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Table1 Area of fluvo-aquic soils in survey regions

TR el Tl GEE2 JsEH JEHE B Kim ik
R A (km?) 918.00 1102.11 990.00 1340.14 959.00 122050 1050.90 7580.65
WA LT (km?) 729.53 839.60 682.67 1116.00 904.87 912.93 793.67 5979.27
W TR o T TR (%) 98.00 96.74 97.77 98.64 95.54 98.30 99.93 97.84
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Fig. 1 Survey regions and distribution of soil sampling points

1.2 HEHLXE

it DGPS HilIRAE, HRAE T34 i 961 14,
SRAERE LB B A5 - R Ak e, AR ER
TR A IR, R AT O T A 1
M, SRR SRIFESSHIZE 2 ~ 3 km ZIAl. SRR SO
FpSAY, Bl BRIERE. WREXM S, HEEEX
BE KRR N 0~ 15 cm, {EZ 1/5 (3R 2 KRt
RCRIERZ (15 ~30 cm) FEfh. X 3R R
NGB 2,

R2 IEHSREER
Table 2 Information of soil sampling in survey regions

X A% KA WEREL [EETPSE
(km) B3 HERE 2K
FEN 25x25 107 22 129
)5 3x3 102 20 122
Ao 3x3 97 19 116
J5 BH 3x3 139 30 169
TEHE 3x3 109 23 131
H 2x2 134 30 164
(S2E] 3x3 105 24 129
il — 793 168 961

1.3 A%
4 N e SR HH 2o T BV s Bfid N 2R HH
fidr B BE b S ISR A ArcGIS3.1 At

2 HR5HH

2.1 TEREIKRRETEDHEHE
2.1.1 &N SN FELHEPEHMES N
EOEIA, URFEHIENMLIAEN, £
AR A N K. A N S RHIXRRE,
EIR AL T Eh &R 2 . ERHEK e T N R
A FERIARXS 2255, Rl T L3 g HUs e AR
YRR BRI AR FH AR R 55 . HIEM4 N & VP
45 N F R 1A TE R R

3 AU A X R R R K2
AN ERGE R, gRERY, FHhXERE LA
N P& B 2N ER, X IEAEN TR
7F 0.10 ~ 1.46 g/kg 2 [H], L, EIR4 N FFH& &
I, A 0.85 glkg, FEVFEIAK, 4 0.55 glkg. AR
TRAE A N B g (R4, &
Wi B K3 BRZ LA N TS ELT 44,
AR, SN PR, R AT 5 %, )8
K7k o

UL R 2 A NP S R B (R 3D, I
L, BN PR IEEER A NP RIS AL T 6 2,
JEAARACT, HAbHX AT 5 2%, JBKE, 14N
FoH

T2 ARBE (KRG T3 R
MR E R . AR fsR A,
RIS N SRS A BARE—E A R (]
2. £ 3), AEA AR SEE N TEm . HLh, &
AR AR AR, AR REULH] 37.16%, i
59, 10 19.63%. WREFIM. L. WEEE A AR
SRR, AR RBH>30% , Hrh E A A 2SS
RECEEIAF T 45.09%; oAt A5 b X AR S R AAL
76 30% LI R,
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Table 3 Statistics analysis of soil total nitrogen in typical fluvo-aquic soil regions
X 0~15cm 15~30cm
THMHE /ME RRMH iR ARRR THIHE e/ ME RRMH FrAE 2 A5 R
(9/kg) (g/kg) (g/kg) () (g/kg) (g/kg) (g/kg) (%)
FIN 0.61 0.08 1.15 0.18 29.32 0.42 0.14 0.77 0.14 33.50
IR 0.68 0.23 1.18 0.17 24.63 0.43 0.19 0.66 0.12 28.53
B 0.85 0.36 1.42 0.22 25.58 0.58 0.19 1.30 0.26 45.09
JBA 0.73 0.17 1.27 0.21 28.51 0.51 0.28 0.83 0.14 28.43
jased 0.55 0.10 1.15 0.20 37.16 0.34 0.13 0.58 0.12 36.03
H 0.78 0.32 1.28 0.15 19.63 0.59 0.25 0.88 0.15 25.372
Kie 0.79 0.44 1.46 0.17 21.70 0.57 0.19 0.86 0.17 29.76
®4 EoRLETMETNL LN RSOGO N =
Table 4  Grade criteria of soil nitrogen for fluvo-aquic soils in A ,——--*r J\
the 2nd national soil survey h\‘i};«
o
) 4> N (g/ kg) A N (mg/kg) G K -

1 >2 >150 Herea

2 15-~2 120 ~ 150 i

3 1~15 90 ~ 120 H

4 0.75~1 60 ~ 90 (A0S

5 0.5~0.75 30~ 60 i

6 <05 <30 AR

SR < e 5 He e MERACE 4 N T {:ﬁ

it (g/kg)
| <05

‘at o 0505,
SO TIREB T A2 5 FR. SRER, #H 0w 0w = 0C 10
X L34 N B EAE 3~6 JUKF AT oA, Hd, oF
Jis @, JRBH B, KIE 700% LR A NS
HIMIAE 4. 5 BKT, TMIEM L IEHE 80% Aot iR B2 @A+ XLES NTENHE
A N SEALT 5 ZKCFLUT, AR EMRARK Fig. 2 Spatial distribution of soil total nitrogen
S X 77.14% 1) 3R Z 4 N #4LT 4 ~ 5 K in typical fluvo-aquic soil regions
T 3GUKTIIL 7.18%, N ik {E
®5 H#EHIXRELIES N SELRIERLLH
Table 5 Areas and percentages of surface soil in term of total nitrogen content
HuX 1% 2% 3% 4% 5% 6 &
[l tefsl [R5 Lt T Ll A L4 T tefsl (R Lt
«md) k) (kmd) (%) (km?) %) (km?) %) k) k) (kmd) (%)
N 0 0 0 0 22.33 291 126.73 16.50 410.00 53.40 186.40 24.27
I 0 0 0 0 21.20 2.44 254.0 29.27 497.47 57.32 95.27 10.98
I 0 0 0 0 151.4 20.62 355.73 48.45 166.53 22.68 60.53 8.25
J B 0 0 0 0 105.8 9.35 374.40 33.09 480.27 42.45 170.93 15.11
HEH 0 0 0 0 26.07 2.75 130.33 13.76 391.00 41.28 399.67 42.20
=l 0 0 0 0 3153 3.73 504.47 59.70 27747 32.84 3153 3.73
K 0 0 0 0 75.67 9.52 355.53 44.76 51.06 42.86 3.40 2.86
X 5k 0 0 0 0 434.0 7.18 2101.2 34.75 2563.1 42.39 947.73 15.68
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2.1.2 BEfE N BIEBAE N SERGCWE 6 By
TRe SRR, BB N S EEAAEA RN S
B, MK R 2 - HERR AR N P35 5 AT e 60 mglkg A2
Fiy HAPEHERIE AR, PREELT 5 %, K%
7K, Hofth 6 MRS e, WAL T 4 90, WK

syl

-

WK JZ TR N 5 AR Z TR, 52 W

1
WA N T3 S R T AT 30 mglkg, & B N 7

Y& 8 AE 40 mglkg Aoy, HBAL TR

ALK 2R 2 R AR N S 2SI A 3
fiw, HAEa A4 N o aEOIMoe, R Bl
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Table 6 Statistics analysis of hydrolyzable nitrogen in typical fluvo-aquic soil regions

Hi X 0~15cm 15 ~30cm
T B/MA E=PNE PRt 22 LR ERH THME H/ME E=PNE iz ARRE
(mg/kg) (mg/kg) (mg/kg) (%) (mg/kg)  (mg/kg)  (mg/kg) (%)
gl 60.20 26.59 106.36 15.70 26.09 42.83 19.94 96.38 17.91 41.82
S5 61.04 28.25 89.74 13.92 22.80 33.82 14.96 58.16 958 28.33
Hk 65.14 11.63 116.33 17.81 27.35 35.66 3.32 59.82 13.78 38.65
J5UBH 62.08 21.60 99.71 14.89 23.98 43.82 19.94 69.80 11.43 26.09
fage 53.43 14.96 99.71 14.14 26.47 33.73 14.96 56.50 10.90 32.33
ol 51.91 19.19 101.42 12.23 2355 39.79 16.45 67.16 12.25 30.786
K38 66.08 42.67 96.46 11.85 17.93 45.61 18.55 72.35 13.96 30.60
A D AR 4 30K T B N B 4 AR A (R T,
R e S X TR N P R ACHSE 3 2L Rk
I S, EE4ERLE 30 ~ 90 mg/kg 2 I, 4~5 %K, %
qﬁb PN 7K 5l P B T AR 23 ) o 3815 il DX 38 S i

ThE (9/kg)
<30.0
30.0 ~ 45.0
45.0 ~ 60.0
= 60.0 ~ 75.0
B 75,0~ 90.0
I 90.0~120.0

3 HEM+XITIERERE N ZE2HE
Fig. 3 Spatial distribution of hydrolyzable nitrogen

in typical fluvo-aquic soil regions

U1 90% LA b, Rl akidt, B R 2 IR N K
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FEAN A X AN 2.62% 1R ARE N & >90
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1, fhge N REXSARAVED A=K 28 T 2
2.2 ITERAFHRTIHFE

PR IR R R TR, B . KRS
SRICHEIFEMT, I RN RS, 3 L B IR o
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Table 7 Areas and percentages of surface soil in term of hydrolyzable nitrogen content
X 14 24 3% 445 5% 6 %
HEA L 41 TR Eal]] TR L T L 41 HEA L 41 TR Eal]]
kM) ) kM) ) km) ) km) %) km) () (km) (%)
gl 0 0 0 0 29.80 3.88 305.67 39.81 417.47 54.37 14.93 1.94
PR 0 0 0 0 0 0 391.60 45.12 444.53 51.22 31.73 3.66
iRy 0 0 0 0 37.87 5.15 416.33 56.70 257.33 35.05 22.73 3.09
JBA 0 0 0 0 32.53 2.88 610.47 53.96 447.67 39.57 40.67 3.60
S 0 0 0 0 8.67 0.92 260.67 27.52 599.53 63.30 78.20 8.26
H 0 0 0 0 12.60 1.49 157.67 18.66 649.53 76.87 25.20 2.99
KiH 0 0 0 0 37.80 4.76 469.00 59.05 287.47 36.19 0 0
[X 35k 0 0 0 0 159.27 2.62 2611.4 42.90 3103.53 50.98 213.47 3.51
*8 HMAWMTXRETIENEZSE 20 FETHY
Table 8 Changes of nitrogen content at 0 ~ 15cm soil layer during 20 years
Hh X FA 4= N (g/kg) BfiE N (mg/kg)
SN 1983 (n = 489) 0.61 59.00
2003 (n = 107) 0.61 60.20
2003 4ELL 1983 1 )1(%) 0.00 2.03
TR 1983 (n= Ai¥) 0.62 49.00
2003 (n = 102) 0.68 61.04
2003 4E L 1983 £E 14 111(%) 9.68 24.57
Tyl 1983 (n = 316) 0.543 39.0
2003 (n =97) 0.85 65.14
2003 4Lt 1983 4EH4 1 (%) 56.54 67.03
JBA 1983 (n = 872) 0.50 34.2
2003 (n =139) 0.73 62.08
2003 4E L 1983 £E 14 111(%) 46.00 81.52
HEHE 1983 (n = 764) 0.72 36.99
2003 (n = 109) 0.55 53.43
2003 £E L 1983 £E 1 )11(%) -23.93 44.44
E R 1983 (n = 1078) 0.55 46.14
2003 (n =134) 0.78 51.91
2003 4ELL 1983 4FEH )11(%) 41.82 12,51
KIH 1983 (n = 470) 0.58 -
2003 (n = 105) 0.79 -
2003 £E L 1983 £E 1 )11(%) 36.21 -
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Changes of Soil Nitrogen Under Intensive Crop Production in Typical Fluvo-Aquic Soil Regions

ZHU An-ning!, ZHANG Jia-bao®, YANG lJing-song?, ZHOU Ling-yun!, XIN Xiu-li*
(1 State Experimental Station for Agro-Ecology in Fenggiu , Chinese Academy of Sciences, State Key Laboratory of Soil and Sustainable Agriculture (Institute

of Soil Science, Chinese Academy of Sciences) , Nanjing 210008, China; 2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: To evaluate soil nitrogen levels and their distributions and changes under the intensive crop production in fluvo-aquic soils in China
during the late two decades, a comprehensive survey was conducted in seven typical fluvo-aquic soil regions in Huanghuaihai plain. The results
showed the accumulation of soil nitrogen, soil total nitrogen content increased by 0—56.54% in most of fluvo-aquic soil regions, and soil hydraulic
nitrogen increased by 2.03%—81.52% in all of fluvo-aquic soil survey sites. However, soil nitrogen generally was at lower level according to the
grade criteria of soil nutrient, above 92% and 90% of the fluvo-aquic soil areas were under 1 g/kg for total nitrogen and 30—90 mg/kg for hydraulic
nitrogen respectively.

Key words:  Fluvo-aquic soils, Nitrogen, Distribution, Change



