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127 0~20 cm 56 20~40 cm S
S S S
30mg/kg 4% 16mg/kg 21% S S
16.4+4.80 mglkg S 16mg/kg 64%
28.3+3.21mg/kg S 16mg/kg 3%
S S S S SSP S 30kg/hn?
S S SSP S95  ES S
1.8~11.4 S S S S N
N S
s /
S143
23.95~28.80mg/kg 26.34+1.17mg/kg
13
P ] 1.3 S
S S S 30 60 90kg/hm?
S CK 3 S
S S95 ES
S S 8.97~29.43mg/kg
S 21.16+5.38mg/kg
S 13
S 1.4 NS
N 150 300kg/hm®
1 3 S 0 30 60kg/hm’ 6
1.1 3
S 18.00mg/kg 13
5 38 1.5 — S
4 CK ES S95
7 0~20cm 20~40cm ( S
56 26.93mg/kg S 30kg/hnt)
1.2 S ( S 28.80mg/kg S
5 CK ES 30kg/hm® S 30
S5 S 95% 60kg/hm?) 3
(SSP) S 30kg/hm? Ca 1.6 — S
CaCl, 3 4 CK ES S95
S S 30kg/hm?
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S 23.95mg/kg. S S 48.4+3.92mg/kg
3 30 60 90kg/hm’ S CK 6.57~210.2mg/kg S
S 90.3+£8.24mg/kg 11.1~235.1mg/kg
28.50mg/kg S S 3 S
S
1.7 53.6% S
S 0.01IM Ca(H,PO,)~H,0 — 16mg/kg ! 127 27
BaSO, S
2l (3] 21.3% S 16~30mg/kg
35 27.6%
2 30mg/kg 65 51.1%
2.1 S S 30mg/kg
2.1.1 S S S
S 1 S 21%
1 S
Table 1 Soil Available Sin upland soilsin Hunan
s (mgkg s )
(an <16mg/kg 6~30 mg/kg >30 mg/kg
0~20 127 6.57~210.2 48.4% 3.92 213 276 511
20~40 56 1112351 90.3+ 8.24 7.2 89 83.9
2.1.2 S 7 S 27% 2
S S S 37% S
2 2 S 42% 3
S S 14%~20% S
S 33%~36% 4
S 16.4mg/kg S S 12%~17% S
28.3 mg/kg S 22% 5
12% 1 2
46.9~64.8mg/kg S 3
S 5 1
S S 64%
2 S (0~20cm)

Table 2 Soil available Sin upland soils derived from different parent materials in Hunan Province

S (mg/kg) S ()
(an) <16mgkg 6~30 mg/kg >30 mg/kg
41 12.5~210.2 64.8+ 7.59 12.3 21.9 65.8
18 8.56~142.7 50.2+ 9.00 16.7 223 61.0
15 9.17~145.6 48.1+ 105 20.0 334 46.6
9 26.3~97.7 59.4+ 8.10 0 111 88.9
14 12.2~106.8 46.9+ 10.9 14.3 35.7 50.0
19 8.56~87.0 28.3+ 3.21 36.9 421 21.0

11 6.57~31.5 16.4+ 4.80 63.6 27.3 9.1
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2.2 S S95 ES SSP
2.2.1 S S S95 ES

3 S S
234kg/hm? 145kg/hm® S
SSP - S95 ES VCR 9.5 VCR 6.0
SSP S95 ES S S
VCR SSP
S (1997~2001)
Table 3 Effect of different types of S fertilizers on crop yield
< kg/hnf) 0 /)
(E9 14 14 118 (12.9%) 29~227 (2.2~37.9%) 59 14~114
(SSP) 4 4 177 (21.1%) 140~209 (10.6~359%) 89 7.0~105
S95 9 9 158 (19.0%) 51~431 (8.0~42.8%) 79 26~216
4 3 127 (97%) 20~262 (1.5~19.1%) 13 0.2-26
31 30(97%) 145 (15.7%) 20~431 (2.2~42.8%) 6.0 0.2~21.6
(E9 5 5 165 (6.6%) 33~307 (1.6~11.9%) 11.0 2.2~200
1 1 360 (16.3%) 120
S95 2 2 178(6.2%) 107~250 (5.0~69%) 119 7.1~166
3 3 232(8.7%) 150~300 (6.8~11.7%) 31 2.0~40
1 11 (100%) 234 (95%) 33~300 (1.6~16.3%) 95 2.2~205
* S ESS95,SSP 1 /kg 5 J/kg 15 kg, 20 /kg
2.2.2 S S 30kg/hm?
4 S 2.2.3 NS
S NS 5 2
N S
60kg/hm* S 60kg/hm? S VCR 30kg/hm’
S VCR S 30kg/hm? 3 S
S N S N
4 S S 2
Table 4 Effect of S fertilizer application rate of crop yield 3.86kg N 300kg/hm 2.86kg N
150kg/hm? 2 N 3 S
s s 5% NS
kghnf  (kghnf) @9 (1 NS
(E9) 30 85 93 42
60 140 154 35
95 30 63 128 32 5 S N
60 124 237 31 N S N
90 53 99 09 N
30 20 15 02 2.2.4 — S —
60 60 46 03 S S
(ES) 30 110 4.9 7.3 6 6 S S
60 128 57 43
30 150 6.8 20
60 312 141 21 S S
S S
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1.8~11.4 ES
S SSP , ES S5
5 NS 1998
Table 5 Effect of N and S levels on yield of rapeseed (alluvial deposits, 1998, Liuyang)
N ] N N
kg/hnf kg/hnf kg/hnf kg/hnf % ! kg/hnf %
150 0 830 238 159
30 955 125 151 6.2 284 189 Y=843+2.86X
60 1000 170 20.5 42 29.3 195
30 0 975 30.0 10.0
30 1115 140 14.4 70 321 10.7 Y=984+3.81X
60 1205 230 23.6 5.8 34.3 11.4
6 — S S (1998~2000 , 1997~1998 )
Table 6 Effect of continuous application of S fertilizer on peanut-rapeseed rotation (1998~2000 Shaoyang, 1997~1998 Taojiang)
S S (kg/hnf) @6 (kg/hnf) /
(kg/hnf) /
S95 30 121 (9.3%) 250 (6.9%) 10 (80%) 107 (5.0%) 221 357 8.7 22
(ES 30 29 (2.29%) 307 (84%) 227 (18.1%) 33 (L6%) 256 340 89 18
30 -34(-26%) 300 (82%) 98 (7.8%) 247 (11.7%) 64 547 20 114
(ES 30 264 (11.9%) 60 (4.6%) 103 10.3 59
(SSP) 30 360 (16.3%) 140 (10.6%) 155 155 34
30 150 (6.8%) 20 (1L5%) 10 10 10.0
60 312 (14.1%) 60 (4.6%) 1.0 10 6.9
2.2.5 — S — S S
S S S 90kg/hm?
7 7 S S S
ES S95 30kg/hm®* S
S S95 ES
7 — S ( ,1998~1999)
Table 7 Residual effect of S fertilizer in peanut-rapeseed rotation (red soil, 1998~1999)
< s (kg/hnf) 00 )
(kg/hnf) (9 D)
95 30 234 (17.0%) 15 (05%) 12.7
(ES) 30 190 (14.3%) -75 (-26%) 45
30 262 (19.7%) 40 (1.3%) 32
05 30 60 (9.2%) 200 (12.3%) 16.3
60 105 (16.2%) 60 (3.7%) 46
0 50 (7.7%) 235 (144%) 6.0
2.3 S N N ES S95
S N S95
8 S SSP
N S N N
S N S
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8 S N
Table 8 Effect of S on crop quality and N uptake
N (kg/hnt ) (%) ( kg/hnt ) @9
S
&) 7.3(286%) 2,0~25.0 (8.5~47.0%) (11*) 60.8 (16:3%) 4.6-104.7 (1.8-349%) (8)
s 4.8(333%) 4.4-5.6 (23.7~414%) (3) 82.1(32.3%) 66.1~111.6 (29.6~358%) (3)
S5 7.0 (26.7%) 1.8-16.7 (11.4-50.6%) (9) 63.4 (17.0%) 21.7-188.6 (5.4-54.4%) (8)
25(56% -8.0~17.7 (-17.6~408%) (4) 39.3(6.7%) 0~112.2 (0~19.0%) (3)
5.4(23.6%) (27) 61.4(18.1%) (22)
&) 5.5(5.7%) 1.0-11.2 (1.2-114%) (4) 26.1(26%) (1)
S5 8.6 (66%) 24-14.8(3.0-82%) (2) 65.7 (66%) (1)
6.7 (54%) 51~7.9(4.0-97%) (3) 119.6 (120%) (1)
6.9(59%) (9) 705(71%) (3)
3
4. S N
1. S 0~20 N N
cm 48.4+3.92 mg/kg 0~20 cm ES 95 05
90.3+8.24 mg/kg S 30 sSSP
mg/kg 49% 16mg/kg S N
21% S S
S S
1/5
S S 1 , )
, 1987
S 2
, 1992
2. S S 3 :
S S , 1999
SSP S95 ES s 4 :
60kg/hm* S
30kg/ S , 1997, 76~81
S 30kg/ hm? > ' - '
S ssp S5 ES ) , 1990, 27(4): 398~401
S , 1981, 18 (2): 185~193
7 , .
18~114 S S S 1096, 2(2): 1-3
3 NS 8 , , _
NS N S , 1996, 27 (25): 222~225
S N 2 4 | | _
N S S 30kg/ hnt'S ,1999,11( ) 91~98
3 S N N
S N ( 135 )
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EAVY METALSIN AGRICULTURAL SOILSOF ZHANGZHOU

Guo Yilong LinYibing Hu Shaoyi
( Zhangzhou Soil and Fertilizer Station, Fujian Province 363000 )

Abstract The background value of heavy metalsin agricultural soilsis low, asis exposed in the investingation
of soil heavy metals, Mercury, Arsenic, Chrome, Cadmium and Lead and their pollution. The status of heavy metal
pollution is that the content of Mercury, Arsenic, Cadmium and Lead in the soil is 1 4 times higher than the
background value, respectively (except Chrome). Mercury and Arsenic are the major contaminants in the soil. In
terms of content of heavy metals (except for Mercury) paddy soils > lateritic red earth, according to soils type; and
paddy field>vegetables soil>orchard soil, according to the ways of land utilization; and agricultural soil in the Jiulong
River basin >others(except for Chrome), according to the basin. The pollutants come mainly from agricultural sources
rather thanindustrial ones.

KeyWord  Agricultural soils, Heavy metals, Pollution, Prevention and cure
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SULPHUR STATUSIN UPLAND FIELD AND CROP RESPONSES
TO SULPHUR FERTILIZER IN HUNAN PROVINCE

Huang Qiwei Yang Zhihui Liu Peng Li Xinghui Ge Danzhi
( Hunan Agricultural University, Changsha 410128)

Abstract Contents of available sulphur in the surface soil and subsoil of upland field in Hunan province were
analyzed, and responses to sulphur fertilizers were studied on peanut and rapeseed from 1997 to 2000 in Hunan
province, China. The experiments indicated that contents of available sulphur in the surface soil were lower than that in
the subsoil of upland field in Hunan province. About 49% of the soil samples had available sulphur in the surface soil
lower than 30mg/kg, and 21% lower than 16mg/kg. Soil available S content and S deficient percentage vary with soil
parent material. Soils (0~20cm) derived from river alluvium were the lowest available sulphur content, being 16.4+4.80
mg/kg and 64% of the soil samples had available sulphur content lower than 16mg/kg. The content of available sulphur
in the soils derived from purple sandy shale was 28.3+3.21 mg/kg and 37% of the soilshad available sulphur content
lower than 16mg/kg. Responses to sulphur fertilizers varied with type and application rate of sulphur fertilizer used on
peanut and rapeseed. Response to SSP(single superphosphate) was the best in monoculture crop system, and so was the
rate of 30kg/hm2. But when Sfertilizing was used continuously in the rotation system, the fertilizer was in the order of
SSP > S95 > ES(elemental sulpher) >Gyp(gypsum) in terms of crop response . The economic profit of sulphur fertilizer
on peanut was 1.8~11.4 times that on rapeseed. Residual effect of sulphur fertilizer also varied with type and rate of the
fertilizer . Besides, sulphur fertilizer increased oil content and N uptake of rapeseed and peanut and The response
from peanut was higher than that from rapeseed.

Key words  Available sulphur, Soil, Upland field, Peanut/rapeseed



