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Abstract: [ Objective] Peach is an important cash crop in Shaanxi province, which plays an
important role in increasing farmers' income and rural revitalization. According to the statistics of
Shaanxi Yearbook in 2021, peach producing areas in Shaanxi are mainly concentrated in the

Guanzhong Plain, with an output of about 640,000 t, accounting for about84% of the peach output
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in the province. Among them, Xianyang area(XYA) ranks the first, and the main producing areas
are distributed in Liquan, Jingyang and Qian County, followed by Dali County in Weinan
area(WNA). Although Shaanxi is a suitable ecological cultivation area for peach, the overall
quality of fruit is not satisfactory. Peasant household lack of science in peach garden soil
management is a major reason, and they mainly rely on experience to fertilize and conduct daily
soil operations. Therefore, in this study, soil samples from the main peach producing areas in
Guanzhong, Shaanxi Province were collected to quantitatively determine their nutrient elements.
The purpose is to understand the soil conditions of peach orchard in Guanzhong area of Shaanxi
Province, explore their physical properties and nutritional abundance, and provide scientific basis
for soil management and fertilization in peach orchard. [Methods] Soils of 0~20 ¢cm and 20~
40 cm soil were collected from 24 peach orchard in Xianyang area ( XYA) , Baoji area(BJA),
Tongchuan area(TCA) and Weinan area(WNA) in Guanzhong region of Shaanxi province. Based
on the nutrient classification standard of the second national soil survey and previous studies, the
soil nutrient status in major peach orchard in Guanzhong region of Shaanxi province was
evaluated and analyzed. Including: soil bulk density, porosity, pH value and organic matter, total
nitrogen, effective phosphorus, effective potassium, nitrate nitrogen and ammonium nitrogen
content. [Results] The soil bulk density and porosity of 0~20 c¢m soil layer of peach orchard in
Guanzhong area of Shaanxi Province are in the suitable range. However, in the 20~40 cm soil
layer, the soil volume density was high in XYA and high with low porosity in BJA, which were
beyond the suitable range. The soil is relatively tight, which is not conducive to soil nitrogen
permeability and water retention The average pH of peach orchards soil in Guanzhong region was
8.1, except for the pH value in BJA between 6.4 and 6.9, which in other areas were alkaline soil,
with pH value between 8.2 and 9.0. The overall level of soil fertility in Guanzhong region is not
high, especially the soil organic matter is the most lacking. In the 0~40 cm soil layer, more than
66.7% of peach orchards soil organic matter and total nitrogen were in deficient levels.The content
of organic matter and total nitrogen decreased with the increase of soil depth. The average content
of 0~20 c¢m soil in Guanzhong area was 12.38 g-kg™!, and 20 ~40 cm soil was 10.5 g-kg™'. In
addition, the average total nitrogen content in the 0~20 cm soil layer was 0.81 mg-kg!, and the
20~40 cm soil layer was 0.58 mg-kg™'. The effective phosphorus and effective potassium content
of 0~ 20 cm soil layer in the investigated area is basically no shortage, but with the increase of
soil depth, some of the soil with 20~40 cm soil layer is lacking, especially in TCA.In the soil of
0~20 cm soil, the proportion of effective phosphorus content in the deficiency level was 16.7%
and 20~40 cm. In terms of effective potassium content, 0~20 cm soil is at abundant or suitable

level, and 37.5% of peach orchards in 20~40 cm soil is in deficient level. The average content of



quick nitrogen (quick nitrogen = nitrate nitrogen + nitrate nitrogen) in peach orchard soil in
Guanzhong region is 10.8 mg-kg™!, which is lacking. Among them, the highest nitrate nitrogen and
ammonia nitrogen in WNA, followed by XYA and TCA, and the lowest in BJA. [ Conclusion ]
According to this survey, the analysis results of the soil fertility status of the main peach orchard
in Guanzhong region, Shaanxi province show that the nutrient resource management in this region
should focus on increasing the soil organic matter content, fertilizing the soil and promoting the
conversion of total nitrogen to mineral nitrogen. Among them, XYA and BJA areas should
strengthen the deep loosening and soil preparation to increase the air permeability and water
retention of 20 ~40 cm soil layer. Mainly affected by the geographical location, the soil pH of
peach orchards in XYA, TCA and WNA except BJA is in a weak alkaline or strongly alkaline state,
so the technology can be used by applying more acidic fertilizer or orchard grass to control the
soil pH value.The content of total nitrogen and organic matter, mineral nitrogen, namely nitrate
nitrogen and ammonia nitrogen, is lacking. The main source of soil nitrogen is the provision of
organic matter after mineralization and decomposition, so it is very important to fertilize the soil
by increasing the content of soil organic matter.
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Tablel Soil nutrient classification standard

+ 35504 & Soil nutrient content

oF] ik pH — — .
HHLFR/ (gkg) 5/ (g-kg) B R/ (mg-kg ") B/ (mg-kg!)
Level Description pH value Organic Total nitrogen Effective phosphorus Available potassium
>8.5
B ,
1 (R TE) >40 >2 >40 >200
Very rich Strong alkaline
7.5~8.5
5 ,
2 (F5HR1E) 30~40 1.5~2 20~40 150~200
Rich Weak alkaline
6.5~7.5
3 (1) 20~30 1.0~1.5 10~20 100~150
Moderate Neutral
5.5~6.5
=
4 (39ERE) 10~20 0.75~1.0 5~10 50~100
Lacking Weak acidic
4.5~55
1R =
5 (BR1E) 6~10 0.5~0.75 3~5 30~50
Very lacking Acidic
<45
W=
6 (RERTE) <6 <05 <3 <30
Deficient Strong acidic

1.5 BRI D4R
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Fig.2 Soil bulk density and porosity of peach orchards in different regions

2.2 BRE KX FZHERE I8 pH R

IR 5 R o T ASREAE SRR AR KOG R BV, MRE B AR 1 3% pH {E VU
N 5.5~7.5. BRVGCH M X 4 K 2 Hopk I - g8 S htE, SFIMEh 8.1, I HRE B A K
4 pH EYEH, Hb, FXSHLX Bk E 4 pH (B TE 6.4~6.9 2 [8], WEALT A=A
X, Hr AR 1 OE pH EYEH . EF—HIX Py, BkE 0~20 cm F1 20~40 cm /21
T8 pH EIFRRIH REZER (K3 o Bk, BT 596kE N %2R P, &
FLARAR AR Ah, 5 b [X Al 8 2 b X f ok ] 90 0 S, X R A b Bkl R
BRVERRE 9, G T A4 OV B VAT i AR VB B TS = BBkl 1) 458 pHL {E D 887 Mg /AL
SR TR L P AR IS I T ik X 38 pH P I{E S 8.4,



10.00 - o, 0-20cm 020-40cm

9.00 | b b
8.00 b
7.00 b
6.00 |
5.00 b
4.00 b
3.00 b
2.00 b
1.00
0.00

c ¢
——

pH

3 AEHX Bk 15 pH R
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Table2 Soil organic matter and total nitrogen content of peach orchards in different

regions
HHLFR A5/ (g'kg") Organic content 2R/ &8/ (g'kg") Full nitrogen content
T RIREE )
X o) BT AR5 R
/(ecm
THME AR e i /(%) THME i i /(%)
Amplitu- Standard Coefficient Standard Coefficient
Area Soil depth Mean Mean Amplitude
de deviation of variation deviation  of variation
6.0~
JR
0~20 12.8 20.3 6.4 49.7 0.92 0.36~1.40 0.38 41.3
Xian- 8.1~
yang 20~40 9.1 10.6 1.4 15.1 0.5 0.26~0.82 0.2 40
8.1~
TG
0~20 15.2 20.1 6.3 41.5 0.83 0.61~1.01 0.2 24.1
Bao- 8.5~
ji 20~40 123 16.6 4.1 33.1 0.78 0.62~1.07 0.26 33
8.5~
il
0~20 13.1 16.9 34 26.3 0.83 0.48~1.71 0.4 48.2
Tong- 4.4~
chuan 20~40 9.7 13.9 33 34 0.53 0.41~0.69 0.1 18.9
55~
THF
0~20 10.4 18.2 6.6 60.9 0.64 0.49~0.72 0.13 19.8
Wei- 6.5~
nan 20~40 8.4 10.9 2.2 26.8 0.51 0.38~0.58 0.11 22
*3 PRAXPHMXETEREFDIEESREIT R BINE
Table3 Classification statistics and distribution frequency of nutrient contents in main
peach orchards in Guanzhong region of Shaanxi province
IR A ER/ (%) Classification distribution frequency
Ei=pan L JEIRE/ (em)
RFFAKTF K &R BRZ K
Index Soil depth Very rich Rich Moderate Lacking
AL 0~-20 0 0 16.7 83.3
Organic 20~40 0 0 0 100
2R 0~20 0 4.2 29.2 66.7
Total nitrogen 20~40 0 0 4.2 95.8
A Rk 0~20 12.5 333 375 16.7
Effective phosphorus 20~40 4.2 12.5 25 58.3
A R 0~-20 58.3 20.8 20.8 0

available potassium 20~40 12.5 20.8 29.2 37.5
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A BN B R A AR TR P R E TR, T AR SRR R B REROR . AR
4 LVE W, G IX TR A R =AY )RR 4 DMHLXAE 0~20 em 2, Bkl
T R EIE N 28.2. 1530 12,6+ 27.3 mg-kg!, RS EFHIME N 281.5. 193.6 .
206.9. 287.8 mg-kg'; 20~40 cm 12 HHE BT IIME N 104, 172, 7.20 19.0mgkg!, A
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g R EONTE — B, MAERPAATER, Bk 1B LI g 2 & B A E, &+
JEAE 5 R KT 50%; B ChHiX 4 ANMHX ORPH. T35, #1)IFERD , BE L
JEINE, I A B RIE N 64.0%. 32.2%. 43.4%- 30.2%, 3G & R IEIE N 43.7%.
60.3%- 43.3%. 27.1%.

P A RSP X Bk T, 0~20 em 2 35T 20 S B AL T B AT EL A
16.7%, 20~40 cm 9 58.3%; {EAH M EERTTH, 0~20 cm 12 RT3 5 8ud 7K
-, 37.5%HI8k I 20~40 cm R B S BA T ok =K (R3) o BHKRE, Bkt
KX Bk b 0~20 em - JZ 34 ROBEAT A RCE B A ARG, M REE LR IR B,
£ 20~40 cm LRI, BBk lE b T8 Z KT, JC RUHR )1 X R B
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Table4 Available phosphorus and available potassium in soil of peach orchards in

different region

) ARG R (mgkg!) ARG R (mg kg
TR
Hu X Effective phosphorus Auvailable potassium
/(cm)
THME AR ez BRAREY (%) T AR ez RFRRBU (%)
Standard Coefficient of Standard Coefficient of
Area  Soil depth Mean Amplitude Mean  Amplitude
deviation variation deviation variation
‘ 127.6~
JPH
0~20 28.7 6.8~67.6 17.8 61.9 281.5 611.8 154.1 54.8
Xian-
yang 20~40 10.4 3.5~26.9 7.8 75.2 158.5 79.2~368.5 101.4 64
. 160.2~
TG
0~20 253 16.0~37.9 11.2 44.4 193.6 244.2 32.1 16.6
Bao- 123.1~
ji 20~40 17.2 14.8~21.6 3.8 22.3 137.2 154.0 15.6 114
127.6~
411
0~20 12.6 8.6~28.4 6.5 51.3 206.9 357.0 68.1 329
Tong-
chuan 20~40 7.2 2.4~28.4 8.8 123 117.4 83.4~357.0  36.0 30.7
127.6~

t

e
TH
i

0~20 27.3 12.9~48.1 18.5 67.8 287.8 464.8 169.2 58.8



nan 20~40 19.0 4.0~42.6 20.7 108.6 209.8 74.9~403.8 1722 82.1

I
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VRS P9 1) 2005 32 R 1 T W AT g8 v (1 e A ORI A 2, DR Ll g8 v (R A A
BRSNS B AR D LR OB T R AR 2 —, fE AL LI AR MR AR RS
TS A2 S S R o R F RS0 IRAE S SR (GRS, B, =X, 41|
ATE R O Bk FE 0~20 em +Z2H SRS EFIMEN 2.3, 1.2, 3.00 5.1 mgkg!, fids
R ETHMEN5. 0.8, 5.1, 9.7mg'kg!; 20~40 cm - Z4 SR & ETFHMHEN 2.5, 1.1,
2.4, 5.1mgkg!, MARSETHMEMNI13.1. 2.9, 5.1, 17.5mg-kg'. JHFHLX FIBkIE 1%
HARMESEA S Eiem, BB )X Kz, FEHXRE. NERRBAEERE, [
— M X Bk b (1 LB S EAE S A S B RO, £F X, DIREASEAS EELER
JEE AR AAN B S5, T e R A 2R D e JE R B R I R, X T R R R ik Ok
AERA K.

P4 3 R R A SO AR AED A1), U R S B bR 6 4<30 mg-kg!, S
2 30~59 mg-kg!, 4 2% 60~89 mg-kg', 3 2 90~119 mg'kg 2 %% 120~150 mg-kg!, 1 Z>150
mg-kg!, KAHLX %X LI AR CRAE=ES E AT Mg R 6, IR
bel il R bR, S XOE AR B & B AE 10.8 mekg !, A TEERE.

x5 FEMXME TR ESRMESASETNER
TableS Analysis results of content of available phosphorus and available potassium in soil in
different regions of peach orchards

AR R/ (mgkg!) AR SR/ (mg-kgD
LRV
X Ammonium nitrogen content Nitrate nitrogen content
(cm)
FEME AR brERE  ARRE/ (%) CFHHE AR rHEE  BRRB (%)
Standard ~ Coefficient of Standard Coefticient of
Area Soil depth  Mean  Amplitude Mean  Amplitude
deviation variation deviation variation
JPH 0~20 2.3 1.9~33 0.4 18.9 9.5 1.7~18.1 6.1 64.2
Xianyang ~ 20~40 2.5 1.4~5.7 1.3 53.1 13.1 3.1~253 10.2 77.7
g 0~20 1.2 0.7~2.1 0.8 62.8 0.8 0.7~1.3 0.4 53.6
Baoji 20~40 1.1 0.1~2.4 1.2 117.8 2.9 1.8~3.7 1.0 35.1
)1 0~20 3.0 24~33 0.3 10.8 5.1 2.2~10.4 3.0 58.6
Tongchuan  20~40 2.4 1.8~29 0.4 16.7 5.1 1.3~14.0 4.6 88.9
Hr 0~20 5.1 3.1~3.8 0.34 6.63 9.7 1.9~19.3 8.9 92.1

Weinan 20~40 5.1 2.4~6.5 2.05 39.97 17.5 2.2~26.0 13.3 75.8
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Table3 Classification statistics and distribution frequency of rapid nitrogen content in
main peach orchard in Guanzhong of Shaanxi province

SYRIIATIE/ (%) Classification distribution frequency

X LR/ (em)

5% 6%

Area Soil depth Level 5 Level 6
JREH 0~20 0 100
Xianyang 20~40 10 90
XY 0~20 0 100
Baoji 20~40 0 100
A 0~20 0 100
Tongchuan 20~40 0 100
k] 0~20 0 100

Weinan 20~40 33.33 66.67
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