15 mL
HCl BHL, #%BE 25 mL MHLEEH, A 2g L7
Fe* VW 1 mL, - 5 mol ' L'HCl EH . BGEEM
W, THEK A I 20~30 min. BHE AR 770t
FEEETHIRE

3G O B R AT < S B R [ SR A
FETTHE, FREL 4.000 0 g 24 F 48R, DL 1:5 B[
WL, 1 0.5 mol - L™ NaHCO; IS IR IR TP AU
fifi, B 10 mL 2 HRE T 50 mL AEERF, A
4.5 mol *L* HC1 0.5 mL 1 5% K,S,05 1 mL, #2571, 3+ &
FHl KA oI 1 h, SRR R P A PR, 8
MUREEEAL A Ses*, SRIGINA 3% H,C,0, 1 mL, AkEETN#
30 mino FHHILA 7.5 mL ¥ HCL J5 /#3415 min, B#H1F
AR AR BRE 25 mL, 35, &5 AR TR E
THIRE
1.3 #iEsbE

% FH Microsoft Excel 2003 & SPSS 13.0 4tit2#r
A AT B P 22 5 B AT, Microsoft
Excel 2003 BA4#H1T4 K,

2 HRESH

2.1 FEMEFERETIEEWSES
2.1.1 3L R H R

TLAAE 22 AN HLAIZS I+ S RE R I 45 SRR B
A R R AR BIE R 0.10~1.78 mg kg,
BIMER 0.50 mg kg™, T4 E L0 & 2R 0.29
mg kg4, VLA 28 TIEREM ST R 022 mgrkg! 19,
A L BTG 4 5% B B A S B KK T2 E AT
A HETIME BRI A I A S B AR RE
B, 35 86.48%. 1% /2H FFriEAr X i B M X 5%



%3055 128

® A K OB OB

% W 2469

el + AR B H4(H 0.88 mg kg, FHE & FILHE
ML XA 0.25 mg-kg™o A5 TR & B E S
FF SR R M X 2 ] - I O A A o

IR A D0, 22 500 TR ] e 1L i R AT A 45 1Y
WFFER 3 3% AT 0 28 A 2550 0L ) SR BRAEL, XoF BT il 2
MITL AR TLINELDSH X R % 22 A H At X A 5%
bl T AT T AR S A AR ST, SRR B
FEX IR R = 3 998 THAt 18 (<0.125 mg kg ™),
9%/ F /i 13 (0.125~0.175 mg-kg™) , 41% )8 T &
fifi + 4 (0.450~3.000 mg -kg™),41% )& F & i 1 3
(0.175~0.450 mg-kg™) o H4HLIX Z5 el R )= -4 100%
J& VR 3, FoAthbth X AN 89% )@ =il -4 (I 1) KRR
TLAAE B8 IR 3 A 5 507, AT X3
DX S Bl R RO 2T 8, o b X+ B AL
Tl [FIBHESCERIRGES, X B Al I R 2 B
IR B R AL SR B 7 W w3 B )
TR SRR, AR R Y X S B T A A ) 224 - 4 KT R
AT E A A AR R o 3t BR s ZR S T 1 E B
XA E A — e AR B s R 3

WA, BHRGERRTE R EWE FE 5 B B
PG BT O 5 A S B AT X, I X T
BT P E SRS A . LA SR, R
FERAR B ARSI Set 55, B LB R B R i
4 B B Mt B R A P RAR R A
AL
2.1.2 TEERAMRS TIEA S RHXR

TSR SR K, A T B R RE
1t WAKAE R AT R AR AR T RURIAS . Bt , 3tk
190 R 8 A B B AN ASAB S5 A T S, A ]t IX - S8 At 25

100

BERER, RS E T EOESERKELE 0.1~2.0
mg-kg'e BRTMHRIAK, K E TIPS EEE S
JEA K, AR I R o SR R A
FERJES BEEMSBAREENEN, BAKE
Wk, HERELMSES HERR pHE A
HLET .CEC FURSRL & B3 R R A o2,

WHLHERRKEXRE P LM &S 1%
P Z BIEHE (R DatrRM, L ERELMS 1
% pH 18 (r=0.217) . A #LJ5% (r=0.381) .CEC(r=0.055)
DL RO B 8 (r=0.055) B B R E R (HIES X 1
A2 A B SRR LD B K M B RSB HLE
RETEP LSRRI 1.78 mg kg™, A REFROY
B AR AR R MR A A B E A, B
L4 B - AR IR B AR MR =R HoAth
X B AR R AR A R R B Y, B
BAERTEAR, B e & BN

25 BT WA A% ] 4 A o BT o e VR
IR, A EMAHX , H A& Bt i
o
22 FEIREIEWENERMN
2.2.1 AR S B KA R

HHEFEYESRGE T, HELWARL S
FFIEASMER A, HARRERHEPHEA LA
M, (BRI A A R Y L A
FR 1555 PTG ST AR R T S TR LAY , AT ) A A
—ERAMIRERM PGS TS S & — B AR
2 e+ A AT K, HEBVE D H R A &

B, R A A R A B R A BB 2,

358 TR G ST A BB AT A B B ROBOR F R 4

100

BVrana AR
w 80F  OEMIX R
Eo I E XS LS H At b X 5K el
E 60f 54
$ 41
$ 4ot 31 A
R
}m 20 -
9 9 8 8
o EHo o 0 . -
50.125 0 0.125 0~0.175 0 0.175 0~0.450 0 0.450 0~3.000
{5 1 3% /G + 3 JEAE 3 (=i

A B /mg kg
Soil Se content
B 1 IHE AR E T SRS SNES R E

Figure 1 Frequency of soil selenium content in Jiangsu tea garden
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Table 1 Soil selenium content and some basic properties of soils in Jiangsu tea garden
Y &M /mg - kg™ B/ pg kg™ pH BEHLF/g kgt CEC/cmol *kg™ HRLE R/ %
HIETF 0.62 18.56 3.64 40.66 14.43 4573
=E21| 0.73 22.74 4.64 22.11 10.20 23.49
HXTKEE 0.61 18.50 435 35.94 20.61 3438
EER 0.71 34.58 3.89 49.24 17.19 4745
HXMY 0.68 72.62 5.05 26.73 27.32 27.35
HMRA1 1.58 22.94 3.95 34.34 11.26 38.34
HMRA 2 1.78 26.63 458 32.69 12.32 51.55
HXHF 0.46 22.93 3.96 33.70 14.69 55.95
HMKAE 0.73 86.04 5.56 16.67 2791 35.90
BRI 0.16 44.60 491 23.81 18.74 38.77
R 0.28 21.00 3.85 28.05 17.25 30.91
R Pl 0.12 20.24 4.40 18.14 14.77 36.07
BRI 54 0.19 20.65 438 26.57 13.56 50.96
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BMAUE 0.18 25.58 3.53 21.67 17.22 30.04
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Figure 2 Soil selenium content distribution in tea garden of Jiangsu soil profiles
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