+ 1% (Soils), 2025, 57(2): 265-274

DOI: 10.13758/j.cnki.tr.2025.02.003 CSTR: 32214.14.tr202411270476
T, FHL, HRM, . VLRGSR LS N0 SRR E g i R 2. 13, 2025, 57(2): 265-274.

IAFREREHNEERAGERESMER"

ITEEY, T, hRHRT, BEg? Y MEEY F oMY R’

(1 ZRPLT RS A5 B I TRE AR, 280l 2320015 2 YEIRH SR H AL 25 R 0 [ SR BT AR UL INAIF 555 3 ([l b g e e ST
FERT), MAL 2111355 3 LRIVERZEF AT 2EBE, TRIEK  246133)

O OE: AIREENEAE A IR TR, 456 B R AERRCRAEVLIR I 108 ARERL, SRS 0550 13 pH . &8k
T (TS)FIFESIHRARN 28 R A3 RAE , SR FHBGH IS 19 A R B0 3R G0 Ty, BT HOGHE I P 2R | 25 R0 . OBk 13 pH .,
TS, AB(TP)RE RS MAMISCHESL , Hofth +IRFR A FRAR I REIAY 25 7 AR OCHE , BEA H3E3 0032 A RS B3 @+
HEAHUR(SOM) . 2Z(TN)., Bl E(AN) S AP AIEHIRD, 1M 135 pH. TS, 2H0(TK). M AK)I L, @i
WERER D IR A IE s, JFRAEMR . SRR SR o BRI MR T 93% Y425, Hrb SOM Xt H3ELiA I 1365 (IFD)
FIREm e R B3 . ToSRE . i, R KMIFE, SOM 5 IFI 2 RFIEMHSE, 3 SOM JEEFMEiREh i+ 3825 500 )
B, R, SRR R R ML, R DA DU S R, B LR A

KR PR ST WIBPLEAHREG ISR TN

RESES: S158.2 XHERARERD: A

Comprehensive Fertility Characteristics and Influencing Factors of Saline-alkali Cultivated

Land in Dongtai, Jiangsu Province

WANG Zhiwang'?, WANG Shihang', XU Lingying®*, CHEN Yugi’, XU Mengqian**, SUN Jiabei'?, LUO Yue?, ZHAO Xu?

(1 School of Spatial Information and Geomatics Engineering, Anhui University of Science and Technology, Huainan, Anhui 232001,
China; 2 Changshu National Agro-Ecosystem Observation and Research Station, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 211135, China; 3 School of Resources and Environment, Anqing Normal University, Anging, Anhui 246133, China)

Abstract: To investigate soil fertility status of coastal tidal flat saline-alkali farmlands in Yancheng City, Jiangsu Province, a
total of 108 (0—20 cm) soil samples were collected based on the duration of reclamation, soil pH, total salinity (TS) and
nutrients were measured, their spatial distribution characteristics were analyzed using geostatistical methods, soil integrated
fertility indexes (IFI) were calculated with the modified Nemerow index method, and the primary factors influencing IFI were
elucidated. The results showed that: 1) The spatial correlations of soil pH, TS and total phosphorus (TP) were moderate, while
the block-base ratio of soil nutrients exhibited strong spatial autocorrelation, which suggested that soil nutrients were more
significantly constrained by natural conditions. 2) The contents of soil organic matter (SOM), total nitrogen (TN) and
alkaline-hydrolyzable nitrogen (AN) gradually decreased from west to east, which were contrary to that of soil pH, TS, total
potassium (TK) and available potassium (AK). 3) Soil IFI was lower, with reclamation duration, salinity-alkalinity barriers,
and nutrient factors accounting for 93% of IFI variation. SOM had the most significant impact on soil IFI. SOM was
significantly positively correlated with soil IFI in all short, medium and long-term reclamation years, indicating that SOM
acted as the fundamental factor for soil IF1. Hence, the enhancement of coastal saline-alkali farmland should be focused on the
organic regulation in order to elevate the content of soil organic matter, and ultimately promote the capacity of soil nutrient
reservoir.

Key words: Coastal saline-alkali lands; Geostatistics; Nemerow composite index; Soil comprehensive fertility evaluation
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1.1 HARXER
5T XA F VLR A R AR 65 11 (32°34'32"N ~
33°01'17"N. 120°06'12"E ~ 120°58'03"E), IIfiift #

(K 1A, 1B), PR ZL R 3 ~5m, HHFEFH, K
Z R VIR o BT AL SR RS, Y2
SRR, IRBENRE, AERRIRL 15 °C, A H Y
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Fig.1 Study area and soil sampling sites
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X X <x,
Xa
X-X

1+ L X, <X< X,

IFT, = X, -X, (1)

X-X

24— X <X <X,
X, - X,
3 X>Xp

H ARG X R, pH. TS 58T
B, A ARI T .

X
ya X>Xa
X,-X

1+ X <X=<X,

IFI, = Xa—Xc ()

X, -X

24— X, <X <X,
X.-X,
3 XSXp

A TFL 2T ARl R 8G X BIE s X,
XM X ESE 1,

Fz1 TEESEAHIEHAFDITMN B FR S RinE

Table 1 Classification standards of soil indicators for soil integrated

fertility index (IFI)

PN T X, Xe X,
pH 7.5 8.0 8.5

TS (g/kg) 1 2 4
SOM (g/kg) 20 10 6
TN (g/kg) 1 0.75 0.5
TP (g/kg) 0.6 0.4 0.2

TK (g/kg) 15 10 5
AN (mg/kg) 90 60 30

AP (mg/kg) 10 5 3
AK (mg/kg) 100 50 30

RSO A M 25 5 8 BOA T IR ER B IE
TIHEH:

2 2
IFI = IFIimin ';IFIimean x n-1 (3)
n

AP IR BZR S AL 48 %L, IFHEA T 0 ~ 3,
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(EBOR RS IREE A AL B 5 TF i H 2% 70 R 5
IMEL, TFimean 955 FRECFIIE; 0 PO T A9 KE
Wt 2 % LIELE G ML T SFRAEAT R I3 o
x2 ITRESEHBRBAFD S RIRE
Table 2 Grading criteria for soil IFI
1% IES JIEZS V4% Vi
1 53 h 2 e
=2.5 25~2.0 20~1.5 1.5~1.0 <1.0

2 HEREHSWHw

2.1 11 pH., HoMFESHIRESITHFE
% 3 AT« TSV I S B 1 1 R AR Y AR S

Z%0Uh TS > AK > AP > SOM > TN > TP > TK > AN >
pH LA, AN I pH S 5578 5 (25 53 REUN T 10%),
HAEE THEAER ., KR —FAR K-S FIkK
%, HHETP. TK. AP. pH fF&1ESSM 1, TN, AP
B TRASEUELSI i, AN, AK. TS £H4 W BIER
A3A . 143 pH Y91 K 8.4, TS FrE Ml 1.82 g/kg,
VEULERAE S IR 2w TR B hml - 498, i (2 H
S TR A IR bR ) B, ORABR AT L
SOM, TN V&R T V| VIZk, BT, 8EK
s AN E ATV, J& T8 HAKF; TP, TK.
AP AK AT T MK, J& TRGE F R F & LK.
FVT IR TR T SOM I TN & 5 5= |

® 3 EREHHDIRERER TSR

Table 3 Descriptive statistics of soil indicators of saline-alkali cultivated land

Ei Ly f/ME IEPNE I bk 2: 5 5 R E(%) i B2 le35°
pH 7.54 9.07 8.40 0.31 3.69 -0.65 0.08

TS (g/kg) 0.30 13.45 1.82 2.16 118.68 3.11 11.48
SOM (g/kg) 1.55 36.89 9.56 5.91 61.82 1.71 3.68
TN (g/kg) 0.03 1.44 0.47 0.25 53.19 1.04 1.73
TP (g/kg) 0.37 1.13 0.67 0.12 17.91 0.59 1.51
TK (g/kg) 15.52 25.05 18.74 2.38 12.70 0.62 -0.53
AN (mg/kg) 15.65 245.43 71.88 5.67 7.89 1.01 0.18
AP (mg/kg) 1.65 81.65 26.29 18.59 70.71 0.6 -0.03
AK (mg/kg) 35.05 576.21 174.08 129.77 74.55 1.45 1.32

22 T pH. HEHMEIWFEFERBERE

XF 4 T IERE PR AT O 2 ERLE BPE R
B (RHFNFE 22F T MI(RSS) 75, 9 Wi+ 48 brnyF
D5 25 REILA B0, B 9 TS AR HLA B Y s
] S5 R R AE (6 4) o i, 4358 pH SR Bk A5 760
A, HHE TN, TP, AP, AK RHIHEHUE A,
+3E TS, SOM., TK. AN K H = s i k1404
g EFRRMILE R R ES; RGEFRR
GLN RS S BRI AR S AR R, Fon Bl
BLA R 51 28 1) A8 5 7 22 G0 B A8 S 1 B 3] 2027,
M I <25%, R RGEEAMEIA A H [ A

P HILEE 25% ~ 75% BF, AR as A A e
MPFEL>T5% B, A5G ASEAHSCHE . T4 pH.
TP, TS. HFEH N 25.00%. 25.00%. 48.70%, i
B E 13 B S5 28 R A DG M, s (B) 48 S 2z 24
Fa 1k DR 28 R B AL R 2 A SE RS2 . SOML, TN,
TK. AN. AP, AK WYHRIEEILTE 6.67% ~17.43%,
B ATsR S (8] [{ AR OCHE: , Uil 1R FE bR 32 232 45 7k
R MRS AR R, SOM & & iy 7E
33862 m, ZS[A] F A G B e K 3 TN, TK.
AP BYAERR/N, A5 AHOCHE B/, 5 HEZS /] [
FHEMER 4518 —3 .

x4 BEHHTIBIBRFEAESN

Table 4 Analysis of semi-variance of soil indicators of saline-alkali cultivated land

iz Fi sl HEHE Hedt (%) A5 (m)
pH BRI 7 0.026 0.104 25.00 4170
TS 1 AR 0.504 1.035 48.70 15 606

SOM TR T T 0.172 0.987 17.43 33 862
N Fe B A 0.005 0.035 14.29 2100
TP Fe B A 0.010 0.040 25.00 13 230
TK [=E 0.001 0.015 6.67 3170
AN TR T T 0.190 1.557 12.20 24283
AP Fe B A 0.620 4.090 15.16 2 820
AK TR B A 0.103 0.745 13.83 26 880
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Fig.2 Spatial distribution maps of soil indicators of saline-alkali cultivated land
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Fig. 3 Distribution characteristic of soil IFI of saline-alkali cultivated land
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Fig.4 Mantel test of correlation between soil environmental factors and IFI of saline-alkali cultivated land
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Fig. 5 Effects of cultivation year, salinity-alkali barrier and soil nutrients on soil IFI
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Fig. 6 Correlation between SOM and soil IFI of saline-alkali cultivated lands with different reclamation durations
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Fig.7 Correlation between soil salinity (TS, Na*, Cl") and soil IFI of saline-alkali cultivated land
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