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Effects of long-time cultivation on physicochemical properties of coastal saline soil

and wheat production at reclamation areas of Jiangsu Province
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Abstract: The coastal regions of the Jiangsu Province have abundant tidal flat resources. Tidal flat reclamation has
supported vast land backup resources and provided land primarily for farming. Soil analyses were carried out to investigate
physicochemical properties of the farmland soil and changes in wheat productions at reclaimed areas in Dongtai County over
the 60-year period. The results demonstrated the following: (1) In general, during 58 years of cultivation, soil underwent
desalination, dealkalization, and nutrients accumulation, soil electronic conductivity (EC, ;) and pH, , decreased from 5.
29 dS/m and 8.76 before cultivation to 0.11 dS/m and 7.93 after that, respectively, and soil organic matter and total
nitrogen increased from 2.64 g/kg and 0.15 g/kg to 13.72 g/kg and 1.12 g/kg, respectively; (2) Alkali-hydrolysable
nitrogen ( AH-N) , available phosphorus (AP), and available potassium ( AK) were strongly affected by fertilization and
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crop growth; AH-N and AP dropped after initial increase, whereas AK levels continuously decreased; (3) Soil carbon/
nitrogen ratio and cation exchange capacity fluctuated sharply between 15 and 53 years of cultivation, reflecting the
vulnerability of soil at this region. Studied physicochemical properties revealed that the soil at a depth of more than 20 cm
was affected after 53 years of cultivation with the exception of AK; (4) With the improvement of soil environment, there
were three stages in wheat production increase; high-speed increase (0—15 years) , fluctuation in the production (15—53
years) , and stable high production (over 53 years) ; wheat can reach stable production of this cultivar ( Yangmai-16) after
53 years. Although heightened agricultural development greatly enhanced soil quality and wheat production, it also caused
dramatic changes and fluctuations in soil environment triggering ecosystem problems; hence, the correlation between

chemical fertilization and wheat production should be carefully assessed.

Key Words: tidal flat reclamation; farmland; soil physicochemical properties; wheat production; coastal region of

Jiangsu Province
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Table 1 Information of sampling fields

R A LA AR PR ARIAPIANAE R AR

Name of reclamation zones Reclaimed year Cultivated year Crop rotation sequence

5 FUR—] Tiaozini 1st 2013 — —

= Sancang 1996 1998 IKFG-/IN2 Rice/ Wheat
2006 IKAE-/NZZ Rice/ Wheat

7 =1 Xinsanjiao 1982 1983 T K-/ Corn/Wheat
1990 FK-/NFE Corn/Wheat

£ =4fi Changsanjiao 1972 1973 F K-/ Corn/Wheat
1978 T K-/ Corn/Wheat

#f Huanghai 1954 1955 FK-/NFE Corn/Wheat
1960 T K-/NFE Corn/Wheat

1.5 Bt

FIH SPSS18.0 Gt -k (A%t 25 AT B PR 28 07 22 43 BT (one—way ANOVA ) 3k HL BB/ 4F B X 25 - 534k
JE ML B /INAZ P 2, A Duncan ARG IOAS [R] B FR AR FIR 1] 22 55 1) 8 & 4 | [RIES DA Pearson A 2¢ R 20T
WAIF) - g AL & PE e s 5 /N P i A GG R

K FH #3280 ( Surface Accumulation Index , SAT) 7/ Sl 4% + 3 BHAL J& 35 W A 1048 1k, AR .

SAL=P,/Y P, (i=2,3,4-)
2

Hor SAI MERBRE P Y § JZRBLRTEFS bR, SAI<0.25 FR A& BAE;0.25<SA1<0.375 KR
#::0.375<SAI<0.5 TR P AERAE  SAT>0.5 FoRom B4,
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Fig.2 Relationships between cultivated year and surface soil chemical—physical states
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A 3 AT 0L, 5 3 S i 2l A S B i L BBV FR A 3 22 R < B R - A - LR Y
s BB R TR EHFNS 23a, 1K 48.39mg/ ke, AHESFHEFIET (15.91mg/kg) $ETF 204.15% , 1711 35a J5 3T R
% 24.65mg/ kg, A HABFFIRT 54.9% . 58a BB e 2 ] (0 2 & i B 48.96mg/ kg, 3 KB & B AE
HHE 7a A1 B 6.38mg/kg HH | F+ 2 45.36mg/ kg, M5 WAL THEEE T RS 78 55a JE AN 4.03mg/ kg,
AR HEWIAE 15a N 342.45mg/ kg 1R {E T B 24U 66.62me/ kg, AR RIS 5.37% , I )5 WA E
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Fig.3 Relationships between cultivated year and surface soil available nutrients
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Fig.4 Relationships between cultivated year and surface soil environment properties
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Fig.5 Soil properties of 0—100 cm soil in different cultivated years
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JE IR BNEAE ($232 1.0) , B JE YR 2 0.6 247, 452 C/N B shiZl, Z507E 8.0—12.0 Z 8], fE#HFh 7a LI,
40—100cm [T 2 C/N H KRR Hmnlik 15.2,

%2 HHE AH-N AP 7ERHERT7E 25 2 10 19 2 2 bz, AR TARME ., AH-N ZE ST Bk E R 23a
TEF TR 2 RS S48 R [, ZEHHE 40a 225, AH-N A4 K 3238 K A 75 2 135 T 40—58a [8], U IF
TRIIRZE R, I FE 60—80em B AL M AR B2, BREZHM, AP 764 LR AR 2 T Rt sy, 5 5
40—60a A Frlal T+ ZEBFN 7a J5 , BIER)Z AP 5 it ik 8 5 s (85 KRR B, 78 40—58a 0] 3L HHHF 1R R
2 AK 1E4 TR EESER RS 5 TR RTE 23a JE R h 2 A2 Ah B 58a PIHBICA FH L I i
PR RENS . CEC KPR ThE a3 3 & 4 7E 0—20em 3R )2 T3 7EHRD 350 LIS TR IR 2 mh T 2
+ 3, ZHFR 58a J5 452 CEC 3135 6.71cmol/ kg,

R2 TRMFAERTLERMERRERH(SAI)

Table 2 Surface accumulation index ( SAI) of soil properties in different cultivated years

BRI AR/ a
Cultivated year 0 7 23 35 40 38
H1, 5% Electronic conductivity 0.35 0.38 0.23 0.21 0.25 0.20
pH 0.25 0.23 0.25 0.24 0.24 0.24
HHLE Soil organic matter 0.26 0.65 0.65 0.73 0.44 0.99
4% Total nitrogen 0.23 0.70 0.89 0.94 0.62 0.56
ek it 2 Alkali-hydrolysable nitrogen 0.31 0.61 1.03 0.59 0.69 0.30
H 38 Available phosphorus 0.17 1.58 0.69 0.95 0.46 0.97
B Available potassium 0.29 0.26 0.43 0.14 0.19 0.25
2.3 A RARE 12000 [
NI 6 FER AN P A B RBEBR AR ORI = oo | . )
. 7—15a PR RN B, th 1314kg/h’ 5 | o,
AT 6638kg/hm’ 43 K 5 T ik 50.6%. Bl 15— 3 2 b
- - N N S 6000
40a ], NP R AR AR TY P AT B K ] B3
N . s 8. 4000
i, HFAE 35—40a A /NE R, P71 6792ke/ 3
<
hm?, BFF 53a 5, = AT TF & 8674kg/hm®, 8 15— = 0 [ g
o I H. N =} S N4 0 . . L . . d
fﬁiﬁéﬁ R HEFMAERR Cultivated year/a

2.4 NEFEES A SEEEE PR AR GO R B6 HRERS NSRS DHER
FERFFE I  EC 55 pH . s Z 1A 2B H 2 25 1Y Fig.6 Relationship between cultivated year and wheat production

IEMZE(r=0.59"" ,n=45) 15 SOM . TN ,AH-N #l CEC

Z A R 2 A OCOC R (£ 3) . SHE T ERAH , AK 5 EC . Fl pH ., 3 2 B0 3 EAH DG,
HP 5 EC, A R B A 0.94, LA ZH X Y AK 2R LKk K B, /N 5058 IX 11
ER I3 Fr i R K OT- 2 I L R A 2 TR DG R R R R e ) - SRR AR R BR ] T g AL HOR A T
AP BT 5 C/N EH A B2 A SEAN, A0S AH-N KB & /KF IE A6 15 Hoe 3 @ PR A 8] 9 1%
A 5 EEAHOCOCR U WD ] B DX A A R ARMA AR, 32 NSRRI T A AR K, BARMES & 5%
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Table 3 Correlations between physical-chemical property indexes and wheat production at tidal flat reclamation areas

fit A . . .

) wE AR AR O e waw AP, KT

febr . . . Alkali- . . : AL
pH Electronic Soil organic Total Available Available Wheat ) . A

Index . . hydrolysable . . C/N ratio

conductivity matter nitrogen . phosphorus ~ potassium production CEC
nitrogen

pH 1

B . .. 0.59 " 1

Electronic conductivity

ﬁmﬁ . -0.60"" -0.68 ** 1

Soil organic matter

Al

A -0787°  -079"" 080" 1

Total nitrogen
B o B . . o 1

Alkali-hydrolysable nitrogen 068 0-59 062 076

e
-0.01 -0.20 0.05 0.28 347 1

Available phosphorus 0.34

A . . .

l—ﬁ.z%q] . 0.57** 0.94 " -0.50 ** -0.71*" -0.47%" -0.02 1

Available potassium

INEE TR

S ~0.80*F  -070%° 0717 074 0577 -0 031

Wheat production

AL C/N ratio 0.44** 0.50* 0.00 -0.57*  -044%F  -0.44%" 051" =027 1

H s T ac it . . . .

R R E -0.59 " -0.50 ** 0.75** 0.72** 0.70 ** 0.10 -0.42"" 0.57 " -0.13 1

Cation exchange capacity

w3k FR P<0.01 K BEMHR; « FR P<0.05 KFERBEMAE, n=45

3 e

F T B B R IR T AR AR | ISR /K 105 (0 oy S8 5 e 00 g 5 B A R A 9 3 X - S B
e T 2 A AR P PR 2220 A e ] P R A DX % - S R e B 77 VL I M U4 R B X AL
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P, IR AE AR S 2 P Na-Cl ) Ca-HCO, BUFEAE"T 20 X b SR A 11 1 PR A7 7E S [m] DL fi =) | -3
JE AR R A TR AN B (EAXS pH 2R/ AR M IR Z COT-HCO; -Ca™ P R
2 =3 DA T B e 2 X - 3 R R P AR 22 S, R T T e K WAL A S KR, B TR
S BRI 3 Ak 5 B ) - S B AR P R
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