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Table 1  The distribution of monitoring sites time and provinces
oA 1) 3 W4 1y s ) A5 W B30
Cropping system Province Site number Period
Ak Jilin 2 19882006
BEPY Shaanxi 4 1986~ 2000
1=V B Xinjiang 3 19872005
Upland Tt Hebei 4 19882006
IIZ Shandong 2 19862006
Z M Yunnan 1 19872006
VL5 Jiangsu 3 19882006
Q/(hiﬁﬁ Z Yunnan 1 19872006
Pl Sichuan 4 1990 /1985~~2006
FHHK Jilin 2 1988~2006
- Wil Zhejiang 1 1986~ 2004
Iffﬁy Uil Sichuan 3 19852006
J"Z% Guangdong 2 1988 /1991~ 2006
J" P Guangxi 2 19872003 /2006

W ZUIE 5 $E Total nitrogen input
L HEZ #E N Chemical nitrogen input
450 O AP % $ X Manure nitrogen input
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Fig.1  Chemical N and manure N input in different cropping systems
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Fig .2 Soil organic carbon content of topsoil with
cropping system and conventional fertilization
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Note : Different small letters show significance at 5 level in the same
time but different cropping system , while different capital letters show signifi—
cance at 576 level in the same cropping system but different time . The same
as below .
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Table 2 Changes in SOC and TN in different cropping systems

Tl A 4 19851990 20012006 H i Growing rate (/6 )

Cropping system SOC (g /kg) TN (g /kg) SOC (g /kg) TN (g/kg) SoC TN
BAERSE Upland 77640 .42 0.8440.05 10.9740 .63 1.0840.05 41.37 28 .66
KR GE Wheat —rice 13.1440 .58 1.35+0.09 17 .1840.70 1.724£0.02 30.67 27 .48
FEHH R 48 Paddy 16.95+1.11 1.66+0.09 21.0240 .89 2.00£0.05 24,00 20 .82
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Fig .4 Distribution of C /N from monitoring data of China’s cropland
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Table 3 Changes of C/N with land use and conventional fertilization in cropland

L BE Cropping system 1985~1990 1991~1995 19962000 2001~~2006
BAEFR S Upland 9.3240.25abA 8.92+0 .20bA 10.3970.37aA 10.3640.57aA
IKFEAE WheatTice 10.0740 .48aA 9.51+0.17aB 9.36+0.23aB 10.1440.21aA
T H R SE Paddy 10,2040 .17aA 10 .6240 .20aC 10 .6240.10aAC 10 .4740 .27aA

T A /NG FRFR I — AT BIRTE 500 K P L2255 03 AR FKS F B3R R [l —7E 500 K LA 2 5 3

Note : Data with different small letter in the same row are significantly different at 5% level , with different capital letter in the same column are significantly

different at 55 level .
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Table 4 Change rate of topsoil C /N in different cropping systems

ETF} Increase

T F% Decrease ##F No change

FEAEL
i ok ok M-
Cropping syaen Sample i i FEA L A
syste number Sample Rate Sample Rate Sample
number number number
BAERS Upland 16 5 0.08~0.61 1 0.12 10
IKBRFAE Wheatice 8 2 0.11~0.16 1 0.11 5
FEH R4S Paddy 10 1 0.06 1 0.08 8
AR RO IR AEBR S C /N (EH&PE SRR,
Note : The change rate is slope value of linear relationship of C /N and fertilization duration .
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Table 5 The liner correlation between C /N and

soil fertility in the topsoil

HRFREL - FEAK n

Correlation coefficient Sample number

PR S

Influence factors

A HLER SOC 0.3885" " n=>597
434> N Soil total nitrogen 0.0374 n=>597
T+ AL N Available N 0.0539 n=563
+ 1L P Available P 0.2621"" n=589
AL K Available K 0.1127%" n="588
-3¢ pH Soil pH —0.2777" " n=489

FEIE N # A Chemical N input 0.0480 n=>597
FHL N # A Manure N input 0.1123" " n=>597
P>05 ¥ A P05 input 0.0917 n=>597
K20 # A K0 input 0.0700 n=597

S N $ A Total nitrogen input 0.1039 " " n=>597

% x RIRIBH] P<O.01 A ML I 35 R OG5 « RoRIKH] P
<2005 {1 R FELPER .
Note ; Highly significant correlations are marked with two ( P<<0.01) aster—

isks , while significant correlations are marked with one ( P<<0.05) asterisk .
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Changes in soil organic carbon and total nitrogen and its relationship
under three typical cropping systems in China

SHEN Xiaoan' © , LV Jiadong' , ZHANG Werrju’ , XIN Jingshu’ , REN Yi’ , XU Ming gang’
(1. College of Resources and Emvironment , Northwest A & F University , Yangling , Shaanxt 712100, China ;
2 . Ministry of Agriculture Key Laboratory of Crop Nuirition and Fertilization , Institute of Agricultural
Resources and Regional Planning , Chinese Academy of Agricultural Sciences , Beijing 100081, China ;
3 . National Agro—Tech Extension and Semwice Center , Beijing 100125, China)

Abstract ; Based on data of 20-year continuous observation from 34 sites around the country , we analyzed the char—
acteristics of changes in SOC , TN and the relationship between SOC and TN in dry cropland , wheatrice system and pad—
dy fields under conventional fertilization . The results showed that SOC and TN contents in topsoil increased significantly
in dry cropland , wheatTice system and paddy fields , while the changes in the soil C /N ratio varied among the three typi—
cal agro—ecosystems during the last 20 years of conventional fertilizations . The average of soil C /N ratio in these three
types of agroecosystems changed from 9 .87 in 198571990 to 10 .32 in 200172006 . The frequency of soil C /N ratio at
the range of 9™~11 were about 45%6 to 486 during the last 20 years . However , the frequency of soil C/N ratio at the
range of 779 decreased from 27 .50 1014 .5%4 , whereas the frequency of soil C /N ratio at the range of 11713 im—
creased from 15 .62 to 27% from 1985 to 2006 . Moreover , soil C/N ratio at more than 3076 of contentious long—term
observation sites in dry cropland increased in the last 20 years . Further analysis indicated that there were significantly
positive correlations between soil C /N ratio and the content of available P, available K , and the input amount of phos—
phorus fertilizer and organic nitrogen in manure , while there was a significantly negative correlation between soil C /N ra—
tio and soil pH . Overall , conventional fertilization accompanied with phosphorus fertilizer and organic manure promoted
the accumulations of SOC and TN , and the effect on SOC accumulation exceeded the effect on TN . All these results indi—
cated that application of phosphorus fertilizer and organic manure was the most important factor that affected the relation—
ship between soil organic carbon and nitrogen .

Keywords : cropland ; cropping system ; SOC ; TN ; soil C/N ratio





