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Abstract: [Objectives] This study aimed to understand the available nutrient content of soils in navel
orange orchards and provide basis for rational fertilization in Southern Jiangxi province.[lMethods]Vir-
ginal and cultivated soil samples collected from 105 representative orchards in main producing area
were analyzed in 2018. [Results]1The results showed that, soil pH showed a downward trend in cultivat-
ed soil samples, compared with virginal soil samples, and the pH in the soil layer of 20-40 cm was sig-
nificantly lower than that in the virginal soil samples. The content of soil organic matter (SOM) in navel
orange orchards ranged from 3.1 to 45.0 g - kg'. The proportion of SOM over the suitable value in the
virginal and the cultivated soil samples accounted for 51% and 69%, respectively. The content of SOM

in the cultivated soils was significantly higher than that in the virginal soils. The contents of soil avail-
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able nitrogen (N), phosphorus (P), potassium (K) were 7.3-343.3, 0-175.5 and 0-739.9 mg-kg"', respec-
tively. The contents of soil available N, P and K in the cultivated soils were significantly higher than
those in the virginal soils, and the proportion of high and excess amounts in the cultivated soils was as
high as 64%, 91% and 92%, respectively. The contents of soil available Calcium (Ca) and Magnesium
(Mg) were 0.5-7 540.7 and 0.4-387.0 mg - kg, respectively. The orchards with deficient and low con-
tents of soil available Ca and Mg in the virginal soils accounted for 84% and 99%, respectively. The
contents of soil available Ca and Mg in the cultivated soils were significantly higher than that in the vir-
ginal soils, but 59% of the soils still had insufficient content of available Ca. The contents of available
Iron (Fe), Manganese (Mn), Zinc (Zn) and Copper (Cu) in the soil samples were 0.2-305.7, 0.4-135.3,
0.01-20.07 and 0.01-82.41 mg - kg, respectively. The contents of available Fe, Mn, Zn and Cu in the
cultivated soils were significantly higher than those in the virginal soils. The proportion of available Fe,
Mn, Zn and Cu exceeding the suitable range in the cultivated soils, which are significantly higher than
those in virgin soils accounted for 78.0%, 62.0%, 69.0% and 76.0% in the cultivated soils, respectively.
[Conclusion]Compared with the virginal soils, the soil pH decreased obviously, while the contents of
SOM and available nutrients such as N, P and K increased in the cultivated soils, and the significant in-
crease was mainly found in the 0-20 cm soil layer. Both the virginal and the cultivated soils in navel or-
ange orchards of Southern Jiangxi province were found to be highly acidic and severely deficient in the
soil available Ca and Mg. Meanwhile, excess of the available soil N, P, K, Fe, Mn, Zn and Cu in South-
ern Jiangxi province should also be paid attention in practice.

Key words: Navel orange orchard; Classification for nutrient; Virginal soil; Cultivated soil; Southern Ji-

angxi province
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Table 1 Standards for classification of the soil nutrient

status of citrus orchard (mg-kg"
53 FhRHE Classifing standard
ARG s KR ER WRE O UE
Avail. nutrient . w Optimum  High Excess
Deficiency
range range range range
HRA Avail. N <20 20~50  51~100  101~300 >>300
4 %00 Avail. P <6 6~12  13~24  25~60 >60
4308 Avail. K- <40 40~80  81~120  121~160 >160

1 3085 Avail. Ca <200 200~400 401~1200 1201~4800 >4800
H AU Avail. Mg <80 80~120 121~300 301~1460 >1460
A Rk Avail. Fe <5 5~10  11~30  31~300  >300
A %0 Avail. Mn <2 2~5 6~15 16~150  >150
BHREE Avail. Zn <1.0 1.0~2.0 2.1~3.0 3.1~6.0 >6.0
A 34 Avail. Cu <0.3 03~1.0 1.1~2.0 2.1~3.0 >3.0

2 HR50H

21 *iEpHE

455 7 i P el b AR X 0~20 cm A1 20~40 cm +- 2
pH {25 16U [l 43 73l 4 3.48~7.03 A1 3.50~7.68 , ) {H
AN 425 /14,09, 2 HEZ ME A REZES.
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Table 2  Soil properties of virgin and cultivated soil samples from navel orange orchards in southern Jiangxi province

FHEIX Cultivated soil samples

5 [X Virgin soil samples

FEAE

AR R 0~20 cm 20~40 cm 0~20 cm 20~40 cm
Soil properties Sample L o = o = e L o

No. i BN Ty Y i Y A BN

Average Range Average  Range Average  Range Average Range

pH 105 425ab 3.48~7.03 4.09b  3.50~7.68 435a  3.69~8.61 438a  3.80~7.07
wCEHLFDSOM/ (g-kg™) 105 21.7a  8.8~45.0 17.4ab  5.0~36.2 169b  3.1~34.2 13.7b 3.4~274
w(CH R Avail. N /(mg-kg") 105 1252a 43.9~3433  862b  29.3-261.9  739bc 7.3~164.1 623c  12.3~169.6
w3 Avail. P/ (mg-kg') 105 752a  0.4~1755  545b  0.6~130.5 62c  0~882 35¢ 0~37.1
w4 Avail. K /(mg-kg") 105 2852a  1.4~739.9 206.5b  20.9~5363  89.2c  3.0~3243  483c¢ 0~152.4
wCH 345) Avail. Ca/ (mg-kg') 105 5924a  1.6~3612.0 4347b  83~4739.8 299.8bc  6.0~6 049.3 262.5c¢ 0.5~7 540.7
w28 Avail. Mg/ (mg-kg') 105 869a  0.4~3059  67.4a  1.1~1983 371b  1.6~377.1 30.1b  2.6~387.0
w38 Avail. Fe/ (mg-kg') 105 70.2a  0~190.3 544a  0.2~305.7 33.0b  0.1~148.1 32.1b 1.0~156.3
w24 Avail. Mo/ (mg-kg") 105 259a  3.7~1353  223a  2.1~133.6 203a  0.4~129.3 173 a 1.5~124.5
wCH R4 Avail. Zn/ (mg-kg') 105 431a 0.14~20.07  3.07b 0.19~19.17 1.50¢  0.08~6.90 145¢  0.01~19.10
wCH 34D Avail. Cu/ (mg-kg') 105 454a 027~68.71 2.65b  0.29~82.41 1.58bc 0.01~17.30  0.96¢c  0.14~3.87

W FATHEE G AR F R Tukey-HSD #5625 F9A 5%8 /KT .

Note: Values followed by different letters in the same line are significant at the 5% level, according to Tukey-HSD test.
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Fig.2 The contents of soil pH of virgin and cultivated soil samples from navel orange orchards in southern Jiangxi province
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Fig.3 The contents of soil organic matter of virgin and cultivated soil samples

33.3%, H H 15.6% F [ LIEA MR S EKL TS
g kg GR2AE3) . 558 [ 1 5 XA B, P X
0~20 cm F120~40 cm - 2 G MR & &4 580 T
29.6%F1 18.3% , Fe HH A X 0~20 em 1 2 i 3 & T
HRX (K2 FEXF#EELEAIR S ELT

&g KT, HBEE 2B R g, HEa LR S &
2 NRERES (A3,

FIFHIX Cultivated soil samples

A

¢ <5
§ [5~10
B 10~15
1520
. 20-25
.25
01530 60

— w— )

XFMEXLIEEIRSESHRR

from navel orange orchards in southern Jiangxi province

23 TIEENAR.H.HEE
5 r A [l [X 0~20 cm F120~40 cm + 24

Hdb =

H X
MRS & (w, J5 [F)D A0 JE B 2 3 o 7.3~164.1 Al

12.3~169.6 mg kg, BIME 7379 73.9F162.3 mg kg,
DN EREZABEAREER. HRX0-20cm L)z

AT 2R B A T3 B A R B AT 60% , 1 AN

de 5
B>

=3

e T3 e 2R B b g3 R 21% R0 19% (58
3). G XA B, A X A RS =
WEEIEIN (R 2 FE 4 . FEIX 0~20 cm A120~40 cm
2 A ROE S AR AE B 4 i 43.9~343.3 Fi
29.3~261.9 mg kg, BME /708 125.2 F186.2 mg kg,
HA0~20cm L ZEFEEHT20~40 cm 12 . FEX

XFMEXLIRAYF S EEDHINER

Table 3 Frequency distribution of available nutrients in virgin and cultivated soil samples from navel orange orchards in

southern Jiangxi province

%

FAEIX Cultivated soil samples

& IX Virgin soil samples

GRS FAcR - e ER R AR ~ i, s wE E
Avail. nutrient ~ Sample No. Bz . Low Optimum  High  Excess Bz . Low  Optimum  High  Excess
Deficiency Deficiency

range range range  range range  range range  range
HMAN 105 0.0 1.0 353 62.7 1.0 3.0 18.0  60.0 19.0 0.0
B P 105 38 2.9 1.9 240 673 81.2 4.0 7.9 5.9 1.0
[ K 105 1.0 3.8 438 76 829 21.2 343 242 9.1 11.1
R Ca 105 343 24.5 26.5 14.7 0.0 57.6 26.3 14.1 2.0 0.0
A Mg 105 68.6 16.7 13.7 1.0 0.0. 92.9 6.1 0.0 1.0 0.0.
%4k Fe 105 7.0 4.0 11.0 78.0 0.0 11.1 152 384 354 0.0
A 34 Mn 105 0.0 3.0 35.0 62.0 0.0 3.0 162 364 44.4 0.0
B Zn 105 6.0 11.0 14.0 41.0 280 475 28.3 13.1 8.1 3.0
A4 Cu 105 1.0 11.0 12.0 170 59.0 17.2 374 242 10.1 11.1
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Fig. 4 The contents of soil available N of virgin and cultivated soil samples

from navel orange orchards in southern Jiangxi province
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Fig. 5 The contents of soil available P of virgin and cultivated soil samples

from navel orange orchards in southern Jiangxi province
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Fig. 7 The contents of soil available Ca of virgin and cultivated soil samples

from navel orange orchards in southern Jiangxi province
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Fig. 8 The contents of soil available Mg of virgin and cultivated soil samples

from navel orange orchards in southern Jiangxi province
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Fig. 9 The contents of soil available Fe of virgin and cultivated soil samples

from navel orange orchards in southern Jiangxi province
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Fig. 10 The contents of soil available Mn of virgin and cultivated soil samples

from navel orange orchards in southern Jiangxi province
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Fig. 11 The contents of soil available Zn of virgin and cultivated soil samples from
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