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The Effect of Gypsum Application on the Composition of Nitrogen
and Sulfur Compounds in Mixed Pasture and on the Sulfur Balance in Soil
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Summary

The effect of gypsum application was tested on dry matter yield, sulfur uptaken, composition of nitrogen

compound and sulfur compound and sulfur balance in mixed pasture.

Total dry matter yields and sulfur uptake by grasses increased with the increasing of gypsum application

rates. The ratios between total nitrogen and total sulfur in grasses decreased with the increase of sulfur uptake at

2nd and 3rd cutting times. Cysteine content was little affected by gypsum while methionine content slightly

increased an 4.0, 6.0 kg.S per 10a levels at 2nd and 31d cutting times. The uptake of nitrate nitrogen decreased

with gypsum application and dry matter digestibility increased about 1.1 to 3.3%.

The soil pHs after experiment become high in surface and subsoil till 6.0 kg.S per 10a, but low at 10.0kg.S.

per 10a. The content of sulfur in surface soil was 19.9 ppm after experiment, but very high in subsoil, ranging

from 94 to 143 ppm.S.

Sulfur leached from the surface soil by 0.69, 2.39, and 6.24 kg.S per 10a in the plots of 4.0, 6.0, and

10.0 kg.S per 10a, respectively.
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Table 1. Chemical and physical properties of

used soil
Exch. cations Soil
pH OM PO, S*
Ca Mg K Na texture
(1:5) % -~ me/100g - e ppm---

581 1.09 7.41 1.54 0.41 0.36 167 19.3 Loamy
(Yaesan

series)

*Calsium phosphate 500ppm. P. extractable

extractable S=2 19.3ppmeo]| ).
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Table 2. Yield, sulfur content, and sulfur uptake
by mixed pasture as influenced by
the levels of gypsum application

Sulfur Yield Total Pasture uptake
applied of DM sulfur of sulfur
(kg/S/10a) (kg/10a)  (%DM) (kg S/10a)

0 1078 0.257 2.771

2 1115 0.263 2.936

4 1157 0.276 3.201

6 1213 0.280 3.396

10 1282 0.286 3.675
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Table 3. The ratios between total nitrogen
and total sulfur in mixed pasture as
influenced by the levels of gypsum
application at different cutting times

Sulfur T-N/T-S ratios
applied Cutting times
(kg S/10a) 1 st 2 nd 3rd
0 10.3 8.6 8.4
2 10.5 8.2 8.1
4 11.3 7.7 8.1
6 11.4 7.8 7.7
10 9.1 7.1 7.7
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Fig. 1. The change of the total sulfur and pro-
tein sulfur contents in mixed pasture as influ-
enced by the levels of gypsum application at the
different cutting times
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Table 4, The ratios between protein nitrogen
and protein sulfur in mixed pasture
as influenced by the levels of gyp-

sum application at different cutting

times
Sulfur P-N/P-S ratios
applied Cutting times

(kg S/10a) 1st 2nd 3rd
0 9.20 7.89 8.18
2 8.87 7.69 7.64
4 7.98 6.67 5.92
6 7.79 6. 38 6.06
10 10. 00 7.57 11.29
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Fig. 2. The variations of cysteine and methi-
oine contents in mixed pasture as influenced
by the levels of gypsum application at differ-

ent cutting times
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Table 5. The changes of nitrate nitrogen con-
tents in mixed pasture as influenced
by the levels of gypsum application
at different cutting times

Sulfur NO;-N
applied Cutting times
(kg S/10a) 1st 2nd 3rd
-------------- % DM
0 0.175 0.263 0.215
2 0. 206 0.218 0.207
4 0.203 0. 189 0.202
6 0.151 0.114 0.184
10 0.192 0. 087 0. 180
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Table 6. The changes of dry matter and or-
ganic matter digestibilities as influ-
enced by the levels of gypsum appli-

cation at different cutting times

Sulfur Digestibility
applied Cutting times
1 st 2nd 3rd

(kg S/10a)

DM OM DM OM DM OM

0 78.2 74.6 63.4 58.5 54 7 50.8
2 76.5 73.1 64.7 60.0 55.8 52.0
4 74.5 71.5 64.6 59.8 58.0 53.8
6 74.5 71.8 64.5 59.7 56.5 52.6
10 74.6 72.0 62.1 58.6 56.4 52.4
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Fig.3. The variations of the pH values and

sulfur contents in surface soii after experi-

ment
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Fig.4. The variations of the pH values and
sulfur contents in subsoil after experiment
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Table 7. Sulfur balance

Soil® Removal Soil¥
Sulfur? Sulfur®
sulfur by sulfur
applied balance
before exp pasture  after exp
----------------------------------- kg S/108 --mmm-rmmmmme e
0 2.501 2,77 2.47 —2.74
2 2.501 2.94 2.57 -1.01
4 2.501 3.20 2.61 +0.69
6 2.501 3.39 2.71 +2.39
10 2.501 3.68 2.59 +6.24
*) (atb)—(ct+d)
—) deficiency
+) leaching
N. % 2
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AE Fol3 o 10kg-S/10acll A vop el +
Hih S-= #&toll4+ GBS A3 Gypsumpzl K
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cetx 4, 6, 10kg-S/10alEol A & & 0.69, 2.39,
6.24kg-S/10a7k B, Hiksl+ FHRE 2 Ac
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