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Comprehensive Fertility Characteristics and Influencing Factors of Saline-alkali Cultivated

Land in Dongtai, Jiangsu Province

WANG Zhiwang'?, WANG Shihang®, XU Lingying®*, CHEN YugiZ, XU Menggian®3, 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, Anging 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 IFI. 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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Fig.1 Study area and soil sampling sites

18 L5 A AR AR P L A AR TR AR -
R i 5 24T Mantel #:5:. ZcllH2 7, BB
TIRERG LT R SRR A P K

IPRE T R B R R AT

X X <X,
Xa
X =X

1+ X, <X <X,

IFI, = Xe=Xa (1)

X =X

2+ S X <X =X,
X, =X,
3 X > X,

HAp AR X R, pH. TS 5L T)
RO, FrPITHRARIT
X

761 X>Xa
X, - X

1+—2 X <X <X,

IFl, =1 Xa—X¢ )

X=X

242 X, <X <X,
Xe =X,
3 X <X,

A IR 2P AR R A XOWIEE ;s Xa.
X Xp (SR 1,

F1 TEESEABEOF)IFNEFHLRERE
Table 1 Classification standards of soil indicators for soil integrated
fertility index (IFI)

W T Xp Xe Xa
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

K WU N M 25 A fe R R IR A
AR R E
2 2
IEl = IFIimin + IFIimean x n-1 (3)
2 n
K IR D LR GAE 485, IFLEAT 0 ~ 3,
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Table 2 Grading criteria for soil IFI
1% IES JIEZS V4% Vi
iy 154 h 2 e 2
=25 25~20 20~15 15~10 <1.0

2 HERE4SWHw

2.1 i pH. BESMFSRHR S ITHFIE
I3 3 ] A0 B iE DR S BB - SRS PR A A2

ZEh TS>AK > AP >SOM >TN > TP > TK > AN >
pH.Hrr, AN I pH Sk 5545 5 (8 5 R BUN T 10%)°1,
HAEWE THEER ., KR —FAR K-S FikK
5, T TP, TK. AP, pH fF&IERS M, TN, AP
BT RASEUELS G, AN, AK, TS FH4 W BIER
I3 o HHE pH (K 8.4, TS SHt(E K 1.82 g/kg,
VLR S IR 2w TR Brhml - 498, i (2 H
S5 R A IRy Gk o ) P, SRR AN 0
SOM, TN E¥H&EEAFTV . VIZ, ETFE. BEK
5 AN P EEANT VYL, J& Tl EKE; TP TK,
AP AK 4 F 11 . %%, J& FEGE B 5 LK
FWVT IR TR T SOM Al TN & 5Bk = |

* 3 EEEHH T IRERER TR

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

Eistan /M IEPNE M bR 2% 5 5 R EU(%) i B E35°

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 61.82 171 3.68
TN (g/kg) 0.03 1.44 0.47 0.25 53.19 1.04 173
TP (g/kg) 0.37 1.13 0.67 0.12 17.91 0.59 151
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 06 -0.03
AK (mg/kg) 35.05 576.21 174.08 129.77 74.55 1.45 1.32

22 TEpH. BEHMEIWFEFERBERE

XF 4 FIERE PR AT O E ARG BPE R
B (RHFFE 22°F J MI(RSS)T 75, 9 i+ 148 hrayF
5 2% MRECIL A 4, I 9 TR bR 48 HAG I i s
[ S5 A RRAIE (R 4) o v, 438 pH SR T3k i A% 2 3
A, HHE TN, TP, AP, AK RHIHEHUE A,
+3E TS, SOM., TK., AN % FH i s i ik 474045 o
g EFRR LA R R ES; REHEFRR
G A S BAL AR s AR SRR, KRt Bl
HLIA 2 51 A 23 6] 28 5 2R 45 728 S Y E ) 28270
M I <25%, FH R G EA AN A H] [ A

P HILEE 25% ~ 75% HF, kAR as A A e
ML >T5% B, A5G A EAHSCHE . R4 pH.
TP, TS. B3ttt ly 25.00% . 25.00%. 48.70%, i
W1 BT BA i &8 0 28 A DG ME | His (8] 48 5 A2 45
Fa 1k DR 28 RN B AL R 25 A JE RS2 . SOM, TN,
TK. AN, AP, AK L TE 6.67% ~17.43%,
B A5 2 (8] AR OCHE , UhW LR de br 32 252 G5 b Pk
PR AP AR g AR, SOM & & iy A8 7
33862 m, ZS[A] H A G 5 fe kK 13 TN, TK,
AP BYZASRR/N, A5 AR OCHE B4/, 5 HmZS [/ H
IS5 18 —30 .

x4 BEHHTIBIBREAESN

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

E{=ga TR Pl HAHE HeI L (%) A5 FiE (m)
pH TR T AR A 0.026 0.104 25.00 4170
TS [E 0.504 1.035 48.70 15 606

SOM T T A 0.172 0.987 17.43 33862
TN i i 0.005 0.035 14.29 2100
TP EirE 0.010 0.040 25.00 13 230
TK o AR A 0.001 0.015 6.67 3170
AN Fe T TR 0.190 1.557 12.20 24283
AP He B A 0.620 4.090 15.16 2820
AK ERACT R 0.103 0.745 13.83 26 880

http://soils.issas.ac.cn



5234 FAEESE: VLI G St 25 G N T R AE S H 2w 5 2R 269

23 *iEpH. ESMFIHZESH

EREI AL, AP R AR BTN 5 R TR AR
A i) PR HE AR A 7 THUFE RS - J 35 A 4 52 ) 128 i
5.

(&) B)

(&)

o [ %71

WP, +5E SOM Fil TN & KR ZME T 10 g/kg
103 gkyg, AV, VI, J&TEZEKFE; 15 AN
KL N 60~120 mg/kg, JE T, V%%, 4bTi&
L BE R, 13 TP, AP &K B
PP ] D s G e, Hoh TP ORZOBIL. IV

© )\i

w2 s, EEERER SRR 44 pH A1 TS

+4% SOM. TN. AN 5125 30 G ) 4232 1t

TS (g/kg) SOM (g/kg)
1032~0.57 [15.06~8.04
10.57~093 [18.04~10.80
B 093~ 143 B 10.80 ~ 14.17
B 143~245 B 14.17~18.15
B 245~ 4.08 B 18.15~24.59

(D) (E) (F)

TN (g/kg)

TP (g/kg)

[10.09~0.30 [1045~0.57
[1030~0.41 [1057~0.64
[ 0.41 ~0.54 [ 0.64~0.72
N 0.54 ~0.69 N 0.72~0.83
N 0.69~1.14 N 0.83 ~0.99

AN (mg/kg)
[]21.50~51.62
[151.62~80.47
[ 80.47 ~ 109.33
I 109.33 ~ 134.43
B 13443 ~ 18148

AP (mg/kg)
[1228~5.00
[15.00 ~ 10.00
[ 10.00 ~ 20.00
I 20.00 ~ 40.00
I 40.00 ~ 89.43

it L IRER =R 2 HE

TK (g/kg)

[ 115.04~16.96
[116.96 ~ 18.55
B 18.55~20.97
I 20.97 ~ 23.93
I 23.93 ~ 29.03

M

AK (mg/kg)

[ 141.14 ~ 50.00
1 50.00 ~ 100.00
[ 100.00 ~ 150.00
I 150.00 ~ 200.00
I 200.00 ~ 666.63
0 5 10

[ —

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*, CI") and soil IFI of saline-alkali cultivated land
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