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Fig.1 Publications about the agriculture in the Yellow River Delta from 1987 to 2022
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Fig.2 Cluster view of CNKI database searched by keywords “the Yellow River Delta” and “agriculture” from 1987 to 2022
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Fig.5 Cluster view of CNKI database with keywords “the Yellow River Delta” ,“agriculture” and “water resources” from 1987 to 2022
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in the Yellow River Delta

KGR SR BAR R T — 1 &
ZRMISNASH R GE , 3T A A 7™ ) PRI W] H5 2%
PEESCEE TR Al R B R R R
IR TR A R ERE R, LR,
JCHL 2R M AL R GROK MBI
MR BOR 107 AR RO A AR A
AR 2R SRR B AH EAR T, AN () 89 1 0
JK B SR LB B AR R AN [R] X R Lo
R OC ZR 0 1 255 4 JILOC BRI T B 2R
B IEK BT | LSS oK B R R
DA O AT R L AN SE B AR S R GE IR

ARG - LI -AERR G SRR A1 = 1,
RS AL B A7 R 2R 00 e 5 ) B, AR
TEAR =t KA E AR R, R AR RS R
SRR BT, R RAYRAOK > T3R5
M EEINREARE  FOEA A5 SR PR S B %
P RE ) DA 1 3 v AR UK 53 F 35 43 1 e 0 RS
R ZS BRI T 2R N R A
53 JRBEACE AR RAFE, A SIEY) 5 13RS
VERIHX L, o J2AB ) o 107 - S8 300 45 Wl 30 ) - Se e
e AR AT LSO - HEEE Y S G OK MR
TG AL Bt 2 R AT AR AR A LR
) BEAE 1 1o AR AR S5 A4 M D) RE K %o+ 1 4%
PERYAERL VR TR AE RFNAAE , X SEAH B AR ]2
ZHASHY AR FR X S KR AR B, R TR )
SRV BRI AR, T R IX SEAR B A AR T R]
FRE Al ARG 4 B 28 OCH %, R 7E UM o
AR 5T

LR b NERIA L 2545 K R A, 4l T =
YN DX ) AR 2R AR 2 55 R AR B, il 7 4 1B
AR ERBRA MY A FEALR , W A Ji& FU AR A A 55
DUt zs (a1 A Jay , ARAE HUE |t | 13648 1 AR A% 1
AL 7K SEFERIBOEIR B , & PRI A F A =)
AR DX, 4 g 3t R FTARR s s k- 1

ANA KGR NI ERSRAM R BT B AT
51 BERNRS 7 R A AL B A R BA,
RO Y T Hp 2k A AR s A 1 A S H
FIHEA PR B 3 30 il 5 8%, s Al 5 i
e SCAE SR B R K Fa AR I BE A
{ELBE , 3R MO B IMEL AN 235 8 i

4 ZEig

DL BETR) = A A gl Sy OB | 34T 3C
WRTTRRAL T, 23 BT A5 3 > T2 B SR A S At 1)
SR AL AANED R 2 KBS, AR 3 R
FE A Rl R AT 3 — 2P WA o B, AR DL
it

1) DL sl = < ol =« Ehimifh” Sy b
AT AT 73 AT, 456 AT AR SE A3 . T ]
AN AR P A R AR, 2 b DX IR
{6 H 25 ™ 5 H AWK, B AT AR 98 12
DX PRAG AL, X £6 el >R FH KR TR R Bk
R 2= B AR R A A T A R

2) B = AN ML AR R Sl G B
T AT I — 2 TR 3B, 45 G AT AIF 98 A B .
H T SRR PR 22 9 5 32z b DX AR A 0 1 I
AR AR AR = AR P EAS = S R, B
Xof 3k Sl B AT LA b 3 T AR B R R
RT3 0B R S it R i DR i
X ARAE YA IR]

3) “H =AY R KBTI Sk G R
AT R AT AL S BT S5 G T AR R B .
T HAR IR 5 SRR 45 24 PR A5 B0 = A
UM Hb DX K 9 Y e A Sy ™ RO AT DR i i
X FPAEZE R | T IEAE M) A IR B AR s R BGE Y
5 it >R 28 ik K R R e ) A

g5 b, BT = A U R TR M 1) PT HR B e e
S5 HOIT — AR N Bl DX 1SR SR 1 R 2 B R R
B, MK A= AEZRA IR A, e 4 A £
Al e Fre AR s ) 4 4 B U] — A U R R M B
S E k.

[1] LIYS,CHANG C Y,WANG Z R, et al.Upscaling re-
mote sensing inversion and dynamic monitoring of soil

salinization in the Yellow River Delta, China[ J].Eco-
logical Indicators,2023,148.110087.



298

BARRFAM (A RBERR)

540 45

[2]

L6]

[7]

(9]

[10]

[11]

[12]

[14]

[15]

[16]

YU J B,LI'Y Z,HAN G X, et al.The spatial distribution
characteristics of soil salinity in coastal zone of the
Yellow River Delta [ J ]. Environmental Earth Sciences,
2014,72.589-599.

e, F 42 TR, 45, T = A 1 Eh i b AR 1
IKAEH b B B HR [ )] B AR K24l ( AR
i) ,2023,39(2) :97-106.

VIR, A T ROR TR [ W R AR e o R
SEEAMMABAR S A )], 5 A4, 2024,
46(2) :1-13.

WRES, B0 R A, T30, 5. BT = A YN R B X B ot )
BRI RIS TP LB & g [ ] AR e
MR 22 4 (A SRR 22 ) |, 2020, 51 (6) : 1052
-1057.

Wi, JE A, AR, A5 T DL et 30 g RO ) 2
T = A YN e R s ) A I [ )]
2024,56(2) :406-414.

TRELAL, 5, VPHE, 45 B = A N Eh AL 1 ek
R AR AR [ )] 385 T/, 2023, 41
(2) :683-686.

SHI T G,QI S Z.Environmental hazards in the yellow
river delta, Shandong Province of China[ J|.Advanced
Materials Research,2012,518.4712-4715.

ZEHER LR, TR AR B AT = R U R AN [
SRR 27 R R AR LR L) ).t AR ARk B
2019,51(8) :34-37.

Mk, L 2R A8 AL AR 77 5 R 038 2 5 il [ 3R 5
[D].Z8% IR AR R, 2021,

SUN Y P,CHEN X B,SHAN ] J,et al.Nitrogen miti-
gates salt stress and promotes wheat growth in the
Yellow River Delta, China [ J ]. Water, 2022, 14
(23) .3819.

FIFoR, gk e, 52 B, A B0 = A UK B RUR
B 5 HE 7 A Ry ORI S R AT L) ] KR,
2022(16) ;10-13.

BO L J,LI Y,LUO J F,et al.Effects of fertilization on
yield and its components of several crops in saline soil
in Yellow River Delta[ J]. Acta Agriculturae Jiangxi,
2018(5) :44-48.

ZHU W,YANG J S,YAO R J, et al.Soil water-salt con-
trol and yield improvement under the effect of
compound control in saline soil of the Yellow River
Delta, China [ J ]. Agricultural Water Management,
2022,263.:107455.

QI J,SUN K X, PAN Y H, et al. Effect of ridging
shapes on the water-salt spatial distribution of coastal
saline soil[ J].Water,2023,15(16) :2999.

ZHANG H L,WANG F Q,ZHAO H,et al.Evolution of

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

habitat quality and analysis of influencing factors in the
Yellow River Delta wetland from 1986 to 2020 [ J].
Frontiers in Ecology and Evolution,2022,10.:1075914.
HH RSB, PR T 25 Bl BRI ok
ARO[ T] B EHOR 5 T/, 2023,23(25)
10688~-10700.

I 2%, 1976 41 L4 3k 3T e Vb Wit FR 5 47 o b

[J]. AN RBE,2020,42(9) :41-45.

XK, B2 B, ZE G, 45 1996—2020 4F 8 ] 1135
K V) U B Ve 2 ) A AR L 5 K v O R
FE[J] TR, 2022,41(4) :436-450.

ADEM G, METIN T, USTUN S, et al. The yield
responses to crop bioremediation practices on
haplustept and fluvaquent saline-sodic soils [ J ].Com-
munications in Soil Science and Plant Analysis, 2020,
51(21) :2639-2657.

LI SL,LI L X,WANG Z G,et al.Impacts of corn straw
compost on rice growth and soil microflora under
saline-alkali stress[ J].Agronomy,2023,13(6) ;1525.

WL RARAR, 205 A LR A SRt o A 2t

R FHBUIR 536 BRSSO 14307 [ 1]t A AR B
2#,2017,49(5) ;134-139.

HA A B RN, e, S5 B0 = A Y R R AR
WA A5 R A 7 SRS S EOR [T ] IR AR B2
2023,55(3) :38-41.

MAO W B,KANG S Z,WAN Y S, et al.Yellow River
sediment as a soil amendment for amelioration of saline
land in the Yellow River Delta[ J |.Land Degradation &
Development ,2016,27(6) :1595-1602.

ZHOU S,GAO Y,ZHANG ] P, et al.Impacts of saline
water irrigation on soil respiration from cotton fields in
the north China plain [ J]. Agronomy, 2023, 13

(5):1197.

AR B2 30, PR BL, A 5835 N b 327 A XA
AEFMW B 4 8 5 8 A AR Bl [T ]
T4k ,2017,44(8) .8-11.

TREDT B S0, PRI, A5 LD AR AR AL A 77 BUIR 2
e K SR IR AR R[] P AR A, 2022,49(8) 15
-8.

PR, B A S0, PhER B S I AR AR AE AR R
S PR 3BT B I J ] AR A2, 2018,40(3) 50
-52.

TR JFACE AR /N2 R0 )5 AR S ek 3
BRI D] 282 R4 L R 2023,

SO BT = Ff U R AL R A B & /N
AR FPTFEL D] ARG b B B (P
RIS AR £V RS RAE T 2018,

FERBIR T v b DX/ N A2 o i (8 B 45 4



55 4 4]

T2, 55 BT VOSviewer R HT A BT = 1 PN ERTRAO A S BR | Tr] sl 55 % S 72

299

[32]

[33]

[34]

[35]

[37]

[40]

[41]

[42]

[43]

[44]

[45]

AL A FHEEIR,2022(10) :203-204.

PHYU M H, WATANABE K,THAUNG M. Geostatistical
analysis of the rice insect pests and their natural enemy
species in an intensive rice-growing field in Nay Pyi
Taw, Myanmar [ J ]. Biocontrol Science and Technology,
2023,33(2) :133-154.

HUANG J, ZHOU L M, ZHANG F M, et al.
Precipitation concentration in Jiangsu province,
southeast China and its indicating function on the fluc-
tuation of rice yield[ J].Meteorology and Atmospheric
Physics,2019,131.1249-1258.

SUN Y P,CHEN X B,LUO Y M, et al.Agricultural wa-
ter quality assessment and application in the Yellow
River Deltal J].Agronomy,2023,13(6) ;1495

Zesi, SN, A1 HRE), A B = A PN T R B T
FREE M TR £ B IR 2 R 5 B i e B R [ ]
[ TRERL,2023,25(4) :169-179.

LI X Z,ZHOU X,LIU W G,et al.Oxygen isotopic com-
position of bulk carbonates in recent sediments from
Lake Kuhai ( NW China) and implications for hydro-
climatic changes in headwater areas of the Yellow
River on the northeastern Tibetan Plateau| J ].Journal
of Asian Earth Sciences,2017,134.150-159.
SRAEME B = P b X 50 4R IR AR K i 72
FHIER R/S 23 AT [ D]HH G - b ERL - Be M 6 T 5
TR, 2016.

W, R R BT = A YT T DX 1 36t T AR )
B R HFE A ()] R, 2011, 35
(7) :61-66.

PAN B,HAN M,LI'Y L,et al.An analysis on the trend
of sustainable utilization of water resources in Dongying
City, China[ J].Water Resources,2021,48:158-166.
SHI X Y, WANG H J, SONG J H, et al. Impact of
saline soil improvement measures on salt content in the
abandonment-reclamation process [ J ].Soil and Tillage
Research,2021,208 :104867.

FHA A, 2l 55 A [) o R4 e o v Vi o 3
R Y R RACR SeA [ 1] 7 R Al 241, 2018,
31(11) :2366-2372.

ARt B = AR R RCR PR [ D] %
2 IRAOE R, 2016.

FLAEAT. BT = A Y DR ER e /K s B ML B T
FEHEERBOARBITEL D] 282 AR AL K5, 2022.
RN, JE S ML, SRR 25 UK T R 0
T HOK LR BT R RFE AT [ T ] K B AR R
2023,37(2) :377-384.

FREE X, AN, A5 R Oh 25 B R FOR
WEFE[1] AR K S ,2022(22) :24-26.

[46] WANG P J, LIU Q, FAN S L, et al. Combined

[47]

[48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

[58]

[59]

application of desulfurization gypsum and biochar for
improving saline-alkali soils; a strategy to improve
newly reclaimed cropland in coastal mudflats [ J].
Land,2023,12(9) : 1717.

JEVEE S IBEAR A B X IR FT ER 0 BE AL 5 K K A
FERERIRENA [T ]. P A BEF, 2022, 50(3) £ 386
-390.

PERE, £, 20RO [ 3 ek R R % pede ik £k
it - 39 F A 1 5 R K R 7 e A 22 B A B R T
(1] E AR 441, 2023,25(6) : 174-180.
EGAMBERDIEVA D.Pseudomonas chlororaphis:a salt-
tolerant bacterial inoculant for plant growth stimulation
under saline soil conditions[ J].Acta Physiologiae Plan-
tarum,2012,34.751-756.

BB, AR, T IGEI 55 B — A Y R e 2
Y RECROIFE [ )] R A K I K HL 2014
(7):1-6.

i, T, EWelE, SF RS AEAR YN A%
S R P R AN 2T AL A R [ ]
32,2023(6) :92-96.

EVE T I ER I AR AL TS AT 3 5 B ) B
PHE BT RS S5 RSN [ D] 282 IR AR
b K2%,2021.

W B A AL X 2 4T 20 R 8 T Y ek R ORI 5T
[ DI JREE AL KA 2023,

ErA, BLLE, Y, AN i A R AR A
TR IR AT RIER BB i R RCR WP ST [ ] A 52l R
ReEpze e (ASARBEARR) ,2024,39(1) :44-48.

MRt FLIEME, A0, 55 7 SR SR B AR AR T2 2 1K
TR BRI K B R [T ] AR AE,
2023,50(2) :40-42.

DING Z L,KHEIR A M S,ALI O A M, et al.A vermi-
compost and deep tillage system to improve saline-
sodic soil quality and wheat productivity[ J ].Journal of
Environmental Management,2021,277.111388.
KALHORI N,NULIT R,GO R, et al.Selection, charac-
terizations and somatic embryogenesis of Malaysian
salt-tolerant rice ( Oryza sativa cv. MR219) through
callogenesis [ J ]. International Journal of Agriculture
and Biology,2016,19(1) :157-163.

AHMAR S,GILL R A,JUNG K H,et al.Conventional
and molecular techniques from simple breeding to
speed breeding in crop plants:recent advances and fu-
ture outlook[ J].International Journal of Molecular Sci-
ences,2020,21(7) :2590.

FATICA S. Taxation and the quality of institutions;
asymmetric effects on FDI[ J].Munich Personal RePEc



300 BARRFAM (A RBERR) 540

Archive,2010,24212. quality in a large water supply reservoir? [ J].Water

[60] MDODA L,OBI A,NCOYINI-MANCIYA Z ,et al.As- Research,2019,165:114984.
sessment of profit efficiency for spinach production [65] DOSSA K,YEHOUESSI L. W,LIKENG-LI-NGUE B C,
under small-scale irrigated agriculture in the Eastern et al.Comprehensive screening of some west and central
Cape Province, South Africa[ J].Sustainability, 2022, African sesame genotypes for drought resistance probing
14.2991. by agromorphological, physiological, biochemical and

[61] ZHH A5, 2B, 45 3L+ DEA-SBM #7114 % seed quality traits[ J].Agronomy,2017,7(4) ;83.

T =AM B AR S BORPEA [ 1] W AL A B [66] RAEF, HH. B = A P A K 58 U5 20R)
#,2018,57(13) :98-103. PAAE S T[] I AKA,2021(2) :4-6.

[62] DOU X S.A critical review of groundwater utilization [67] ZIETLOW K J, MICHALSCHECK M, WELTIN M.
and management in China’s inland water shortage areas Water conservation under scarcity conditions: testing
[J].Water Policy,2016,18(6) :1367-1383. the long-run effectiveness of a water conservation

[63] HAN J,WANG C Q,DENG S H, et al.China’ s sponge awareness campaign in Jordan[ J ] .International Journal
cities alleviate urban flooding and water shortage:a re- of Water Resources Development, 2016,32 (6) : 997
view[ J ]. Environmental Chemistry Letters, 2023, 21 -1009.

1297-1314. [68] XS, FME AT, 5%, 5. B0 UL B b /K B8 U 2k

[64] XU Z H,CAI X M, YIN X N, et al.Is water shortage FASAL B EDFFT[T]. b E TR, 2023, 25
risk decreased at the expense of deteriorating water (4).158-168.

The Current State ,Challenges,and Strategies of Salt-Alkali Agriculture
in the Yellow River Delta Using VOSviewer for Visualization Analysis

YU Jinyi', WANG Haixia', ZHAO Jiaxin®, ZHAO Ying'

(1.School of Resources and Environmental Engineering, Ludong University, Yantai 264039, China;

2.College of Environmental and Municipal Engineering, Lanzhou Jiaotong University , Lanzhou 730070, China)

Abstract ; The Yellow River Delta boasts superior geographical location and abundant agricultural resources , of-
fering unparalleled conditions for agricultural development.Utilizing the CNKI Core Collection Database ,an ad-
vanced search was conducted using the keywords “the Yellow River Delta” and “agriculture” ,selecting 1333
publications from between 1987 and 2022.The three clusters of keywords “saline-alkali land” , “crops” , and
“water resources” were revealed by using VOSviewer visualization software. Further visualization analysis of
these three clusters was performed.The analysis of annual publication volumes and research hotspot maps sum-
marized the current state and key directions of research on saline agriculture in the Yellow River Delta in re-
cent years.Additionally, in response to the challenges of high difficulty in utilizing saline-alkali land ,a monot-
onous crop planting structure ,and prominent water resource conflicts facing the development of saline agricul-
ture in the Yellow River Delta,specific countermeasures were proposed from the perspectives of soil improve-
ment , optimization of planting structure , water resource adaptation and water-saving technologies , and ecological
synergy enhancement.This study provides reference for issues related to the development of saline agriculture in
the Yellow River Delta region.

Keywords : saltine-alkali agriculture ;saline land improvement ; VOSviewer ;water resources ;the Yellow River Delta
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