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i Jeg v 4 FE IR T W |~ T B M R LR 1
AAMREAL, AP N-17.9 C;7 AR
B RE SR 215 C ARSI 2.9~3.1 C,
ARSI K 5 R 526 ~ 710 mm, FEK Z4EPTE 6~9
A, eFREKER 70%, &8 HEN 2 343.1 d,
KT (FET)10 CRURIEFIR) 8 2 654.7 C, TG
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ARHB FE EE H, 43 A AR X T ALY 21% F
1%, HEERPIAK 0T, HROD R B
D& K ) S

2 BEECRESNINE
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FEN 1979 48 AU | v E R Be e ot - S A9 i
PR U A s Eid
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2=,

2.3 MEmMBRFZE

R BAT R 2 E AR R 2 e A R i 20 A
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R IR ZS 5, DAANER SR MR 42 F . FE A
ORI R R I — b R 4 3 B XY
HEBAJEE R FHE AR MR A T ARG 2, — S
HERIR R TA TR AR S HE 3R 100% , AR SRS
& (2 H s X ek fh 25 P8 A B3 (1 2 250 000) )
(DZ/T 0258—2014) ) 4 73-#r Jod 2 i) 25K, 3
Fabr R R BE F 100% , 58 2 E 2 R A R
#.95.8%,

F1 TEDEMEVRBD T E R HR

Table 1 Analytical methods and detection limits

of nitrogen and organic matter in soil
fr i R

L N L
1 N 17 20 1073 fo3ie
2 Corg 0.02 0.1 107 ik
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SRS R ) S A, B b Ty 22 1A BOk
PO S8 (8, — e (B A el a3 £5 34 77
22, 9% 5 FOE % e KA S s A
SPSS25. 0 #BAF#ATGE o #r , b Se i3 GS+10. 0
WA J7 22 BT, Office2016 22 7l Ml 56 6 4%,
ArcGIS10. 4 CorelDRAW2018 2 il #H ¢ &4

3 SRS

3.1 13 SOC.TN.C/N ik 4 GritHHE
GEitAS R R (£ 2) AHFEIX 2019 4E3RJE T4
AR S (SOC) \(RA T = (TN) MmA L (C/N)
Ay HITE 3.47x1073 ~52. 41x107° 0. 22% 107 ~ 4. 30%
107 4. 63~23. 75,1979 4 K2 13 SOC & TN
&1 C/N 2 IHE 9. 92x107° ~80.05x107° 1. 00 %
107 ~7.30x107° 7. 65 ~ 16. 38, & 45 b {8 185,71 Bl )%
K ;2019 4E SOC TN . C/N FHI{E 53 510 26. 47
x107* . 2. 23x 107, 11. 85, 1979 4 {E 43 5 M
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35.60x107° 3. 18 x 107 11. 18, £ 5k 40 4E,SOC &
BT 25.65% TN & & FF% T 29.87% .C/N 1
Y 6.00%, ARWHBFFENG S L RE 4o 3 R Ad .
Cy<15% H 572 e 15% < €, <35% Jy h 218 F
P, Cy =35% A8 7k, 2019 4F SOC TN ,C/N 4%

SRR 32. 24% 30. 38% .10. 14% , P SOC
i TN )| TSR, C/N 8 TH48 51979
iE SOC, TN, C/N 748 5 R ¥ 40 5l A 51, 78% .,
51.48% 11.66% i SOC & IN S HE T HE
5t C/N B TS,

x2 HWEREXLHEE SOC,TN 1 C/N SFEit4HE
Table 2 Statistical characteristics of soil SOC, TN and C/N in the study area

£z ERE f/ME R FHME i ERARUe  WERE BERK
socC 3920 3.47 52.41 26.47 8.53 32.24 0.53 0.07
2019 4¢ TN 3920 0.22 4.30 2.23 0. 68 30. 38 0.47 -0.03
C/N 3920 4.63 23.75 11.85 1.20 10. 14 1.59 11.85
soc 3920 9.92 80.05 35.60 18.43 51.78 0. 88 0.08
1979 4 TN 3920 1.00 7.30 3.18 1.64 51.48 1.08 0.08
C/N 3920 7.65 16. 38 11.18 1.30 11. 66 -0.29 0. 08

7E:SOC TN F & ufii o 1073

3.2 11 SOC.TN.C/N =B ZEHEFER T
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Table 3 Soil SOC, TN, C/N semi-variance function model parameters

febr WGERR Heafh(C,y) HEMH(C+0) [Co/(Cy+C) 1/ % A5/ km BIAJE R
socC B 46.3 143.6 32.2 697.8 0.955
TN BRRAAY 0.26 0.799 32.9 311 0.971
C/N R 0.72 1.433 50 61.8 0. 894
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Table 4 Distribution area and proportion of soil SOC
and TN grade

$eh7 —%/ ;%/ =%/ l%l%%/ T/
FE O BEE  PE Bz Bz
HA/km®> 10120 4308 1944 112 124
Wl % 60.93 25.94 11.71  0.67 0.75
50C M /km®> 10364 4120 1812.00 260 52
tefil/%  62.40 24.81  10.91  1.57 0.31
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1 11 SOC.TN.C/N Z[E 47
Fig.1 Spatial distribution of soil SOC, TN and C/N

TEZSE  HUFEORE £ HERAIT SOC TN AN,
WM 5, WX )2 3 SOC & LA F HHas i .
WELSEMESAKE T >B L SBERESKE -, 5
1979 4FEA L, B 1 SOC &&= TRk 23. 89x107°, K
A+ FRE2.65x107°, A TR 1. 14x107°, B+
TRES.22x107° HERAIE T R 16, 06x 1077, 7K i £ 4%
Jn2.59%107°, 48 TN F i DAan R g3 ok . 11 e
t> M SEA > B SBERES KR+, 5 1979
EARLE, EEE L TN SR TR 2. 17107, AR LT

0. 29x 107, Hifa) + F [ 0. 34x 107, 22 + T %
0.61x107°, KEAZHE T % 1. 56 x 107°, K A8 + 34 in
0.01x107°, 43 C/N LAUNF a3 ik . 538> K
FEt>mAswm+>EELE>AR L, 5 1979 444
F, WS RRHE C/N S ae s in 0. 75, /KRG 39m 1. 30,
BAH0. 64, Fifa) 38N 0. 11, S R 1. 13,
R 0. 15,
RS AELEFEEET SOC, TN.C/N EEHE
Table 5 Content characteristics of SOC,
TN and C/N in different soil types

4 15 2019 4 1979 4

2 Soc TN C/N soc TN C/N
WEL 3014 2.57  11.74 54.03  4.74 11.59
Tt 2593 2,19 11.82 28.58  2.53 11.71

Mt 25,90 2,21 1172 27.04  2.50 10. 59
Bt 25.44 2.12 11.96 30. 66 2.73 11.32
Wity 24.98  2.05 12.15 41.04  3.61 11. 40
KFEL 24.72 2,04 11.99  22.13  2.03 10. 69
:S0C TN F = #A o 107,
3.4.2 LA H I B XF 58 SOC TN & &1
Al
1 A H 7 ek AE X 2R 2 £ 4 SOC i | TC
TE&C/NBEWIE 6 Fin, 245t 40 45 JF
BT B oS, SOC & & R 13, 12x107° ;1
HFF R /K L, SOC 52 TR 11, 81x 107 ; ML T
BEONEH,SOC &8 TR 11.39%x107°; B IF R N
B SOC &8 T 3. 60x107° ;40 4F [a] 4 # A1) 7
K—E N FEH,SOC 2 TR 4. 84x107° , —H N
JKHIY,SOC & & T 1.43x107°, ARAEBRS
AR Jyfe 5| e 13 SOC B i, o #r H R A
— R HTEREE AR A9 o B8 v, 360 7 X 338 1
Poah, 8 IR Y BT v SEmTIn R T ALY
IR s TR ARELAE Wy U (R 9 AR 7
070 1 e a1 o LT 1211 3 A 7 A W e
Priha R ) IR ALY
Ze0d 40 AETT B IR HUOOT ROV R ML, TN & T
[ 1.25%107° ;2 b B /K H, TN &5 & R % 1. 20x
1077 FRHBTT B 4 524, TN &5 R 1. 19x107° ;%L
HioF RO 54, TN & R R 0. 441077540 4F 11
FIHABT R —E A5, TN &5 R 0.58x107°, —
ECM/AKH, TN &3 R 0.08x107°, JF R +3 TN
TEHERTE TR, EEE T AR TN & & f1 SOC &%
AR =, BIFLL SOC & HERRAIG , 20 TN &5 1 b
Z AR
2ot 40 FIIT R EHOT R N R, C/N &
A 0. 19, 18T B /K H, C/N & HHh0 0. 514k
IR 4, C/N S0 1. 05 BiHL I By 5
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v w5

N 46 %

M, C/N BRI 0. 72,40 4E AT RX— 1 K
LAY, C/N SR 0. 93, — E KIS, C/N &
TG 0.92, A A 7 = 32 208 i+ 5 5 0
AFE I A SRR SRR I B A 5 ) - M A
UK C/N ThE, R K AL T K
TRRLIRAS A WLk 3 ff 2202 o TR, i ff C/N
AbFHE RS20
*x6 FTEFEXIETIESOC.TN.C/NEET
Table 6 Changes of soil SOC, TN and C/N

contents in main reclamation types

iy a1y
Pl Sofoj% TNIOS;“ N AL
S 232 -13.12 -1.25 0.19
BHb—/KH 629 -11.81 -1.20 0.51
Mih—FH 327 -11.39 -1.19 1.05
BEHoKH 284 -8.47 -0. 80 0.22
Ri-5 716 -4.84 -0.58 0.93
T2 62 -3.60 -0.44 0.72
K =7k 1 118 1.43 -0.08 0.92

4 ZEp

1)2019 EAF5E X 322 3 SOC TN 7% & M C/N
FSE {8 43 31k 26. 47x 1073 2. 23x 107, 11. 85,
1979 4 #4918 43 % M 35. 60x 107 3. 18 x 107°
11.18, 25 40 FFJF B, SOC &8 FFET 25.65%),
TN &8 FFET 29.87%,C/N 81T 6.00%, #Z
1458 SOC TN 3 Ay rp &5 72 i 1Y 23 8] 28 5%, C/N
FI A 5578 S (0 25 (] A8 Sk HL s 8] o3 A1 52 S5 A6 Pk
PRI 22 AR LA PR 28 (%) 2 [R] 52 i, 25 ) 19 A G 3 L
K, WFFEIXF)Z 5 SOC . TC ., C/N BYARFE 5 5] Ky
697.7 km 311 km 61. 8 km,SOC Fll TN ()75 FL 4%
Ko

D) WX )R T3 SOC & & T8 AT =41
KO R R T E AT R = 0 oA
FHIE, RIZLHE TN &8 F2AA T =550 BKF,
T TN Sim F 5w, R 2ol b AR+ e,
ANETRL P E AL, AT DL ST X R 2 ISR L
B, ISR B 1 g

3)WFFEIX £ JE L3 SOC TN, C/N 7EA[R] 11
HA AF LA RN R SRR —E N2
S, RZELHESOC FE5 1979 A e, AR 135
JH SOC | TN s AfAE T, HoA KRG 38 m s - B
F2SOC TN & =ABLE T RE, T IEEAFN L R
T AR SE PR R AT X 385500 1 25 () AR S5
EERSETE S AN
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Spatio-temporal variations in the soil organic carbon and total nitrogen
contents in the Muling River-Xingkai Lake Plain

ZHANG Yi-He'?*? | YANG Ze'*?, DAI Hui-Min"*?, LIU Guo-Dong' >, HAN Xiao-Meng" >, LI Qiu-Yan'?*”

(1. Shenyang Center of China Geological Survey, Shenyang 110034, China;2. Key Laboratory of Black Soil Evolution and Ecological Effect, Ministry of
Natural Resources, Shenyang 110034, China;3. Key Laboratory of Black Soil Evolution and Ecological Effect, Liaoning Province, Shenyang 110034,
China)

Abstract; The soil organic carbon (SOC) and total nitrogen (TN) contents serve as the basis for sustainable agriculture and the key to
soil fertility and play an important role in maintaining the soil nutrient content. Based on the soil nutrient element data obtained from
the 1 : 250,000 land quality geochemical survey and the second national soil census, this study investigated the spatio-temporal varia-
tions in the SOC and TN contents in the surface soil of the Muling River-Xingkai Lake Plain from 1979 to 2019 using the geostatistical
method and the geographic information system ( GIS) technique. The results show that the SOC and TN contents in the surface soil of
the study area are mainly at grade Ill or above. They are rich or highly rich overall but are deficient locally. During 40 years of evolu-
tion, the SOC and TN contents decreased by 25. 65% and 29. 87%, respectively, and the C/N ratio increased by 6.00%. Compared
with those in 1979, the SOC and TN contents in the surface soil decreased in different soil types except for paddy soil. The transition
from the natural ecosystem into farmland also decreased the SOC and TN contents. These results indicate that factors such as changes in
soil types and land uses have significant effects on the degree of the spatial variations in soil nutrients in the study area.

Key words: Muling River-Xingkai Lake Plain; organic carbon; total nitrogen; spatial and temporal variation
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