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Abstract - Field study was conducted to evaluate the agronomic effectiveness of sulphur-bentonite fertilizer. Soil pH was
slightly lower tendency to the increase of sulphur-bentonite fertilization, but did not indicate a sharp decline in soil pH. The T-N
contents in the 6 kg/1000 m’ plot was higher to 700 mg/kg and the organic matter content was 1.29% in the 3 kg/1000 m’ plot.
The content of available-P was also increased to 289 mg/kg in the 6 kg/1000m’ plot. The growth characteristics of the young
radish (Raphanus sativus L.) has significantly more in 3 kg/1000 m’ plot on upper part, and more on under part in 6 kg/1000 m’
plot. Therefore, it is concluded that the application of sulphur-bentonite fertilizer was thought to be effective for the
chemical characteristics of soil and crop growth enhancement.
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Table 1. Chemical properties and particle distribution of the soil
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Chemical properties

Particle distribution

pH T-N oM Avail. P;0s Ex. Cations (cmol /kg) Sand  Silt Clay
(1:5) (mg/ke) (%) (mg/kg) Ca Mg K Na (%) (%) (%0)
5.94 336 0.54 254 888 105 016 012 725 175 10.0

Table 2. Chemical properties of the soil after harvest of young radish (Raphanus sativus L.)

, pH T-N OM Avail. P,Os Ex. Cations (cmol'/kg)
Treatment
(1:5) (mg/kg) (%) (mg/kg) Ca Mg K Na
Control 6.13 644 0.84 125 9.11 1.24 0.16 0.07
SB3 5.85 630 1.29 180 10.35 1.23 0.15 0.08
SB6 5.61 700 1.00 289 5.53 1.37 0.20 0.07

“Control : NPK+compost, SB3: apply sulphur-bentonite fertilizer 3 kg per 1,000 m’, SB6: apply sulphur-bentonite fertilizer 6 kg per

1,000 m'.
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Table 3. Effect of Sulphur-Bentonite application rate on the leaf-length and -width of young radish (Raphanus sativus L.) in middle

of growth (16 days after seeding)

Treatment” Leaf length (mm) Leaf width (mm)
Control 146.11 b’ 5953 b
SB3 154.48 a 64.10 a
SB6 153.45 ab 63.20 a

“Control : NPK + compost, SB3: apply sulphur-bentonite fertilizer 3 kg per 1,000 m’, SB6: apply sulphur-bentonite fertilizer 6 kg

per 1,000 m’,

*Means within columns followed by the same letter do not differ significantly at 5% level by Duncan’s multiple range test.

Table 4. Effect of Sulphur-Bentonite application rate on the plant growth of young radish (Raphanus sativus L.) after harvest (23

days after seeding)
Treatment” Plant height (mm) Root length (mm) Leaf length (mm) Leaf width (mm)
Control 34421 v’ 135.04 b 209.17 b 80.47 b
SB3 360.18 a 140.05 ab 220.13 a 87.88 a
SB6 357.47 ab 145.28 a 212.18 b 86.20 ab

“Control : NPK + compost, SB3: apply sulphur-bentonite fertilizer 3 kg per 1,000 m’, SB6: apply sulphur-bentonite fertilizer 6 kg

per 1,000 m’,

*Means within columns followed by the same letter do not differ significantly at 5% level by Duncan’s multiple range test.
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Table 5. Effect of Sulphur-Bentonite application rate on the dry weight of young radish (Raphanus sativus L.) after harvest (23 days

after seeding)

Dry weight (g)

Treatment”
Total Leaf Root
Control 328 b 239 b 0.89 b
SB3 390 a 293 a 097 b
SB6 395 a 284 a 1.11 a

“Control : NPK+compost, SB3: apply sulphur-bentonite fertilizer 3 kg per 1,000 m’, SB6: apply sulphur-bentonite fertilizer 6 kg per

1,000 nt.

*Means within columns followed by the same letter do not differ significantly at 5% level by Duncan’s multiple range test.

o thali A= SB3 A2}77} SB6 A2 Fhe} ofgE 2 A 3kE B
O SAA FoAbE Al FRHEL|E Zou] 2o Al
H|go] whet G5-o] 8 3 ASEAS Bl sl HiH(Table 4),
Z A2 SB3 A 2]Tt7} 360,18 mm= 714+ FH o Uk SB6 A 7 tet
AR O3t Afol= HolA] Akl A= SB6 AP+
7F145,28 mz 7P 2 A 02 AL QLo o] HA] 1-oJ5t A}
01% D}. a5 —4 A2 SB3 A )t A 247} 220,13 =
E.2 3B3 A 247} 87,88 mn= 714 7] 1} SB6
Helole] It Holke sich

SENELOE u]mo| Al 12 GRo] 43} 5 AF
o] 2ol Table 59 e}, X411l 91| B2 883 427
7} 2,93 g0 7P =9kO Lt SB6 A 2|2 2,84 g¥h= -5t
oI5 ik 91k, A3kl Beje] 21852 SB6 2]
7HL11 gO% M oIt ARAOE Ao AR
SB3 A 2] 70} SB6 2|77} 77F3.90 ¢ W 3,95 g 0.2 LA
o188 g3} ol 0] ol ek

Kim et al (2004)2 $3==7} 909 g/m7HA] = GEAYALEF
o] S7IRITkaLl HATstGIar, Rk 2 AldoflAf /\WE%U sst
Alo] gAle] Axlo] ufel, GBI B E 3|25 1000 M
6 kg7hA] AL 79 A-of A 3 B AR Skl &

oletan & 4 9l

x

-

0]

S} Mg 0] B4 Tefstel A4 v g S
S ELo|E TS| 2S5 7]w ]i 000 m'e 3 kegvl 6 kg, 1
23 A2 FEste] AlHlst GRS Aufste] £oko] 3}
) Wels) A140] F31E AgeEE, 1 1} e o

= AJujepo] F7HI4E ok WolAl Aake Beout 2

Sleke EpiA) okt moh) A4 Sheke 6 ke/looo m
A2} 0]14] 700 ng/kg O 2 74 9kow], £71% B 3 ke
1000 H2| oA 1,20% 7P 9k, EokE SEeAbe)
Sake AJujee] Z71o] ket ot 6 keg/1000 m' He] 7ol
9289 mg/kg o 2 ZAFE|QIT ro] 2ARE 3 kg/1000 M ]
., A8k 6 ke/1000 mf A2 oA o 2A] Al
Sh, EIE o] = el 0] AJu]A] EoF SfahY 9 2
& FA0) T Y Ao Bk,

Al AL

B A= (F)F&B Nature2] 2|90 oJaf =3 Z 02 o]
of FA=HY T,

References

Boswell, C.C., B. Swanney and W.R. Owers. 1988. Sulfur/sodium
bentonite prills as sulfur fertilizers. 2. Effect of sulfur-sodium
bentonite ratios on the availability of sulfur to pasture plants
in the field. Fert. Res. 15:33-46.

Boswell, C.C. and D.K. Friesen. 1993. Elemental sulfur fertilizers
and their use on crops and pastures. Fert. Res. 35:127-149.

Chapman, S.J. 1990. Thiobacillus populations in some agricultural
soils. Soil Biol. Biochem. 22:479-482.

Feilinger, H., A.C. Caldwell and E.C. Seim. 1972. The perfor-
mance of granular sulfur fertilizers. Plant Soil 36:315-323.

Germida, J.J. and H.H. Janzen. 1993. Factors affecting the
oxidation of elemental sulfur in soils. Fert. Res. 35:101-114.

Janzen, H.H. and R.E. Karamanos. 1991. Short-term and
residual contribution of selected elemental S fertilizers to the
S fertility of two Luvisolic soils. Can. J. Soil Sci. 71:203-211.

-357 -



HiFHHEE Korean J, Plant Res, 27(4) : 354~358(2014)

Kang, H., S.M. Park, Y.D. Jang and J.J. Kim. 2008. Studies on
adsorption of heavy metals with zeolite and bentonite. J.
Miner. Soc. Korea (1):45-56 (in Korean).

Karamanos, R.E. and H.H. Janzen. 1991. Crop response to
elemental sulfur fertilizers in central Alberta. Can. J. Soil
Sci. 71:213-225.

Kim, J.G., S.H. Lee, C.H. Lee, N.J. Lee, Y.S. Son, and S.K.
Lim. 1999. Field treatment of cow manure originated from
the clay mineral feeding and the change of nitrogen in soils.
Korean J. Environ. Agric. 18(4):366-371 (in Korean).

Kim, K.A, C.W. Rho, K.R. Choi, H.J. Hwang and H.S. Choi.
2004. Quinone reductase indicer from radish leaf cultivated
in the soil containing sulfur. J. Korean Soc. Food Sci. Nutr.
33(6):946-950 (in Korean).

Lawrence, J.R. and J.J. Germida. 1988. Relationship between
microbial biomass and elemental sulfur oxidation in
agricultural soils. Soil Sci. Soc. Amer. J. 52:672-677.

Lee, J.S, P.G Jung and D.U Choi. 1977. A study on the
characteristics of bentonite produced in Korea. J. Korean
Soc. Soil Sci. Fert. 10:69-74 (in Korean).

Moon, J.H.,, C.H. Choi, BR. Ryu and C.G. Kim. 2005.
Adsorption of anion species on clay minerals. Environ. Sci.
Technol. 27(10):1058-1064 (in Korean).

Moon, J.H., T.J. Kim, CH. Choi and C.G. Kim. 2006.
Adsorption characteristics of heavy metals on clay minerals.
Environ. Sci. Technol. 28(7):704-712 (in Korean).

Morris, R.J. 1988. Sulphur-The fourth major plant nutrient. J.
Korean Soc. Soil Sci. Fert. International Symposium No.1.

pp. 9-16.

NIAST. 2000. Methods of soil chemical analysis. National
Institute of Agricultural Science and Technology, RDA,
Suwon, Korea (in Korean).

Nuttall, W.F., C.C. Boswell and B. Swanney. 1990. Influence
of sulphur fertilizer placement, soil moisture and temperature
on yield response of rape to sulphur-bentonite. Fert. Res.
25:107-114.

Oh, W.K. 1988. Plant response to sulphur application, J.
Korean Soc. Soil Sci. Fert. International Symposium No.1.
pp. 120-131 (in Korean).

Park, J.H., K.J. Kim, S.D. Park, M. Park, D.H. Lee, C.L. Choi
and J. Choi. 2000. Effects of sulfur on the chemical properties
of soil and yield of safflower (Carthamus tinctorius L.).
Korean J. Medicinal Crop Sci. 8(4):378-385 (in Korean).

Riley, N.G., F.J. Zhao and S.P. McGrath. 2000. Availability of
different forms of sulphur fertilisers to wheat and oilseed
rape. Plant Soil 222:139-147.

Ryu, K.S. and B.S. Han. 1988. Misconceptions concerning
sulphur-containing fertilizers. J. Korean Soc. Soil Sci. Fert.
International Symposium No. 1. pp. 139-145 (in Korean).

Wainwright M., W. Nevell and S.J. Grayston. 1986. Effects of
organic matter on sulphur oxidation in soil and influence of
sulphur oxidation on soil nitrification. Plant Soil 96:369-376.

Yoon, J.H., B.K. Jung, Y.H. Lim and J.S. Shin. 2000. Sulphur
content of Korean soils. J. Korean Soc. Soil Sci. Fert. Soil
and Fertilizer 1:80-83 (in Korean).

(Received 26 March 2014 ; Revised 12 May 2014 ; Accepted 19 May 2014)

-358 -



