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Abstract: The discussion for the plant adaptation to environment and the function and transition of inclusions has be-
come a hot research topic. This article selected four plots from Guizhou famous Fenggang zinc-selenium tea and Meit-
an Tsui bud production regions. established twelve samples, studied the change of trace elements, zinc and selenium
contents, in different tea garden soils and the tea in corresponding. The results were as follows: (1) In four plots,
the contents of zinc in the uncultivated original soil were higher than sample soil in three plots, but the contents of se-
lenium had no obvious regular change. The standard deviations of zinc and selenium contents were greater than 5% of
average in all samples, that mean the soil uniformity of the four plots were all relatively low; (2)Significant differ-

ences were exhibited in the zinc content between new leaves(one bud and two leaves) and old leaves in four plots,
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while the difference in selenium content had no obvious regular change. (3) The transfer of zinc was obvious in tea, it

transferred from old leaves to new leaves, and new leaves was higher. The content of selenium was rare in tea and no

obvious rule between old leaves and new leaves. The content of zinc in new leaves was highly significant positive cor-

relation with the zinc content in 0—20 cm surface soil and 21—40 cm deep soil samples(P<C0.01), the coefficient

correlation was 0.768. The selenium content in new leaves had a significant positive correlation with the 0—20 c¢m

surface soil (P<C0.05). The zinc and selenium were absorbed and translocated from soil by tea roots usually. The ab-

sorption and transfer efficiency was not only decided by the content in soil, but also related to soil texture, tempera-

ture, humidity and other external factors in the tea garden. There was a great difference between zinc and selenium in

the physiological and metabolic pathway of tea. Therefore, we need to further research the the absorption and trans-

formation of trace elements zinc, selenium in tea, the existing form and mechanism of action, the correlation of the

zinc and selenium content in tea and garden planting soil in different production regions. These are of great significant

application values for producing organic tea with appropriate zinc and selenium contents to human’s health.

Key words: tea garden soil; zinc; selenium; tea absorption; content analysis
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Table 1 Contents of difference zinc and selenium between tea garden soil and original soil
e % Content of zinc fil§ ¥ # Content of selenium
gL ER I (mg - ke ) Cmg - ke
Ho B ¥ pH TR - -
Sample area X% P Soil sample xZ Wz xZ Wz
and altitude Depth of soil and pH Surface soil Deep soil Surface soil Deep soil
(0~20 cm) (21~40 cm ) (0~20 cm) (21~40 cm)

EEURIIPNC3
[T

On Xianrenling
Mountain

in Tianba;

Alt. 1 135 m

EEEE(IPNT
Iy

Below Xianren-
ling Mountain
in Tianba;

Alt. 947 m

RE = Sl

Yunguishan

Mountain in
Meitan;

Alt. 1 096 m

R
Hetaoba in
Meitan;

Alt. 797 m

%2 Surface soil
(0~20 cm)
pH=14.51;

W)Z Deep soil
(21~40 cm)
pH=4.55

22 Surface soil
(0~20 cm)
pH=1.27;

BWJZ Deep soil
(21~40 cm)
pH=4.55

22 Surface soil
(0~20 cm)
pH=1.49;

% )2 Deep soil
(21~40 cm)
pH=14.59

%% )2 Surface soil
(0~20 cm)
pH=4.59;

W2 Deep soil
(21~40 cm)
pH=1.67

Ji 4

Original soil

At 1

Soil sample 1
R+ 2
Soil sample 2
i+ 3

Soil sample 3

At 4

Soil sample 4

Rt 5
Soil sample 5

Fif AL - 34

Average of soil sample

Ji 4

Original soil

it 1

Soil sample 1

it 2
Soil sample 2

ikt 3

Soil sample 3
it 4
Soil sample 4
gt 5
Soil sample 5

A T

Average of soil sample

J 4

Original soil

it 1

Soil sample 1

it 2
Soil sample 2

L 3
Soil sample 3
R+ 4
Soil sample 4
i+ 5

Soil sample 5

AR T

Average of soil sample

Original soil

Fff £ 1

Soil sample 1

it 2
Soil sample 2

Pkt 3

Soil sample 3
gL 4
Soil sample 4
Tt 5

Soil sample 5

A

Average of soil sample

258.0049.00d

61.5340.75¢

43.60+2.52a

51.5340.91b

62.0041.41c

65.531.70¢

56.841+9.05b

268.20x5.31d

68.074-0.85b

67.03+1.36b

74.4741.23¢

51.70+1.87a

56.031.69a

63.469.34b

61.3042.61c

46.00+1.51a

46.30+0.87a

45.37+1.10a

53.934+0.91b

59.8741.46¢

50.2926.39b

156.8342.631
67.30+0.92a

82.0341.46¢

114.20£4.57¢

77.50+1.44b

92.5742.47d

86.72£17.84b

247.0343.86e

59.1741.82¢

31.9341.11a

51.50£0.80b

60.104=1.66¢

79.0340.75d

56.35417.00b

258.4741.56¢

78.6310.67d

74.6041.28¢

74.6741.10c

47.33+0.91a

57.274+1.37b

66.50413.53b

51.4340.78¢

48.53+1.25b

51.874+1.70c¢

59.37+1.46e

43.37+1.06a

55.4741.19d

51.7246.17a

147.00+1.20e
82.434+1.01a

96.57+1.17¢

90.0741.07b

117.7740.87d

89.07+1.12b

95.18413.59b

0.0374-0.006a

0.140=£0.010d

0.080+0.010b

0.077£0.006b

0.11020.010¢

0.1074+0.006¢

0.103+0.026b

0.0472£0.006a

0.050£0.010a

0.047£0.006a

0.050£0.010a

0.05040.010a

0.05340.006a

0.050£0.002a

0.090=£0.010b

0.050£0.010a

0.037£0.006a

0.04740.006a

0.04740.006a

0.043£0.006a

0.0452£0.005b

0.067£0.006bc
0.057£0.006ab

0.053£0.006a

0.053=£0.006a

0.070%+0.010¢

0.05340.006a

0.0572£0.007a

0.04340.006a

0.0572£0.006ab

0.040%+0.010a

0.053£0.006ab

0.067£0.015b

0.103£0.015¢

0.064+£0.024b

0.04720.006a

0.047£0.006a

0.063£0.006bc

0.05740.012abc

0.07040.010c

0.05340.006ab

0.058£0.009a

0.0732£0.006b

0.04740.006a

0.053+0.006a

0.047+0.005a

0.04740.005a

0.0470.006a

0.048=0.003b

0.057+0.006a
0.057+0.006a

0.057+0.006a

0.063£0.006ab

0.070+0.010b

0.06340.006ab

0.062£0.005a

e FEFEHARZRARE ARFHAERERES.

Note: The same letters mean no significant differences, the different letters within the same column mean statistical significant differences.
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Table 2 Content compaison of zinc and selenium between surface soil (0—20 cm) and deep soil (21—40 cm) in four different plots

35 4

FH AN AU 1L 1 CAD

FH AN A 1R (B)

JEE = 5T (O

TCHE R +HEZ On Xi T Below Xi i v ish VETEAZ AL (D)
Element type Soil layer n Alanrening cloW Alanrenting unguishan Hetaoba in Meitan
Mountain inTianba Mountain in Tianba Mountain in Meitan
PR xKEL 57.24+8.46aA 63.90+9.81aA 50.50+6.72aA 87.82+19.41aB
Content of zinc Surface soil
(mg -+ kg") w2+ 56.78+16.63aA 67.10+13.86aA 51.5246.26aA 95.38+13.57aB
Deep soil
[ xE T 0.0980.030aB 0.05240.004aA 0.0440.009aA 0.060£0.012aA
Content of selenium Surface soil
(mg + kg") WEZE+ 0.06840.034bA 0.058+0.013aA 0.05040.007aA 0.06640.009aA
Deep soil

T Ol O R AR R 22 AN TR R R 2 R B s RE A B R HEML ] LA NG alb RN IR ) T

Note: All data were“Means= Std. Error”, different letters show significantly differences. Capital A, B mean comparison between different sample areas,

lower cases a and b mean comparison between different depths.
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120
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100 | BRZ T Deep soil

80

HEE (ngekg )
Content of zinc

A B C D
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RN = o5 U BEE £ 2oty - S IR b a ey
Fig. 1 Comparison of content uniformity

of zinc in different plots
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AR 25 Bl B B 2 S S T A XU T A
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B C D
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e
T
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o
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Fig. 2 Comparison of content uniformity of

selenium in different plots
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Table 3 Contents compare of zinc and selenium

between old leaves and new leaves in four different plots

Fx4 REL(0~20 cm)FIRE L (21~40 cm)H
EMESESXMPEMmSEEXEIN
Table 4 Correlation analysis of zinc and selenium

contents in tea, surface soil (0—20 cm)
and deep soil (20—40 cm)

A~ L
o4 - H 2 HA R i
Sample Type of Content of zinc Lome‘.“ of
area leaf (mg * kg") selenium
(mg * kg!)
FE LA A0 1 &t 15.63+ 0.023+
On Xianrenling Old leaves 0.83a 0.006a
Mountain B 1 48.30+ 0.023+
in Tianba New leaves 1 0.75¢ 0.006a
Bt 2 51.23+ 0.053+
New leaves 2 0.59d 0.006b
w3 50.57+ 0.070+
New leaves 3 0.86d 0.010c
4 46.63 4 0.047 =+
New leaves 4 0.74b 0.006b
Hi 5 46.57+ 0.050+
New leaves 5 0.75b 0.010b
S 48.66+ 0.049+
Average of 2.17b 0.017b
new leaves
LAl 1R o 12.57+ 0.057+
Below Old leaves 0.93a 0.006b
Xianrenling Bt 36.37+ 0.053+
Mountain New leaves 1 1.12b 0.006b
in Tianba B 2 36.23+ 0.060+
New leaves 2 1.01b 0.010b
Bt 3 37.27+ 0.030+
New leaves 3 0.85b 0.010a
Hink 4 37.27+ 0.063+
New leaves 4 0.71b 0.006b
B 5 37.33+ 0.067+
New leaves 5 0.47b 0.116b
fﬁjﬁ;;;?g% 36.89+ 0.055+
0.55b 0.015a
new leaves
PRI = 5l 2 11.53+ 0.110+
Yunguishan Old leaves 0.75a 0.010d
Mountain Bt 1 40.47+ 0.023+
in Meitan New leaves 1 1.19b 0.006a
Bt 2 41.87+ 0.047+
New leaves 2 0.55b 0.006b
3 41.434+ 0.060=+
New leaves 3 0.61b 0.010b
B 4 41,17+ 0.030+
New leaves 4 0.81b 0.010a
B 5 41.70+ 0.083+
New leaves 5 0.46b 0.006¢
ﬁst:gif({ﬁ 41.3§i 0.049+
0.55b 0.024b
new leaves
U TR A% Ak AU 11.63+ 0.053+
Hetaoba in Old leaves 0.85a 0.006b
Meitan Bk 1 41.50+ 0.057+
New leaves 1 0.75b 0.006b
Bt 2 53.50+ 0.053+
New leaves 2 0.66¢ 0.006b
Bt 3 42,07+ 0.093+
New leaves 3 0.45b 0.006¢
it 4 41.70+ 0.093+
New leaves 4 1.11b 0.015¢
w5 41.53+ 0.030+
New leaves 5 0.67b 0.010a
/ﬁsii:;f% 44,06+ 0.065+
5.28b 0.027a

new leaves

WL &L WELh gk g

WaE  WaR  WaR WAl WAk
i H Content Content of Content of Content Content of
Ttem of zinc  selenium  selenium
in deep  in surface in deep

soil soil soil

selenium
in new
leaves

of zinc
in new
leaves

HKEL SR 0768%%  0.068 0.248 0.233

Content of

-0.035

zinc in

surface soil

HELTHSE 0.085 0.416 0.191
Content of

zinc in

deep soil

RJZ L 0.418
Content of

selenium in

surface soil

VRJZ il i

Content of

selenium in

deep soil

Bt 0.085
Content of

zine in

-0.084

-0.181

0.448 *

-0.013 0.041

new leaves

T AR R R 2 e R
Note: The same letters mean no significant difference, the different letters

within the same column mean statistical significant difference.

FORF TR D

T * RIRTE 0.05 KF B RE I * FRAE 0.01 7}(%7— (RTE-2 PN

»

Note: “ * “means significant correlation at 0.05 level; * x *”

means significant cor-

relation at 0.01 level.
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AP 2 2B FE 06 T TC K 2% i R i Y e I R
HUpe T 4 3 o i 25 06 2, R ) A S - e R
5B G e G I A 6 kA, [ s AR AR N B i
R SR 7 1) 5 55 %% D) AH OC O 55, 2002) . BF
%%%ﬁ%ﬁ%%%lwi%& Bk o i B
il 25 52 £ BB 1 45 A% A% T A 6 ol 2 o 3R A WA it
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A5 I v RS 1) R R IE N B L IR A B AT T
DA 31 5 A 10 5 A A L (RO i — e 4 (A
RSB T DR, AR AR 7 v B T T T R S
0 - SR P R HL A 2 A B8 T i Bl o A TR 5 P it
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JIE 368 2ok 38 405 A A 3R A s T E B A B
F I - C 7 AL T 58 e A B AR L R R R AR
s JO TR 25 1 A AR T

(2) Z5 W H A 1) 2 B AL AR D b,y & it o S
GRS R R  E R AR RO Y B ARG
SRR B R P G o0 R 32 02 3 o AR R A = g il
) AR 23t — R Y IE R FEE AL IS L T B A HLAR Ak
B R B IR 43 i ik B0 R DR i g
RS PR N E I AL W I PN R ARt o W2 T B K
PE . XU R P Fh G T R S 5 A A PN 1 AR B
TER AR B R B AR RN 2E R XM ERKE
SRR BN TR R AT TR L L B M R
T ICER R AN FE 2[5 BF 02 W5 5 2 A B 6 13k
IR WATEIE A RIAE AL, X FA G ' T
NS B Rt B 35 > B G 5 o (0 U0 B A LS HLA
N FH 8

(3) A% Pel 4 498 S A5 i rh AR A o T R S i
MR, 0~20 em 2 M1 21~40 cm &
2 T A A S A 3 IE A DG (P <C0.01), AHE
FECH 0.768, AT E RS 0~20 cm £)Z
- o R IE A OE (P <C0.05) , 3X Uk B £
HEECR F S R B R A YA G R
A B A RS AR SO T R 3
1o R R R 0 2 O, AR A R AR
F A b g SRR A i T R L H IS B
2 /D e 78 W SRR I L 3 5 A g T b L IR R AR &
SRR F DI, X — R 85 R o 2=l &
rh 2 el - SIS TR (Y 2 5 e L ()4 AR S 5%

() Bt B B8 A0 3 107 1 S A 36 B AE O L
T 1) 22 CRE S5 BRI R b PN 5 ) A
HAREAE RO R A 7= B LR, AW R ZEA R
AFE A A o R P 3 R P b DA B RN A 3 i ik
ZMY LR, W HARKEEIR. ZHh&a0
PEfif TR RARER AR ETNLFHEICE, B
JGF RERE 1 B B S Ak R B B AE L AR BT
AW A BB AER T RE A
B AN A S5 DR BT R AR N i
PR X SRR = OCE E . 1978 AF A E T A
HAUE L E A AR TR TR it R
AR PIAR B H R S8 A Y B 36 B o oo R R
PR U 2 I L ) 0 T T 2 LA A o A0 e g A R
B iR A AR BB AR AR TR . AW
SRR E I RE 155 B A W FE AR 28l A

HA — @ B3, H 28 B9 T B AL M 7 2 il AR R
(AR GRS A 55, 2013) 78 AT AR T T & AN
W4 i 19 5 K A B TR SR AT SR 6 A
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