(I

F478 124 2025412 H

2025,47(12):2767-2780

Resources Science

Vol.47 ,No.12 Dec. ,2025

Sl AR XA, Tk B 5, B TR RO A N B S AR R E R [D]. WL, 2025, 47(12): 2767-2780. [Liu H B,

Zhang H B, Wu Y. The connotation, theory, and system reconstruction of cultivated land quality evaluation[J]. Resources Science,

2025, 47(12): 2767-2780.] DOI: 10.18402/resci.2025.12.16

Mt R E I M RE R SRR EY

X B K

Fie
A

)

(ema Rl K5 235 R3F 51, %M 110866)

H E AT A TERKREAAL AT AR A MG R F LA TFE, LA EZHI

FENL, AL AHRHR B IELSRREMN A LK, 2GR BIERZIFNAT IR, A LRI %
V22 IR 5 ik B A AT R A AR R BRI A R AT R A T R RIS R R GF R R R R AR T
#. AR OF R R TFNCHREK S H R RE T ILZ G R A2 i 2 AR RA it —F 86,0
T A RN R, QAT F B AT E 12445 2ot 2989 2140 5 20 & Bl A tetedz st 21 . G
RREARE P ADRIE, 5 REBEEHZHESSTARRARDRBEN, ODRRFH T EELAETHTTH
HEH AL AN SHBEARFRRGH T FHE LSRR T B LR %, ATk, @k & A4 e R
MR B AT R KR ik R a2 AT 50, M R ik & REIFMIEATA R, 8RS 5 LI 4048

Wt R RE 43 32 MM IR T AR
* RIS,

=)

42435 AR T ik, R UISIEF R R AR A ; e S 0 m) , A Bk 22

KB AR IR N R K R EM ARG R

DOI: 10.18402/resci.2025.12.16

1 5|8

T B 1 O R AR SO 2 4 (Rt
TR R R 5 K A B PSSR, SR
T 4 30 Sk F T AR A 24 9 T 2 3R A
2 BB 7 2L o DR RN 1, B B
R AR TR W L TS e R AL B 4
7K S IR [RI , 5 A (L A
SR NE TR Ik R R T, R B R
BV A BT T 5 AR T (M,

JE TR SRR T L GEOR T S S E R A

SRk SCAE A R e J A e AR E Y E 2
Fo MR BRIEO BSET, Ras R ik S T
B, WHEHLAY B AR sy (T A AR A U R
rEr G R SR, EAMICH S RSB

Y is HEA:2025-01-15; 11T HER:2025-05-25

AT RS R R, R LA
SR NSt 22 JR Y SCBEAR I e B b i
W2 NERE A K, LR GEIe WA L il 14
2 EFAMEE I IEAR AR . HAT, 22 SR
Mo o PO T R AR ST, B 5T R R U
WL R A BT — B — S — A — R 2 A
JOBE o AR [R] AefSU1 00 it A1 00 AN ], 40
SCHRAN b 3 R8O A 0 5 S B, i
JION AR 7 A A R R A 2 R R LR S W
E RSN AT R A AT LA T R B b
PR OT ST BRI B R P B
T T A% 2 “ ML M BE " S5 4, B 7 O DL A 7 i
DI GE A AR NAZ O 2 H BRI ST O
TELT i EVE R E R P AT R E S

HEEWA : EFE S5 H (2022YFD1901601-132023YFD15011018) 5 [E 52 [ Sh R4 54T H (72074153)
TEZ B XN, B L TR, 208% , 2 S0, EEFR 7 e B SR AT R IR 515 B 85K . E-mail: liuhongbinsy@

163.com

BIREE A, 2o, WS IR L DRI, 2258507 10 L AT S {5 BEOR . E-mail: xiaoxiao0814@163.com

hittp://www.resci.cn



2768

W47 124

5635, BE T RO LS A s Sl . (HAAETE SR
PR DR HE bR 2 H DARR S 0 3, sh S WA 7
g s QAF G R LS T m 2 REY R, (HASH
ROBE Rl 5 B 2 AR R 75 TR AL s VPN Ty ki
177 K py 2438, (A et SRS EE A A b as
(B o JEF UL, A SCLL IR — e W — 1R R
TR R SR LR W DA LE B b 5 DR 5 R A
TR GERN PSR B RS R AN Oy ik
SENZE VA A0 T [ AR % AT 5T BR 5 17 A n) R
TR AR BN LA 21 Ao Ak 9 o 05 5 R, DAY R
AR BTN AR R S B 5%
2 HHHRETMIBILNIESLERGE
2.1 #HtREENIEILRE

HE b 2R b TN B SRR A T TR B A
B T o I I VAL L AR e 3 = K o
FIH PR A3 25) (GB/T 21010-2017 ) K5k b 5 S Ky Fi
FARVEDI I 3 G #uh BT & B R EHi L,
PR VR M 3 %8 B MACBE ) 5 DARP A AR VE 4 (35 iR
) R AT F BB SRR el A A AR Y
VB RRAE RR AR IE IR — 2 B R MEHL RN IR . R
T bR AR BRI A HE B T T RN T
1.0 m, db 7 SEFE/INT 2.0 m R[5 52 1) L3 | I RNk
(BE) . 28 Lrik , #f b RUEEAE F Hb 2 A T B Fh
FEAAEDI I £ 1, 2 — PR () 1 b8 7

M 5 2 i 0 o e e P Al A
SHNETRBREEE o A R ATTG #F 4 o 4 7Y
it KA BT AN [R] S S R R R AR 4
LA A “WZ A B AR B 2 2 BOR B AL
PRI S AT KPR Rt — T R B CI2 R
U AR IR E T R E YA 2 AL
(7] Fsf A HE AL R R B 4 AR S R S LS
EESMET R H t5 Z B E M . A, NJExTHE
ot F) i SR AR R A MR E 7 T 7 AR SOy
AAELT ST m (8 1) - A7 K . il Rk AE
FEARIA T L i R A R . QA TER K
Bt HA A2 DI RE , RERS I8 i A 7™ di B 15 4 Sk 22 5%
Wi, A< P Al AR 5™ 1 1 2 Y B ARAS 22 5 [n]
o QEBTR FEE A i BT %2 X 5 B
Mo P ZSERSE I H 4 52 3O BF LA AR A 2
B B R B AN . @R TR . B XA
[ AR A it S g i e R A R
SC, TR R T R AR A I R A AR TR e, B
EEPESIIRE. OFMAT R L3 H
OG5 TR IZ B AHE ST DA 322 AT T AL, BF A
A S B 7R SR I B 2R

AT SR AT R 2 U A D B ) R 2
TEBURE A B S RSO B 4 R G A
R AL SR P EAEWE = RIrim . #HxR T B

- —— - - - - - - - —————— — — =

I
| g J_—><m:{mu | L))
| ﬁ;ﬂ e D e mawn
| kR | | CERR ZEPE R | N
€ TR LHOR| (FITRS:

: uyt% | ’ ATk ik

WA —> iR NETS [ SRS R
| e T ]
| ﬁh,ﬁ | @), ek W fife
| + [ ~Y~—— | e s o —  — .
| | : Jit Z37d0 B l
%E,@m@azg Jrm— > | j
| ié m%ﬁ{t frﬁ‘/ —_— e e e e e b e e e b e e — — —

hitp://www.resci.net

B R XSRS P AR HER

BE1 #iFEITMIE R N

Figure 1 Theoretical connotation of cultivated land quality evaluation
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Figure 2 Practical history of cultivated land quality evaluation
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Figure 3 Analysis of construction status of existing cultivated land quality evaluation indicator system
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Figure 4 Scale analysis of cultivated land quality evaluation
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Figure 6 Reconstruction of cultivated land quality evaluation system

R R, AN TR] IRUJRE SR 1) B 45 52 DA DRI 5 A o T
DA BR A5 B HOAR S SLEOAR O S R RS
e A R DO A AL BB L i DA R . ST
FT T 8 T ROBE R A T5 1 , e DRAE RS RS E ) [
P b /N ROBE A AR I R 24T RUEE T2 ﬂ?ﬂcjﬁ
R4 T B4 2 XU B9 PPAN A5 R  fie

[Fi) JXUJRE ] 9 e e, 9 2 T 2 A R R HTRCR o JH:
A AP SRR R B0 L A, AR T SR AT
NG HF R AR R A G . AR S T H A, A
FHTRBE 5 | TH EF 8 Ak 2 7 sl e e - AT

hitp://www.resci.net

M2E5 . TRl , 255 M BRI &% 222 2% m )R
R A IR AR PR AR R A BOWLAR 2 A5 O AR AT B4 DA AL
A RS IZ 5 BOR 5t A 2 WS O &
A B 3t o 3 P A AT A, O 4 7 L T O SRS AL
i, b DR A 5 TR S A 1 P R A AR

5.4 SEERFNE R, KXEIET KRR LH#

BT RITIEEA VLB, R 2O 0T
b5 NA BRSO REOTE M S TSRS F IR
Z R AIT 5T 75 0k 2 SCAE T, B AT DA e iR B — 75 3k ik
A SCAT DA LB E , 2 B 3 EL 4D SR By Bk



XA A5 B SR PP ) P 0BRSS IR R LAY 2777

20254 12 H

(IPEAT S DRIt , %Sk AT % BAS 9T 7 ik it — 2
Bt , UL B 07 s v 1% 52 20 R Bl DL SORE 55
T o B R A | LATCHOR 4397 o B
PR e ML KL R At — B S — T
R IR AR, B LI R AT IR B
SERF A X S 5 EARIE IR (s bR IR R L AR T
PR XHE . LU, ABEGE H T o b Ak B T 5
A B A 1 06 2 L SR T S5 (1 5 SR MR 30
Sy IR AN . R L 5 T R S
J1 B A G0y v BB S RO AT
W LR HE AR T L ST R R
B2 T4 bR A T (1 T A R o O 3 T i U (1 HE 242
BEAR B8 T & R 2 B e i W9 AR 10 22 S 50
P IE M, SR A T B ST R W
VIR 25 4 T BG4 7 i RE 4 Bh 4R
TFo7 i RS 5 AT
5.5 AU, AR EIERERS

BOFAL SRR AL R Al 7 TR T e R R 4
HET 357 05 ARG R, o R Bk M R B S LA
TR AR R IKIT R A R IA R,
B, B A TR R T WL S Wi
A TR ) 5 A BB A AR AT
(19 0 25 7 £, Wy 2 T — 2 —Hl— 9™ — A 1 44
B WIAR, HR, IR e = B
ST SR IR 5 T B I TR S S Bk 3
TR 500, T B Wl — 53 B — P M — P s —
J R RE LSRR B L S AT 24 280 (A B 4 4
125 SR I A B HE, R4S B B 4 Al B R 54k
P S TR INR AT A B B,
PR BB AGARH R 77 <28 b 350+ 1] S
B R E AR TR PR AT A 5 s Ik
RIGTRHI AL ST . B A P S i S
5% 2 B XU B 0 TSR I L R SR L R
T USR VR R RR A 5 W M HE Sh B R B 2
W) 5 B S 1 R 2 B AL L 1 R
6 ZHiE

b8 VP 2 R T R A 2 4 5 T R &
VBRI BOR TR R THH R i R B
b 7 AR S B M T s R B A A e iy 2
(PRI EA  SEX B BT R 2 b, A SCil it &

it B ] A A AT 5 A T ik 2% 5 BIF 5 e, %o
Bt S S AT R R R IR I ROR B 25
B EIA DT B, ARSI N TR PR 2
— N EZERHASWGIRAG T Pt B o
AR B LT Bt A7 27 Ol “ 28 £
W 2R ZTE S, B RRE AR RE
AT HERYIT AR AR R QR R -2 -l " — R AL Y
st 5 e S A1 3 2 A AR R 3 2 M R R
LA H R TR S B RS 18 TR R
s @RITIS 22 LA, BB A 5 1, 2T AR
ROR AR BT RE R B 7 A S ALAS 2~ 25 05
TEIUALAE PRI R, DT by 2 — 20 5 Tl B U5
IR ESRZ DN g /2T N [/

5% L #f(References):

L] FEEB, EERK, sk, 25 . T 2250 A SR APl Bt 1R 2R
H]. Al T AR, 2023, 39(1): 212-222. [Du G M, Yan ]
Q, Zhang N, et al. New cognition of the cultivated land quality sys-
tem for the needs of multiple subjects[J]. Transactions of the Chi-
nese Society of Agricultural Engineering, 2023, 39(1): 212-222.]

[2] XM, XUHTHe, X2, 45 PR g e 5 T Ay RS TR B
Do H OBk A BT AL =48 B L s IR A AP e )], L i
., 2023, 54(6): 1282-1289. [Liu H B, Liu X H, Liu C L, et al.
The realistic dilemma and improvement path of cultivated land
quality construction and management: Based on a survey of black
soil areas in three northeast provinces|J]. Chinese Journal of Soil
Science, 2023, 54(6): 1282-1289.]

[3] YangH, Zou RY, Hu Y, M et al. Sustainable utilization of cultivat-
ed land resources based on “element coupling ~ function synergy”
analytical framework: A case study of Guangdong, ChinalJ]. Land
Use Policy, 2024, DOI: 10.1016/j.landusepol.2024.107316.

[4] YanZ R, Wang D Y, Li W B, et al. Treat and halt: Occurrence of
spatially heterogeneous cropland degradation in the peri—urban ar-
ealJ]. Environmental Impact Assessment Review, 2024, DOI: 10.1
016/].eiar.2023.107366.

[51 BCN 08, e ek, %8 B2 i Re At DT AL R IE kg 5 e
HA[J]. WAL, 2023, 45(7): 1351-1365. [Lyu L. G, Han X, Long
H L, et al. Research progress and prospects on supply and demand
matching of farmland multi-functions[J]. Resources Science,
2023, 45(7): 1351-1365.]

[6] Hu Y M, Liu Y. Impact of fertilizer and pesticide reductions on
land use in China based on crop—land integrated model[J]. Land
Use Policy, 2024, DOI: 10.1016/j.landusepol.2024.107155.

[7] Zhang Y J, Ye G, Su Y W, et al. Soil acidification caused by exces-

sive application of nitrogen fertilizer aggravates soil-borne diseas-

hitp://www.resci.cn



2778 %

At

»

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

es: Evidence from literature review and field trials[J]. Agriculture,
Ecosystems & Environment, 2022, DOI: 10.1016/j.agee.2022.1081
76.

Xin L J. Chemical fertilizer rate, use efficiency and reduction of ce-
real crops in China, 1998-2018[J]. Journal of Geographical Sci-
ences, 2022, 32(1): 65-78.

TICHG, ARIA, JE T R R i R AR TSR]
HY)E 37 5 IR 4R, 2024, 30(8): 1580-1594. [Ding W C, Song
D L, Zhou W. Dominant factors driving the farmland quality in
China and strategies for improvement[J]. Journal of Plant Nutrition
and Fertilizers, 2024, 30(8): 1580-1594.]

WATY, WRIEZE, FLAEAR, 55 . BRIt i AP AN 55 4
L] 44, 2012, 49(6): 1210-1217. [Shen R F, Chen M J,
Kong X B, et al. Conception and evaluation of quality of arable
land and strategies for its management[J]. Acta Pedologica Sinica,
2012, 49(6): 1210-1217.]

Biinemann E K, Bongiorno G, Bai Z, et al. Soil quality: A critical
review[J]. Soil Biology and Biochemistry, 2018, DOI: 10.1016/].
s0ilbi0.2018.01.030.

Obour P B, Ugarte C M. A meta—analysis of the impact of traffic—
induced compaction on soil physical properties and grain yield[J].
Soil and Tillage Research, 2021, DOI: 10.1016/j.sti11.2021.105019.
Lehmann J, Bossio D A, Kigel-Knabner I, et al. The concept and
future prospects of soil health[J]. Nature Reviews Earth & Environ-
ment, 2020, 1(10): 544-553.

Huang F, Tu J M, Zhang F Y, et al. Soil health assessment of ur-
ban forests in Nanchang, China: Establishing a minimum data set
model[J]. Soil Biology and Biochemistry, 2025, DOI: 10.1016/j.
s0ilbi0.2025.109795.

SE T UL, XA PR L A e A HAT AN R )], L
i, 2021, 58(3): 537-544. [Wu K N, Yang Q J, Zhao R. A discus-
sion on soil health assessment of arable land in ChinalJ]. Acta Pe-
dologica Sinica, 2021, 58(3): 537-544.]

Ling LS, Tang H J, Chen X Y, et al. Spatial zoning and effect eval-
uation of county high—standard farmland siting delineation for sus-
tainable cultivated land use in China: A case study in Dali,
ShaanxilJ]. Ecological Indicators, 2024, DOI: 10.1016/j.ecolind.20
24.112647.

Jing X D, Tao S T, Hu H, et al. Spatio—temporal evaluation of eco-
logical security of cultivated land in China based on DPSIR-entro-
py weight TOPSIS model and analysis of obstacle factors[J]. Eco-
logical Indicators, 2024, DOI: 10.1016/j.ecolind.2024.112579.
Lyu X, Peng W L, Niu S D, et al. Evaluation of sustainable intensi-
fication of cultivated land use according to farming households’
livelihood types[J]. Ecological Indicators, 2022, DOI: 10.1016/j.
ecolind.2022.108848.

2R, F, s, A AP R A Y TR AR 24k G
HESR RSP JEE B FCRAS I 132 [, 98 IR}, 2022, 44(6): 1168~

hitp://www.resci.net

[20]

[21]

[27]

(28]

[30]

W47 124

1180. [Li L, Lyu X, Zhang A L, et al. Sustainable intensification of
farmers’ cultivated land use: Theoretical framework, level mea-
surement, and response to land rights confirmation[J]. Resources
Science, 2022, 44(6): 1168-1180.]

PUEL I S = AR e b Sy A E 7 R SR i B
B RARAL AR T). P E 2 R, 2021, 35(12): 19-28. [Liu M
B, Zhang A L. Historical logic and optimization path of the policy
changes in China’s cultivated land use in the past 100 years since
the founding of the CPC[J]. China Land Science, 2021, 35(12):
19-28.]

Zhou Y, Li X H, Liu Y S. Cultivated land protection and rational
use in ChinalJ]. Land Use Policy, 2021, DOI: 10.1016/j.landuse-
pol.2021.105454.

KR, Ak TR, siH, 45T 1 SACAR L 4 i A R i B T
i A [J]. 95 R RL 24, 2023, 45(5): 926-938. [Zhang N, Du G M,
Zhang R, et al. Theoretical analysis of black soil quality for the de-
velopment of modern agriculture[J]. Resources Science, 2023, 45
(5): 926-938.]

T, BB, BT . BRSO AR B M S AR AP AT
19 5% Wi (7] %% 95 B 2%, 2023, 45(11): 2196-2209. [Zhang H Z,
Hou X H, Jin Y Y. The impact of fallow land policy on farmers’
behavior to protect farmland quality[J]. Resources Science, 2023,
45(11): 2196-2209.]

BRULAR . LT L bR A A BF I BTN 5 3R THFSE (D). dbE s
o[ b K 2 (dE 50), 2015. [Wei H B. Study on Cultivated Land
Quality Evaluation and Promotion Based on Land Consolidation
[D]. Beijing: China University of Geosciences (Beijing), 2015.]

Xu F, Shao Y P, Xu B G, et al. Evaluation and zoning of cultivated
land quality based on a space-function—environment[J]. Land,
2023, DOI: 10.3390/land12010174.

Zhou L L, Su K C, Yang Q Y, et al. The coupling characteristics
and influencing factors of the “homestead—cultivated land system”
in the Three Gorges Reservoir Region of China: A farmer perspec-
tive[J]. Journal of Rural Studies, 2024, DOI: 10.1016/j.jrurstud.20
24.103383.

Ros G H, Verweij S E, Janssen S J C, et al. An open soil health as-
sessment framework facilitating sustainable soil management[J].
Environmental Science & Technology, 2022, 56(23): 17375-17384.
Song W, Zhang H Z, Zhao R, et al. Study on cultivated land quality
evaluation from the perspective of farmland ecosystems|J]. Ecologi-
cal Indicators, 2022, DOI: 10.1016/j.ecolind.2022.109000.
A, 1577 45 . B B VA RIT 0 R K K SR i 340, B R
B 2%, 2015, 37(2): 226-236. [Fu G Z, Bai W Q. Advances and
prospects of evaluating cultivated land quality[J]. Resources Sci-
ence, 2015, 37(2): 226-236.]

Creamer R E, Barel ] M, Bongiorno G, et al. The life of soils: Inte-
grating the who and how of multifunctionality[J]. Soil Biology and
Biochemistry, 2022, DOI: 10.1016/}.s01lbi0.2022.108561.



20254 12 H

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

XA A5 B SR PP ) P 0BRSS IR R LAY

2779

Huang X M, Zhang S M, Zhu Q C, et al. Spatial variation of soil
quality limiting indicators in the North China[J]. Journal of Envi-
ronmental Management, 2025, DOI: 10.1016/j.jenvman.2025.124
936.
Zhang J Y, Yang F, Duan N, et al. Spatial transition and obstacle
factor diagnosis based on the evaluation of the quality of arable
land use in plain lake areas: A case study of the Dongting Lake re-
gion[J]. Ecological Indicators, 2024, DOI: 10.1016/j.ecolind.2024.
112881.
El UL TR, FRIRIS, A5 P N b 5 £ 2T
JELT). 1 IE2F4R, 2023, 60(4): 913-924. [Bai X Y, Zhang J, Cui
7 L, et al. Advances in the indicator and assessment approaches of
medium—low yield fields[J]. Acta Pedologica Sinica, 2023, 60(4):
913-924.]
PRIEJ, 382 B, TKRXIAR, 45 . 5T BTat P4 A 48 S RUBE R b
JBE IR R R AR (], Al TR R, 2021, 37(20): 136-145.
[Chen Z F, Gong A M, Zhang L D, et al. Construction of the quali-
ty regulation system for provincial scale slope farmland based on
quality evaluation[J]. Transactions of the Chinese Society of Agri-
cultural Engineering, 2021, 37(20): 136-145.]
Wb, RyCT, Wk, % Qs (A NI e PO 5T 2
SRR MR, 2020, 57(3): 565-578. [Yang Q J, Wu K N,
Feng Z, et al. Soil Quality assessment on large spatial scales: Ad-
vancement and revelation[J]. Acta Pedologica Sinica, 2020, 57(3):
565-578.]
Dornik A, Chetan M A, Crisan T E, et al. Geospatial evaluation of
the agricultural suitability and land use compatibility in Europe s
temperate continental climate region[J]. International Soil and Wa-
ter Conservation Research, 2024, 12(4): 908-919.
Qian I K, Lal R, Wang Q B. Land evaluation and site assessment
for the basic farmland protection in Lingyuan County, Northeast
ChinalJ]. Journal of Cleaner Production, 2021, DOI: 10.1016/j.
jelepro.2021.128097.
Sun X B, Li Q F, Kong X B, et al. Spatial characteristics and obsta-
cle factors of cultivated land quality in an intensive agricultural re-
gion of the North China Plain[J]. Land, 2023, DOI: 10.3390/
land12081552.
ZhuZ Y, Chen J Y, Hu H B, et al. Soil quality evaluation of differ-
ent land use modes in small watersheds in the hilly region of south-
ern Jiangsu[J]. Ecological Indicators, 2024, DOI: 10.1016/j.ecolin
d.2024.111895.
Luo C, Zhang X L, Wang Y H, et al. Regional soil organic matter
mapping models based on the optimal time window, feature selec-
tion algorithm and Google Earth Engine[J]. Soil & Tillage Re-
search, 2022, DOI: 10.1016/j.sti11.2022.105325.
Teng L D, Jiang G H, Ding Z L, et al. Evaluation of tobacco—plant-

[42]

[43]

[45]

[46]

[47]

[49]

[50]

[51]

ing soil quality using multiple distinct scoring methods and soil
quality indices[J]. Journal of Cleaner Production, 2024, DOI: 10.10
16/].jclepro.2024.140883.
Qian F K, Jiao SY, Yu Y J, et al. Cultivated land quality assess-
ment and obstacle factors diagnosis in Changtu County, Northeast
ChinalJ]. Land Degradation & Development, 2024, 35(17): 5065—
5077.
BRER, ZEPREL, £ MR 0 22 22 R AR L B 4 DB st )
THARGEBNEI 28 A LASE 55 - i A 0] SRR, 2023,
45(9): 1801-1816. [Miao X R, Li Z H, Wang M Y. Spatiotemporal
changes of cultivated land use system resilience in the black soil
region of Northeast China under food supply security: A case study
of Qigihar City[J]. Resources Science, 2023, 45(9): 1801-1816.]
Sheng Y, Liu W Z, Xu H L, et al. The spatial distribution charac-
teristics of the cultivated land quality in the diluvial fan terrain of
the arid region: A case study of Jimsar County, Xinjiang, ChinalJ].
Land, 2021, DOI: 10.3390/1and10090896.
Fan Y N, Zhang C, Hu W, et al. Development of soil quality assess-
ment framework: A comprehensive review of indicators, functions,
and approaches[]]. Ecological Indicators, 2025, DOI: 10.1016/j.
ecolind.2025.113272.
Celis R A O, Gamboa C H, Pascual J A, et al. Conceptual and
practical challenges of assessing soil quality[J]. Soil Use and Man-
agement, 2024, DOI: 10.1111/sum.13137.
Zhao Z H, Yang Y F, Dong B, et al. Evaluation of soil quality of
Pingliang City based on fuzzy mathematics and cluster analysis[J].
Agronomy, 2024, DOI: 10.3390/agronomy14061205.
SR, I, SO, AF B R AR O M ST VAN S AR 1Y
WEIEHE R 43 BT[], A LB 41, 2022, 53(1): 1-13. [Zhang C,
Gao L L, Yun W J, et al. Research progress on obtaining cultivat-
ed land quality evaluation indexes by remote sensing[J]. Transac-
tions of the Chinese Society for Agricultural Machinery, 2022, 53
(1): 1-13.]
Chen T, Lyu L, Wang D, et al. Empowering agrifood system with
artificial intelligence: A survey of the progress, challenges and op-
portunities[J]. ACM Computing Surveys, 2025, DOI: 10.1145/369
8589.
Misra N N, Dixit Y, Al-Mallahi A, et al. loT, big data, and artifi-
cial intelligence in agriculture and food industry[J]. IEEE Internet
of Things Journal, 2022, 9(9): 6305-6324.
SKER, JE e L, BRI, A5 . S A SR R DR AR T Ay
S BRE: FE BEALARAR S Rk R 7 0] BERERL, 2025, 47
(9): 1915-1928. [Zhang H, Zhou S S, Lei H C, et al. Development
and validation of a cultivability evaluation model for cultivated
land reserve resources: Coupling random forest with the limiting

factor method[J]. Resources Science, 2025, 47(9): 1915-1928.]

http://www.resci.cn



2780 W R
W47 124

The connotation, theory, and system reconstruction of
cultivated land quality evaluation

LIU Hongbin, ZHANG Hebin, WU Yan
(College of Land and Environment, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: The quality of cultivated land is a major issue that concerns the long-term stability of the
country. Cultivated land quality evaluation is an effective means to ensure food security and
promote economic development, holding important practical significance. Taking “connotation
identification, theoretical support, and system reconstruction” as the main framework, this study
comprehensively analyzes the current research status of cultivated land quality evaluation in China.
Through literature review, induction and deduction, and comparative analysis methods, this study
systematically reviews the research on cultivated land quality evaluation, explores the existing
deficiencies in cultivated land quality evaluation, and proposes its future development directions.
The study shows that: (1) the academic community has largely reached a consensus on cultivated
land quality evaluation and has established a solid theoretical foundation, but the existing research
framework requires further integration to form a systematic theoretical system. (2) The indicator
system has been increasingly improved, yet differentiated evaluation for specific targets and the
dynamic monitoring of cultivated land quality still have room for optimization. (3) Current studies
are mainly conducted at small and medium scales, and research on multi-scale integration and
spatiotemporal dynamic analysis remains insufficiently developed. (4) Various evaluation methods
each demonstrate advantages in their respective applicable contexts, but the comprehensive use of
multiple technical approaches to improve the accuracy and robustness of evaluation results is still
limited. On this basis, through system reconstruction, the following prospects are proposed to
address the deficiencies in existing research on cultivated land quality evaluation. Future research
should strengthen basic theoretical studies and build a systematic knowledge framework; improve
the evaluation indicator system and integrate multi-source evaluation data; promote the
transformation and linkage across different spatial scales to gradually clarify the mechanisms of
cultivated land quality evolution; comprehensively apply multiple evaluation methods and conduct
cross-validation to identify optimal solutions; and implement dynamic monitoring to provide
scientific support for management decision-making.

Key words: cultivated land quality evaluation; connotation; theoretical foundation; system

reconstruction; induction and deduction; review
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