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Effects of sulfur on chemical properties of calcareous soil. ZHANG Chang-ai ZHANG Min
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Abstract A pot trial with two continuous crops of rape was conducted to study the effects of sulfur
on the chemical properties of calcareous soil. The results indicated that sulfur could decrease soil
pH while increase the electrical conductivity of soil solution markedly. Applying sulfur could en-
hance the contents of soil exchangeable Na* and K" and the accumulation of soil water-soluble ani-
ons but had less effect on soil exchangeable Ca’*and Mg’* CEC and alkalization degree. Com-
paring with urea sulfur-coated urea SCU had less effect on soil pH and electrical conductivity
but markedly affected soil exchangeable cations and water-soluble anions. Sulfur application had no
obvious yield-increasing effect and higher application rate of sulfur could decrease the rape yield
significantly.
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1
Tab.1 Physical and chemical properties of soil
OM Total N Available P Available K EC Sand Silt Clay
g kg mg- kg ! mg- kg ! mg- kg ! ~om”! g kg g kg g kg
22.06 522.36 18.4 45.98 239 201 373 426
pH cl- S0,°" K* Na* Ca2* Mg? *
1:5 Alkalinity S-Cl- $-80,2- S-K* S-Na* S-Ca®* S-Mg?*
Soil: H, 0 mmol- kg ! mmol- kg ™! mmol- kg ™! mmol- kg ™! mmol- kg ™! mmol- kg ™! mmol- kg ™!
8.43 6.12 9.04 6.18 0.09 7.84 8.05 1.30
2
Tab.2 Designing of fertilization treatment of the pot ex-
periment g- pot”’
Fertilization amount per pot
18 Treatment
code Ammonium
SCU ;nonoh dric Potassium Sulfur
) Urea phospﬁale chloride
Urea 1.4 0 0.88 0. 68 0
2.1 Urea +$ 1.4 0 0.88 0.68 0.39
SCU 0 1.79 0.88 0. 68 0
SCU +S 0 1.79 0.88 0. 68 0.39
SCU +28 0 1.79 0.88 0. 68 0.78
1.
22 c¢m 18 cm. 3 1
S0,*" 56.13 mg- L™" CI- 97.54 6 10 2 2005 9
mg- L~' Ca®* 126.24 mg- L~' Mg** 27 12 16 1
98.61 mg- L'
0.5 kg
2.3
36% 21. 7% pH EC 1:5
60 d. pHSJ-3F DDS-11A
46-0-0 18-46-0 0-0-60 . 1:5
2.2 15
5 1 ! NH, Ac
Urea 2
Urea + S SAS
3
3
SCU 4
SCU +S 3.1 pH
5 1 pH
2 SCU +2S Urea > SCU > Urea + S >SCU + S > SCU +28S
2 pH 8.43 Urea SCU Urea +
3 2 . S SCU +S SCU +2S pH
CK 0.38 0.53 0.43 0.59 0. 65.
N:P:K=2 pH pH
1:1 S. 2 Urea SCU
mm 3.5 kg P <0.05
1 2005 4 17 P >0.05 1 . 2
2005 5 10 pH SCU
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Fig.1 Soil pH values in different fertilization treatments.
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Fig.2 Electrical conductivity of soil solution in different fertili-

zation treatments.

P<0.05 .
2 1
3.3
3
1 2
K+
Urea < Urea + S < SCU < SCU + S < SCU +2S
Urea
+S
P<0.05 . K*
1 2 Na”®
Urea > Urea + S > SCU +2S >SCU
+S > SCU.

SCU
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3
Tab.3 Exchangeable cation contents of soil in different fertilization treatments
Treatment code Exch. -K Exch. -Na Exch. -Ca Exch. -Mg CEC Alkalization degree
mmol- kg ™! mmol- kg ™! mmol- mmol- mmol- kg ™! %
kg '1/2 Ca kg '1/2 Mg
Urea 7.43D 53.49A 74.33A 16. 98A 243.54A 22. 0ABCD
Lst potted Urea + S 7.93CD 48.56BC 64. 53ABC 15. 88A 217.32BC 22.4ABC
plant SCU 8.43C 43.45E 70.97ABC 16. 74A 227.3ABC 19. 1D
SCU +8 9.84B 45. 67DE 73. 19AB 17. 64A 237. 17AB 19.3CD
SCU +2S 11.45A 47.58BCD 70. 92ABC 17. 14A 235. 16AB 20. 2ABCD
Urea 5.13H 49. 98B 63. 71ABC 16. 50A 215.52BC 23.2A
2cd potted Urea + S 5.38GH 47.95BCD 63.35BC 16.33A 212.70BC 22.5AB
plant SCU 5.85G 39. 50F 61.62C 17.35A 203.28C 19. 5BCD
SCU +8S 6. 52FE 43. 09E 60. 13C 16.45A 202.77C 21. 8ABCD
SCU +2S 6.78E 45.55DE 63. 04BC 16.47A 211.34BC 21. 6ABCD
6.01FG 47.07CD 64.35ABC 15.47A 212.71BC 22. 1ABCD
Soil before experiment
P <0.05 Different letters in the same column meant significant difference at 0. 05 level. The same below.
>SCU +S. 2
SCU +2S > SCU + S > Urea + S > Urea
>SCU  SCU +2S >SCU + S > Urea +S > SCU > U-
rea. 2 Urea
22. 1% 1 SCU
19% ~22.5%.
SCU
4
Tab.4  Water-soluble anion contents of soil in different
fertilization treatments mmol- kg™'
Treatment code Water-soluble anion contents of soil
3.4 HCO;~ - 80,7~
Anion gross
Urea 5.85AB 11. 14CD 4.45F 25.89E
2
1 CO, Ist potted Urea +$ S.54AB  10.74CD  6.48E  29.24DE
HCO3 - SCU > Urea > Urea + S > plant SCU 5.97A 10. 86CD 4.38F 25.59E
SCU +S>SCU +2S SCU 1 2 SCU +8 5.46AB 10. 08CD 6.82E 29.36DE
SCU +28 4.80B 9.24D 8.49D 31.02D
11. 9%
Urea 3.65C 12.26ABC  2.78F 21.47F
19.6% : 2 2c¢d potted Urea +S 3.51C 21.30A 14.52B 53.58B
1 plant SCU 3.65C 20. 22A 10. 19C 44.25C
SCU +S 3.48C 20. 50A 15.79B 55.48B
SCU +28 3.44C 17.72AB  20.70A 62.56A
cl- Anion gross = C-HCO; ~ + C-Cl = +2C-S0,2~
Cl- 3.5
Cl-
S0,°>" 3
N P K
2 -
50,2
S0~ Cl° 1 Urea

1 + S > Urea >SCU > SCU + S > SCU +28.
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Tab.5 Analyzing of correlation among all indexes
pH EC S-Cl~ S-HCO; - S-S0,%~ E-K* E-Na* E-Ca?* E-Mg?*
Rape yield
pH 1. 000
EC -0.553** 1. 000 -
S-C1~ 0.336 " -0.099 1. 000 -
S-HCO; ~ 0.128 -0.284 " -0.371"" 1. 000
S—SO42 N -0.452** 0.290 " -0.233 0.079 1. 000
E-K* 0.372** 0.268 * -0.377** 0. 180 0.159 1. 000
E-Na* 0.468"* -0.305" 0.345" -0.169 -0.466** -0.111 1. 000
E-Ca?* -0.527** 0.369** -0.117 -0. 005 0.556 " * 0.317* -0.339" 1. 000
E—Mg2 * 0.283* -0.366" " 0.024 0. 120 -0.399** -0.024 0. 190 -0.570* * 1. 000
Rape yield -0.217" -0.252" -0.122 0.027 0.431"* 0.022 -0.307 " 0.410" " -0.669 " " 1. 000
3 Na® K*
4 CaZ + Mg2 +
1 pH
pH 4 HCO, -
2 S0,*" cl”
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