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(FD) pH
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2 mm 0.149 mm
1.2
pH
pH ( 25:1)
1 H,SO, -
1.1
2013 11
158 0.5 mol/L NaHCO; -
28 25 13 1 mol/L NH,Ac
22 16 15 9 el
12 6 6 1.3
6 66.7 ~ 133.3 hm® (NY/T391-
2000)!'" (NY/T853-2004)
30~35cm  “S” 8~10 (i
0~20cm Bl
1 kg 1)
F1 FETEFOHRIFE
Table 1 Classification standards of soil nutrients of tea garden
pH <4.5 45~55 >5.5 45~55
(g/kg) >20.0 15.0 ~20.0 <15.0 =20.0
(g/kg) >1.0 0.8~1.0 <0.8 =15
(mg/kg) >100 80 ~ 100 <80 =100.0
(g/kg) >1.0 04~1.0 <0.4 =1.0
(mg/kg) >20 5~20 <5 =20.0
(g/kg) >10 5~10 <5 =10
(mg/kg) >100 60 ~ 100 <60 =100.0
1.4 1.0
1.4.1 f(x)=50.9(x—x1)(xx2—-x1)+0.1 (1)
pH 0.1
7
(IFI) 1.0—0.9(x—x3)/(x4—x3)
[12-13] 10
f(x)= 0.9(x—x1)/(x2-x1)+0.1 @)
( 2 S 0.1
S 0.1~1.0
pH 1.0
1.4.2
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R2 TEEHERREE DL PR RERE

Table 2 Values of turning points in membership function of soil fertility quality indices

H
' (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
x1 4.0 10 0.75 0.4 10 60 5 50
x2 4.5 30 2 1 20 120 20 150
x3 6.0 - - - - - - -
x4 7.0 - - - - - - -
6.5, pH  45~553 3
[14-13] pH 3.73 ~ 6.31
1.4.3 445 12.13%
(Intergrated fertility index IFI) pH pH
pH 4.5 47.47% pH
IFI IFI  ZWixNi 5.5 5.5 11.39% 41.14%
Wi Ni i
[15-16] ( 3) pH
1.5
IBM SPSS Statistics 16.0 [7-18)
pH 4.5 4.0
2
K
2.1 pH Ca Mg Zn Cu
[18]
pH 4.0 ~
*3 FABRFELEZTZERIKR
Table 3 Major nutrient contents in tea gardens of Kaiyang
(%)
(%)
pH 3.73 6.31 4.45 0.54 12.13 47.47 41.14 11.39
(g/kg) 6.43 56.31 28.42 15.20 53.48 70.25 21.52 8.23
(g/kg) 0.29 2.60 1.24 0.69 55.65 60.76 22.15 17.09
(mg/kg) 45.33 22321 109.16 56.54 51.80 56.96 27.85 15.19
(g/ke) 0.19 1.31 0.62 0.28 45.16 16.46 40.51 43.04
(mg/kg) 121 26.06 9.81 7.77 79.20 14.56 48.73 36.71
(g/kg) 0.81 22.12 7.86 6.05 76.97 20.89 44.30 34.81
(mg/kg) 19.13 162.56 77.22 43.36 56.15 12.66 39.87 47.47
2.2 6.43 ~ 56.31 g/kg 28.42 g/kg
53.48% I
70.25%
8.23% ( 3

[19-20] 3



4 671
48.73%
36.71%
5 mg/kg
14.56%
[21] (3
2.3 79.20%
[13] 3 [23]
0.29 ~ 2.60 g/kg 1.24 /kg
60.76% 1.00 g/kg
2.5
22.15% 0.80~1.00 g/kg ( 3)
4533 ~ 22321 mg/kg [13,24] 3
109.16 mg/kg ( 3) 0.81 ~22.12 g/kg
7.86 g/kg 5.00 g/kg
56.96% 27.85% II 34.81% (
15.19% >5.0 g/kg) 65.19% 20.89%
¢ 3
19.13 ~ 162.56 mg/kg
7722 mg/kg ( 3) 56.15%
(22] 12.66%
2.4 52.53%
(
[13] ) 47.47%
3
0.19 ~ 1.31 g/kg 0.62 g/kg
1.0 g/kg 16.46% 0.4 g/kg 43.04%
1.21 ~ 2.6
26.06 mg/kg 9.8l mg/kg ( 3) 85%
14.56% 4
x4 BNMERHNEE
Table 4 Weight values of indexes
pH
0.138 0.152 0.121 0.099 0.118 0.119 0.123
2.7 (0.25=<IFI<0.50) (SIFI<0.25)
UFDH 021 ~ (95 4937%  29.77%
0.92 0.59 14% SFI 8.86%
4 [FI=0.75) (0.50=I[FI<0.75) 0.25
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x5 FHEFETRESENEFESH

Table 5 Distribution of soil integrated fertility index for tea garden in Kaiyang

(%)
I 0.83 0.06 0.75~0.92 19 12.03
11 0.69 0.07 0.52~0.74 78 49.37
il 0.44 0.05 0.28 ~0.49 47 29.77
v 0.23 0.01 0.21 ~0.24 14 8.86
0.59 0.14 0.21 ~0.92 158

1 6
> > >
> > > >
> I
30.77%
17.86%
o 1I
I
30%
11 11
pH

F1<0.25
0.25=</F1<0.50
0.50<7F1<0.75
1F1=0.75

5.5 1lkm
P I

1 FHEFETERISEESEENZES S
Fig. 1 Spatial distribution of soil /FI of tea garden in Kaiyang

*6 FAMEARLEFETRESEBNAZRSH

Table 6 Proporations of soil integrated fertility indexes of tea gardens in different towns in Kaiyang

(%) IFI
I I il v

17.86 53.57 21.43 7.14 0.64
12.00 56.00 28.00 4.00 0.61
11.11 55.56 33.33 0.00 0.64
6.25 56.25 25.00 12.50 0.58
30.77 38.46 30.77 0.00 0.68
4.545 54.55 31.82 9.09 0.58
13.33 40.00 33.33 13.33 0.53
0.00 33.33 33.33 33.33 0.40
16.67 50.00 33.33 0.00 0.62
0.00 50.00 33.33 16.67 0.52

8.33 3333 41.67 16.67 0.48
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Soil Nutrient Status and Comprehensive Evaluation of Quality of Soil
Fertility of Tea Garden in Kaiyang of Guizhou Province

REN Yanfang, HE Junyu*, ZHANG Yanchao, LIU Dong, WANG Yanling, CHEN Hui
(College of Agriculture, Guizhou University, Guiyang 550025, China)

Abstract: In order to investigate nutrients in tea gardens of Kaiyang and to provide the theoretical basis for the production
of tea with good quality and high yield, 158 soil samples were collected, pH, organic matter, total nitrogen, available nitrogen,
total phosphorus, available phosphorus, total potassium and available potassium and the relationship between them was measured
and analysed. The methods of principal component analysis and membership function of fuzzy mathematics were used to estimate
the status of soil fertility by means of estimating /FI. The results showed that the soil of tea gardens of Kaiyang was slightly acid.
The contents of soil organic matter, total nitrogen and available nitrogen were sufficient for tea growth. The contents of total
phosphorus, total potassium, available phosphorus and potassium were low, and only 16.46%, 14.56%, 20.89% and 12.66% of the
samples reached the soil nutrient levels with good quality and high yield tea garden soil standard. Soil intergrated fertility index
(IFI) was 0.59. According to the value of /F/, tea garden with fertility at high and middle grade accounted for 61.40%, so the soil
fertility quality of tea garden of Kaiyang belonged to middle level in general. It suggested that soil fertility management should
focus on increasing the content of phosphorus and potassium and improving the pH value.

Key words: Kaiyang; Tea garden; Soil nutrient; Comprehensive evaluation



