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Spatial and Temporal Variability of Soil C/N Ratio in Songnen Plain Maize Belt
ZHANG Chun-hua', WANG Zong-ming’, JU Wei-min', REN Chun-ying’

(1. International Institute for Earth System Science, Nanjing University, Nanjing 210093, China; 2. Northeast Institute of Geography
and Agroccology, Chinese Academy of Sciences, Changchun 130012, China)

Abstract:The C/N ratio of soils is a sensitive indicator of soil quality, and an indicator for assessing carbon and nitrogen nutrition
balance of soils. Its variation is significant in reflecting the carbon and nitrogen cycling of soils. Based on field investigation, sample
collection and analysis, and application of geostatistics and GIS technology, spatial and temporal variation of C/N ratio was analyzed
and studied from 1980 to 2005 in Songnen Plain maize belt. The results indicated that the mean value of C/N ratio is 10. 56 and 12. 30
in 1980 and 2005, respectively. Spatial correlation distance of soil C/N ratio in two periods is 196.3 km and 51.1 km, showing a
decreasing trend, which indicated that farming management factors were enhancing. In the past 25 years, 84.88% of soil C/N ratio
was on rise with the highest value in the west of the study area, but parts of Dehui County and Jiutai County decreased. As for different
land use types, soil C/N ratios in the upland, paddy land, forest and woodland and grassland showed upward trends, with the highest
increase from 10.03 = 1. 12 in 1980 to 12. 61 = 0. 87 in 2005 in grassland and higher in upland and paddy land than the national
average. The increasing soil C/N ratio illustrated that soil carbon increased faster than nitrogen. To maintain the steady growth of soil
C/N ratio, it is suggested that the return of carbon be paid more attention when the input of nitrogen, such as incorporating crop
residues into soil and inputting more organic fertilizers into soils for future farming practices.
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Fig. 1 Location of Songnen Plain Maize Belt in Northeast China
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Fig.2 Distribution maps of agricultural soil sampling sites in 1980 and 2005 in Songnen Plain maize belt
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Table 1  Descriptive statistical results of soil C/N ratio in 1980 and 2005 in Songnen Plain maize belt
AR YA R MH e /IME bR 2 G RE % it B 2 50 U B R 5 AT
1980 10. 56 17. 69 4.49 2.38 23.23 0.95 0.98 ESS T
2005 12.30 18. 49 1.34 2.07 16. 83 0. 44 0.95 EAS T
BeXE b ae, R B R A 180 D HHERE S C/N BT 2.2 3 C/N 2SR Z5 4 40 0
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16.83% ,/NT 1980 4F#y, {H 2 AN -3 C/N i
S R R A R R
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Table 2 Paired ¢ test of soil C/N ratio in 1980 and
2005 in Songnen Plain maize belt
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Table 3 Semivariogram models of soil C/N ratio in Songnen Plain maize belt
ARy PR Pedefe €, HAMCo+C P/ % A5 F/km et R AR %7 RSS
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2005 Spherical 3.2500 7.94 40. 1 S51.1 0. 867 1.96

F3 P C, MHEE, AR R, =
5 Hh SE R DR 2 A/ T ORE JURE BT AL | 1R | R
K EEREALIN Z AL R A T SR A 5. €, + € 93k
B, ZPRENEBNER RS REGHEZILE
RS [ A SRR T, SRR AR e 6 B0, 2% HE MR B
VLT H BEAIL 73 51 3k A 25 18] A S P A L R A
D]y 5 A 1 PR 2R 51 A 9 s T 7 S P R R AR A 2R
IR AE G 1, %A B A A RUBE B B AR E 1Y
7 S A R DX A A s )R SR ) 0 S o
MG <25% 7% T HAT SR ZUAY 23 () [ A0 G

TE25% ~75% =z [a], 7% & B A Hh AF p9 =5 8] H 41 5%
YE S TAE > 75% W) Eﬁélﬁ]*ﬁaﬁ@ﬁ% Ay S

FH BEMLAS 5 20 B, AN 3E A R FH 25 (a1 (8 1 7 ik 64T
25 (R . AR AR Eﬂmﬁ*ﬁa@ﬂﬁ?ﬁ% , N M+ TR
DA 2 18] 9 B B R iz (AL, BB B 1] 22 18] 2 A
ST Y 5 /N TIZAE I W B AT Z [ A7 — 2 1Y
2% [B) H AH G

H 3 A UL, 1980 4F 448 C/N JIR e PR AL,
1 P ASE 4000 LA 0L 1 e R 8 R ARAIG, 3R 22
RSS %K. 2005 4F + 38 C/N R M BRAR B | e iE &R
R 0.867, HBBIBURE T, X 5 2 A~ ] 5%
PEASECH A HE LR SRS Wk B, 75 [H
AT KR BE T (3846 F Jii b X, 1980 4F 358 4~ + 1

KRR AL P BB R EL L 1999 4F 124 EE
B P R B A5 2. ARWESE 2005 4F + 48 C/N
A4 AE L 1980 4F A7 T B AIR. 1980 4F 148 C/N )
25 A AF DS PE AR 55, B 4 25007 3 31 100% , 25 18] [ AH 56
FEES M 196. 3 km , A [A] 25 (8] ROBE |- 25 [A] 48 S 72 5E 1
BN, B T 4l He 4 800 ;2005 4E 3 C/N I BA
SRS (VAR G, SR o () A8 S = AhFE N
PRI 22 (VR RO 1 1) i A s ] £ 3 384 W‘Fﬁﬁf&fiﬁL
Uk, AR AR /N, W C/N G2 18] R DGV D, X 3
WY N A 1 2l %o JHL 52 i ke bR K 3 T B 4 R0 iz sk
(4518 J& — 3.

2.3 3 C/N BYRTES o A REAE

FIHT GS + M4l iy 7 22 LR A AL 2 80, TR 4K
14 ArcGIS9.2 Y Geostatistical Wizard #5 He o 36 £
Kriging 3 B J5 ¥ % 2005 4F A4 38 C/N $E47 725 6]
B T8 PR A 1 2 2 b BE AL PR 3 X AR B . A AL

AR, 1980 4F + 48 C/N R R B8 AR %
PEATHGAA. 220 2 AN 48 ¢/N K 25 4k C/N
2T (K 3).

& 3 A UL, 1980 ~ 2005 4E  # HCF I £ K
3 C/N B0 2 2 B Rk 2 A 3G 0 1R B e T
RE,XAMT LA EZ. fE3a) L
A, 1980 A F BT J5 R KA 138 C/N ol 5K,



54 TRAF A HHCT T R 0 M R L P S A S A 1411

T 4.49 ~12.00 Z 8] 1 o5 BF 5% X 4 B8 8 TH R Y
90. 89% , LA ¥ 74 Fe A W S JU B T AR B RN 1
M X 1 5 ¢/N X, 58 C/N > 12.00
f ML X T B0 A T . 2005 4FE 5 1980 AEAH [ K 3
(b) ], -4 C/N 3 T, LAVG &R IL 6 T 3G iy
3, C/N > 12.00 Ay H X 1 AL+ 4 B 8, o #)
59.06% ; < 11. 00 [y X T AL 1980 4F /Y 72. 23% [%

(a) 1980 C/N
[ 14.49~10.00
110.00~11.00
[ 11.00~12.00
N 12.00~14.00
B 14.00~17.69 O

(b) 2005 C/N

K3 2005 4F 1Y 12.51% ; b X + 48 C/N F 4L
HFE 11.00 ~12. 00 YL E A4 51 C/N <10. 00 19 F 253
i T ILE TR, & 3 (c) AT AW At FAer
J KA 4 KR4 X A R EC/N R . 440
FTHAT N, C/N B8R X B BF 5T X R AR
84. 88% , AWFFE X PG &R e o (8.3, fE T AL &
TiEB /b X 1€ C/N I FEAIK.

>z

(c) 1980~2005 C/N

[ 1.34~10.00 -6.33~-3.00
10.00~11.00 -3.00~0

[ 11.00~12.00 [ 0~2.00

I 12.00~14.00 I 2.00~4.00

I 14.00~18.49 Il 4.00~7.50

B3 METERERT 1980 £ 2005 £ C/N S REF 25 FRELE
Fig.3 Grade maps of soil C/N ratio in 1980 and 2005 and the changing map in last 25 years in Songnen Plain maize belt
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Fig.5 Soil C/N ratio in 1980 and 2005 in Songnen Plain maize belt
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Table 4  Correlation coefficient matrix between soil C/N ratio and
organic matter and total nitrogen contents
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Table 5 Soil C/N ratio in different land use types in Songnen Plain maize belt
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99,1, 3% + R BE + 43 AR R, 7 38 oK &
R BT, e 10 1 4 5 A 2 15+ ik AR A 7
1 1) S Ak

4 Hig

(1) 1980 4 F1 2005 4F 44 tlCF It £ KA R 2 -
HE C/N M348 4 5 4 10. 56 Fl 12,30, BRI =5
) AF 6 FE 8543 51 196. 3 km 1 51.1 km, 5 38 U #
B U0 B 2 AL AR D R B AR o B T
PRS- 1 58 SRk H i B o 8 5], — e R B
SSELHE RS T N LE PR (0 5 . 1980 4E AN WO R E K
W C/N ol B, ) 2005 Ak T 0t 2k 25
ARk A HCE IR R K AT A 84. 88% 1Y - HE AR C/N
B ETHEE LI ER R G ok B . £ C/N R
W B T, S5 VR P R FF AR RO o Ak 2 BB RE A9 it
A B A LN A A AN R AR P R
R T AT ML oy T A R R A R AT P
TR Hi s I E kg ).

(2) fE38 R & 7= BT HR N Bl A O i A R
A4 - e AR5 A 0 DG A B v 1 b X
B 2 A KT 4 A LR AR SR TR A 25 5 77
i C/N PYREAG. Bt O FE 4 /N i Fa e 42
FEHE R A R A TK T 1 [R5 Ak 404 U3 3 7K
S KIS FEFE A B RN 3 it A ALAE.

(3)1980 ~ 2005 4 # i1 J £ oK 5 1 K
FH . PR RO B M Y - C/N 5 BT Kot
M B A o W AL AN 1980 4EHY 10.03 1. 12 FFF
R 2005 4EHY 12,61 £0. 87, 3% T2 8 5 51 Hb + 5 A HL
JT N OG5 A B A AR A

K2 AR AR 4 C/N B T A E
KA AU - HE C/N (B BE 25 R, /K T R 4t B A
A TFA LR 9 I A7, A F T 38 4 5 A Bk A Y
e ).
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