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Status, spatial distribution, and fertility of soil in pomelo orchards in Jinggang , Jiangxi Province

WU Qiangjian'?, XIAO Weiming’, ZHAO Xiaodong’, XIE Zhijian'?, PENG Jianfeng’, ZHOU Chunhuo'*"

(1.Jiangxi Jinggang Pomelo Science and Technology Backyard, Jiangxi Agricultural University, Nanchang 330045, China; 2. School of
Land Resources and Environment, Jiangxi Agricultural University/Innovative Integration Center of Industry and Education in Resource
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Ji" an Horticultural Field, Ji"an 343016, China; 4. Jinggangshan Agricultural Science and Technology Park Management Committee, Ji" an
343016, China)

Abstract: This study aims to explore the current situation of the regional distribution and fertility of soil in Jinggang pomelo planting area
in Jiangxi Province. The topsoil (0~20 em) , subtopsoil (20~40 ¢m) and subsoil (40~60 cm) were collected from 110 main orchards of
Jinggang pomelo in Jiangxi Province. The study carried out a systematic analysis of 12 soil fertility indexes including soil pH, organic
matter and nutrient content using the ArcGIS technology, correlation analysis, and principal component analysis. The results showed that
pH and contents of organic matter, alkali hydrolyzed nitrogen, available phosphorus, available potassium, available zinc, and exchangeable

magnesium in the topsoil of the orchard were 4.00~7.38,7.85~32.71 g-kg ™', 45.50~318.50 mg- kg™, 1.99~146.11 mg- kg™, 26.96~306.08
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mg-kg”', 0.36~16.47 mg- kg™, and 15.00~219.63 mg-kg ™', respectively. The contents of available copper and exchangeable calcium were
lower than 7.91 mg- kg™ and 658.88 mg- kg™, respectively. Soil fertility index decreased with the increase in soil depth. Overall, the pH of
topsoil was higher in the middle of the planting area and lower around,while the content of available phosphorus showed an opposite trend. The
content of organic matter of topsoil in the planting area was higher in the west and lower in the east,and the content of trace elements was less in
the south than that in the north. Correlation analysis showed that there was a significantly positive correlation between topsoil pH and
exchangeable magnesium content, and a significantly positive correlation between exchangeable magnesium content and exchangeable
calcium,available zinc,total phosphorus,and available potassium. Principal component analysis showed that the contents of soil exchangeable
calcium, exchangeable magnesium, alkali hydrolyzed nitrogen, and available zinc were the dominant factors influencing soil fertility variation

in the planting area. The fertility and regional distribution of orchard soil in Jinggang pomelo planting area in Jiangxi Province were quite

different. Improving the acid soil,supplementing medium trace elements are conducive to upgrading soil fertility.

Keywords: Jinggang pomelo; soil fertility ; regional distribution ; organic matter;trace element
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Table 1 Classification standard of soil fertility indexes

AL R A AR A B AR R A AR
1 Organic ~ Alkali hydrolyzed — Available Available Total Available  Available ~Exchangeable Exchangeable
Grade matter/ nitrogen/ phosphorus/ potassium/  nitrogen/  copper/ zinc/ calcium/ magnesium/
(g-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (g-kg)  (mg-kg')  (mg-kg") (mg-kg™) (mg-kg™)
Fo 5 Sufficient  >20 >150 >30 >120 >1.5 >1.0 >5.0 >1 000 >120
HH4E Moderate  10~20 100~150 15-30 80~120 1.0~1.5 0.5~1.0 1.0~5.0 500~1 000 60~120
B2 Deficient <10 <100 <15 <80 <1.0 <0.5 <1.0 <500 <60
F2 RELTEENIERIRRT
Table 2 Nutrient contents of topsoil
£zt FEE b2 A IE s S5 R
Index Average value Standard deviation Range Coefficient of variation/%
pH 4.93 0.72 4.00~7.38 14.67
i HLJF Organic matter/(g-kg™) 18.82 5.68 7.85~32.71 30.17
R4 Alkali hydrolyzed nitrogen/(mg-kg™) 122.79 50.66 45.50~318.50 41.26
45 %W Available phosphorus/(mg-kg™) 29.13 25.48 1.99~146.11 87.45
A Available potassium/(mg-kg™) 136.59 55.24 26.96~306.08 40.44
4% Total nitrogen/(g-kg™) 1.10 0.35 0.38~2.94 31.59
=W Total phosphorus/(g-kg™) 0.83 0.44 0.22~2.58 52.94
42 Total potassium/(g-kg™) 14.35 9.15 0.72~43.41 63.78
NS Exchangeable calcium/(mg-kg™) 156.14 139.01 <658.88 89.03
AL Exchangeable magnesium/(mg-kg™) 72.70 40.02 15.00~219.63 55.04
45 %4 Available copper/(mg-kg™) 1.96 1.80 <791 91.71
HEE Available zine/(mg-kg™) 5.33 3.50 0.36~16.47 65.69
89.03%; K JC R AR 22 FetEd o K S 5 1,99~ AR B ASFIEETR

146.11 mg-kg ™", e KA 5 R/ MEM 2218 73 75  hnife 2
h25.48, 75 S BBk 87.45% ; + 3% pH 22 SR/,
5 RN 14.67% , bRifEZE R 0.72, X Al A R
X R el 1+ 48 26.36% SRR PE | 68.18% R 1E , 5.46%
IR TE . A 3 AT, XV E AR AR X 11042 b
R T ER - A R k= LU R 40% , 135
AR AR B 5N 32.73% . 16.36%
T TR T R SRS S B e e = )
R 97.27% . 42.73%. YA KBTRH BN , B hlE B A
K pH 2 5.5~6.5, FHIE AT UL, e [X)26 h Fob A DX 2 el £
SRR AL AR K AR T A = I E SRt R &

22 AEXETEREARR

Hy P 1 AT 0, R A 8 A S AR R AT R )2 (R
+EEWELE, VELZSKEZE) i, -1
pH F-#5 & T 0.04.0.01 4~ 5057, 45 BT - 35 75 i
R W 3 591 Sh 16.95% . 24.95% , Tl i AL - 14 & 1 B
53 3 °h 29.26% . 29.12% , 43 R - ¥4 B 2 [ i 43 )
h 38.38% . 46.07% , # % BF - 3 % & K iR 43 51 ok
17.93% . 18.31% , 2 e P 55 ~F- 35 & & B iR 43 3 A
64.93% . 65.19% , 3¢ ¥ 1k B 1 ¥4 % 5t B R 43 0
16.89% .9.73% o F- IX] 2 Al A DX 2 el - 38847 HL T
AR R AT RN R AR S AR S MR BE A AR

R3 RELTEERNEFZHREHE S (%)
Table 3 Proportion of orchards in each fertility grade of topsoil (%)

oy AL Bl 4 Ak AL £ AR F SRS SR
Organic  Alkali hydrolyzed Available Available Total Available . . Exchangeable Exchangeable
Grade . . . Available zine ; .
matter nitrogen phosphorus potassium nitrogen copper calcium magnesium
F & Sufficient  40.00 26.36 41.82 60.00 11.82 65.45 43.63 0 13.63
4 Moderate  54.55 33.64 25.45 23.64 46.36 10.91 52.73 2.73 43.64
Bt Z Deficient ~ 5.45 40.00 32.73 16.36 41.82 23.64 3.64 97.27 42.73
http://'www.aed.org.cn — 1027 —
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Figure 1 Distribution of soil fertility in different soil layers
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Figure 2 Regional distribution of topsoil fertility
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Table 4 Correlation analysis between topsoil fertility indexes

. B WA ARG AR RE AW eF AHH AR kiR
Index pH Organic Alkali hydrolyzed  Available Available  Total Total Total ~ Available Available Exchangeable
matter nitrogen phosphorus potassium nitrogen phosphorus potassium  copper zine calcium
AP 0.001
TR 0.056  0.202%
AW -0214%  0.095 0.055
A 0.044  -0.089 0.127 0.378*
2R -0.028  0.551%* 0.205%* 0.229°%* -0.051
X 0.091 0.225% 0.147 0.524%*%  0.372%*  0.208*
el 0.117 -0.074 0.203* -0.222%  -0.050  -0.057  0.005
AR -0.040  0.190% -0.039 0.448++  -0.027  0.224%  0.175  -0.183
Ak 0.024  0.220% 0.099 0.341%% 0121  0.083  0324%* —0.143 0.381**
S 0.071 0.071 0.128 -0.038 0.141 0.125 0 0.096  -0.059 0.154
THERE 0.542%% 0.117 0.116 0.154 0347+ 0.084  0.405%  0.144 0.102  0.361%* 0.268%*
T #30R P<0.05, *+3 /R P<0.01.
Note: * stands for P<0.05,** stands for P<0.01, respectively.
x5 RELTERAERERST S
Table 5 Principal component analysis of topsoil fertility indexes
F oy FHIEE TR STk TR
Principal component Eigenvalue Contribution rate/% Cumulative contribution rate/% Index weight
pH 2.23 24.80 24.80 0.07
A BT Organic matter 1.64 18.24 43.04 0.09
W e & Alkali hydrolyzed nitrogen 1.22 13.53 56.57 0.13
A5 %0 Available phosphorus 1.11 12.38 68.95 0.01
HAUEP Available potassium 0.89 9.92 78.87 0.06
45 %4 Available copper 0.67 7.46 86.33 0.01
FRUEF Available zinc 0.58 6.39 92.72 0.13
45 Exchangeable calcium 0.37 4.08 96.80 0.22
it Exchangeable magnesium 0.29 3.20 100 0.29

BALTE B SRRy i R VEVE A8 T AT R IR
22 T RS = T P L s T A, A 398 B %
W rk E BRER AL R T BRI 3. ASHIEGE 4 BT X
FE A AR X IR el 26 J2 AR 7 X A A R AE & B, -
8 pH 43 A7 52 B0 H R s DU R A R AE L X P RE S 7 A
MHLE S OC . 8 2 M R F oY s M 4 1
pH B4k & B, R 1 T DB R itk 56 Bl AR
Hus , DR s VA M pH B RS, A, 7 A
1 RE, EAL AR FUIE o rT A ik SR bl 4 3Rk
I JEIR 22— BT A7 M SO A 5 2 B, 00t FH AL e
4 T3 pH UK IR v RE T N
ATy m AR R A T E R R, A
TF R AL 19 110 A4~ FH [X) 2 Al A oA X2 Pl 3% )22 4 4
73.64% 1 T S0 5 i Ak TP AIKE L 58.18% 11
- A R S AL T AR KE, AR A | S ik
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