B 22 IR 2024,41(6): 1125-1134

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20240008
Bk 78 & ok H it X BRIl TR AR KR 2 A 59T
W AR E L HIH L RRT B ET

CTIEAR MBI R 22 W 25, BTG 7121005 TG0 R MRS K22 SRS S5, B Pa i 712100)

8 Z LBV A Bt 2 5% ot Xk el e DR, 5 7E 12 X Bk 7] 358 5 435 PN AR B2 (B} 2 44 [ 750K )
DARRH 3508 A ) 1RO B 4 717 3% 24 B 0~40 em 2 3N 0 R 5 3875 H FLIRE pH KB WU VAR H
S T R T S U A A S R AT WU o T I VPAN - D45 SR 1 18 48 5% o Hh X Bk 8] 0~20 em -+ )2 1 12 7% = A FLER
FE AL 38 B IR, T AL >20~40 em L2 JFH b X R A EE A R, S bl X R A A AL AR, S
U BBl 5 T 9 X 9% pH P 4B N 8.1, B3 52X Bk el 3% pH 7E 6.4~6.9 22 8] 4b , o 4 i X Bk [ 141 Jy i 4 3% , pH 7E 8.2~9.0
2 NA) 5 B UG A48 G Hh it X L AT g AR KA, AL OB 2, 15 0~40 em L2 H, 66.7% DL T Bk I - A AL
JRAN A S BT Z K 5 0~40 om 3G AU & 540 TS B B B KF, >20~40 em 2 1 EE R S &
b T Z K 5 e T bl R AR B B G, SR TRD M 10.8 mg kg, 4b T B 2 R3S, Fo by B ok b LB s S A S
RS RE,0~40 cm L2 TIIME 58 5.1 mg-kg's13.6 mg- kg, I ) HL X 2, A9 X e (458 1B 7E 45
I X Ak ] 3 LT 2 A, BB A, SR ER 2 A i it 1 77 39 PRk M | BRI 5 3

BRI Bk ; TR AIRIL s BE I VPR s Bkt OC FR il IX

FE S :5662.1 RKFRASED : A X EHRS :1009-9980(2024)06-1125-10

Analysis and evaluation of soil fertility of main peach orchards in Guan-

zhong area of Shaanxi province
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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 Year-
book in 2021, peach producing areas in Shaanxi are mainly concentrated in the Guanzhong Plain, with
an output of about 640 000 t, accounting for about 84% of the peach output in the province. Among
them, Xianyang area (XYA) ranks the first, and the main producing areas are distributed in Liquan, Jing-
yang and Qian county, followed by Dali county in Weinan area (WNA). Although Shaanxi is a suitable
ecological cultivation area for peach, the overall fruit quality is not satisfactory. Peasant household’ s
lack of scientific soil management for peach orchards is a major reason, and growers mainly rely on ex-
perience 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, so as to understand the soil conditions of peach orchards in Guanzhong area of
Shaanxi province, explore their physical properties and nutritional abundance, and provide scientific basis
for soil management and fertilization in peach orchards. [Methods] Soil samples at 0-20 ¢cm and >20—
40 cm soil layers were collected from 24 peach orchards in Xianyang area (XYA), Baoji area (BJA),

Tongchuan area (TCA) and Weinan area (WNA) in Guanzhong region of Shaanxi province. Based on
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the nutrient classification standard of the second national soil survey and previous studies, the soil nutri-
ent status in major peach orchards in Guanzhong region of Shaanxi province was evaluated and ana-
lyzed. The surveyed indexes included soil bulk density, porosity, pH value, organic matter, total nitro-
gen, effective phosphorus, effective potassium, nitrate nitrogen and ammonium nitrogen contents. [Re-
sults] The soil bulk density and porosity at 0-20 c¢m soil layer of peach orchards in Guanzhong area of
Shaanxi province were found in a suitable range. However, at the >20-40 cm soil layer, the soil vol-
ume density was high in XYA and high with low porosity in BJA, which were beyond the suitable
range. The soil was relatively tight, which was not conducive to soil nitrogen permeability and water re-
tention. The average pH value in 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 values between 8.2
and 9.0. The overall level of soil fertility in Guanzhong region was not high, and especially the soil or-
ganic matter was in the most lacking status. At 0-40 cm soil layer, the soil organic matter and total nitro-
gen contents of more than 66.7% peach orchards were at deficient levels. The content of organic matter
and total nitrogen decreased with the increase of soil depth. The average content of 0~20 cm soil in
Guanzhong area was 12.38 g-kg”, and at >20-40 cm soil layer it was 10.5 g-kg'. In addition, the aver-
age total nitrogen content at 0-20 c¢m soil layer was 0.81 mg- kg, and at >20-40 cm soil layer it was
0.58 mg-kg'. The effective phosphorus and effective potassium contents at 0-20 ¢m soil layer in the in-
vestigated area were basically not in shortage state, but with the increase of soil depth, some of the soil
at >20-40 cm soil layer was in lacking state, especially in TCA. In the soil of 0-20 cm soil, the propor-
tion of effective phosphorus content at the deficiency level was 16.7% and in >20-40 cm soil it was
58.3%. In terms of effective potassium content, the orchards with 0-20 cm soil at abundant or suitable
level accounted for 37.5%, and in >20-40 cm soil, they were at a deficient level. The average content
of active nitrogen (active nitrogen=nitrate nitrogen + nitrate nitrogen) in peach orchard soil in Guan-
zhong region was 10.8 mg - kg, which was in a lacking state. Among them, the highest nitrate nitrogen
and ammonia nitrogen contents were found in WNA, followed by XYA and TCA, and the lowest was
found in BJA. [Conclusion] According to this survey, the results of the soil fertility status of the main
peach orchards in Guanzhong region, Shaanxi province showed that the nutrient resource management
in this region should focus on increasing the soil organic matter content, fertilizing the soil and promot-
ing 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
at >20-40 cm soil layer. Mainly affected by the geographical location, the soil pH of peach orchards in
XYA, TCA and WNA except BJA was in a weak alkaline or strongly alkaline state, so the technology
can be used by applying more acidic fertilizer or orchard grass to adjust the soil pH value. The contents
of total nitrogen and organic matter, mineral nitrogen, namely nitrate nitrogen and ammonia nitrogen,
were 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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Table 1 Soil nutrient classification standard

33857 53 ¥ & Soil nutrient content
Gon - ik oH wCH LD w45 wCH 2 wOH R
Level  Description Organic matter ~ Total nitrogen Effective phosphorus Available potassium

content/(g-kg') content/(g-kg') content/(mg-kg") content/(mg-kg™)
1 1R=E'& Very rich >g.5 5B 1 Strong alkaline >40 >2.00 >40 >200
2 % Rich >7.5~8.5 59W% Pt Weak alkaline ~ >30~40 >1.50~2.00 >20~40 >150~200
3 J& 5 Moderate >6.5~7.5 1% Neutral >20~30 >1.00~1.50 >10~20 >100~150
4 k= Lacking >5.5~6.5 5511 Weak acidic >10~20 >0.75~1.00 >5~10 >50~100
5 Rk Z Very lacking 4.5~5.5 821 Acidic 6~10 0.50~0.75 3~5 30~50
6 ik = Deficient <4.5 3R Strong acidic <6 <0.50 <3 <30

1.5 HiELIES

K ArcGIS Pro 3.0.0 F A il 1E RAE i A
K H Excel 2010 #4105 304 5 b 22 55 #r , K H
SPSS Statistics 25 F 3 A [F] A B 2 8] (1) 22 5 ¥
FE(p<0.05).
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Fig. 2 Soil bulk density and porosity of peach orchards in different regions
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Fig. 3 Soil pH of peach orchards in different regions
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Table 2 Soil organic matter and total nitrogen content of peach orchards in different regions

w(H ML) Organic matter content/(g-kg")

w( 4% Full nitrogen content/(g-kg™)

R

HiX - ~ Rl o5 R = E? B

" Soil depthy Py A5 il 2 BREH e g EE R RN

rea . Standard Coefficient of . Standard Coefficient of
cm Mean Amplitude . . Mean Amplitude . .

deviation variation/% deviation variation/%

JEH 0~20 12.8 6.0~20.3 6.4 49.7 0.92 0.36~1.40 0.38 413

Xianyang >20~40 9.1 8.1~10.6 14 15.1 0.50 0.26~0.82 0.20 40.0

E L) 0~20 15.2 8.1~20.1 6.3 41.5 0.83 0.61~1.01 0.20 24.1

Baoji >20~40 12.3 8.5~16.6 4.1 33.1 0.78 0.62~1.07 0.26 33.0

Bl 0~20 13.1 8.5~16.9 34 26.3 0.83 0.48~1.71 0.40 48.2

Tongchuan ~ >20~40 9.7 4.4~13.9 33 34.0 0.53 0.41~0.69 0.10 18.9

e 0~20 10.4 5.5~18.2 6.6 60.9 0.64 0.49~0.72 0.13 19.8

Weinan >20~40 8.4 6.5~10.9 2.2 26.8 0.51 0.38~0.58 0.11 22.0
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Table 3 Classification statistics and distribution frequency
of nutrient contents in main peach orchards in Guanzhong

region of Shaanxi province

. Iy RN AN
Fekr j:E RN Classification distribution frequency/%
Soil depth/ — P E—— p—
Index em BEw  Fw @ Bz
Veryrich  Rich  Moderate Lacking
HHUR &= 0~20 0.0 0.0 167 83.3
Organic matter 50 49 0 00 0.0 100.0
content
LREE 0~20 0.0 42 292 66.7
Fullnitrogen 50 49 00 00 42 95.8
content
EERS Ty 0~20 125 333 375 16.7
Effective phos-  — 10 40 42 125 250 583
phorus content
B 0~20 583 20.8  20.8 0.0
Available potas- ~ 50 409 125 208 292 375

sium content

S IR IR IR - SUbRHE , BRI OC H HBIX AR
2R ) LI HUR A 2 S B AL .

232 XEABHEAR A SEON  HUEENA
SR 2 M AR A K BT TR 1 P P B T E L W DA A
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VA RCBH 5 RS 4 )1 R R 4 X AE 0~20 em
= b, Mk Bl A RO BT S E N 28.2.25.3,
12.6.27.3 mg - kg ', A R & & F B 1E l 281.5.
193.6.206.9.287.8 mg-kg"'; >20~40 cm + 2 45 %%
W& B T HME N 104.17.2.7.2.19.0 mg - kg, A 3L
E R HME N 158.5.137.2.117.4.209.8 mg - kg
XG2S R R
— 35, T 7 R PH AN R, Bkl % 2 A R A
MRS EARRE, & LR R KA KT 50%; (£
A2 4N IX OFEBE 33 4 )1 AT B D Bk
o, B A E IR, b RO S & B TR 2 0
64.0%32.2%43.4%+30.2% , 5 R4 25 & B0 5 )
N 43.7%+60.3%-43.3%-27.1%.
FEFTA AR O X Bk E , 0~20 em £ )=+
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Table 4 Available phosphorus and available potassium content in soil of peach orchards in different region

w2 w38
W% + SR Effective phosphorus content/(mg-kg") Available potassium content/(mg-kg")
Arca Soil depth/ T AR PR B T B bRz A5 R
cm - " Standard  Coefficient of - " Standard Coefficient of
Mean Amplitude . . Mean Amplitude . .
deviation  variation/% deviation variation/%
JRH 0~20 28.7 6.8~67.6 17.8 61.9 281.5 127.6~611.8 154.1 54.8
Xianyang 049 10.4 3.5~26.9 7.8 75.2 158.5 79.2~368.5 101.4 64.0
ESC 0~20 253 16.0~37.9 11.2 444 193.6 160.2~244.2 32.1 16.6
Baoji >20~40 17.2 14.8~21.6 3.8 223 137.2 123.1~154.0 15.6 11.4
1| 0~20 12.6 8.6~28.4 6.5 51.3 206.9 127.6~357.0 68.1 32.9
Tongchuan — — 54 4 7.2 2.4~28.4 8.8 123.0 117.4 83.4~357.0 36.0 30.7
e 0~20 27.3 12.9~48.1 18.5 67.8 287.8 127.6~464.8 169.2 58.8
Weinan >20~40 19.0 4.0~42.6 20.7 108.6 209.8 74.9~403.8 172.2 82.1

HEA WO 2 ATk Z K N 16.7%, >20~
40 cm N 58.3% s fEA AU & B 71, 0~20 em )= &
BES AT 3 E B0E B K, 37.5% 18k [E >20~40 cm
T2 A S BT Z KT (R, Bk
F B e b X Bk Bl 0~20 em = J2 35 45 2% A
ARES BREARANGRZ , MR + 2 R R 3N,
16 >20~40 cm - JZ 1 3 A, 354 Bk 1] b Tk = K
7, e AR N 3B X B A B R

233 ELHABRMMERSESN (EVWHEN
()R 3 ok TRl 3 b i S B AR SR
DAL 5 3B S S AV ES BS E T E Ny g

B IR 5 0 B B bR 2 — , b7 R SR TR
F BRI R, R S A i 2 ORI O
B, AL RRH GRS, BT S
i 4 M X Bk B 0~20 em + 24 SRS BT HMEN
2.3.1.2.3.0.5.1 mg-kg", SRS & TFHMHE NS,
0.8.5.1.9.7 mg-kg'; >20~40 cm + ZH SRS &

M N 2.5.1.1.2.4.5.1 mg- kg, AR S B
ff913.1.2.9.5.1.17.5 mg-kg'. 75 7 Hh X Bk

TSRS R B, BB 3 Xk
2 EXGH X AR AR . WA S R EERTE , [7]—
DX P B el F) - 8 A AN A8 R & B 25 R 0K AE
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Table S Analysis results of content of available phosphorus and available potassium in soil in different regions

of peach orchards

wEAED wEEED

HiX + 2R Ammonium nitrogen content/(mg-kg") Nitrate nitrogen content/(mg-kg")
Soil depth/ . i 55 E - k72 B R E
Area - o A it ERER g bt ol
. Standard Coefficient of . Standard Coefficient of
Mean Amplitude . L Mean Amplitude . o
deviation variation/% deviation variation/%

JRBH 0~20 23 1.9-33 0.40 18.90 9.5 1.7~18.1 6.1 64.2
Xianyang >0 40 25 1.4~5.7 1.30 53.10 13.1 3.1~25.3 10.2 77.7
ER L) 0~20 1.2 0.7~2.1 0.80 62.80 0.8 0.7~1.3 0.4 53.6
Baoji >20~40 1.1 0.1~2.4 1.20 117.80 29 1.8~3.7 1.0 35.1
i)l 0~20 3.0 24~33 0.30 10.80 5.1 22~10.4 3.0 58.6
Tongchuan 54 49 24 1.8~2.9 0.40 16.70 5.1 1.3~14.0 4.6 88.9
e 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

[F]— X, a5 B L Z R B AR A AN B
S, T 8 A S G B T R R O i 3
I, X AT fRE S IR AR I R AT A G

5 4 1 B8 R g A R AR AN, g
HAMR G EEF A6 <30 mg-kg', 5% 30~
59 mg-kg',4 2% 60~89 mg-kg',3 2 90~119 mg-kg',
2 2% 120~150 mg - kg', 1 2>150 mg - kg'. KH Hb
(X 2% Hb X = 38 R Gl AR =T A BRSO 1)
I3 NE DL L FR 6, AR TR el ek AR bR A, 5% b X
HEHEFE S 2N 10.8 mg-kg', b T ZIRF .
R XX FERERE AR S ES KA

Table 6 Classification statistics and distribution

=6

frequency of rapid nitrogen content in main peach orchard

in Guanzhong of Shaanxi province

Hi X _H? R Classification distribution frequency/%
Area Soil depth/

cm 5% 6%

Level 5 Level 6

JRH 0~20 0 100
Xianyang >20~40 10 90
ESC) 0~20 0 100
Baoji >20~40 0 100
A1 0~20 0 100
Tongchuan ~20~40 0 100
bETE) 0~20 0 100
Weinan >20~40 33.33 66.67
300w

SEH AL TU A P BRI 5% T X 4 Bk

FPE X, A G A, R SH AT A X >20~
40 om 1 2 - HEE SRR ZE , T HERAR R
R FF A, TE AR AR B DL T AR R AE K I FH
/I IR T T 5 K AR A DAGRAIEAR 4 R 4722
KANGERA AT i, R RN 5 XS 1 X S %0 A
M, 390 >20~40 cm 12 )2 I IE S ME LR K
BHOFF I TR, F I B AR AR B R R R BRI
3 IR T, $ i R B KR I R PR RE T
E - SRR B 5 T, S XS b [X 4 3 pH 7F 6.4~
6.9 Z 8], G M 2 PPk, S i AR K IS B
PR RS, oAt 3 AN B X Bk 7] - 33 85 SR . IX — 4
5 HT KT 40 47 B 76 48 B2 123 pH 0 L 45
TRCORH— B 40 )1 T EE R Z 18 R 2 i pH A
GHEREMEZER HYEES T ENETHE -1
pHe X 5FEX L pH M ARMA LA —ERR, =
X B U A5 Ak el A7 TR VAT DARE BT LR R ) b B AT
B, SR AR RO R H At X TE OB . R
6] )V 0T R Bk el - A28 R AR B Ak T S R B R 4 R
A, XA FFA AL T 0k ] 38 )RR B R 1 R
SEPVIRTBIE 7T 2 W] R 4 8 B T TS T Bk bl 1 1 g
pH M 8.87: 1 /MRS 7 2 B 1L 16 24 3 4 i vl ik
77X I pH VM N 8.4 AT SR FH e FH 45 Be I B
SRl A B AR R i) - 43 pHPY, DA TR A B I R
HHAEKEE
[F] — b [X AN [7) X sk S el 1) - 33 BT AR A7 7 22
ik R RO B A g S RS B SR I R
AT, R IR A X R 3 R
B AR LA S 5 R, M IR I FE 43 A AN 349 7 1) 7

St
g
A~
=]



1132 xrOW

S 4

413

BORNGRH s RIS R R B, RIgATIX 4 B[R
TS| vp A 48 9R S R A IR IR 22 57, T 4 [l - 38
A A B B L e T A 3 R R [l OBk L A
FREAIAL ), T A A 7] - 398 3 B2 97 43 25 2 U 3 5K
A A SO A A0 XA [ ol A DXtk ] - 3
FEor e, RPUHZR X 1 384T R0 AN e B
Y30 2 v T AR AR X, 78 -39 AL 7 & 5 T, U
J2 4 L DX 37k v T AR DX o T 28 35 TE AR 7
TR A R B, 7E G Hp i X Bk - 48 3= R Sy U
AN [ 1L DX A O AN U & B AR — T E 74
P s A X IR E R A VLR & =384 Tz
K B el e A RS A A S A S 2 A
FEZ RS

A B R I A IR o SR TN R
CHRIED ) T3 FR IR AR DT A (H R IEFRAES L, B
FUFIIG— P fERVEA  SET ebRite , 26 A 50 F B
R DG o X Bk ] L33 B B AL T Z KT (H
R E AL 77 Bk = XK, T /N AE LRI FE 22 B 1L 1
BB EFE X 0~40 cm HIE AR S 087 g kg's E
JRVKSEPIE FL R B, 76 b3 b J5U 2 Bk [7E 0~30 em
+ AR S B 0.75~10.95 g - kg Z 18] 5 5K Z 1l
G A R, TR E Rk E L IEESEA S E
N 1.56 mg-kg' ARG EN19.13 mg-kg's %
FORAEIS [E] & 9 H v R ), i 1 R R 0 O 4 58
B HLAG T At 3 A8 DUAT , SR 38 A S A —
AT RARAKT . R, 283 7R A 58 o BT I 25
Bl 3 B S =R T S e T K.

TR FAE RS R LIRS E 2 H R
REFFPHAHEER, H AR EYIEF R
R BN EAEW A K BT TR &R R, a7 LA
BRI O E ) A K AR E TR BRI A
REAL, L3R R 1 R IE R A HLRA 1 7 i
JE PR, B DA LI A U A B LR O
B, S N TR, Ay i A LR BN H
REAAEHEEHR RS LIEAIRMEE S E. 5
SECYIR R 45 SRR B, 7 TOPORE 5 a8 i R A L
JIES 5 2 A 5 T i FH 1) 7 kb e I LT & =
FEH L X Bk E 0~20 cm 4 2 RO E A RS
B, B SRR . W TR R,
HME IR T A A TG R BT AR A S
TREFFEARES  JUHAER &5 FIHE, B i & =
LR S b A SR R AR SR, A6 7 M X g DL

TEAEN T, BER Ok Bl A A 2 TR Y A4
P2 TR 2R A A A 1) O B R L T N 4 O
FLRW, B A L. pH 6~8 I 54T o

BT A YR B 74 2 r s (X 3 Ak ] - 39 R AR
(K1 3BT 5 e 78 S v b X ] 4 i 7% 9 5 0 57 B2 (1) £
AT N A LR S BRI, R R A R R
SR R BT S A . FoHh RRH R )R R b X
(Rl ] 42 1) AT i PR AL 398 pHL, Jal PH AT 5 X8 B 7
TNGRGRE, B INR R @ SRR R . BRAh, T
0 - (e AR 77 5 A B R A R Bk [ o 7% 4 1 5K
bRk, LA I ARG AR — 2 RRESA 2
Z Ak, TR 75 B et T v, AN TR it A 7 R B I, 4
RAF M LRI 77, g5 At B IR S s &
FE AR AR I , 77 i S B 7 5 v b DX Ak el A 14 e
A,

4 4w

8% 75 5% o 4l [X Bk [l >20~40 cm -+ 2 - 88 S
KPR ZE | JRBH RN 5 X8 % A A B i 5 0 398 S ok
1% 2 vk, AR BB R 5 O o X Bk [l - 48 A K
AR AN A RO E R, AU RS RO
TEAC. I, ¢ X AT R AR RS I8 A L
JIES 0 A 4 B A 25 5 8 e 1 1 33 SR K L %
JECHR R - 5 Al - 35
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