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Table 1

1 UEFTEERRKRTBAERER

Information of typical tobacco-planting fields in Shandong

()

MY-01
MY-02
MY-03
MY-04
MY-05
MY-06
MY-07
MY-08
MY-09
MY-10
LQ-02
LQ-03
LQ-04
LQ-05
LQ-06
LQ-07
LQ-08
LQ-09
LQ-10
FX-01
FX-02
FX-03
FX-04
FX-05
ZC-01
ZC-02
7C-03
ZC-04
7C-05
IX-01
IX-02
X-03
IX-04
IX-05
WL-01
WL-02
WL-03

1.3

1.4
14.1

LQ MY FX JX ZC WL

Fe Mn Cu

(DTPA)

Zn

[15]

1989

( i Fe Mn
Cu Zn

%2 L1E Fe. Mn., Cu. Zn BHESEFHITEMNIEHR
(mg/kg)

Table 2 Content classification of soil available microelements

Fe <25 25~45 45~100 10.0~20.0 >20.0
Mn <1.0 1.0~50 50~150 150~30.0 >30.0
Cu <0.1 0.1~02 02~1.0 1.0~1.8 >1.8
Zn <0.3 03~05 05~1.0 1.0~3.0 >3.0
1.4.2 Excel
SASS.1
2
2.1
37 Fe Mn
Cu Zn ( 3
Fe 2.22 ~ 50.67 mg/kg
18.86 mg/kg
33 89.2% Mn
4.69 ~ 101.93 mg/kg 27.37 mg/kg
36
97.2% Cu
0.12 ~ 1.57 mg/kg 0.83 mg/kg
28 76%
Zn 0.21 ~2.21 mg/kg
0.69 mg/kg 11
29.7% 22
50% Zn
Zn
Zn
#3 WHERETEHEERREZHEHRECLEEUASE =W
RS it (mg/kg)

Table 3  Descriptive statistics of available microelement contents in
plough horizon of typical tobacco-planting soils in Shandong

+ (%)
Fe 18.86 £ 14.97 2.22 ~50.67 79.34
Mn 27.37 £23.24 4.69 ~101.93 84.91
Cu 0.83 £0.34 0.12~1.57 41.05
Zn 0.69 +£0.34 0.21 ~2.21 49.50

Fe Mn

75% (7] Fe
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Mn Cu Zn
41%  49% (Apl  Ap)
Fe Mn Fe Mn Cu Zn
Fe Mn
[18] Cu
2.2 Cu
Zn
)
() Zn
()
Fe Mn
x4 UETEAEXRFREEENETRALS S ENEE S ML TR IT(ng/kg)
Table 4 Descriptive statistics of available microelement contents in typical tobacco-planting soil profiles in Shandong
() Fe Mn Cu Zn
Apl(6) 7.62 / 4.56 ~12.45 14.41/12.39 ~ 26.64 1.05/0.48 ~ 1.32 0.81/0.59~1.17
Ap2(3) 5.50 11.72 0.77 0.25
Bw(1) 6.36 9.32 1.07 0.32
Bt(2) 6.20 11.69 0.69 0.49
R(2) 6.93 9.48 0.78 0.15
Apl(6) 11.77 / 5.04 ~ 26.25 26.91/5.50 ~ 62.53 1.07/0.93 ~1.22 0.93/0.54~1.51
Ap2(3) 6.19 15.37 0.70 0.18
Bw(3) 4.43 7.01 0.63 0.07
Bt(3) 7.29 24.06 0.55 0.08
R(4) 3.86 8.09 0.34 0.04
Ap1(10) 12.71/5.02 ~ 26.18 24.17 / 6.86 ~ 84.82 0.74/ 0.24 ~ 1.61 0.54/0.18 ~ 0.64
Ap2(4) 12.13 27.66 0.84 0.35
Bw(6) 11.66 9.56 0.53 0.19
Bt1(3) 6.85 11.36 0.77 0.10
Bt2(2) 4.29 16.69 0.83 0.82
R(2) 2.83 11.69 0.62 0.16
Apl(3) 25.77/ 6.18 ~ 48.89 35.26 / 20.65 ~ 64.17 1.36/ 0.47 ~2.38 0.46 / 0.24 ~ 0.57
Ap2(3) 13.66 17.32 0.72 0.20
Bt1(3) 9.03 12.05 0.40 0.10
Bt2(3) 7.82 11.22 0.39 0.09
Ap(7) 25.87/7.36 ~42.94 32.73/ 4.74 ~ 61.04 0.66 / 0.21 ~1.29 0.76 / 0.26 ~ 1.20
Bw(3) 19.72 21.20 0.45 0.23
R(2) 8.06 16.02 0.38 0.09
Ap(3) 3.50/3.02~3.93 1.42/135~1.74 0.36/0.23 ~0.42 032/0.16 ~0.41
Bw(2) 23.17 14.15 0.65 0.38
Ap Apl ( ) Ap2 Bw Bt R
/
2.3
4 Fe

Cu /n
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[19]

37
Fe Mn
Fe Mn
2~3
Fe /n
Fe
Mn Zn
7n [20]
/n
Cu
Cu
[13] Cu
Cu
MY-01
LQ-10 Cu
Cu
>2 mm
[19]
JX-03 JX-04 MY-06 MY-09
B /
2.4 pH
pH
pH [21-22]
pH
pH
(23] 5 Fe
Mn Cu Zn pH

Fe Mn pH
[24]

pH
Fe Fe
[25]
Fe Mn Cu Zn pH
Cu Zn
pH
Cu Zn pH

x5 LWHERFTEERXARMEALIERETZRBEISE
£5 pH FANEMEXNE

Table 5 Correlations between contents of available microelements,
pH values and organic matters in typical tobacco-planting soils in

Shandong
Fe Mn Cu Zn
pH -0.75™ -0.50" -0.22 -0.17
0.12 0.23 0.56" 0.54"
* P<0.05 **
P<0.01
Fe Mn Cu /n
Cu 7n
Fe Mn
[26]
(20] Fe Mn
pH Fe Mn
Fe Mn
(D) Fe Mn
Cu
/n
) Fe
Mn
Cu

Zn
(3) Fe Mn Zn
Fe Mn



176 46
Zn Cu B
2011, 39(2): 91-96
[13] , , .
(4) pH Fe  Mn ]. , 1990, 27(1): 87-93
Cu Zn [14] ,
0. , 2008, 40(4):
622-625
[15] . M].
, 1999: 205-207
[ . M]. : , 1988 [16] , .
[2] . [M]. 1. , 2002, 34(2): 86-89
, 1996 [17] , .
[3] , , . S 1. , 2005, 37(3): 290-294
0. ,2003(11): 43-45 [18] , , , .
[4] , , , , , . ( ), 2007, 29(1):
[J]. 56-64
, 2005, 33(11): 2 065-2 066 [19] — Il
[5] , , , , 0. , 1990, 17(4):
1. , 2005 (3): 256-262
33-36 [20] , , , .
[6] 1. , 2009,
( ) [D]. , 2006 37(36): 18 352-18 356
[7] , , ) ) [21] , , , , . pH
. , 2008, 1.
39(1): 119-124 2003, 34(5): 404-408
[8] , , ) , , . [22] , , .
. 0. , 2007, 15(3): 25-28
, 2008, 24(10): 334-337 [23] , , , .
[9] , , , , . . , 2004, 35(4): 474-478
[J]. [24] ) ) ; )
2009, 30(6): 30-33 .
[10] , , , , : , 2008, 19(4): 735-740
[J]. ) [25] ) , ,
2010, 37(4): 106-108 . ,
[11] , , . 2010, 30(4): 863-869
7. ,2010 (5): 55-59 [26] [M]. , 1999:

[12] , , ; ;

234-235



1 177

Contents of Available Microelements in Typical Tobacco-planting
Soils of Shandong Province

WANG Ying-ying'?, LIANG Hong-bo'", XU Yi-min', DONG Jian-xin', WANG Cheng-dong',
ZHANG Ji-guang', PENG Dong'?, LI Zhe'?*, BAO Zi-chao'*, WANG Hai-yun'

(1 Tobacco Research Institute, CAAS, Key Laboratory of Tobacco Biology and Processing, Ministry of Agriculture, Qingdao
Tobacco Resources and Environment Field Station of CAAS, Qingdao, Shandong 266101, China; 2 Graduate School of Chinese
Academy of Agriculture Sciences, Beijing 100081, China)

Abstract: In order to study the content characteristics of available microelements in typical tobacco-planting soils of
Shandong Province, soil samples were collected from 6 main tobacco-planting regions, i.e., Linqu, Mengyin, Zhucheng, Feixian,
Waulian and Juxian and the available contents of Fe, Mn, Cu and Zn in the samples were analyzed. The results showed that: 1) the
contents of available Fe and Mn in the plough horizon were plentiful, while those of Cu and Zn were moderate and insufficient
respectively; 2) available Fe, Mn and Zn were obviously accumulated in plough horizon while available Cu distributed
homogeneously in the profile; 3) available Fe, Mn, Cu and Zn in soils derived from calcareous purple sandstone were
significantly lower than from other parent materials; 4) significantly negative correlations were observed between the contents of
available Fe and Mn and soil pH while a significantly positive correlation found between soil available Cu, Zn and soil organic
matter.

Key words: Tobacco-planting soil, Microelements, Availability, Distribution characteristics
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