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Table 1 Changes in soil C and nutrient content of paddy fields in a chronosequence of cultivation in red soil region

pH

Depth Org. C Total N Total P Total K Total Fe Free Fe Free Al

(cem) Cultivated (ekg!)  (gkg!)  (P0s, g (KO, g (Fe03, g (Fe03 g (ALOs, g
years kg™ 1) kg™ ) kg ") kg ke 1)
(a)

0~10 0 4.49%010 458*1.27 039+005 0523002 108*+035 50.8*1.37 367FlL 68 LME005
3 576012 60910.36 03F0@ 127F013 160f12 %6.1%28 366*L00 113026
10 61002 696+0.88 075F009 2m@*039 14208 5L6%1.30 3L8FL 4 104F007
15 5195004 144F1.20 12F00w 114F012 107f0%8 8.28270 204F00 0883007
30 58100 196f1.51 1eFfo® 180F023 9.20Fx0n 448.5%1.5 2724F1 4 o4F008
80 5110 22074 181Ffoor 154F004 7.80f046 26.5F1.42 135%f110 093F010

(1) Li ZP, Velde B, LiD C. Loss of pdassium chy minerals in flood imrigated, rice groving sols in Jiangxi Province, China. Clays
and Clay Mineral, 2003, (in press)
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pH
Depth Org. C Total N Total P Total K Total Fe Free Fe Free Al
(an) Cultivated (g kg ]) (g kg ') (P20s, g (K0, g (Fe03, g (Fex03, g (ALO;3, g
years kg™ 1) kg™ ) kg ") kg ke 1)

(a)

10~20 0 468%t029 2279%05 0.31+0. 2 055%0.05 11.8F0.45 55.2%227 32 6%1.57 0.95%0.10
3 5@3+023 351113 0.41FX0.00 075%£0.17 15.8%1.55 57.3F2 ® 399F2 51 1.62%0.55
10 592%028 606105 0.63%0.10 164%0.28 14.7%1.22 51.5£233 335%1. 10 1.11F0. 11
15 524%005 11.6£077 1.01£0.07 098%£0.07 10.2£0.26 42.3F£1 20 29 8*1. 10 0.96%0.17
30 562009 18.1%145 1.50F0. 14 1 62%0.18 9 13£0.25 44.4%255 27 7%2.15 0.81£0.00

80 5231004 19124 1.61F0.2 138%£0.07 777X0.12 27.3%x3 3 153%2. 05 0.85%£0.09

23
231 ( 2, .
R 30a 3a 30 a R 1.1
(0~ 10em) 3.9 (10~ 20em); 80a 30 a , 83 (0~10em) 16
(10~ 20 em) , 30a |,
15 a, , s s
’ ’ 2 ’
232 (2, 3a 30a
, L5 (0~10em) 22 (10~20cm); 30a 80a ,
2 (0~10cm) 15 (10~ 20 cm) , ,
; 80 a , 4.4x10*g” '£(0~ 10 am) 1.8x 10*
g~ '£(10~ 20 cm); L18]
233 , ,
, 2
kl k) r=
0.958" (0~ 10 em) 0946 " (10~ 20 em), r=0.926"" (0~ 10 em)

0.932" " (10~ 20 em)
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2

Table 2 Changes in sol miaoorganisn and enzyme activity in paddy fields in a chronosequence of cultivation in red soil region

1000~ 1200 kg hm~ 2™ 3a
1500~ 2 000 kg hm™ %,

5000~ 6 000 kg hm™ 2,

3a

2~3

l

30 a s

Depth Bacteria A ctinomycetes Fungi Nitrobacteria Invertase Urease

(cm) Cultivated — (x10* g™ ! (x 10t g! (x10°g™! (g~ ! woil) (Glucose, mg (NH,*-N, mg
years soil) wil) soil) g ' 24h™ g™ ' %4h )
(a)

0~10 0 140812 1 14.8%£20 25610 2 5.0t00 14 6£110 0. %1 10 008
3 79.8+£35.0 am.8t136 7.9%20 755. 0605 9 17 60+ 1.24 0.905+0 032
10 1308.0£283 5 166 614.6 2.2+14 8 303%29 16 260 34 0.906t0013
15 229 4181. 4 12.6t04 1616 2 8. 7E 7250 16 8+075 1. 049 £0 040
30 1600.2+£19 5 2.7%14 40+37 1872.1£164L2 15 35F0% 1. 113 %0 067
80 15609050055 48.2%28 20822 435094%+4319.4 18 F017 1. 1900010

10~20 0 70519 9 203131 5.3%14 0.0£00 16 55£2 10 0. 92910 006
3 3228%33.0 118 8*4.5 7.0£15 339.9123 8 17. 910 2 0.87810016
10 1308. 61173 4 40.4%85 125189 771417 15 4010 53 0. 87510 020
15 91 6£30.5 10.8t03 M1E2 4 356 7£19.9 15 07£0 50 1. o3 £0 014
30 1573.6£378 0 25.0%28 245%59 1 100.9£640 5 14 06176 1. 07220 019
80  525.9%23M7  24.2%+07 19319 1798 1%83278.8 16 86121 1. 096 %0 101

3

\ 7% 20 a
, 20 a s
, , 20% (21,
: . 8 gkg !,
, 350g kg ', 400¢g kg™ s ,



876

40
(o 20 a
, , 50 ~ 100 a (2l
, (22, 10a .
80% ~ 85% . 1,
,30 a ,30a
@, 2250 kg hm™ ? JAla ,
s 30 a
, :3a (
2250 kg hm™ 2 ),0~ 10 em 0.5g kg 13gkeg (1 2)
30 , ( ) ,
1990 5a 8~ 12 mg kg™ 14~ 18
mg ke~ 1 16] ,
[23]
1gks L 20 mg kg~ 5
, Olser P , 0. 1mg LY ),
1~ 25mgL™! , ,
6% ~ 17%, ,
[17]
( 2) i [ 16] ,
[24]
. 3, , 50% ~ 80%,
N Fe Al ’
) ( 2,
,30a R 2,
) > 30 a s
.80 a 30a 16% ,
20% ~ 30% ,
1. 1992
2.

s s

, 1988, 1989, 1990, 1991, 1992,

(1988, 1989, 1990, 1991, 1992, 1993, 19%4, 195, 19%, 1997).
1993, 19%, 1995, 19%, 1997

3. Pikul JL, Allmaras R R. Physical and chemical properties of a Haploxeroll after fifty years of residue management. Soil Sci.

(2) . N
(3) . L



877

20.

21.

22.

23.

24.

Soc. Am. J., 1986, 50: 214~ 219

Luna-Suarez S, Luna-GudoM L, FriasHemandez J T, @ al. Soil processes as affected by replacement of natwral mesquie
ecosystem with maiz crop. Biology and Fertility of Soils, 1998, 27(3): 274~ 278

Aon M A, Sarena D E, Burgos J L, et d. Bilogical, chemical and physical properties of soils subjected to conventional or
ne-till management: An assessment of their quality status. Soil & Tillage Research, 2001, 60(3/4): 173~ 186

, 1985, 22(1): 1~ 11

s ’

, 19718
, 1996
. . : , 1986
s s , . : , 1981
. . : , 1985
Brinkman R. Ferrolysis: A hydromorphic soil forming process. Geodema, 1969, 3: 199~ 206
, 1983

LuF X, Zhu SQ, Yuan CT. Evoluion and devebpment of alluvial paddy soils in Zhujiang delta. In: Institute of Soil Sci
ence, Academia Sinica. ed. Proceedings of Symposium on Paddy Soil. Beijing: Science Press, Berlin: Springes Verlag,

1981, 409~ 413
, , Velde B, . . , 2002, 34(3): 134~
137

, 2002. 57~ 60

1998
Sahawat K L. Nirification in some tropical soils. Plant and Soil, 1982, 65: 281~ 286

( ). : , 1995. 199~ 207
Gami S K, Ladha J K, Pathak H, et al. Longterm changes i yield and soil fertility in a twenty-year rice-wheat experiment
in Nepal. Bbl. Fertil. Soils, 2001, 34: 73~ 78
Mosier A R. Soil processes and global change. Biol. Fertil. Soil, 1998, 27: 221~ 229
s . CO, . , 1995, 32( 2): 117~ 127

, 199. 212~ 273
, 1998, 31(1): 46~

s s >

DYNAMICS OF SOIL PROPERTIES OF PADDY FIELDS IN
RED SOIL REGION

Li Zhong pei LiDe cheng Zhang Tae-lin Chen Biyun Yin Rutling Shi Ya gin
(Institute f Sol Science, Chinese Academy o Sdences, Narjing 210008, China )
Sunmary

In the present study, changes in soil physical, chemical and biological propeties in paddy fields of

a cultivation chronosequence were obsaved by field sampling in a typical red soil region in subtropical

China, Jiangxi Province. After cultivation, clay (< 0. 002 mm) content decreased from 39% of the orig+
nal uncultivated wasteland to 17% of the 80 a paddy field, while silt (0. 02~ 0.002 mm) content is
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creased. Soil pH increased generally by 0.5~ 1 units, the O~ 10 an soil organic C and total N contents
increased respectively from 4.58 g kg™ ' and 0.39 g kg™ ' of the original to 19. 6 g kg™ ' and 1. 62 g ke ™!
of the 30 a paddy field, and then remained stable. Wih 3 a cultivation for paddy field, total P content in
creased from 0.5 ¢ kg™ 'to 1. 3 g kg™ !, which suggested that fatilizer application can accelerate phosphe-
rous accumulation in paddy field. O~ 10 cm soil total K content showed a decrease by 80% with a 80 a
cultivation. Total Fe and free Fe contents also showed a decreasing tendency. Baderial population in
creased and urease adivity intensified obviously. In this dhronosequence i appeared that it took 30 year to
raise fertility to a relatively constant value, seen after 80 a cultivation.
Key words Red soil region, Paddy fields, Soil properties, Dynamics
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