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Table 1. Sulphur content and guaranteed analysis for
S-containing fertilizers.

. Guaranteed Analysis S Content
Fertilizer 4

(%) (%)
Ammonium sulphate 21 N 24
SSP 17 P20s 16
K2504 50 K20 18
MgS0s + 7TH:0 14 MgO 13
MgSO4 - H:O 27 MgO ' 23
Potassium magnesium 21.5 Kx0; 175 MgO 22
sulphate '

Table 2. Primary distribution of free metals and ligands and
metal-ligand complexes for a soil solution

(Sparks, 1995).
Metal-Ligand Complexes
(%)

Metal Free Metal CO3 S04 Cl1 PO, NO3 OH
Ca 91.36 2.26 5.03 0.43 0.23 0.68 -—=
Mg 91.95 1.64 4.02 0.35 0.33 1.72 0.02
K 99.29 0.14 0.36 0.08 - 0.12 -
Na 93.27 0.27 0.58 0.12 0.01 0.05 -

. Free

Ligand R Ca Mg K Na H

Ligand
COs 0.50 3.26 0.38 0.06 0.44 95.05
SOy 76.07 18.71 243 0.36 2.40 -
Cl 98.80 0.80 0.10 0.04 0.25 -
POy 38.22 9.19 0.38 0.38 1.98 49.59
NO3 98.45 1.01 0.41 0.05 0.08 ——-

# 3 EGF &3A ESAStE ol # Fol2e A¥FH g2 dFES
A EE Ve Aoz Addolv dAde EY LAY dFFEE AFA He
g, o598 @F7t 280l FFde SRt AAA go] EFEAFT AALE
i EFFEe ol 3 EFTHOR o|FdAY ZHolYZR oW Ui

fadol Yoludm AztEH, BaAde FARLULE AdnE e gl
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Table 3. Solubility of various salts at 0C HxO (g per 100g H-0)
(National Agricultural Materials Inspection Office, 1994).

Base(cation)
Acid(anion) _ .
Na' NH'4 K" Ca” Mg*
COs™* 7.0 100.0 * 51.3 0.001 0.01
S04 49 70.6 74 0.300 29.00
clr 35.7 29.4 28.0. 59.500 52.80
NOs~ 73.0 124.0 13.3 121.200 66.60

* solubility at 15C
PENEEEE !

4
st o] AR Yot AgFo] F7t & F5F ¥ FFo| B 5
ol ed FZE 7 FFAAT 7 2649 B FAGEYL o2& A
€& 75 B b F AdE dEden, I5 Bee A Z % =
Yolatg A48 o 7ML A8 £3FE Yl 8 5 g2 f39 9
TFHAE Fe o7t Jv RAoes AYzdAr

1965 ©o]|F FE 1982d7bA 1833t st Yol o 94F A7 A& =
E%e 3ty 54 ® 59 2ok FAgRYets A#S o pH 550 oot
a2 HEde wWE pH 5528 FAgdrYol o g4t EYY pH Aole
A9 goon Fagryols Haldde W SOs o FREJALY] FFo] BT =
3 Ao HHo] Be THAERS potol Fol HEY FFH B THE
2 Egd Algstd e W Ko wAE J%E E AgEAAE F 6 A e
vlo} ol M E A g% AEL ASLE 2 Fakdmuole] Al g TAGlo]
AAHez Nug A4 Edo oA dulFFe] /M wkon, dgeze @
A E, NI RS, 243 Foz veEt. ALF vgz FAgRYoE A
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Table 4. Effects of the ammonium sulphate: urea application
ratio and plant growth and rice yield in pot
experiment (Lee, 1983).

Cultivar “o Ammonivm . Length  Lonats ot Jeid,
Sulphate: Urea (cm) (cm) Panicles
0 : 100 484 20.7 275 33.37
Suweon 264 25 : 75 51.0 195 275 35.09
50 : 50 505 20.7 385 43.94
75 25 51.2 20.7 385 52.26
100 : 0 51.5 219 405 50.09
0 : 100 702 169 28.0 36.48
Jinheung % : 75 675 167 315 47.18
50 : 50 715 169 36.0 46.37
75 1 25 73.0 165 36.0 49.21
100 : 0 45 16.2 42.0 49,62

£59¢ W 228 ASHAS W Bo, ada FATYS ASHAL @i
4292 N80 W ROE dvle] F:] ¥ Ao Yuhuth wakd o
AR Y= EFANE F3e) ALEH} AYH A

Table 5. Long—term chemical properties of the soil.

pH N P205 K Ca Mg SO4
Experimental Plot

Ammonium sulphate 5.50 0.18 202 0.07 1.94 0.33 105
Urea 5.52 0.12 154 0.12 2.20 0.37 102
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Table 6. Effects of the apphcatlon of S—containing materials on
brown rice yield in saline soil (pot) (Ryu and Han, 1988).

Brown Rice(g/3 hill) Panicles(Number/hill)

Lime K-Sources
Urea A.S. Urea AS.
KCl 469 82.8 12.8 20.3
Non-lime
KaS04 70.1 93.2 16.5 20.5
KCl 235 722 85 146
Slaked Lime
K»SO4 29.4 57.7 88 145
KCl 65.4 70.5 134 17.0
Carbonate Lime
K2SO4 727 104.0 245 27.1
KCl 776 154.1 19.1 23.7
CaS04
KoSOy 109.0 1319 257 26.8

= EGAA FYHE9 A& o3 EGvrEe A % 79 2k 195349
B 19863 74A] 33d%F B9 i pH ®¥3t Fatdruol @& A pH 528
EYY AERsyt glden FHlF g gaxTFdAe I w9t XES (3%
Fe Zbzh B ovlEq 122, &2A 8T 168, A m ol A4 237 ppm 22 34
GRYol A FAA 7HF Bhoh

BARNIBD M=, FHEFNAL FABels 29Tt 2 pHel 83
g Rgov, Bt EFWYHE € doslt RoE vehgth Ed, A4E
FoAS AEE Fige, WD, G2 £O2 pHb Hobd FHF 8
Qobget Auge pohs 43WEQ Fuel] Ao £ pHe) WA 7
# ot4E MER deg.
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Table 7. Change in soil pH and SOs content in the surface soil
under rice cultivation after application of single fertilizer
for 33 years from 1953.

pH (1 : 5)
oy SOy
Fertilizer 1986 ( kg
1953 me X&
With Compost | Without Compost

Control 5.2 54 -—= 122
Ammonium sulphate 52 52 52 234
Urea 5.2 55 54 158

A gl F2 FEUel HE T Yol AFYRY ARE Solrs] 9
N, P, K 38 2:(82+§4Qul+gdsgel) A§7s o7l 43¢ 373 g

T, 2% F3E BFET Je B AE§TE A2 dulsted AP (F 9.
o AT F%E FA9 AETS FIRF BTt 9u] 3as0e AU AET
ol 27t oF 2~6% FFH FFol FE FYol YFL viAE

[*3

Ao eyt

Table 8. Effect of the sulphur application on soybean yield.

St '
™ No. of 100 Seed Weight Yield  Index
Treatments Length a

Branch (g) (kg ha) (%)

(cm) .

N+P+K 62 2.8 - 228 2670 100
N+P+K+Sulphur 64 3.0 246 2720 102
N+P+K+Sulphate 62 29 244 2820 106

(complex fertilizer)
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Table 9. The Effect of S-containing fertilizers on soybean
yield (National Institute of Agricultural Science and
Technology, 1987).

. Grain
Treat ¢ pH P20s S04 Yield Index
reatments ie
1:5) (mg kg™) (mg kg™) (%)
(1:5) (mg kg ) (mg kg (ke ha) °
Before experiment 49 125 325
Urea+Fused
6.1 27.0 49.6 3040 100
phosphate
Ammoni ulphat
orum  Subhale 59 293 716 3360 110
+Fused phosphate
Lime| Urea+Superphosphate 6.0 44.3 65.1 3970 131
Urea+Fused
6.0 18.0 52.1 2940 97
phosphate+S
U +F d
Alfter reariused 6 180 66.0 3140 103
experi phosphate+CaSOq4
~ment Urea+Fused
5.4 14.0 52.9 2230 100
phosphate
Ammont ulphat
omam SUPIAE oo 135 68.2 2010 90
Non | *Fused phosphate
) Urea+Superphosphate 5.5 293 63.5 2730 122
Lime Urea+Fused
5.1 17.3 55.2 1660 74
phosphate+S
Urea+Fused
55 15.8 60.4 2560 115
phosphate+CaSO,

T3 ¥ 9t B2 pH7F 49¢ ANGAAA EUALES wAS & FAZ v
E AE3d T& AuS A BF FFe] 2 Jdelgon, ESAEE nHEH
B A5 AN NUE ALEPS W FHFo] Eol FZH| R AlEEaH
b Egol vehith 2o §3EEE AgANS WA AN g7 TN
T BS54 Fifo] ZAstAT.
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Table 10. Effect of sulphate application on peanut yield
(Rural Development Association, 1989).

Oil
Number Seed-Bearing 100 Seed Yield Index Content
A onten
Treatments of Pods Pod Weight (kg ha) (%) (%)
per Plant (%) @ ’
Non SOq4 22.8 689 68.5 197 100 478
200mg SO4 kg_1 241 69.9 70.0 209 106 491 -
350mg SO4 kg_1 23.7 09.4 69.4 210 107 495

ARENA HHFEAM D H3)e AghL TS ANG AR E 108
2h §3 200~350ppmow £ ASH AF FUAFF] F 6~7% FFHAAL
W, 9% AEFE A Jege

Table 11. Effect of fertilizer application on potato
(Goryeongjee Agricultural Research Experimental

Station, 1983).
Marketable
Total Tuber
Treat Index Tuber Index
reatments Number | (%) | Number a1 9%
t ha t ha
per Plant per Plant
Urea+Fused phosphate+KCl 44 2204 100 29 19.46 100
Urea+Fused phosphate+KzS04 51 2443 111 34 21.83 112

Akl A% ® 11614 mi die} o] 22 nEEA FARYE AYYS W
e %7 EAS A4S ANSGE 2o dehch £ A AR YUZe
garzele) Alul@ol w1204 mivlel Ro] Furo] Frhatel wol ANH
o, 2213 HRE A8sx e Aol st el o] 126~143 kg/hat
AHon FARNNE FFo] 2 AN W] Be Aoz vhehyh
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Table 12. Yields and starch content of potato to different fertilizer
application (Korean Society of Soil Science and
Fertilizer, 1985).

Total Large Tuber Yield Starch Index
Treatments Tub(_ar (=250 g per tuber) (Hydrometer method) (%)
(t ha) (t ha') (%)
Non K 12.40 11.20 11.75 100
120kg K2SOs ha' 1366 11.98 1165 109
240kg K2SO4 ha' 1383 12.08 11.78 112
120kg KCI ha™ 12.92 11.16 1125 - 100

Table 13. Effects of sulphur on the yield and quahty of
Chinese cabbage (Lee et al., 1993).

S ) Reduced Sugar Vitamin C
N . Yield Index 1 Index (mg per 100g Fresh
Application a1 (mg ha " Dry
(kg ha ) (tha) (%) Weight) (%) Weight)
' Sep. 30 Nov. 12
0 110.5 100 545 100 84 56
100 1245 113 592 109 93 69
300 123.0 111 638 117 86 75
500 114.9 104 441 81 77 70

ol A&y FHFAEe] aHE FHsRA wWiert FEF APGERC] 243
(1991,1992) 39 A&%S zt7] gelstd £% g F49 zol& Lolrdt. 2
A E 1394 BiE vl o] FaFo °‘°1*1 %< 100kg/ha A-&3tE o +
A grol msted 13% FFshdon, BEF HERIC §F 5 FA™ =
s BYL 7% 500kg/has AE&FHAE de FFo] FaHo 5ol 2
o] HAA =S 100~300kg/hagl Rz Yely 384 BFEAIM (AL 320kg/ha,
QA 78kg/ha, Z2l 198kg/ha)ell HlFo] B W, §3 &7 o] Wif =2 A= A
=R

8 X
o
Ho
OI
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Table 14. Effect of sulphur powder application on soil pH and
S04 content of the soil after harvest of Chinese
cabbage (1993).

S

pH(1:1) SO4-S (mg kg ')
Application
(kg ha™)) ‘91 '92 mean 91 ‘92 mean
Sulphur 0 6.6 7.0 6.8 32 16 24
Sulphur 100 6.4 6.8 6.6 73 58 66
Sulphur 300 6.1 6.7 6.4 133 122 128
Sulphur 500 5.7 6.2 6.0 291 299 295

FYEBS Bl AU W E%o] pH WHE E 14004 niE el o]
FgEwe) ANeF) Zr%e) we Ee) AR A ol L, EFF
SOs HHE 7kl RFETL EGol Ay Afote AL Ede ARZUL
& R ol Agol Felzt Pasi

Table 15. Effects of S—containing fertilizer on the yields of red
pepper (Kyungbuk Provisional Office of Rural
Development, 1987).

Anthracene Occurrence  Yields (kg ha™ )

Treatments 1:;:;3 Fresh Dry Index
Fruit Fruit (%)
Urea + Fused phosphate + 33.8 1,459 3,060 100
KCl1
Ammonium sulphate + Fused 33.7 1,482 3,110 102
phosphate + KCI
Urea + Fused phosphate + 25.9 1,626 3,410 111
K2S0q4

a5 AujA FEE Y AN aRE 79
Hho} o] FRFAWIEE AlEHAE W woh 3}
FALEE AE3IRAE 2SS 1% T5He T3
¥ el oM FAGRYtE A S A S
o vlsl gAY LAEL Fols= AU, iz
HIERS A8 Al 7o val g4 28] @A 3

(A

e
FeUolE ABAAL BF 2%,
g =4

debdo 2y, B4
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SR AL FABYLE HRY AGEFE E 1604 Rivksh 2ol
FHRNR dHPeE AENe W B EFnieg BEe 1FF BF FFHYS
o, AAF S 8% FHEA

Table 16. Effects of the application of fertilizers on pepper
yields (National Agricultural Materials Inspection
Office, 1991).
Red Pepper Green Pepper
Weight Weight
t ha' Index(%) t ha' Index(%) t ha' Index(%)

Total Weight

Treatments

Potassium magnesium 14.83 108 7.84 109 22.67 108

sulphate
K250, 1450 105 8.06 112 22.56 108
KCl1 13.78 100 7.20 100 20.98 100

Table 17. Effects of S—containing fertilizers on garlic yield and
quality (Kyongbuk Provincial Office of Rural
Development, 1988).

Treatments H]zlilnl)lt Dilz?rlrlllebter Yield Index
£ (t ha™) (%)
(cm) (cm)
Urea 36 35 840 100
Ammonium sulphate 3.8 3.9 884 105
K250y 39 3.9 910 108
Top dressing with Urea 38 3.7 870 102
Top dressing with 39 3.8 882 104

Ammonium sulphate

GguRe) RePuas AL W vime ALY FA P 5
A%E ® 179 UEh B0t 229 FAYRUE rH|g} FH|E
243 A% FE9EQ FALR e ANLEWS W TAH) Ex A Agoen
= worrt,



48 K. S. Ryu -

#7185 $4% NFBR] wue A AL 3T Musy] A% o
A, S W fggael e ARl £A3s FUBF Agstel de At ¥
185 2tk oks 4o Went AR Aliine Fd s1Fol B Bw ohiet A

id e v

9 AE AA

of e A% *i

Table 18. Changes in pyruvic acid content in garlic bulb by

applying organic material and lime materials after
harvest (1994).

Pyruvic Acid

Treatment - oxeM g_1 Fresh Index
Weight
Compost (control) 21.86 100
Rice straw + Ca(OH)z 23.98 110
Rice straw + Ca(OH): + CaSOa 24.28 111
Compost + Ca(OH)2 23.98 110
Compost + Ca(OH)z + CaSOq4 26.96 123
Chicken manure + Ca(OH): 24.04 110
Chicken manure + CaSOs 26.80 123
Chicken manure + Ca(OH); + CaSO4 28.06 128

2 A9FY EF pH % 9

@71o] Az vmo Aule] wg ek TE
B3 EAY AT 993 AZ3e dntd oz gazde] A&TFoM TP =%

, gtz AgTeA bR @k Bold de dgzy ATt 33T Eo
= Zgo] @it Aot EF, A F ES pHE AT 23 AR A
o= pHIL 71 okl od, Fabza Al§TFellAE pHIE wopAA] ool 7h
2 A EE HAHE 19).

SO
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Table 19. Sugar content of strawberry and soil pH after

experiment.
Reduced Sugar Total Sugar Index pH
(mg ml") (mg ml™) (%) a1:D
Non K 56.9 65.7 100 6.62
KCI 53.4 64.6 98 - 6.50
K504 589 71.8 109 6.77

AFEAA B2 5% 2 FA 9 A4 vad AHEHE A9 2

£ E 207 2ok Y £3e §34d A§TAA AuE gEel §4AN, F3

o Zrsta o, 37 HFol oM Y%, GE o

F o WEd §3Y ASTAAN AT FE] TR Q
A3k SAN AT B 5] Ftu,

Table 20. Effects of S—containing phosphate fertilizers on the
yield and quality of tangerine on Cheju Island
(Che]u Experimental Station, 1976).

Yield per Plants Average Weight Sugar Content
Flavor Rate
(kg) (kg) BXx"
Treatments b I b
Gungcheon Gungcheon Gungcheon Gungcheon
Imonju Imonju Imonju Imonju
Chosaeng Chosaeng Chosaeng - Chosaeng
Fused
188 100 1038 1076 97 10.11 641 572
superphosphate
F u s e d
160 85 106.0 119.0 96 991 6.25 565
phosphate
TSP 166 64 1029 1275 9.8 961 6.49 558

BERY AE AAHeE FPus FFI AN (G 2|, Hae] QB
$F, 42, W), A% BT FAKA A, B2 A9 e FEFo w6
el gRol WS Tt Bt 43NS FUAA T B ohUd 34 A8
& TG WA BolPOoEH TE EX HE FES 243 3
o FaEs gEAEE 5% % 5

Eoups gol A H5el we gEE
Fe A%e uehl xEe FAde

it

A

Ol
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Table 21. Effects of K2SQO4 foliar application on the yield and
quality of Campbell Early.

Cluster Berry Sugar Total .
Number of . . . Yield
Application Weight Weight Index Acidity (kg per tree)
(g) (g) (%) (%)

0 311.3 6.12 12.1 0.96 175

1 311.7 6.91 12.0 0.99 164

2 325.7 6.11 12.0 0.95 16.6

3 338.3 6.29 12.1 0.87 16.8

4 319.0 6.16 129 0.86 174

Table 22. Effects of foliar application of K fertilizers on the
nutrient content (Shin, 1991). (%)

Nutrients Content in Leaf
(Dry Weight)

Treatments
N P K Ca Mg
Non K 1.19 0.49 3.61 1.26 0.38
KCI 1.18 0.50 3.78 1.23 0.34
K2S04 1.21 0.50 3.93 1.39 0.32

ol g FHAlv] & AAE FHEY] st FEzEd FALE Y FEE
Z+7} 1,500ppme.2 st XX Qo) AHgk A XEYe IYEFFE R

K280 EF &5 £37F QA=A F4ZeE]= N, P, K, CadllA
= e, Mge S3A7F 7wtk 28y, AAA e
AAE 7 A el ol (E 22).
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ot
>
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Table 23. Effects of K fertilizers on the yield and quality of
peach and apple.

Treat ¢ Yield Index Acidity Sugar index
reatments -
(kg ha™) (%) (%) (BX%)
peny KO 10,980 100 0.12 116
A K804 11,770 107 0.12 118
o - KCI 12,390 100 0.44 154
PP k.50, 12,680 102 0.41 158
Fr5E ARRE 3, A Bgol, ] SANE F3Y AunTE B ey
(£ 23). A3l B9 FADAET A8 A% 2% SR, AEE dob wE P
3 Bpolol HE Abakgl fAkR NG Ak tede,

TE Zolx EAL sAEQC
FEl JdoME 7% FFHJY webA, BdrFel AE 3 Fersd FndE=
% % B4 BT FPAA T o= eyt
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