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Table 1 General information of the sample plots different in cultivation history
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Table 2 Basic physical and chemical propertiesof the soil in sample plot relative to cultivation history ( 0~Im )

RAHARER A E Arih AR AL
Cultivationhistory Bulk density pH Total salt AvailablePhosphorus AvailablePotassium
(a) (gem™) (gkg™) (mgkg™") (mgkg™")
KB
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20~25 1.46 £ 0.06 8.02 £0.26 3.60+1.57 16.25+2.12 96.64 £27.15
30~35 1.48 £0.09 8.44£0.10 1.27 £0.63 14.29+1.20 83.95+53.94
50~60 1.53£0.04 8.36+0.15 1.95+0.68 16.31 £2.90 75.59 £42.99
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Fig. 2 Contents of soil organic carbon, inorganic carbon and total carbonin sample plot, relative to cultivation history

http: //pedologica. issas. ac. cn



1022 + e

CIE 55 &

2.2 BREFREHEETIERNZN

N JR) B AT BR 4 R AR L BRI 7E0.17 ~ 1.27 g kg
2, SEHE 051 g kg (K3A) o i@id*1 m
TRARE T 250, MO BEE, SRS
FEREIN, LB B AE AR R A S R, HLAR R B
Jg, BH§20~25. 30~35. 50~ 60 alp FHiT<5,
10~15 a,

I AT A TR AR, S5 AR,

Wi 2RI, AN [R) B 50 A7 PR A B 4 R I
MRS KRR H0~10 cm @ B E & T
10~100 em+)2 (p<0.05) . F£)Z (0~40 cm ) +IE
AR BRI AR LY R, MG R
AERR YGRS . (FR20~252a) , 4
AAERR (20~25a) A ST HIE)Z (40~100 cm )
FMMS ., B30 af5K)Z (0~40 cm ) 2AH & T
EZETIEZE (40~100cm ) .

LA o 30— 10 gon B30 10— 200 ¢ B0 20— 00 o W 30— 400 oy O
- oo GO~ B oo A II‘."I“.‘-.'m. e . H
—~ 1.2 =i
- . . . .
5 E N
® Lof g la Y g™ . i fic
E ] e E 1 B
B if [ = 5l H] ';
E 0% ] - = ' h i
- i f £ ol B3
= ™ 5
E DA | i b i
g g z 30 Cb (e g g |
#oon4 d o] i
H 20| el il
aH &
E k2 = 0 I I
- L
(1] L 25 8 H 0 1 | 1 | | |
n <5 =15 B-IZ5 3035 S0l i <5 W18 M35 W18 Siv-ni

B E Callication history (&)

BT R Cultication hislon (&)

K3 A [A] B AR BRAN ] 422 R (A) . i A((B) &

Fig. 3 Contents of total nitrogen (A) and alkaline nitrogen (B)in sample plot relative to cultivation history

f EI3B AT L, AN [A] B B AR R 4 12 el ff 2071
H°430.75 mg kg'c RAAWI, - En i A IR Y
o, BEE BRI, B R R RS B
RS 2 Z AR, X mt 4
WA R 2253 W 0, A [) B 4 R Ak 38 - S5 i
AT BERS T ARMBMEIH (p<0.05) , H&
TN WA BAAERR ARSI m A 4 R A
TR RE IS RAFERS50~60 afy MLk
SR EE T30~35a, 30~35 alil 1 T10~25 a,
10~15 alh & <5 a. R RULI, hmfih B
B G 2 g AN m A R A R

ANF BRFEAEFRAL TR T, 1 m K S 6l S
B A AR IE R By, BE A A 2 TR 0 1 0 4
fiff R T B R A S A s B AT R i Y
M EEAEHTERZ (0~30cm) , Fi#i0~10 cm
T A% R BB T10 ~ 100 cm; 5 B 58 4F R 1Y 1
i, ERFEH10 a2 )50 ~ 30 cm IR A B FH ST
30 ~ 100 cm (p<0.05) . JEJZ (30~100 cm) +
e A o e B B — e R s, B

RFEM A, BIWIS ~25 aléfin, 30 ~60 al5 b
fift B AEFFTERR E Ko
2.3 BEHBEHTIEFRIMEXE

W X0 ~ 40 em 2 AWK . EF AL LSBT
(E4A) , KIpEE RFAFBRGIE M, LA
. A ELYZHMGES (BR20~25a) , W
Z AR A B — 8, AP AL, HIERE E
B0 ~ 40 cm HIEA MK . 2 HE.

HIE4BA LLFE H, AW RHFERS )= 5
AL S 2R R P ERN (n=126, p<0.01) 4tk
MR, HMXRBE S, ZHZEW L —
JCEPET R (3=0.1109x-0.012 8 ) HFAT#IlG . X%
B A Ml SRt 2/, HIES R A
WA IR, M IR SR, T
GO DS
2.4 BEFRME‘BHTIEHRELE (C/N) BN

AT L EEC/N A LA B TR OA B i L
A LB AR R R A R R 4 4 R AR R
SR, AN ) B A B R Bk b 4 38 i R B Ry

http: //pedologica. issas. ac. cn



4 1

EWELLAE: BRGNS BT = A U ER5E LB 03 A AR AR A SR

1023

6.56~16.87, RIAGIRA L TFIME (9.35) AR
B e ML (10.89) A FrFEA%; X1 mBRC/NTF
ZHr, BT RS, HHEC/NEERAL, C/
N 25 B 5 A1 BR 118 358 T 1 B0 50 B AR I A e ) R 3
HARFIN . $hodi T 5 £ RAEH20~25 a, +
IRC/NFEIE28.41, BA30~35 a C/NYEFFLEFEE K
o MRIERZE (0~40 cm) PIKIK)Z (40~100 cm )
WA LT 220007, Ak R4 5 Bt B4 Dy s i AR 1
C/NHI B B, X 30~35 alg 4EF57E9.2745 4

3 0 ®

3.1 AEBREFRTRBEMTIERTHHERER

AT BRFARBR 1T m b AT HLRK 75 e B 1 J2 TR

1%

x - ' -
= o IR HLEE Soil orpmac l.':|rh1|_|| .
k-] 4 - F- 4 @ Sodl woinl nitropen | o o
] r:::"ﬂ’f 10 =
= af ) . :
"‘: 7+ . i
g i =
é fil \::: ] F
i P 16 E
A L
; i =i i
e Jon E
E .': i i i

=15 Do—15 335 50—&0

BLISERY Culication histery {a)

FHE AN T AR, 3305 BT 5245 10 XF0~40 emEh i
M A R A IR A R — B, PR A, RIR R
B AF PR - A HLBR 5 FE7E40~100 em G i 3 PR 251k
Fadh, LIPS ARSI XTI . B
XA mA R 2 HE LIRS RAE, H
Ji R AT i 2 b R 5 SRR, ARG AE Y
I EREAE, MRFESMAERZ (0~40 cm)
40~100 cm A] HE & 12 X 3k 4 B 5 AR B A5 HLEK 1Y
it A BLAh, RAHAERR<S a. 20~25 a [
40~100 cm)Z YA MLEK S i 0 35 & T HAMAL 2R,
MRZME, A RE 2 BFE<S a. 20~25 affy
R KR A A AN R (K1), WEHHEZ K
SO E AR I SRR

AT RIN, Telb b 2mry L EE R, A

1.5

B
I 0l lGSe-00]12 8 .
T B L L
= pdl .
i . B
s gl .
ko - -
- f?""' "% .
k| g
E s g
W
-

TE
&0
®

i i L i 1 1

2 4 (i 4 1} 12

|:-|ﬂ -‘?H'_H' San | organig carbom {g k'l

K4 0~40 cn B2 HLEK . RABEE RIHFRZEL (A) RHARKLME (B)

Fig.4 Total nitrogen and organic carbon contents in the topsoil layer (0 ~ 40 cm) of the sample plot relative to cultivation history and

their relationship (B)

16
L CO0~—10cm EZ3 1020 ¢m B2 2030 cm B3 30-—~40 cm

4L B 40--60 cm B 6080 cm B 50— 100 cm

10~15  20~25

.-
BLIHAERR Cultication history (a)

ANTA] B FE AT BR A A A L

5 Soil C/N in sample plot relative to cultivation history

&5
Fig.

RIAERR A - TR . 2l ST ALK HA AR LAY
AR, ABsEH, #2 (0~40 cm) TCHLRK
HREBHTICZE (40~100 cm) . ZHFIELE R 58
W P R A, T RN, — 7T
A HEA X DL S - BE BT 22 55 5 — i, HER
Pl RES A e A L DL R, KA
O X S — VK VB, JCHLRR & 5 iA35 mg LRI
B RE10~15 a b HETEHLBREAR, TTHER N
NS IX R K TR (%1) o Wik, #F5t
MU fit 12 AN BE Mot 25 1 B i DX 3 1 b 7K AL DA & i
AF ] B AR A A 0 A PR 3R, R 2 DA ] = A i AR
F K AR L
32 ARBEEERTHREBHTIIERTHUMER
FERE T b, B ORI BB A, 45 HORE

http: //pedologica. issas. ac. cn



1024 + e

S ¢

55 4%

S AR A BB, x5 E R R
FAEFAML . RE RAAFRRI N, %2 (0~40 cm)
TR ST EYRIES, TReEh T EE
MRl i ey, — 2 1 B S i I A
U T 2RI R T R A
R ATE LHERZE KR BRI S RAVIR
R A, SR EE40~100 cmAELAR
FL RGBT RE S i X I B R RS
A G, R RAEAFERR20~25 afy H3E, AL
B A RS A LA BB AE R A T REAR, — 7
T, AT RE T XS P AR H 8 — o B P8 55
PR ML, RS RIS s s — T, TR
AVt A % .

B AR VE W B Wl A R Ay 2,
SEWAEA 5= ok F rh M A 338 v mi i i R AE e
B A I e Rl AR R BT E A
K VF M - HE A A R, e AR O & .
T, L3R EEXT0~30 cm bl fiF A A
R, LR R AR A R A 1S g . A e
R e s, HERHEFRRMA, HIEKH T2 B
AE RS A A0 0 SE T () 45 SRS it 2 1S 0 o R

=t [28
it

33 ARIBEFERTHRAMBEAMERKALT L

J= &

- HE e R TA) RS B OC R BB B 4 1T M I 34 £
B A AR S, - HEC/NZS (8] A8 S 45 AE X X 3 A 45 1
PG B T R R 2 LR T R A R A AR R
| mHIEAHRE SR B ELMEIEME, X8RS
B2 WS SR R & (0~40 cm ) BREHILE
WL, WF5T X 45 FE 145 )2 I C/NSE 449,39,
WA T 4 [ P K P 10.2 P00+ HEC/NE B B 4
BRI T 2R T AR, BB 30~35 afi e R 7E B K
o, =i, A MUK B R R A A R T
i, AEFE R 3R T i HE o S K i O VE R
AT REHE A LB R 5 55— T n] g 52U A %R
BARA X

T R RAERR A RS, IR (A PR
THLRR . &k ) . A (2% . WMA) . C/N¥TE
RAE30~35 afiis BN R E MK, — O, AT
B2 T 20t 20 804 AR It R fff FHAKAE , i 44 LA
AU R E, oS, 5H—m, fRERHT
Jiti A Ao A 45 B Ay X PT 0 R AR o A 4, F

N AR 7, 76 RAH30 alh 343k B A X £
SE MK P

AHIF 5% 3 R 28 BT = A I DX e 1 R
B A R S5 RS R Rl 28 Btk A3 A I SE IR R T . AERIFRY
RIZLRAES AR, R )2 A L HERR A/ A
M J o AT TR, 4 BAA R TR 4 1k
(HHLIK . TTHLRK . 4mi) .« A (2%, EE)
e, Ul RGBT = A R R IR
AN REIEH. AR ER, MR /NE/E
KN RIE30~35 all |, TIEFRPIEAYER TG E
K, HEAFRINC/NIEAR, KL, &4 X k£
Tt A ] R AEAEFR A C/NR DL, 1 >4 308 e il 3 it A
T WA SR, SRR IR A, fio/N
Y5 75 ) T Al = 5RO K, 30 T oK ok B TR]
“MANERE R REAE . e RS A EE
M48 578 X

4 4

TioHhze BAEHIG, RHEA LR . CHLER . Ak
R BURASEDER G, R A AR
B A, e RAE30~35 ai ik B A E Y
K5 1 m¥E R A TE B AR AR L — e R
R, bRV AL AR B AE AR
FEEMPE (0~40 cm ) HEEA MR . ToHLIR .
AR R, MTE40~100 cm)Z K& B2 LA I
E, BIHAERFEEEN0~30 cm T 2 A ; HF
IKHERTGEXT 35 53R )2 BARE — & s . Eh it + AR
BRI B3 HLR 52 R Z H B E EAHX, HE
B C/N R AR, 2430 af5 AR E, C/NAK
FaEEEKE, UK R R it — DR
FHA LR B K

2 % 3 #f

[ 1] tpshby, BRI, B0 =AU b DX e K 4k 25 ) A2 e
FRHERFSE. HFRRLS4, 2007, 27 (3) : 348—353
Yang J S, Yao R J. Spatial variability of soil water
and salt characteristics in the Yellow River Delta (In
Chinese ) . Scientia Geographica Sinica, 2007, 27
(3) : 348—353

[ 2] TanJ L, Kang Y H. Changes in soil properties under
the influences of cropping and drip irrigation during
the reclamation of severe salt-affected soils. Journal of

Integrative Agriculture, 2009, 8 (10) : 1228—1237

http: //pedologica. issas. ac. cn



4 1] BLLAE: BB BT = A U ER T ik U A R R 5 ) 1025
[3 ] X8, Wik, REs, % FFO0UZ 8T 1590
B K s S ) L UE ST . SR, 2017, 54 [10]  Zit, FEde, BR/ANES, S5 B0 =AU BG 20
(6) : 1395—1403 ML e . ROT R B AT AL Mk
Wang M H, Chen W F, Song X L, et al. Preliminary 2014, 43 (4) . 338—345
study on effect of straw mulching and incorporation Li Y, Zhang H B, Chen X B, et al. Gradient
on water and salt movement in salinized soil (In distributions of nitrogen and organic carbon in the soils
Chinese ) . Acta Pedologica Sinica, 2017, 54 (6) : from inland to tidal flat in the Yellow River Delta (In
1395—1403 Chinese ) . Geochimica, 2014, 43 (4) : 338—345
[ 4] FbHzm, Fam, wE, 5 UEHEHb A F AR (10] BRomig, sLAmAs. B0 = A B AR 1 A o) A e 28 3l
FhAR M+ SR BRAL R AE. T3, 2015, 52 (3) ¢ IR AP o A AL, B, 2010, 18 (6) -
706—712 859—864
Wang HY, Li HL, Dong Z, et al. Salinization Chen W F, Shi Y X. Distribution characteristics of
characteristics of afforested coastal saline soil as microbes in new-born wetlands of the Yellow River
affected by species of trees used in afforestation (1In Delta (In Chinese ) . Acta Agrestia Sinica, 2010, 18
Chinese ) . Acta Pedologica Sinica, 2015, 52 (3) : (6) : 859—864
706—712 [12] BRohide, Sofpds, [MEEE, 4% B OB A 0 b 0
[5 ] R, B, BRogin, . AS[R]$itx) % i £k R ATREAET S K £ RFEZAAR, 2008, 22 (1) -
NP RS AR A HLER R bR 69—73
2016, 53 (3) : 612—620 Chen W F, Shi Y X, Tian S F, et al. Study on
MiY B, YangJ S, Yao RJ, et al. Effects of farming distribution characteristics of soil nitrogen and
practice on soil respiration, EC, and organic carbon phosphorus in new-born wetland of Yellow River
in coastal saline soil (In Chinese ) . Acta Pedologica Estuary (In Chinese) . Journal of Soil and Water
Sinica, 2016, 53 (3) : 612—620 Conservation, 2008, 22 (1) 69—73
[ 6] HILE, BREDV-, E58, . W0 =MW EH b [13]  tHICHI, 24, £308, % RERIC LA,
AN TR T MRS SR B SRR R A AR AR RS JHLBR & i 5 ALV RO e A A,
2015, 35 (14) : 4633—4641 2011, 31 (18) : 5207—5216
Xia J B, Chen Y P, Wang G X, et al. Distribution ZuY G, Li R, Wang W J, et al. Soil organic
characteristics of soil carbon and nitrogen under and inorganic carbon contents in relation to soil
different afforestation modes of saline land in the physicochemical properties in northeastern China (In
Yellow River Delta (In Chinese ) . Acta Ecologica Chinese ) . Acta Ecologica Sinica, 2011, 31 (18) :
Sinica, 2015, 35 (14) : 4633—4641 5207—5216
[ 71 Benbi DK, BrarJ S. A 25-year record of carbon [14] Wu H, Guo Z, Gao Q, et al. Distribution of soil
sequestration and soil properties in intensive inorganic carbon storage and its changes due to
agriculture. Agronomy for Sustainable Development, agricultural land use activity in China. Agriculture
2009, 29 (2) : 257—265 Ecosystems & Environment, 2009, 129 (4) : 413—
[ 81 fewmed, e, B2, . A0 R b X 5 i 421
Rt A PR BRI, R, 2014, 46 (5) ¢ [15] JAIERE, EE5%, KE2E. LRI AL
780—786 Iy b - BB S 5 ik B2 TR R AR I 52 IR AR A
Hou X J, Yang I S, Zhao M, et al. Effects of 224, 2015, 35 (20) : 6694—6702
different fertilization on soil organic carbon in costal Zhou Z H, Wang C K, Zhang Q Z. The effect of land
saline soil region (1In Chinese) . Soils, 2014, 46 use change on soil carbon, nitrogen, and phosphorus
(5): 780—786 contents and their stoichiometry in temperate sapling
[ 9] ZEmok, 8L, B, 5. EiE R KO [E b F) stands in northeastern China (1In Chinese) . Acta
FH 5 =2 L e -AE B R et i mE 5T, I AR S AR 2 Ecologica Sinica, 2015, 35 (20) : 6694—6702
iz, 2017, 25 (11) : 1580—1590 [16]  X2%4e, BRyig, E‘flﬁ S B = AR e

Li X G, Guo K, Feng X H, et al. Carbon storage of
soil-vegetation system under different land use patterns
Chinese

1580—

in coastal saline region (In Chinese) .

Journal of Eco-Agriculture, 2017, 25 (11) :

FFEMEY S 3 . A B bR
AR FERA, 2013, 27 (2) . 204—208
Liu X H, Chen W F, Duan C G, et al.

RIERSZ IR . K

Effect

of exploitation of unutilized land on ecological

http: //pedologica. issas. ac. cn



1026 E 5546
stoichiometry characteristics of plants and soil Chinese ) . Environmental Science, 2015, 36 (2) :
carbon, nitrogen and phosphorus in the Yellow River 457—463
Delta (In Chinese) . Journal of Soil and Water [24] HEW, A%Ea, 244, & & =AM E80E
Conservation, 2013, 27 (2) : 204—208 b RS R N 0 Il BN AR R R

(171 B B = M BATURUEH . Jat. Hut 2015, 13 (6) : 702—707
WA, 1991 Xia Z J, Bai J H, Jia J, et al. Vertical distributions
Cheng G D. Modern sedimentation and model of of contents and storage of carbon and nitrogen in soils
the Yellow River Delta (In Chinese) . Beijing: in Phragmite australis salt marshes in the Yellow River
Geological Publishing House, 1991 Delta (In Chinese ) . Wetland Science, 2015, 13

(18]  Brgl, Ly, BHEIL 1976-20084F 2 = M PG (6) : 702—707
ALY IR B s PR AR, 2011, 30 (5) - [25] ®XPHPF, B, frdE. K MWE A0 X B AE & H 4
585—592 WA R HA R m. KRR, 2016, 30
Chen J, Wang S Y, Mao Z P. Monitoring wetland (4) : 303—307
changes in Yellow River Delta by remote sensing Zhao DD, Wang J, Fu X. Effect of Long-term
during 1976-2008 (In Chinese) . Progress in fertilization on soil total nitrogen and its fractions in
Geography, 2011, 30 (5) : 585—592 dryland farming system ( In Chinese ) . Journal of Soil

(191 foiede, AW, K5 SAHLEK (TOC) M and Water Conservation, 2016, 30 (4) : 303—307
FE LR TOCIBESE. AR, 2014 (5) : 59—61 [26]  #Jedl, Wiltle, ®USH, . B 2w UK [ R B
He HL, Jun S, Zhang X K. Analysis of total organic 6 AT BRI 53 AR IR SO R 2 AT ek
carbon in soil by TOC analyzer (In Chinese) . 5¥EE, 2011, 39 (4) : 441—449
Analyzer, 2014 (5) . 59—61 Li L B, Tu C L, Zhao Z Q, et al. Distribution

[20] Z=EEAE, M/hE, B, % LRS00 U4 [ characteristics of soil organic carbon and its isotopic
LIRS A E I e Wz . i SR, composition for soil profiles of Loess Plateau under
2015 (3) : 111—115 different vegetation conditions (In Chinese) . Earth
Li G H, Ye XL, Li Z G, et al. Comparison and Environment, 2011, 39 (4) . 441—449
of element analyzer ( Dumas Combustion) and [27]  ERNI, TJaEE, L3, 5. LA DR
automated Kjeldahl analyzer (Kjeldahl methods ) ol Rl2E, 2008, 25 (2) @ 48—54
for determining total nitrogen content in soils (In Wang F G, Wang Q J, Wang W Y, et al. The
Chinese ) . Soil and Fertilizer Sciences in China, 2015 development of soil organic carbon research (In
(3) : 111—115 Chinese ) . Pratacultural Science, 2008, 25 (2) :

[21] &, SRR AL T7 %, dEat: R 48—54
HAR WAL, 2000 (28] FTHGE, Bk, BEM, OB ARG 5
Lu R K. Analytical methods for soil and agro-chemistry Mo SR OC R A W A SRR, bR, 2010, 8
(In Chinese ) . Beijing: China Agricultural Science (3) : 213—219
and Technology Press, 2000 Yu J B, Chen X B, Mao P L, et al. The spatial

[22] XE=, FEN, 4&7F, & TFRERSFRERX differentiation of soil trace nutrient elements in
A M T R TE AL R RS A K b R new-born coastal wetland (In Chinese) . Wetland
2017, 31 (1) : 254—259 Science, 2010, 8 (3) : 213—219
Deng CY, Wang YG, Niu Z R, et al. Effect of land [29] Mk, A%, =B, & W = Ear e
reclamation age on soil physicochemical properties and +Hemk . A S E AR, WHEEE, 2015, 13 (6)
inorganic carbon in arid areas (In Chinese ) . Journal 714—721
of Soil and Water Conservation, 2017, 31 (1) : Jia J, BaiJ H, Gao Z Q, et al. Carbon and nitrogen
254—259 contents and storages in the soils of intertidal salt

[23] MR, B, IR, SF. B0 T AL I marshes in the Yellow River Delta (In Chinese) .
aﬁiﬁ%?ﬂ?&%mﬂﬁ%ﬁﬁﬁ. HERE, 2015, 36 Wetland Science, 2015, 13 (6) : 714—721
(2) : 457—463 [30] M4, AW, skEwg, A5 o e pLe At

Guo X S, Li Y C, Sun Z G, et al. Spatial-temporal
distributions of dissolved inorganic carbon and its

affecting factors in the Yellow River estuary (In

5ol A HEG [ 72 2h A A T ) B R 2 ik R
2003, 18 (4) : 609—618

Pan G X, Li L Q, Zhang X H, et al. Soil organic

http: //pedologica. issas. ac. cn



4 1 AR LT A BB = AN Eh T bk 0 AR R AE A R ) 1027

carbon storage of China and the sequestration dynamics [31] LiJ, PuL, Zhu M, et al. Evolution of soil properties
in agricultural lands (In Chinese ) . Advance in Earth following reclamation in coastal areas: A review.
Sciences, 2003, 18 (4) : 609—618 Geoderma, 2014, 226/227: 130—139

Effects of Reclamation on Distribution of Soil Carbon and Nitrogen in Saline
Soil of the Yellow River Delta

LI Xianhong CHEN Weifeng' SONG Xiliang WANG Manhua HU Qin DENG Cong
( College of Resources and Environment, Shandong Agricultural University, Tai’an, Shandong 271018, China )

Abstract Comparison was made of a tract of virgin saline-alkali soil land (CK) with farmlands
different in cultivation history, that is, < 5, 10 ~ 15, 20 ~ 25, 30 ~ 35 and 50 ~ 60 years of wheat or
corn mono-cropping, using the space- substituting-time method to explore effects of land cultivation on
horizontal and vertical distributions of soil carbon and nitrogen content in the 0 ~ 100 cm topsoil layer of
the saline-alkali land in the Yellow River Delta. Results show that land cultivation significantly increased
the contents of soil organic carbon, inorganic carbon, total carbon, total nitrogen, and available nitrogen,
especially in the topsoil layer, and the effects became more significant with the cultivation going on, but
leveled off after 30 years of cultivation. Groundwater table is a factor affecting nutrient accumulation in
deep soil layers, to a certain extent. Organic carbon was significantly and positively related to total N, but
in farmlands, C/N exhibited a declining trend, which leveled off after 30 years of cultivation. However, the
C/N in the farmlands of the region is lower than the average of the country, which indicates that in long-
cultivated farmlands, it is still essential to further increase the level of soil organic carbon.

Key words Saline soil; Cultivation history; Soil organic carbon; Soil total nitrogen; C/N; The Yellow
River Delta
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