SHETEYH|REE]A] 449 65
Korean J. Soil Sci. Fert. Vol. 44, No. 6, 1016-1022 (2011)

=EQUM TAEHIZ AIR0| £ #0| O]X|s P&

Assessment of Silicate Fetilizers Application Affecting
Soil Properties in Paddy Field

Jin Ho Joo* and Seung Been Lee

Department of Biological Environment, Kangwon National University, Gangwon-do 200-701, Korea

Application of silicate fertilizers is typically practiced with several year’s interval to amend soil quality and
improve rice productivity at the paddy field in Korea. Most of silicate fertilizers applied in Korea is
slag-originated silicate fertilizer. Some water soluble silicate fertilizers are manufactured and commercially
available. The objective of this study was to assess changes of soil chemical properties in paddy field by
applying slag-originated silicate fertilizer and water soluble silicate fertilizer. Field experiment was conducted
on a silt loam paddy soil, where four levels of each silicate fertilizer were applied in soil at the rate of 0, 1, 2,
4 times of the recommended levels. Application of slag-originated silicate fertilizer increased soil pH, while
no significant pH increase occurred with the treatment of water soluble silicate fertilizers. Soil pH increased
0.4~ 0.5 with the 1 time of recommended level of slag-originated silicate fertilizer. Available SiO, contents
also significantly increased with the treatment of slag-originated silicate fertilizer at 15 and 35 days after
treatment, while decreased after 60 days after treatment possibly due to rice uptake. Exchangeable Ca, Mg and
available phosphate contents in soil increased with application of slag-originated silicate fertilizer, while a
little increases for them were shown with the application of soluble silicate fertilizer. SiO,/N ratios in rice
straw for 1 time of recommended level of slag-originated silicate fertilizer was 11.5, while that of control was
8.4, which was much lower value. Throughout this study, soil application of slag-originated silicate fertilizer
enhanced soil chemical properties, while water soluble silicate fertilizer application in soil needs further study

resulting in a little effects on soil property.
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o] 130 mg kg, W=} Fto]
180 mg kg_lol 27+ @ 7=kl 319t (Kang, 2001).
Park (1970)- G-&77AF o] 130 mg kg 0]ghe] =0
TS BIHE QIFSHA AlRARE 244 (Y = (1830 -
EY S FaHAE) X 3.8 Aljretelt
THAR Bl E= 1970 SRERE S AFS] Ao A FAY
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Table 1. Chemical properties of soil used for the experiment.

ECRE
2 Bk & A

AEHEYS Ed  =EofoA Hol digh 4 H|=
O] Al§ Al BEY % HEE 27 $Jsto] Zreoiehal H
T (YT EHA AES dHE)E AR Bl
sk A1E A EoFe] steh EAS BAIg Aak= Table 1
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Silt loam (1:3) dS m g ke mg kg ol kg
5.56 0.36 18.3 94 0.53 0.71 2.65
Table 2. Chemical compositions of two silicate fertilizers used for the experiment.
Silicate type CaO MgO 0.5N HCI soluble SiO»
%
Slag silicate fertilizer 50 7 25
Soluble silicate fertilizer - - 22

Table 3. Application rates of two different types of silicate fertilizers in the paddy soil.

Application rate

Silicate type Treatment - - -~
Silicate fertilizer N-P-K fertilizer
R —

Control - -

N-P-K - 110-350-35

100% 2,000 110-350-35

Slag (granule) 200% 4,000 110-350-35

400% 8,000 110-350-35

100% 60 110-350-35

Soluble (granule) 200% 120 110-350-35

400% 240 110-350-35
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2 Ae]to]] da sWHES- Bfof, 22| 3.6 m X 3,6 m
o7 717y 100%, 200%, 400% H]-&%2 A|H]5}IT) (Table 3),

EOF Olil-gl'k‘l _=,'_A1 |;|_=| _ICPI_E.H.AI' Stk _E_A'i B /\ng
2 2011 59 14Y9EE 2011 9¢¥ 23U 474 & 130
ol Zot ¥ AJulE 3Hch EAF = 15, 35, 60, 130U =
Z 491 gsigitt, B9F pHeE 15W (B @ H0) dEY
A2 pH meter (Mettler—toledo CH/SevenEasy S30K)E
ARESEe] 2431931, BEC= pH =74 30 A3} 3 EC meter
(Mettler—toledo CH/SevenEasy S30K)S 0]—9—3]-04 =25}
At EAJS Micropipette o2 AAELZE ZA}SHo] 1)
=55 (USDA) O] EFAA ol wheba] AAslar (Miller
et al., 1987), §71& &S Walkley—Black & o|-&3}4]
=435} 0 (Nelson, 1982), 5-#a 014k 3122 Bray No, 1
WO 2 510 ammonium molybdateE BHIA|A T 660 nm
of| 4] UV/VIS spectrophotometr= H|AZ4 514t} (Olsen
et al,, 1982), S-aAF RS IN NaOAc (pH 4.0) ¢=8
ool SJg HhES ol 8atel 3 700 nmolH FHES =
Aslo] EASI T (Hallmark et al,, 1982).
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pH (1:5)

15 35 60 130
Days after treatment
Fig. 1. Changes of pH content in soil depending on

treatments of silicate fertilizers with four application
rates.
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o] E¢F &MY g WEH Ao 7|QIH Aolztal sttt
(Lee et al., 2005), &LE o] &3t 4 H]RQ] AJH|EF
o] 371 E EYF pHE 718 A0 =2 Yehgrt slA|q
T8 RS YRE T A HRY Heols EY
pHE| S77F oAl vehtA] §dk=d] ol 84
THAEE (of: NagSiOs - 10H:0, KiSiOs)e] A7 s%7F Wil
7hRslEo] 2] 7] WiEe] AR HHE FAUE
T2 o)A FRFEC|ER 4~24 mg Si0, L9 B
Eof Ae|d 49 pH g5 oF 0.1~2.0 = E= 11 9]
A sttt skl (Kim, 2011).

THAREFO] B oA Tppi
o] & 4= Ut} (Kim, 2011).

Rafele A& choat

NagSiOs + HoO & NaOH + NaHSiOs
EL oleAomt
SiOs + H,O == OH + HSiOs

QUx g AI O R EAISHE Aol thaTt 2ol Ti4
slslo] ezely uhe-S Lreho] 9 gole] pHE A
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NaHSiOs + HoO &2 NayOH + HySiOs

EE olgAoRE

HSiO; + H,O = OH + HySiOs

SEARF NapSiOs 2] 7123l 0.01N NapSiOs S22l of 4]
oF 30%°ll AIVHA] gko, Egt 27 ARFEE (NasSio) 9] 7+

28l 0.0IN o A= oF 1,6%0] 1A= Aoz Hil
= At

Cho et al, (2004)2 F+AH v|g: BEoF A 7l&F a3}
= AR 7 gleng A HIRE A 3 HBAS
2 Bl A& B9 A A Bk grlsor & Za
7h S SISIEh G S el g VR
L 27151908, Eoe] Sl ujel pit 27} B8
z}o]7}F Qitkal sF9it} Kim (2008)L &S| 15 ]88t A4k
A HRE A 3 v ASA7|E B9 pHO| WIS Hat
=ul Al A B pHZE 5,29 Al ZRo] £d7]oll=
6.1, frEsl7]olle 5.87M4] S7FskietaL Harskgict

%
Ak SheF bﬂﬂé ZAPOM Fig, 2011 Vet glch &8 1E o]
TR H=2E AT o] B faqtAh RS A
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Fig. 2. Changes of available SiO, depending on treatments
of silicate fertilizers with several application rates.
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a4k Z’Lakol Tha fashs A0= Yeigth AM H
=l ?ﬂﬂ Zof| e EY 5 FaEA T HAIA #Et
e %ﬂilé— o|-g3t TFAMA vlE HH AJH|FS] 4H)
A oA W] A S 7
Ab gkE B9t} Cho et al, (2004)2 EF Ha|H &
15 o83 AM HlmE= A £ 5Y ool iz 7}t
Bo}E 409 o] Fofli= QPR ollA BES FAIR
1 siglon, 783k AR AlEe] ot S 8 5
O 8 BEQfo|A AR b= ol Add7IxE 27 7H8-3}
§ 5222 §A|Fh B st Cho et al. (2004)9] ¢
T Aihs AES AuRehA] ok AdEiolA] ARt A A
Pojug 1 A Aol|A] A2 & 60YFE FaTA 7
Fo| At o]f= B Fof 7IQIgE Ao R wkETh ®
3 1,000~3,000 kg ha ' 2] &g o83k A
H 20| A2 {9 WollA A st B9 frastit o
= A ATEAIE B A2 el BAglo] A
A 59| fashs YA dojdriar Huskglrt (Cho
et al,, 2004).

A Bl faqtAl ol Hlste] g 3 15693 35
o 3} Fof| AR Fho] FAlE oA A UEE
g o] Jung et al, (1985)} Ponnamperma (1973)2] Hil
o} Zro] 4415t Mt AgtElo] QEl Siv} Fe''ollA] Fe' R
SHAE7] diizoll B W Faatit ol S7HE o=
T o] Kim (2008) 2] A+t Aatol A= AR 23k
= Ho 38l ?F*V‘ H|2E Al8sHA] o2 iz + 9
FAA oA Hg 3 BOF 2l JFer 4719 F
Al A Bl vlsl 7tk skaict.

T84 S UREE T A HRY A9l B
& FAETFA Y St 2ot vlarske] & uf e
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T, 84 TS YR § A
o] S7iglol| uhel EoF FaAL SeFo] &

37 ol Q] <=0l DAtk fAEFAN Foll= vlH]
A Hol= Ao 2 YERGTE Song et al. (2007)2] ZA1lo

2 REgoA AP U] 25 130 mg kg 'O 24 A]
FEFAL Fegol thd oF 12 mg kg ¥ Fhadtchar &)
o}, HaEe o] WMol Frof 710% Aoltar
H 84 TAES YRR S AR B E AESE
ol o] Epepel Bash RATAL B ABHA
O B2 5 Qlok wEbd 2 QS e 84 AR
27} pHE} faHAF Sl nX|= 2R E of 4
AV w2 EoF AJM|7E ofd Al AlulE SR
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Table 4. Chemical properties of paddy soils after 130.

wich SHE o] 83 AR BIR Aol A= ARk
T glo] FA T ol vlsl| X|eH L ko] U=
Ao R Yepyton AR vl g AEligo] S71ERE St
sttt oeb 22 AR R Aol w2 X3y L g
o] Msh= AR B Rl 23 dE]E (CaO 50%) 2
POz e, BE¢F pHO| At dAdto] glog]et
2of, 28U 484 S-S YRR S R v L] A
2] ol X3y 2 S 7P UERA] (st o]
= 7849 A BE A EREe] Q= A Ae
ol gl7] iR AlmEr)

ERE Qi gk SHiOE o83 A HI= A
gltollA 7k A0R UElon, AE|ge] S
el F71e A0 R YERG o R AM|RF] 4] At
ofxe] fa Wt TS wjEF oz FUFHA= ot
o]:= Lee et al, (2005)8] A+ Aufel FARE S Hof
=31 QIth, Lim et al, (1983)-& HAKL ¢1AkS- slshz] A4
o] fAksto] Ao & zhgelthal a9t &, Holu A
2 gFulEe] S H9E ol g ARl FRo A
T2 AJHo] olof o5 1AEE= AE oA

22071 Az w3} olek sk

48 5 WO BEIN ME T4 MRS A
A A 43 F 0Ee) B7] i HES AR 2

Silicate type ~ Treatment pH EC OM Al BOs  Avil. S0, — Exch g‘“"“ &
(1:5) ds ni' gkg! = — mg kg' cmol; kg -
control 5.62a 0.66 15.86 152 80a 0.56 0.70 2.65
N-P-K 5.69b 0.73 1822 170 8la 0.62 0.76 2.83
Slag 100% 6.10c 0.81 21.11 198 161c 0.85 0.79 331
(eranule) 200% 6.31d 0.84 23.03 220 221d 0.98 0.80 348
400% 6.39d 0.86 22.57 228 320e 1.05 0.83 3.94
Soluble 100% 5.73b 0.82 20.21 17 88ab 0.63 0.79 2.85
(eranul) 200% 5.71b 0.81 24.56 179 8% 0.64 0.78 2.88
400% 5.72b 0.88 25.14 181 85ab 0.66 0.78 2.90
days after silicate fertilizer treatments.
Table S. Nutrient contents of rice straw after harvesting.
Silicate type Treatment TN P.Os K0 C20 MeO S0,
g ke’
control 8.7 4.6 19.6 4.7 1.11 73
N-P-K 8.6 49 221 4.8 1.24 76
Siog 100% 86 46 19.3 46 135 99
200% 85 46 19.5 46 136 105
(granule) 400% 83 47 194 44 133 11
0 . . o 8 .
100% 8.6 4.8 20.1 47 1.25 77
ﬁbﬁe) 200% 85 4.7 20.6 49 1.26 76
400% 8.6 4.6 20.7 4.8 1.26 78
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Ao A 2] Bile] FFAF SRS LA gl vls| e S
7Vele AoR UERt &, HAH BRE Aol et
THAH] (Si0/N)7F F7FstedT), o]#gh AR HI= Algo
O3t 1FAn1 ] F7h= 53] HoA F&2 e R Ed
oA ¥ mate]] 7]of3l o 2fe} o}, Kim et al. (2002a)-> H3
% K0, CaO, MgO 5 Fol29| Fifo] thE Jrkr) 4=5F
of =2 gt Ao AL glom, HA F MgO/N,
Mg/N- K0, SiOs, Si0s/P:0s Hli= o] 23t A7}
o, olggt JEEo] & FA ofju] Ty 7|FoR A}
|9 = oo} shalnh. =84 A HIEE A e oA
o] By qtakshe FA el vlsl f-2lsHAl S8
A= Ao RAMEGl o o= AH[EE 4R HR S

o (o]
) =

B AT 1= mofo A AL H]Ro] Aabo] e =
o) 4FA Wlme] BoF AMIE B wope] sjatH E4
ste} o] Sak oF 4RS WrlelTA Saekoit,
A 2HA| 47 = B T E (L2712 o83t o
AR Rk 484 QAF AT @) At Ae) S
o e mopsl WstE o] 98] HAe} A, A
2 712 o, 1, 2, 49 X2 ¥ =¥ H3t4] WsiE wHe}
ek, SIS o4k A R A Al B pHe
AE A =} pHO H]slo] ARraIRoLt S84 ARG
Qlme 3 4 HlRe] A2 Al pHO| W7 et
7] QRob=t] oliz 4284 FAKIS] A2 opo] I Fp
a0l 7] wlgel o wehE, LS olgat 7
AV MRS A 7o) wof SATA TS 1507 35
WA= e 1S ol get BE AR R A2 oA
ZAs1, ShARE Ae 60 FHEE faiAk gl
sl Ao® UEtor} 484 FAES due 3t
AV vEe] A9 BoF SEFAT Vel ZA) iz
o} vlmajo] B v wj$- 7] /e Ao Vepyt, &
W12 o8k FAH uE AalTol A Al AR
o A2] ol Wla) A3 LT G oAt Feo] Z7}
sl Ao UEptort Ha 4z (el HelTolHe)
S8 Qb AL v H o s Sl Qo) S
olg3k AT Wlm Helolale] gde] 4k Fere 54
2o} e Ao Hle) B sl Ao epie,
= A vEE Aeigel w744 Sio/N7 27}
aholey, e Aelgel U1 olgat A ¥R 100%
AeA)e) AN 247} 8 49} 11,52 LERgT), B A3
AT ATE Fojo] SYLE o83t A HlmO B}

ol & ol

N ox

Ab A

B ATE HENFH FEATAR] @AWME: PI0076
702011)2] ARl sl Y= AF U,
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