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37 A8 (il X)), HUR AL 3.65 M hm? (&
1) U0, ARty 22 KU f, IRANIRE ,
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Soil zoning of the Tai-Lake Region
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Fig. 1 Geographic location and paddy soil region map of the Tai-Lake Region, China
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Fig. 2 Distributions of paddy soil sampling sites in the Tai-Lake Region in 1982 and 2000
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2.1 1982—2000 £ XX KFBLEREETH

FE 125 7 HHEEAE T AL X KRS BN
52 0314, BN 2.32 M hm?, 1982 4EF1 2000 4F
FKEAREL (0~15 cm) A EHH 1.58 gkg!
179 gkg ', A 20 AFEAEIE R 13.3% (£ 1), X—
SR GIRZAH TN 5 IR A LR IR E
RETEEA SRR FTHERM R -5 5102020
IKFE AR S BT 3B ) 3 R i X AR A
A R it P 2 1 R s 38 o (&l 3) T 8 2 iR
TF, 1982 4F I Ml X U8 A 5 AE - 347t FH 243 1)
S} N 243 kg'hm>Fl C 231 kg-hm™, T 2000 4E K
345 kg-hm > 1 270 kg-hm?2, 340835155 37.66%FH1
19.86%. LAk, MM FHA KN 2E & B2k
iR EEEMER, PE5eit, 1982 41 2000 4 A b
AERFERR 43900 1102 mm H1 1 175 mm, %341 X
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I TRE e (& 2) P21 2000 4F KW
HbIX 4 28 R A i A% SR 5 1982 AR SEAR MR, (H
SRGEEE (>2.0 gke') AYKRE L 1 AU N E
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1 B D 2 0.06 M hm®. M5 AR fb i s ] 4y
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TERA B, FESAEZ M XA PEEE . PaALER
VLRI, 32% M BUK RS + 22 & & (L,
FR A AE A M DX AR L AR R AR A S X
Hh, A& E LFAEEE 0~0.5 gkg' Z M A
%, WAL 0.92 M hm?, 54040 76 K 19 b X b &6
MPGILER, MERSFE T EZEEFE-0.5~0
gkg  TEFEIN, HIALR 0.56 M hm?, 54015 78 A
b DX A AR b AR IX R A 1t X /K A 3 20 4F
Mam e E SR 2R . AL 5 A
XK (£2), TEENINERATERMOXE, KR
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Table 1  Statistics of soil total nitrogen contents in paddy soils of the Tai-Lake Region, China

4y Year  H/ME Min/ (gkg™) KA Max/ (g'kg™) SEHIME Mean/ ( gkg™) FriEZ SD 5 R CVI%
1982 0.21 3.57 1.58 0.51 32.28
2000 0.36 4.28 1.79 0.60 33.52
450 - a) 3201 b)
E 400 N /,_/ E 300+ L
& il & i
< A < 280} 1 //
g 350 IHIp% s M
= I —/—/ E] LA
E’ 1 § 260 |
2 300 | i
i E 240
= £
2 250 F =
2 ®220
2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ) 1 1 1 1 1 1 1 1 1 1 1 1111 1111 1111 1 J
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A5y Year
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Bl 3 1982—2000 4F A i it X ZIE Fge AL it FH 12 10 4 B A Ak

Fig. 3 Inter-annual variation of N-fertilizer ( a ) ) and manure (b ) ) application rates during the period from 1982 to 2000 in the Tai-Lake Region
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Fig. 4 Spatial distribution map of paddy STN and its variation in the Tai-Lake Region, China
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Table 2 Statistics of initial paddy soil properties, climate data and fertilization data relative to soil subgroup, sub-region and administrative area

Wth @M Initial soil properties SAEEAE Climate data JiiAEA i Fertilization data
N N ) AR YRk TR it )
] LA AR R FEHIRE Annual AR RF
4325 Classification Annual mean
STN SOC Clay pH mean temperature N-fertilizer Manure
precipitation
/(gkg") /(gkg") /% /°C /(kghm?a') (kghm?*a™)
/mm

W2 Soil subgroup
VA KAE + Bleached 1.18 10.35 16 6.1 1153 16.4 303 205
WHEAKAE L Gleyfied 233 23.68 35 7.1 1203 16.7 380 225
BHRKF L Percogenic 1.23 11.15 2 69 1146 16.3 324 240
MBI KFE L Degleyfied 1.91 19.10 30 65 1256 16.7 386 267
W HBIKFE L Submegenic 1.00 10.20 15 68 1080 16.1 310 239
WH RKAE+ Hydromorphic 1.59 15.08 28 6.7 1219 16.6 361 278
+ X Soil sub-region
R L Febz + X

1.38 13.20 22 6.0 1217 16.1 318 235
Low mound and hilly area
K157 £ X Tai-Lake Plain 1.57 15.12 24 6.6 1154 16.5 321 220
AR+ X Alluvial Plain 1.45 13.19 27 12 1213 16.7 378 330
{3 2F 1 £ [X. Polder area 1.83 17.94 30 65 1241 16.7 385 249
FFEIX. Administrative area
YLIR4 Jiangsu Province 1.48 13.85 25 6.5 1156 16.5 315 200
W4 Zhejiang Province 1.79 17.64 29 63 1347 16.4 418 302
| ¥#§77 Shanghai City 1.64 15.78 26 7.4 1189 16.8 398 392
KiHIHBIX Tai-Lake Region 1.58 15.11 26 6.7 1207 16.5 355 261

STN: +HE£%(, soil total nitrogen content, SOC: TIEAHLHK, soil organic carbon content
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1.59 g'kg' FTHZE 1.83 gkg ™', ML 15.2%( & 5),
X 2 B LA v 1 RN A AR SR it FH e % e v )
WA XD, g, WHERKEEMEREMAR
JEAE 5t 150 038 N 361 kg-hm>a™' #l C 278
kg-hma™', HARFEH L 1200 mm (£ 2),

350 b)

30.0 - ]
250F [ ]
20.0
15.0
) 10.0

= 50

i 0.0 1 1 1 1 1 )
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&® 50

<H—IO.O

-15.0

VSTNC /%

¥ 24Soil subgroup

1 IEVERIKAE + Bleached, 2 W& BIKAG 1 Gleyfied, 3 B EBI/KH+ Percogenic, 4 WiHU/KFG+ Degleyfied, 5 HWE R/KAFE L
Submegenic, 6 ¥ & fl/KFi 1 Hydromorphic
K5 RZKMEL (0~15cm) FUELATHE (a) MEAGELLEE (b)
Fig. 5 STN (a) and variability of STN (b) in the topsoil layer (0~ 15 cm ) relative to subgroup of paddy soil in the Tai-Lake Region, China

Jit v ALK AR TR IR T AUKRE L, S K
PR ER AL FLA K IR 2 2E, AN 0.41 M
hm?, (55T IX KRG L ETE R 17.7%, %R ER
TR RS TR PR SR, N 032 gkg', X
FESBERUKRE RS ER SR AIEAR R
JIEL i ) AT A A 520 Ha it i
IKAE - FRE B IR 30%, UM A SN0 it FH £ 4331
9 N 386 kg-hm *-a™' F1 C 267 kg-hm >a™', [ A
1256 mm (% 2).

BEBKRE 20 b m X, BEHE
AERRAEE, WA 0.37 M hm?®, ST XK RS £ B
TR 15.9%, %S 1982—2000 FE4%A & &
123 gkg! FAZE 1.41 gkg™!, WIE R 15.1%, G
B rRE (16.3°C) FE/DRYFEM &= (1146 mm)
FHOXW A 1982 4E ) + e 4 R/ & TR0, 1
UT 20 AEZ AR (N 324 kghm2a™) FIREME
M FHE (C 240 kg'hm 2a™!) WA IZTRLA &
REIMEEMK S (F2) B

VR RUKAE - 20 TR e B R, 5

FEWRGEAE S BB ROMR G T 8, O 2 R X 53
MHEAR 020 M hm?, 5858 X KRS 4 A ALY
8.6%*", +IEWIRIZ (75% ) Rk (16%) F
FOZW 2K 1982 FF 2R A=A 1.18 gkg ', {H 1982
—2000 E 2R G R LT T 0.24 gkeg!, X 5K
UT 20 AEEE (N 303 kgthm2a™t) MK (C 205
kg-hm2a™) Jifi FH 2 A B A e 2],

BHERUKRS LAY 0.10 M hm?,  (58F5E Xk
Fe R RRY 4.3%, & AR X ME— 2/ B T %
M2, IZ WK D T KR R A, e
SR AV AN IEHES S TR,
1982 41 + e A & ik 2.33 gkg 'Y, {H 1982
—2000 FE LR F R T 0.61 gkg', ZEfLIRE K
—26.3%, X FEGIZW IR WIGA LA & .
AEEIR B AR A A K ST, R
H HLAEGE R C 225 kg-hm 2a ™", 4F 35365 &5 ik
16.7°C (& 2) B+21)

W KRS A8 K X AT 0.01 M hm®,
B AE B b L . 1982 AR IR R A & =
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B 1.00 gkg', FEEHEER DN AMREM
MEHEVE A O, Pageit, 2300 26 A% I & )
B4 16.1°CH 1080 mm, FhAr &&= {UN 15%. 5
BRI FAC AR, 2000 FE LR S REE T
0.22 g'kg ',
23 KHMEARLIRAFELIEREEER

ORIl X 3R R B P b DX, 7R R b R R
B R TR EHEEENLE, R ERR. -
A7 B S AL A RSk 4 4
+X: ERMKLEX . KR X D R+
XA 1 4 X2

N 6 T LA Y, R I XA ] s 48 4%+ Xk
iR i XA 22 AR K IR £
DA TR X P L A 3, KA AL 0.69
M hm?, EF 4 e R R K R b R v R K
FEt, 2901t XOKRE - BOE L) 90%. 1982 4F Al
2000 4F + SR SRR, 510 1.83 gkg ' F
201 gkg!', XEERZHXEEMERSE (31%)
FENE . RFACHEHE (5500 N 385 kgshm > a™' Al
C249kghm™>a ') FE T RAMEE (F2)F 2,
{3 1982—2000 4[] 24 b B X iz + X (0 B KRS
1 Y W[ e s e B Sy AR SV WA R R
KAELL, HFRALAREAL . fRM: (6.6) AR
BRI Ih A &R (1.83 gkg!) BT HIESA T
MEREE, I 20 AFRA S RIS X AR R
E,(J , ’fx%j 9.8%[25' 27-28]o

Y O o M= B S TR S 4 A R 7 o TR 8
B S 0.64 M hm?, (5 HF5E X KRS + 0w

[0 19824 Year 1982

25 @ @3 20004 Year 2000
~ 20F
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2 15F ™
2 .
i 1.0 )
&1 M
® ™
H 05F »
Y
OO 1 1 L N 1 J
1 2 3 4
+ X Soil sub-region
1 Low mound and hilly area 2

K6 EEKFEL (0~15cm) NE+HX4
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FRLAY 27.5%1, 22 4 X P VT3 0 ot [X A K P
WkiZ, Fkid, HHEZSBER, S8R KRR ™
i, MRS R, 1982—2000 A &7
BRI, AR R 0.26 gk, AEALIRIE N 17.9%.
X EE 524 AR ARG 4 & i S AR
AR FNEE A G, mgeit, R+ XOKFE
TVt AR S EN 1.45 gkg !, AICHAFE A
273935 N 378 kgrhm 2a™' F1 C 330 kg'hm 2-a™' (%
2) [25]O

R L FrBig A X 3 43 A 7 A b DX ) P &R 5
e, AKAFHTE R K 0.39 M hm?, 858 XK AE 1 44
ARG 17.0%1, 12 41X 32 M I i S i) S BUK 43 i
KEHRMNE, HHETHEH, Bk s 22%,
REMLII B EE B 1982 EHIFELRGEMNN
1.38 gkg!', KT HAb 3 A~EX, MM 2000 4F 34
ASEEIAZE 1.82 gkg!, FEFHSZ T XM
(O AE BT DL R R R B T B G, B geit, 1982
—2000 4712 4 DX {10 4 357 7 5 AR W 240 1o 16.1°C
1217 mm (£ 2) P20 ook, BRMRIGE 2R
3B AR AA VLR K= A, FE5GE 20 4F
[] 42 &L Y R A 31.8%

TR P A XA T A B X () AR T AL ER, UK
FE AN 0.59 M hm?, (55 IX KA s m ALY
25.5%1 4 X AR I RUKRE L (028 M
hm?®) FIEGERIKAE + (0.13 M hm?) B F, 1982—
2000 4F1% + X AR SR AR YRR K &5 51 R 16.5°C
1154 mm, FRDHOSBERFARTFEAENE
%, EATREMN LT 0.04 gkg ' P,

500 p)

40.0 -

SRR VSTNC /%

O O 1 I_l 1 1 J
' 1 2 3 4
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Fig. 6 STN (a) and variability of STN (b ) in the topsoil layer (0~15 cm) relative to soil sub-regions in the Tai-Lake Region, China
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24 KiXARITHRKBIERSEER
K IX 258 1y R 2K R R &R ARk
F (F£3), 1982—2000 VLI035 . L ALy
ARG R EEES L, Ak R R
WV KRG+ R A, WIRERK, H 1982
AERY 1.79 gkg ' B ZE 2000 4E19 2.22 gkg !, 284k
MR BEIR 24.0%; TdbE8 L PG b TL IR K AE 4
AR R B KRB A/, 1982 4R 1.48 grkg !
K2 2000 4E9 1.59 gkg ™!, ARAKIREEL R 7.4%:;
T KRS A A U SO KR L T LA ST
IREZIE], 1982 4R 1.64 g-kg 'K E 2000 4F

1) 1.89 gkg ', ZALIRIE N 15.2%. WIiT& /KRG LA
REEREHE S TILHRY, — il e hk
WA, WG, WL A AR ZALE A=)
M N 418 kg-hm2-a™' Fil C 302 kg'hm 2a™', Mi{L7R
B RIEAR F IO A RS 3 N 315 kg-hm >a™
I C 200 kg-hm a5 55— J5 i J2: [ o % 47 34 %
T R B 2 S R, WV A A S8 B T R R
SRR 1 347 mm Al 16.4°C, TILAE 5910 1
156 mm 1 16.5 , &/ WA EFMSFE8 L
ok AR, HHARELSR, ARTREZNY
oo i (£ 2).

x3 KPHXAREE (H) kKELER. TELEE. THUERTURESH

Table 3 Area of and soil total nitrogen content, variation of soil total nitrogen in content and variability of soil total nitrogen in content in paddy
soil relative to administrative area in the Tai-Lake Region, China

AT L Area 1982 FF R A 2000 “F A SR Ak AR AK W E
Administrative area / ( X10* hm?*) STNiogs/ (gkg™')  STNygeo/ (gkg')  VSIN/ (gkg!) VSTNC/%

YL.#48 Jiangsu Province

# ¥ Changshu 7.55 1.64 1.82 0.18 11.0
FH5E Dantu 5.07 1.33 1.43 0.11 8.3
F+FH Danyang 9.58 1.36 1.36 ~0.004 0.0
7LBH Jiangyin 8.69 1.43 1.81 0.38 26.6
4:37 Jintan 7.10 1.23 1.52 0.30 24.4
AJ4% Jurong 8.03 0.86 1.21 0.35 40.7
E21lI Kunshan 7.57 1.97 1.98 0.01 0.5
PEPH Liyang 10.84 1.04 1.28 0.24 23.1
KA Taicang 6.14 1.48 1.59 0.11 7.4
YT Wujiang 9.79 1.75 1.96 0.21 12.0
S B Wuxian 14.78 2.18 1.77 -0.42 -19.3
R Wujin 14.85 1.31 1.41 0.10 7.6
il Xishan 9.77 1.53 1.57 0.05 33
B Yixing 10.34 1.33 1.55 0.22 16.5
KKk Zhangjiagang 2.54 1.37 1.58 0.21 153
H3t Total 132.63 1.48 1.59 0.10 7.4
¥ Shanghai City

F 111 Baoshan 3.13 1.28 1.43 0.15 11.7
440 Chongming 3.73 0.91 1.53 0.63 69.2
JiIY> Chuansha 3.71 1.41 2.14 0.73 51.8
7% Fengxian 5.87 1.42 1.58 0.15 10.6
FE Jiading 429 1.36 1.65 0.29 21.3
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1522 +  HE % W 55 56 &
TTHIX i Area 1982 & F A 2000 A AR G S AK W E
Administrative area / (X 10* hm?*) STNioso/ (g'kg')  STNugoo/ (gkg')  VSIN/ (gkg') VSTNC/%

4111 Jinshan 5.63 2.08 227 0.18 8.7
ML Nanhui 4.11 1.70 1.75 0.05 2.9
T Qingpu 5.68 1.98 1.95 -0.03 -1.5
17 Minhang 3.49 1.24 1.92 0.69 55.7
FAVL. Songjiang 5.90 2.29 232 0.03 1.3
J31 Total 45.55 1.64 1.89 0.25 15.2
Wiil48 Zhejiang Province

25 Anji 4.18 1.90 2.78 0.88 46.3
%% Deqing 3.11 1.92 2.27 0.36 18.8
7 Haining 3.92 1.31 1.54 0.24 18.3
14k Haiyan 2.74 1.60 2.14 0.54 33.8
1M Huzhou 6.02 2.05 2.60 0.55 26.8
3% Jiashan 4.13 2.17 2.16 -0.01 -0.5
#:2% Jiaxing 6.57 1.95 2.01 0.06 3.1
Ifi% Linan 3.06 2.14 2.60 0.45 21.0
S Pinghu 4.81 1.61 2.05 0.43 26.7
il £ Tongxiang 4.42 1.48 1.75 0.27 18.2
AHL Yuhang 5.27 1.55 2.19 0.64 413
2% Changxing 5.62 1.71 2.48 0.77 45.0
&t Total 53.84 1.79 222 0.43 24.0

STNgs2: 1982 4F 1€ 4% Soil total nitrogen content in 1982, STNag00: 2000 4 +3E4>%( Soil total nitrogen content in 2000, VSTN;

A {k it Variation of soil total nitrogen, VSTNC: ZE{LIE & Variability of soil total nitrogen content

KX 25 B (i, X)) #ZKFE LR &
HARE (F£3), 1982—2000 4EHZHH | K%
B E D RITX ., KRB MSEHE SR AR
AT 0.6 gkg™', LIRS 40%. X Al fE
HRATX . N B Ewin RIS A S R
H¥, 9 1.24, 141, 155 gkg™!, HEHE
AR KM% IAT ORI B A 4 R RN A
1200 mm, 5%BH BLRIK 2 BLAR Y U H &= 4
#id N 350 kg-hm>a'. S, 1982—2000 4F[H] 2=
B.OEHWE . #EEAMNEE 4R (O, K) &
R mA T, 2455 0-0.42. -0.03, -0.01
#1-0.004 gkg ' XA FE S X 4 M AEFE VIR 2R
R LGSR IR d Y G N I L S S TS W
R R HWEA RS R Ao A
218, 2,17, 1.98 1 1.36 g-kg ™", HIUA +HEA HLIR

TR 23.45, 20,77, 20.50 F1 11.59 g-kg ', H
FHH BARBIBE M A 1 068 mm, 43538 B ik 5
16.2°C, AR, LA LAS - 5A LK
AR IEH R, Hg 8 (. X) £
ASTHEEALENT 0~0.6 gkg' 2], AR{LIEEA
T 1%~40%2 |f]

SAKE, KX &EmME (T, X) 2%
AR — 7 10 32 B R M SRS R R
I3 — sz B A, — O T
AL AE b ] 2 S B A S R B4 . ARG
KU, FEAEFHRFIAT] 30%, KT H-F
BRSOk R A 230 i R A KAR
BEIMKAAE FRAR R U P2 R, 784 5 A i X
KR T AE B AR R, AR A A DX s v A
A i ) 5 30 E A A A PR -
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YA DAk AT L XK RS A i sh B AR
25 18] 43 A 1] SRy B 18 12 D 3K A i 7 A S A 5 ) R
PR ZKYE . WAIFSE KA, 1982—2000 45 Kb
X RZKFE A SRR LTS, T
mT 021 gkg!, AEEEWR . WAFKFE T
KHAE, WA, WEE A, EEYE R E RUKRE L
SRSEMEK I 020 gkg!, MEHF KR+
JEME— TR, WD T 0.61 gkg'c WA+
7 7 T NI ol 70 o R vt 2 D 5 e =
Sl L, AR 0.44 F10.26 gkg !, TR EE
P A X AR R 4 X R S e K g, 455
7 0.18 F10.04 gkg ™' o MANFATEIX KA, TTHAE .
TR T AT A K IX KRS £ AR S R R AR
FREEM & . B FRiAr . A A A 1 o S
ZHAEFEAE T, 1982—2000 4F K i X+ 184 A&
R RRIFREE AR, ARNEDEZE . £ X MATEIX
SREGEESEBE . WL, 7655 K XK+
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Research on Dynamics of Total Nitrogen in Tai-Lake Paddy Soils of
China Based on 1 : 50 000 Soil Database

YUAN Ping'?* ZHANG Liming'*" QIAO Ting'? XIE Angian' YU Dongsheng’
SHI Xuezheng ® XING Shihe'? CHEN Hanyue'?

(1 College of Resource and Environment Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China)
(2 University Key Lab of Soil Ecosystem Health and Regulation in Fujian Fuzhou, 350002, China)
(3 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China)

Abstract  Accurately assessing changes in soil total nitrogen content (STN) in farmland soil is the basis for
effective field management. In this study, an area of 2.32 M hm” of paddy soils, or 37 counties (or cities) of in the
Tai-Lake Region, was delineated as study zone. The 1 : 50 000 high accuracy paddy soil database developed and
based on the analysis of the 1 096 samples of topsoil collected during the Second National Soil Survey in 1982 and
the 1 393 samples of topsoil collected during the “973” Project in 2000 in this region was used as the basis for
quantifying dynamic changes in STN in the paddy soils of the region over the past 20 years. Results show that STN
in the paddy soils increased by 0.21 g-kg ' in the period from 1982 to 2000, displaying a significant accumulating
trend, especially in degleyfied paddy soil, in which STN increased the most significantly or by as high as 17.0%. But
in gleyfied paddy soils, it decreased by 26.2%. The dynamics of STN also varied with landform. In the low mound
and hill areas it increased significantly or by 31.8%, while in the Tai-Lake plain region and polders it increased
slowly up or by only 9.8%. Moreover, the dynamics of STN varied, too, with administrative zone, the mean STN of
Anji, Changxing, Chuansha, Minhang, Yuhang and Chongming increased by more than 40%; while that of Wu,
Qingpu, Jiashan and Danyang decreased somewhat. It is quite clear that as a whole, the soil total nitrogen in paddy
soil of the Tai-Lake Region varied sharply with area, so it is imperative to reduce field fertilization, case-specifically
in the light of soil subgroups, sub-regions and regional nitrogen enrichment degree so as to prevent soil nitrogen loss
and water eutrophication.

Key words  Soil total nitrogen content; 1 : 50 000 soil database; Paddy soil; Tai-Lake Region
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