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Abstract
As an important agricultural production base in the northwest region of China, Xi'an’s soil nutrient
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detection and fertilization techniques play a crucial role in agricultural development. Through lit-
erature analysis and data collation, this paper reviews the development process of soil nutrient de-
tection and fertilization techniques in Xi’an, systematically sorting out the technical characteristics
and implementation effects of each stage. The development process can be divided into four stages:
scattered soil testing from 1976 to 1978; the national soil general survey from 1980 to 1986; the
combination of soil testing and field experiments from 1995 to 2004; and the soil nutrient detection
and supporting scientific and precise fertilization techniques of the national soil testing and for-
mula fertilization from 2005 to 2018. With the development of science and technology and the pas-
sage of time, the soil nutrient status in the Xi’an area has changed significantly, and the fertilization
techniques are gradually evolving from a rough approach to a more precise one. In the future, the
development of soil and fertilizers in the Xi’an area should deeply explore the field experiment data,
combine relevant fertilization parameters, and achieve a soil condition with high quality, high yield,
high resource efficiency, and environmental friendliness by improving soil fertility, laying a good
foundation of soil fertility for the high-quality development of agriculture in Xi’an.
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2. ARTHBNR

Pozemifr TR E AR ER, /T Ab4h 33°42'~34°44'. RZ 107°40'~109°49'2 [], Z 75K 204 km, #
JB%E 101 km, LSRN 10,108 km?o DLZR PHE ) R0 FVEI 9 E 48, TE R ra i 20 ity A6EBIE AT
SRR RIS . SRR m s AWK, SRR b TR . B A YA AR R
S FH R T B AR RAE AR TE A A 5]

V22 117 398 43 A PR 50 R 16 2 7 1 T 5 R T i A 1 22 S B S 0 X3, A PV VT~ 5 DA B A
WA, BIEAIZRIS (L DLTERR I . AR 1] #1980 5~1986 fE -3 A 45 W], eiif
12 428, 24 ANHIETE, 50418, 181 ANk, HEERRINE IR LR, AXIBARIEYZ SR
AR T AR %A

3. AR TEFSERARESHRRFEAR
3.1.1976 ££~1978 £

#1976 F:~1978 F PR LS B THBE AR A4 L5 A (6], MU a 2 iiCE &R 147.30 /5
BIHEAAWN) 1.4 mg/kg~130.5 mg/kg, T3 33.7 mg/kg: ARBE(ELL P,0s tH AT LI & K P) 0.14
mg/kg~39.3 mg/kg, T 4.8 mg/kg. AMIEREEN 85.94 JiHT, i 58.4% EUHAIHIF 36.85 JiH,
25.0%; HEELBEIEIFN 69.05 JiTh, 5 46.9%  BURMETHFL 68.30 JiHT, 1 46.3%.

1976 4£ 3 H, 15/ B3 5T & e 2l 8 TR, @i B3 sk e briil e, 781 X LiE$E 90 4
AR R RN E HIBE &8, 4R BN, HIEE AP mg/keg~13.1 mgkg, ¥ME 5.4
mg/kg) /NP R IAHSC RN 0.888 IR WK, /N2 rm Rl AT A G I . 1976 4,
W B SRR AT R VR e 5 RO R A, 45 SRR, B RS R & R N23.2
mg/kg~41.6 mg/kg, ¥IMH 32.0 mg/kg: P2.9 mgkeg~16.5 mg/kg, ¥IME 11.4 mgke)Zibx#HEA 5, Hibhlh
HAAERREAEYIP <0.03), HRBBEAEZHFZNAKP < 0.25). Y4 Ll s~ g, K
SR A R R, O AT AR, FEREAE T HRAB 0 A AL A i FH R K] e FH U AE

3.2. 1980 ££~1986 £E

1980 F~1986 4£, PR ARMI N RH 300 L4, Jiff 7 56 1 2 h L% d TIE, o
BrAAURE S 6339 /S, HITH B4 1482 A~ AJE 7410 1M 12 N8, 24 M, 50 4+, 181 A+
FRATTHEIAR . 20 A0 S R EIRAMEIR . 70 & & SREIRAIREAG R 156, et 7 &8 A M7 M. @
B, AL IXAG. BRI E RS e AR P RIRL Rl SR A T A KR

1980 H~1986 FFEA TP HR 12.1 ghkg (FEAEL 6283, A5 RE 32.2%); TIHEHEMEN 65 mg/kg
(FEARZL 4929, A5 57 R4 34.8%); A %N 9.2 mg/kg (FEAZL 6289, 48 5 R4 99.8%); HAKHI N 216 mg/kg
(FEASL 2782, R RE 50.0%). EMIHREETA 85.94 JiwT, 15 58.4%. BHEIHF 36.85 Jimi, 5
25.0%; GRA(<10 mg/kg) AL 405.91 JIH, i 67.8%. FEHLBE(10 mg/ke~20 mg/kg)H AL 154.8 Jiwi, 5
25.9%. J= T B fb AR P S A e 1 ek R SRR T R AR T A HUAENY B S A B R R, AR TE
AR R AN RS I AR AE 4L

3.3. 1995 ££~2004 ££

1995 4F~2004 475 % 7 AR B AR FFOARYE St AE = 1 szbr, A RIS T 4 i 35
SEETAE, RPN LR 4507 4, @527 (PRI EIRE) , B S obr, EARNE T4
T Ak AE 77 BUIR 7]
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WRIELEiT: 1995 4~2003 FE 75 2 A HUR 14.3 g/kg (208 1 g/kg~39 g/kg, 285 Z2H 43.5%);
TIEEMEN 57.6 mg/kg (R 18 mg/kg~99 mg/kg, R AR 30.4%); AN 21.5 mg/kg (ZF1E 3
mg/kg~95 mg/kg, A5 RE 79.3%): WA A 172.9 mg/kg (AR 40 mg/kg~434 mg/kg, 285 REL 44.4%).
WA A3 BB T VE AR IR FEAR D R (W2 1)

Table 1. Classification table of farmland nutrient samples in Xi’an city

® 1L TR TREIRDFEARDHR

= R BHUB R AR TR

L0
(%) (g/kg) (mg/kg) (mg/kg) (mg/kg)

e >95 >3] >31 >87 >62
iy 75~95 17~31 17~31 69~87 27~62
ik 50~75 14~17 14~17 58~69 16~27
R 25~50 10~14 10~14 47~58 10~16
A 5~25 5~10 5~10 27~47 4~10
PRA <5 <5 <5 <27 <4
it 0~100 1~39 1~39 18~99 3~95
AL 143 143 57.6 21.5

RN . FORPBHECAERAE 72, 3Rl . FORIEAERE 11 4. R R EoR: M+
TR AR AT 38.25%~84.08% 2 8], BEFE L1 /K-F 3wy in; “iiEHE 5.1 kg/mi~12.5 kg/Hi -
T S & 4.5 kg/E~9.1 kg/H EMAIE & 1.7 kg/B~8.0 kg/H » K LIBAKHI 2N 80%/r
i, ARG E 6.7 kg/Bi~13.0 kg/H . TLAMNBEIEH & 4.7 kg/5~5.5 kg/m EAHIEHE 5.5 kg/E /L
o gt ARG EE 0, AR )53 G058 B/ 2 it AT 23 X 48 5 07 B4 2.

Table 2. Guidance scheme for the zoning of balanced fertilization of wheat in Xi’an city (kg/mu)

2. /NP AL 73 X 45 507 % (kg/ B

Hh 77532 el F7F=H &=l
FE AR AR AR & >400 250~400 <250
N 10~12 8~10 7~8
i P205 8~10 7~8 5~6
TR
K20 6~7 4~5 4
HHLE 3500 3000 2500
B LWAEi=E 7 ek H & >300 150~300 <150
N 8~10 7~8 6~7
P205 7~8 6~7 5~6
i
K20 4-5 45 4
AHLAE 4000 3000 2500

MULERTPAE Y, PELe X AR 5 1980 £E~1986 £E 55 k4 3 A AH EL 1355 0 KA TR KRAR
1h[8], EHLUFEIRSE T 2.2 ghkg. TIEHENE N T 7.4 mg/kg. AN T 12.3 mg/kg. HAE F& T
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43.19 mg/kg, 5 R4 E AR H)E B LIRS FUR R B BEE BothtE 5 SRR AE PR [9].
3.4.2005 ££~2018 £F

H 2005 4 E VI LB 7 RS E B, 2midiAmE 7 384 > “34147 W, H, /N 188
A, BAK 195 DRIFEZE 1A, AR P B 55%, 75%, 85%A1 95% Al At brifk, $R1G 1185570 FHFE 7.

SR FH 5 R A 7 150 A i i R A R o A AT T e, LIS LR S 33,339 4, oL
B17,312 4, Fookdthbk 13,711 4. BRI E 30,629 4>, 43300 33,202 MR RCEME 33,301 4. &%
%3 BRI R B R 0, AT /N I SRR AR R AT O AN R v S KT ER A 40 N 44.1%
28.9%H 28.0%, AR AINRAR) AT LA 23 91 33.2%. 44.7%H1 15.2%, A i (7 AR &) 7K F L 43 5]
N 22.7%. 26.4%H1 56.8%; T IRBIARE . A BOBEAE R &5 KLU 73 70 48.0% 34.6% A
32.3%, PEACEEE 2 508 31.7%. 32.5%H1 37.2%, A AT EL sl 23 51 20.2% 32.9%F1 30.5%.

Table 3. Indicator table of soil nutrient abundance and deficiency

® 3. BRI IR

X E RE A Bk (mg/kg) H B # (mg/kg)
FHhEH . :

(%) (mg/kg) INE Ek INE X

e >95 >120 >40 >35 >200 >220
= 85~95 90~120 30~40 25-35 150~200 180~220
rh &% 75~85 60~90 20~30 15~25 100~150 130~180
(S 55~75 30~60 10~20 10~15 50~100 80~130

AR <55 <30 <10 <10 <50 <80

KNE - R IOREIER R ALIRAR AR T B bn - & - L3R P Eie[10], Hh R zxEH
KA R - > IR S, A IR 20 DU Al A M B 1 E B T 5. e AN R HERE L R

% 4~6:
Table 4. Recommended application rate of nitrogen fertilizer (N) for winter wheat with different target yields in Xi’an city
%gf.n%%zﬁﬂﬁ H R B /N 22 B (N)HERE ] B (kg / )
H b7/~ B (kg/H) 300~400 400~500 500~600
R i I B (kg/ ) 8~10 10~13 13~15

Table 5. Recommended application rate of phosphate fertilizer (P20s) for winter wheat under different soil fertility levels and
target yields (kg/mu)
5. ANFETIRIL T K B ERP8 T AN ZBEL(P20s)HERE H & (kg/T1)

R LA mg/ke) HE RgH)
300~400 400~500 500~600
e >40 0 0 0
= 30~40 3~4 4~5 5~6
g 20~30 5~6 6~7 7~8
{3 10~20 7~9 9~10 10~12
PRAK <10 10~12 12~14 14~16
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Table 6. Recommended application rate of potassium fertilizer (K20) for winter wheat under different soil fertility levels and

target yields (kg/mu)
F 6. AEIFAE S K H bR R 1A/ 2R (K027 A 2 (kg/ )
HArre B (kg/H)
B4 - EFE N (mg/kg)
300~400 400~500 500~600
Wi >200 0 0 0
= 150~200 0 2~3 3~4
ke 100~150 2~3 3~4 4~5
1% 50~100 3~4 4~6 6~7
A% <50 4~6 6~8 8~10

4. TMOFHEWL

B VU B 332 0 MR 5 AT e, A 1~4 el LB E W, AR, BE. AR
SIS, EAEETE 2000 FRTE R FEEE, 2006 SRS ETF. 6 HR LSO, MR 7 FieT
W R, 2006 E~2012 EHHLRIEIN T 38.0%. BRMAEININ T 119.3%. BRI T 389.6%. i#

BT 11.2%.

Table 7. Summary table of soil nutrients in Xi’an city

7. Wi m LI IR

O Fe AHUR BRAER A Rk TR
‘M (g/kg) (mg/kg) (mg/kg) (mg/kg)
1976~1978 - - 33.7 4.8 -
1980~1985 6339 12.1 62 11 196
1995~2005 4507 14.3 57.6 21.5 172.9
2006~2012 33,339 16.7 73.9 23.5 174
AHR
18
16
14
=12
=10
i 5
4o 6
4
2
0
1980~1985 1995~2005 2006~2012
i
Figure 1. Distribution map of organic matter content
B 1. YRS R
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Figure 2. Distribution map of alkaline hydrolyzable nitrogen content
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Figure 3. Distribution map of available phosphorus content
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Figure 4. Distribution map of available potassium content
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FEZPYA O FHEFR I Fabn T, HIEANUR & AR N RAE LIRS A, 2L 52 HAE
H BT XA S 5 0 2 X IO B 57 KT R S K DR RR i L [R0 1, R 220k X 85
NESIERTE XM Be i K R A SR . BAREUE 1995 F~2005 FFIE A R [#5h, 1980 F~1985 4. 2006
2012 SEIBB R, X5 A AR R AHUEBANA LA K A R Il 2 1R AE 1995
F~2005 FJaHLE, SRHIERKERN FBURAMEVERG K5 BEIL SR SOt L LU G R B AT 5%, AAAE 1995
~2005 4F T R R 5 2 Bk AR e A EAR IR A k. BEETEAC BRI AR, AA T 4676 AL,
KR .

5. MAETARHI AR R

1976~1978 A i 428 L3835 25 1 VKA HUAE it FH A0 N ARV BRI o 90 BEHEAT “BHLIE R
TRRE AR HIAE 7, AR SZH] T LIS AR 5, SERRi e & LIRS PR 7 SR AEAE R 22 . 1980~1986
O A [ R A D IO T ARG B 0 3 R OR,  AR T Bk = T R R = R AR e
1995~2004 4E 7] jiti R SIS 5 4% 2. Fa . AN, BCAL(Zn. B 5P iECR) N E MR S R, 44 H0
RIGLE R, WKL Ty 73 G e /N2 P el 7 X 48 5 5 58, AERIB = 22 G (1 FH )6 A0 - 498 103K,
HIEFE D 9 R SRR B B = R 22 56, TR0 2038 SR B B R 5% 2R BOR B E A
HERE =S R . 2005 478 2 14 B L e 77 i AR H br 55 AR AR N R B[ 11]. @it “3414”
FE (RS0 v, R 7 K& 1) AR AT 3, B2 MR N EAT RIS . 3832 9 PN I AL
W H A= 5 L3R - PANE, BT T /N5 EEAEMEAI AN H A5 & F ERHERE 2/ 115
VPR R, URAN T DMERAEEE AN 2, RS A 2 5 A I AR A

6. SETIERE

ExmEERRIGORE, HET (32025 FMAERENATI T R) R IBREE . F2
AR . BB BCR RERAREC 77 VSR R G, LA R S b AR RS Bt AT 502 A RO 7 THI R R D S [12], IE
B T X ARAE AR A P R T AT M . PG 22 T R] DA SR B i R S 2206, HES A H 157 43 it e
ARG, wd kAL, REO8E mAERIRI A 2, D IERNR 2R, BRACAME A P7 iAs, $R TR0 4 Tt
Radd, WA IR Y, PRGN A, SR a 5 PR R 28 A XU o 388 5% 76 22l [X
FRBIE IR RSB, I 1980~1986 4F-4x [ 35 75 5 2005 4F 5 20 19 -+ e 75 it A4 pROC EE 3% 4
M T AR T A A Y - PR, R QR 7T B AR R - LIRS A R
HER AR AL . RS L 7 il AR A S 2 A, E A m TS T 38 - R 2R G RS R ) R 2 A )
B RTRAL DT S EE N RRE, AT e T R A1, $R A AR, HESh AR NS N <3P G
)RR IR, R DL =N RIETI)

1) BEGAL R RSB BB OV EE R, B ER TR, BAN. LR ER
M55, KRBT EMEMAERKBSEYE, * 588, MR, 720 & 5800 T 0 K07 64,
ME— BT AR IS . EREY AR . IR BRSO, FE AR SE Rl
g, WEKH. ARFMEEE, THHEYFR A T5 RES, il R It AE Ab 77 1 8 2 e v
KRG FIN, FEEWIFREGER- G4y, NAKHFEEIRMRAILEE ), RS MRAE & R 5t An
ROREE, M bR B, B EIER. BANNISETR, SO HER SAe, ARkt
A REAR A, B it R SR AR A 1 S R

2) RSEIRNSZAR I LT (0 F R HdE , ) VAN B (R ae T R, RRETF A NLEHLEC & AL
PRAE . KB — A 55 22 R Al TR AE 05 . SRR B BB R, IR FEEF2 30 150 77 e L 1) 7 sk 48
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RN AR A L VR R AE AN R AR B BOW IR 70 (K SR, DR AR 3 P AR 53R SR,
Tt HEASE R F) I A SR A3 10 SRR AR

3) TR PN AL AEYF R SIS ST 2R R TR, S5 S R

5HHOK M, CREHE IR R EYE S MR, BRI AR R F A5 075
SEIURSHERGIL, M DUEIL R & SRR AR . IS g 2 AR LA R . ERUEERT
H b5 - H 3R P RS M IR AR AR o R (N R B [13] 1RV SR BB S HU B A
SRS EicH

SE K

(1]
(2]
(3]
(4]
(5]
[6]
[7]
(8]
(9]
[10]

[11]
[12]
[13]

B, IR, £= PR LRSS IURIEN RS BI]. B ZEH, 2015, 31(3): 194-198.

AU, XS, AREHE, . KHAEAR T B E ALK M AEE 950 pH ARI]. RIESR, 2013, 50(6): 1109-1116
wWiE, BRIGE, TLFE, . BRUGA R HE e 25840 I m R R [J]. K EARFEER, 2021, 35(5): 296-302.
Biim. BT GIS (W R LI () op A AR A 78 [D]: (AL 22 A0t 3], iz vhLoR%E, 2002.

A NRSEFIEE RS, 2844 2008M]. dbai: FE S H R, 2008.

B b A g2 BT B, BRptAO 3R IM]. a2 BRPERLEROR AR, 1982: 4.

TR, B, TEX, WKH, £%, % Wemiithih ) dE s e i), dbe: & ELL R, 2017: 2.
Al F A E AR, IR M. B RME R, 1993: 12

T, #ReE, S, 55 3T 30 P EAR HEHE T HEEAUR S 2R I]. R, 2017, 54(5): 1046-1056.

[, €4ki8, Mirasol F. Pampolino, %5, Z&T1EY)/™ & R S AIAR 22 RO I HERE B AT J7 iR (D). AHAE 37 5 k)2
W, 2012, 18(2): 499-505.

I, EAN, ZREF, & PR TE i RIS S IR AP I, R E DY, 2018, 36(4): 58-61.
BR . BT RO R L L 7 T AR P R SRR RSB AT [D): [ L2070 3] K HMCRE, 2016.

LW, dkiz. RERBMEREERSEBERNRESMNKCY/ P E W ELSEFETEERS, PEBEYE
FEERFLFETAEZL S FEXARIIRSHEYERA Y —F R eEFE LRSS - meETFH
W FRHE TAEE AR IR 2R 3. it R ELOl RS Ft L EAE B 78 BT, 2000: 104-111.

DOI: 10.12677/hjas.2025.154066 546 b k=


https://doi.org/10.12677/hjas.2025.154066

	西安地区粮田土壤养分及施肥研究的演化
	摘  要
	关键词
	The Evolution of Research on Soil Nutrients and Fertilization in Grain Fields in Xi’an Area
	Abstract
	Keywords
	1. 引言
	2. 西安市概况
	3. 不同时代土壤养分情况及主导施肥技术
	3.1. 1976年~1978年
	3.2. 1980年~1986年
	3.3. 1995年~2004年
	3.4. 2005年~2018年

	4. 土壤的养分变化
	5. 施肥研究的发展
	6. 今后工作展望
	参考文献

