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Fig. 1 Distribution of citrus orchards in Hunan Province 2.1.1 pH
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5 pH>7.5
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Table 1 Grading standards of nutrient contents in citrus orchard soil and citrus leaves

(g/kg) 5 5~10 10~15 15~30 >30

(mg/kg) 50 50 ~ 70 70 ~ 80 80 ~ 90 >90

(mg/ke) 10 10 ~ 20 20 ~ 30 30 ~ 40 >40

(mg/ke) 50 50 ~ 80 80 ~ 100 100 ~ 150 >150

(g/kg) 2 2~6 6~10 10 ~ 20 >20
(g/kg) 0.9 0.9~2.5 25~4 4~55 >5.5
(g/kg) 7 7~11 12~17 18 ~ 24 >24

pH =45 45~55 55~6.5 6.5~7.5 75~85 >8.5
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4
F2 HEELERSKRRERTM
Table 2  Soil nutrient status and evaluation in Hunan Province
+ (%) (%)
pH 4.54 +0.77 16.96 3.19~7.37 86.75 9.64 3.61
(g/ke) 20.39 7.2 35.31 10.09 ~39.68 12.05 78.31 9.64
(mg/kg) 82.39+2.93 3.56 76.81 ~92.80 15.66 80.72 2.41
(mg/kg) 23.79£21.41 90.00 2.39~99.83 69.88 9.64 19.28
(mg/kg) 161.8 £99.88 61.73 32.34 ~ 639.51 27.71 31.33 40.96
27.71%
[20]
2.1.3
[15-17] pH
10.09 ~ 39.68 g/kg 2123 gkg(  2) [21-22]
78.31% 15~30 g/kg
12.05% 10~
15 g/kg 9.64%
>30 g/kg ( ) ( )
2.1.2 pH 2
15 ~ 30 mg/kg
pH Y=2.15 X~
24.17X+85.53(R*=0.53) pH>5.6 pH
pH
76.81 ~92.80 2.39 ~99.83 32.34 ~ 639.51 mg/kg pH=5.6
( 2
82.39 mg/kg 2
80.72% 80 ~ 90 mg/kg
80 mg/kg pH Y=
15.66% 0.255X°-3.17X+91.29(R*=0.36) pH 6.2 pH
pH
[18]
23.79 mg/kg
9.64% H"
(=30 mg/kg) 69.88%
[19] 2
161.80 mg/kg 40 mg/kg
31.33% pH Y=5.51X—

http://soils.issas.ac.cn



668 51

401 . 94
. . 92 L * .
3 e Y=2.15X -24.17X+85.53 2 :
E% 30+ L. " eR=0.53) ' 2 88F L. L YR02s5X317x9109
= vt 86+ . ° (R=0.36)
o5l - i .
& }; 84t
Eg 201 gg 82t
C’ 15 N g 80 -
B 78
10 i 1 1 ) .. 1 1 1 ] 76 i 1 1 1 1 1 ]
3 4 5 6 7 8 3 4 5 6 7 8
- 3EpH - 4EpH
700
100 . .
6001
= 80+ . ED
%.:; . ED 500_ .
S f N Y=551X7-6637X+20822 g 4000 VES.50X3724X4213.43
- : 37X420822 i . o
ﬁ (R*=0.43) & (®=0.40)
& 401 . & 3001
¥ a0l . 2000
g . 100}
ol L .
T e e :
1 EpH 1 3EpH
2 HEpHAMIEFNABEZETLERE
Fig.2 Correlation between soil nutrients and pH
66.37X+208.22(R*=0.43) pH=6.0 pH 55~6.5
2.2
pH>6.0
(3
10.0 ~20.0 4.0~5.5 18.0
2 250 mg/kg ~ 24.0 g/kg 11.85 g/kg
pH 12.35%
Y=5.59X-37.24X+213.43(R*=0.40)
4.23 g/kg
16.05%
pH 5.6~62
(Hl 13.25 g/kg  18.52%
(12] pH

R3 HBHRTRIENSE

Table 3 Contents of mineral elements in citrus leaves

(%)
(g/kg) (g/kg)
N 2.63 ~24.58 11.85 £2.39 12.35 86.42 1.23
3.29 ~5.76 423+0.35 16.05 81.48 2.47
K 4.69 ~21.05 13.25 +3.87 18.52 61.73 19.75
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Table 4 Significance test of typical correlation coefficient
No. Wilk’s df P
1 0.788 9 0.336 3 88.822 0 15 0.000 1
2 0.297 9 0.890 6 9.444 8 8 0.306 2
3 0.150 7 0.977 3 1.873 4 3 0.599 1
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Fig.3 Correlation coefficient structure diagram of nutrient contents in soils and citrus leaves
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Soil Nutrient Status of Citrus Orchard and Its Effects on Nutrients in
Citrus Leaf in Hunan Province

CAO Sheng', OUYANG Mengyun?, ZHOU Weijun'", CUI Haojie', DUAN Quntao', SONG Biao'

(1 College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China;
2 College of Food Science and Technology, Hunan Agricultural University, Changsha 410128, China)

Abstract: In order to provide references for reasonable fertilization and leaf nutrient diagnosis in orchards, soil and citrus
leaf samples were collected and measured from 82 citrus orchards in Hunan Province, the method of curve regression was used to
analyze the correlation between soil pH and nutrients, the method of typical correlation analysis was used to explore the
quantitative statistical relation between the nutrients in soil and citrus leaves, and then nutrient deficiencies in soils and citrus
leaves were evaluated. The results showed that 86.75% of soil samples were acid or strongly acid, 78.31% of soil samples were
appropriate in organic matter content, 15.66%, 69.88% and 15.66% of soil samples were in insufficient in available nitrogen(N),
phosphorus(P) and potassium(K), respectively. 12.35%, 16.05% and 18.52% of citrus leaf samples were insufficient in total N, P
and K. There were significant correlations between soil pH and nutrient contents, the regression models between soil organic
matter (Y;), available N(Y5), P(Y3) and K(Y4) with pH(X) were : Y;=2.15X°-24.17X+85.53(R*=0.53), ¥,=0.255X>~3.17X+91.29
(R*=0.36), Y5=5.51X"~66.37X+208.22(R?=0.43), ¥,=5.59X°-37.24X+213.43(R*=0.40), respectively. Typical correlation analysis
results showed soil nutrients had significant effects on nutrients in citrus leaves, with the fitting model as:
U= -0.390X,+0.909X,+0.398X3+0.269.X,—0.297X; (U,, soil nutrient index; X, pH; X5, SOM; X;, X, and X;, available N, P, K,
respectively ), V1=0.792Y,+0.637Y,-0.132Y5 (V}, leaf nutrient index; Y, ¥, and Y3, total N, P and K, respectively). The above
result indicated that attentions should be paid to pH control, using more N, P and K fertilizers, and comprehensive balanced
fertilization, etc.

Key words: Hunan Province; Citrus orchard; Soil nutrients; Leaf nutrients; Regression analysis; Typical correlation

analysis
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