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Table 1 Some physical and chemical properties of the tested tea garden soils
pH N P K (9/kg)
(9/kg) (g/kg) 0.02 ~ 0.002 mm 0.002 mm
6 14.40 4.04 1.52 0.50 1.14 219.0 297.0
2 12.83 3.79 1.46 0.36 2.23 321.0 263.0
3 22.73 3.97 0.88 0.24 1.01 377.3 336.7
3 32.95 3.93 1.76 0.39 1.78 406.7 395.3
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Zn (MnOZn) Zn (OMZn)
Zn (AFezn) Zn
5000 kg/hm*  (CFeZn) Zn (Si0Zn) [6,7]
N P K 51
4 2004
(0~20cm) 20 2
100 21 Zn Zn
1.3 2 Zn
131 ( ( 6 Zn )
) ( ) PH(C ) N
P K [12] 66.45 mg/kg 51.80
132 Zn Zn mg/kg (100 mg/kg)
Zn (AZn) DTPA - Zn
[12]
Zn ( Zn (ExZn)
2 Zn (ma/kg)
Table 2 Forms and contents of zinc in tea garden soils derived from different parent materials
TZn AZn ExZn MnOZn OMZn AFeZn CFezZn SiOZn
70.36 + 4.84 2.16 £0.45 1.65+0.33 3.19+0.38 4.98 +0.47 0.27 £0.20 9.64 +1.08 48.47 +3.33
54.35 + 4.01 2.02+0.37 2.01+0.29 2.16 +0.44 3.68+0.35 0.08 +0.04 2.30 +0.65 42.10 +2.89
77.45 £5.79 2.30 £0.49 176 +0.27 1.66 £0.32 6.26 +0.63 1574135  49.73+2.13
51.80+5.14 0.75+0.28 0.67 £0.21 147041 3.37+0.54 0.63 +0.33 419 +0.64 40.72 +2.87
Zn Zn
( 2
0.75 mg/kg Zn Zn 0.7 mg/kg Zn
3
Zn 2.0 mg/kg Zn 15.74 mg/kg ( ) 2.30 mg/kg
Zn ( ) Zn Zn
40 mg/kg
pH Zn 49.73 mg/kg
195317 pH 40.72 mg/kg
Zn Zn
Zn
(3.6 mg/kg) Zn
Zn Zn
Zn
2.2 Zn
Zn 2.3 Zn
2 Zn Zn
Zn
Zn 2 mg/kg
3
Zn Zn Zn ( +
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+ ) Zn
Zn Zn B
7n [14-15] 7n
3 Zn Zn Zn
Zn Zn
Zn Zn Zn
Zn Zn Zn
[5,8,15-16] 7n zn
(
pH Zn ) Zn
Zn Zn
3 Zn (ma/kg)
Table 3 Effect of tea garden management on zinc forms in tea garden
TZn Azn ExZn MnOZn OMZn AFeZn CFezZn Si0Zn
54.26+5.43 1.86 + 0.67 2.04 £0.59 1.90+0.41 3.61+0.63 0.50 £ 0.03 2.75+0.83 41.60 £ 3.54
+ 56.34+4.02 2.48 +0.36 2.48 +0.25 2.09+0.24 4.33+0.35 2.53+0.64 42.43 £2.86
54.94+4.21 2.35+0.25 2.45+0.27 2.05+0.16 3.89+0.47 2.60 + 0.65 41.60 £3.14
+ 56.08+3.41 2.59+0.19 2.68+0.32 1.26 +£0.27 450 +£0.37 1.95+0.52 4210+ 294
55.96+3.84 2.33+0.23 241+0.24 2.24+0.15 4.07 £0.42 2.93+0.67 41.98 £3.21
2.4 Zn Zn
Zn Zn
Zn Zn
Zn* Zn*
zZn* 4 Zn Zn
Zn Zn Zn Zn
Zn Zn Zn Zn
Zn Zn Zn
Zn Zn 4 Zn
4 Zn Zn Zn
Zn Zn Zn pH
4 Zn Zn (n=14)
Table 4 Available zinc in relation to other forms of zinc in the tea garden
AZn ExZn MnOZn OMZn AFeZn Cfezn Si0Zn
AZn 1
EXZn 0.555** 1
MnOZn 0.347* 0.128 1
OMZn 0.345* -0.001 0.377* 1
AFeZn -0.589** -0.329 0.109 -0.099 1
CFeZn 0.316* -0.144 0.160 0.812** -0.096 1
SiOZn 0.255 0.339* 0.412* 0.475* 0.155 0.475* 1
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Forms and Availability of Zinc in Tea Garden Soils

GUO Hai-yan, ZHOU Wei-jun, ZHANG Yang-zhu, HAO Jin-ju, QI Long-bo

(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: Field survey and soil sampling for test were conducted of major tea gardens in Hunan Province to study forms and availability of
zinc in the soil ecosystems. Results showed that parent material has a significant impact on form and content of soil zinc, which is related to
characteristics of parent material; mulching (using biological material + crop straws) could stimulate transformation of soil zinc into available forms,
notably increasing the content of available zinc and organic zinc in the tea garden soil, but does not have much influence on the content of other forms
of zinc; and in terms of effect on available zinc (AZn) exchangeable, zinc (ExZn) is in the lead and followed by amorphous ferric-oxide-bonded zinc
(AFeZn), manganese-oxide-bonded zinc (MnOZn), organic zinc (OMZn) and crystalloid ferric-oxide- bonded zinc(CFeZn).

Key words: Tea garden soil, Zinc form, Available zinc, Availability



