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Table 1 Changes in soil fertility in Yujiang County and suburbs of Nanchang City

Hi[X Ay A PR A A R T B gt pH
Area Year OM Total N Olser2P Available K Fertility index
(gkg H (gkg D (mgkg (mgkg”
AT H 1980 241897 4117 11382 0124 11772 1141 771477 13185 0612 0115 5717 0126
Yujiang County 2003 241637 7117 11472 0148 142147 17414 16642 8715 0l 742 0115 5172 0135
A4k, Change( % ) - 1106 6109 1 886 11418 201 53 - 953
M EsBX 1980 261542 8188 11427 0141 160842 14126 821912 32121 01582 0117 51882 0177
Subutbs of 2003 21302 13158 11452 0147 238147 19413 19517 1473 0812 0116 5867 0172
Nanchang City 7% fk Change (%) 21153 2162 1315 135 38101 - 039
1) P42 beHEZ, F W Mean? SD. The same below
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Table2 NO; 2N ontent in soils i Yujiang County and suburbs of
Nanchang City n 2003

HhIX T2 NORN
Area Soil depth (cm) (mg kg 1)
AT H 0~ 20 101802 20171
Yujiang County 20~ 40 41012 4105
R E T ARX 0~ 20 111452 9127
Suburbs of Nanchang City 20~ 40 5190? 61 53
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Table3 Available phosphaus and potassium content in sois in Yujang County and suburbs of Nanchang City

= A Olseri2P YR Available K
X Soil depth Eo . SR bR %= ISON | PRI FrifE %
Area (an) Maximum Mean Standard Maximum Mean Standard
(mg kg 1) (mgkg 1) error (mgkg ) (mgkg 1) error
RILH 0~ 20 6531 8 14214 24718 38215 1661 4 87153
Yujiang County 20~ 40 29612 24 18 6319 30010 99 11 561 24
M AT AR X 0~ 20 7001 3 23216 19110 7981 2 20013 16419
Suburbs of Nanchang City 20~ 40 62417 62125 10613 64917 1011 6 11113
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Table 4 Total salt content in soils in Yujiang County and suburbs of Nanchang City
X St W SIDE += IZPNE] M b 22
Area Land use Soil depth (cm) Maximum (g kg™ ') Means (g kg™ ') Sandard error
ST R Hy 0~ 10 172 0142 042
Yujiang Courty Vegetable plt 10~ 20 050 0125 010
20~ 40 53 0127 a10
it 0~ 10 20 0115 07
Dry land 10~ 20 o 0117 007
20~ 40 25 0118 a10
B EAX ) 0~ 10 0 % 0145 16
Suburbs Vegetable plot 10~ 20 a% 0142 L
of T 20~ 40 o 76 0137 12
Nanchang Nursery 0~ 10 055 0144 01101
Ci d 10~ 20 39 0136 003
v e 20~ 40 a3l 0129 0103
EES il 0~ 10 a7 0150 19
Ricvegetable 10~ 20 ol 44 0138 0105
rotat ion 20~ 40 0l 46 0132 013
Table 5 Heavy metal pollution ndices in soik under different types of land use
15 Qe fa 8 AVTH Yujiang County 5 E T ZBX. Suburbs of Nanchang City
Pollution H 2 i JK H Ik 50 5% b 7K H
indice Persomlly used vegetable plot Paddy field Vegetable plot in subutb Paddy field
P2Pb 01217 004 0 15? 0106 01207 01 06 0 15? 0102
P2G 01297 O 15 020? 0106 01397 01 12 020? 0107
P2Cd 01587 0 21 046? 0114 01747 01 39 0467 0114
P2Cu 01972 0125 066? 0111 019072 0124 01652 0107
P27Zn 014572 01 08 01342 0108 0156? 0113 01387 0106
P2Ni 01447 0L 18 0050?0117 01667 01 22 0 50? 0109
P2As 0135? O 11 0327?0113 01527 0118 0 38? 0115
P2Hg 01617 043 0033?0111 21637 3126 118? 0180
Py 01797 01 21 0 54? 0110 21157 2118 0 98? 0146
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Table 6 Difference in heavy metal content between soils nearby and away from factory
FE 247 . Sampling site P2Pb P2Cr P2Cd P2Cu P27n P2Ni P2As P2Hg P,
T i Neaby factory 0128 0140 1100 1120 0 60 0173 0152 3190 3110
1] Avay fiom factory 0120 0135 0155 072 o 45 0155 0148 155 135
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Table 7 Effects of shorterm reduction of fertilizer input on rice yield

AbBAC S 2003 4 Year 2003 2004 4 Year 2004 2005 4 Year 2005
Treatment g Earlrice Wi HE Latrice 1L.7% Earl2rice M % Lat rice YL F# Earlprice i 7% Late rice
code (kg hm™ 2) (kg hm™ %) (kg hni ?) (kg hm %) (kg hm %) (kg hnt %)
CK 43107 403 32132273 33122 29 30467 325 32582 80 31027 85

Fl 62457 305 4 7227278 43697 565 39242 113 4 5332 307 415472 302
F2 657172 260 4 6487 449 5092? 29 43217 35 53137 437 46102 251
F3 62457 611 4 6077 658 59527 415 45697 106 55257 368 49317 2%
Fl+Y 635127 20 497?578 47012 314 41082 123 4 8887 368 46757 368
F2+Y 62147 343 4 870? 625 55392 4% 46407 61 55207 270 50287 253
F3+Y 54549 152 4 40772 778 43842 112 40827 119 4528? 62 39047 256

e RO R R E KRG L, U 3 1. CKOREAE, F1 i A N 100 kg hm- 2.P,05 75 kghm- 2.K,0 100 kghnr 2 F2 fIF3 2 2 %51
3 fis ML, Y it R 0 AR HE R R [A] Note: Soil samples are collected from loam hydromorgphic paddy soils derived from Quatemary red chy. Treatment CK
& 1o fertilization. Fertilizer application rate of Treatment F1 is N 100 kg hm™ 2,P,0s 75 kg hm™ 2, K;0 100 kg hm™ 2 Fertilizer application rate of Treatment F2

and Treatment F3 are 2 and 3 times as that in Treatment F1, respectively. Y stands for nutrient accelerant application. The same below
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Table8 Change in sail fertility of paddy fields with reduced fertilization rate for three years
AL BAC S 4% Total N TR Available P HCHH Available K
Treatment code (gl h (mg kg 1) (mgkg b
S5 1T Before experiment 1154 47132 13616
X 1133 2175 85132
Fl 1148 25138 11215
F2 1158 52176 14614
F3 1165 60135 16214
Fl+Y 1147 30138 10814
F2+Y 1156 45195 13214
F3+'Y 1162 61185 14712
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CHANGES IN SOIL FERTILITY AND ENVIRONMENTAL QUALITY IN RED SOIL REGION
UNDER INTENSIVE AGRICULTURAL USE AND THEIR CONTROL
) A CASE STUDY OF THE SUBURBS OF NANCHANG CITY AND YUJIANG COUNTY
IN JIANGXI PROVINCE

Zhang Taolin'  Pan Jianjun” Liu Shaogui’ Wang Xingxiang' Li Zhongpei'
(1 Ingtitute d Soil Science, Chinese Academy d Sdences, Nanjing 210008, China )
ollege ¢ Resources Environmental Sciences, Nanjing Agrianltural Univarsity, Nanjing 21 , Chim
(2 College ¢ and Envi 1 Sci ji ialtural Universi ji 210095, China)

Abstract Suburbs of Nanchang Cty and Yujiang County in Jiangxi Province, a typical area with rapidly developing inter?
sive agriculture in city suburbs and a typical one with intensive traditional agriculture, respectively, were selected in a red soil r&2
gion of Jiangxi Province for study of effect of intensive agriculture on soil fertility and environmental quality and countemmeasures.
Results show that twenty years of vegetable cultivation increased soil organic matter by 21153% , readily available phosphorus by
13115~ 18186 times, readily available potassium by 1115~ 1135 times, but did not increase much total soil nitrogen and nitrate
nitrogen in the suburbs of Nanchang. In Yujiang County, the trend of soil acidification was obvious, wth 9% of the soil falling in
fH by 015 unit, meanwhile sane farmlands were polluted by heavy metals to a certain extent. , Readjustment of the agricultural
structure, increased application of chemical fertilizer, P and K fertilizers in particular, and application of barnyard manure were
found to be the major factors leading to soil nutrient enrichment/ unbalance and soil acidification, and industrial production the
main source of soil pollution. Reducing fertilizer input for ashort term, using nutrient accelerant and applying slow2release fertili2
er are positive measures to improve utilization efficiency of fertilizer, control excessive enrichment or unbalance of soil nutrients to
some extent. Proper application of lime or other alkaline soil anendment is a major practice to prevent soil acidification. For
slightly polluted soil, application of chemical ameliorator and cultivation of supe2accumulating plants can be used to remedy the
soils.
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