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Table 1 The relation between available SiO; content of soil
and the cffect of silicate fertilizer on rice plant

KB~k (FF/8D N
Bt Efi] ARES R Rice yield Increasing yield & Fed
(5i0,mg/100g)
Soil type . . Fos ||l & rla Note
Available $10, | %o ek | Slag | jinfmu | %
1977 ElefS, A=K
4.9 669 699 30* 4.4 Late rice, 1977, replication
three times
% ¥ * , .
Red silty loam 1978 £ 5.4, KEEK
4.9 535 596 61* 1.4 Early rice, 1978,
paddy soil

replication 4 times

{Pujiang soil)

1978 £ L, BEXZK
5.9 739 774 35* 4.7 Early rice, 1978,

replication 3 times

1977 £, EA=K
7.3 718 730 12 1.7 Late rice, 1977,

replication 3 times

1978 F£8 85, EHMK
7.7 610 627 17 2.8 Late rice, 1978,

replication 4 times

1977 518, WEZK
7.9 482 486 4 0.8 Early rice, 1977,

# 2 X

Yellow paddy S

soil

replication 3 times

X B % .
Red clayed 1978 £ RS, EHEMUK
8.6 612 614 2 0.3 Early rice, 1978,

replication 4 times

1977 ERE, EE=R
9.0 539 520 | —10  |-1.8 Early rice, 1977,

replication 3 times

paddy Soil

(Dani soil)

* P<0.05

HMLF 5% MBEHPE. MEREERENARLIAREL, PEXNKRBKN AR
o

Lian ZRFABA, BBNREGEENEEEHEHED, A1N K NaOAc (pH4) #
B4 E Sio;, BEMAZMIEFEBARN <105ppm, FASE)H <100ppm, ZESEH N
< 40ppm, BXR, ERERITENLLEH T R ENLCMMKE L, ERTHNERKFE
RERTHANHARMES TRESEE,

BPETREERRNEIAKEES, BF 40% LIER CaO, XIBHE R BRI H™
{EIREEARSHE R, Xit, T 1979 FAKKLAERRAE, =148, (1) 3
R |2%L 25 A7, MANPO;, KOZ055; (2) Mpl: ¥LER N, POs,
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KO HERN R, SAmBfy 1253 (3) BAK: EXREEOERM EnmL
125 38, G G HEEEIR, AL M o 52, SERTIARESE 5 55,

*2 FELAKBEHTRAOSH"R ERRR, Z/K)

Table 2 The response of rice plant to liming and silicate slag application (g/pot)

Straw N Grai
" = =z M ra s ® rain ] ‘Ugfgii!ﬁ(%(&:e?%
i0, mg g Soi

T ¥ 2 Eﬁm&‘ﬁ ¥ ) "%ﬁmu:ﬂ Ava’ilablc SiO, in

reatiment Mean In comparison Mean In comparison soil at harvest time

value with ck value with ck

b3}

Check 28.4 39.5 2.8

sl 33.3 4,9%* 49.1 9.6%* 26.5

ag

s K 28.0 ~0.4 42.9 3.4 -

iming

* P<0.01
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T AR B RE R AR R R

—iAY, BEIERR R S H TR SRR AR R — % Ro T W% &Rl
SUIE P R B LM RERORR . 1977 SEAEMNT & M BpE K R+ L8 T B /N K A
%, JEPUNEE, (1) N S MBRE S 40 [T, i BEBRYS 40 T, BEERET 20 s (2) NSz 11
N, BUZERY DA RER 5 300 /s (3) N fSRIMERiERSE 80 T, BB MR E Nix (4)
NSi: 75 N, OB b it 47 300 /WK EH 0.1 5, BEH =Ko

MWARBE R RE , LR L HERIRRRRE , TIZE N, BN, fUZERs L, St
PHEK BB RERER, MRTURMIEE, R3UKBRIR 2 SHAMERE KR
AR, AR BEE ORBK AP HE , 26 N, RN, Wk SR iR /K L
KERARPD, 7 N, FRN , EREAKRE KRR ST BRmaR. AR~Ri%
MARTAK 3,

M 3 FLUBE, i@fmﬁy\amm% HE P RS B AT 5 % @K
%o HRESRERORRK &N, FEN, BEMSSRRHD, MEN, HEN,
PR IEE SRR R 40—55 [T, 803K R 5% DH KA. LHERUT, LEMMHTIE
BRI BT, TR RS A M, 2R R MTEREDN: (1) MHPREZA
AR S0, SRBHRE, LM Sio/N WLLEHTERR. (2) HEk$ so, WERY

BEZGE A BB RAES . 3) HRPREBARYSZREEPIB AL, i

EHH RSO, ER—BIKT 11 %, BAMRBNNY KBEHF S0, FRA 1%L F
I, M R REAE — A R F OB, A e R I R AV a3
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BYEROAR, T HAERESEOA—E A TRLIR LN EERT 8 HEERARL
HEREERRER, RITREERE AP A XRE ARENENLT ek L A B H-Li
ABLEFRETARAL, §2%+ 6 AT W REBEEEM NP0, K0 K 1.2 35 i
REALER ROE B4 PRI R, S A I 2 T — AL RE 10 32, EE UK, KRBEM N N,

KBEREANERY, CARESRENADRBALHEL, NRAEEN TH,
BRIBE, MERKBENZEH R, BEREE (BA 1o FIKRERBM, X A3 S i 2
H,EENERARFERER (B ), ETHRRQSRRENHT/Ur T8, ik

4 TALBMEKENEEHORE (ABRRR)

Table 4 The response of rice plant to silicate fertilizer (amorphous Si0,) in
different paddy soils (Pot cultured expsriment)

XHTE ZMhEH G R
REEHA BR 1 8 ggﬁg&g Dry weight Nutrients
ot Foodidl 5io / & :: of straw in straw
Sampling Parent 160m)g
*Soil type A 'lgbl Treatment |35/o | 1 m| sio, | K,0 | 1,0,
locality material v;iloa ¢ Increment
: g/pot| (g/pot) | (%) | (%) | (%)
YR | TERL | oy o ok 2.2 5.65 | 2.83 | 0.36
White sandy | Xiajiang, . 4.9
paddy soil | Jiangsi Granite Si 53.2 11.0%* 7.60 1 2,421 0.29
AR | WIWE | oo ck 49.1 3.99 | 2.87 | 0.38
Red sandy Juxian, 5.7
1 t ]
paddy soil Zhejiang Red sandstone Si 57.7 8.6% 5.58 | 2.48 | 0.39
BRE FEES | g oeowm ok 38.3 8.70 | 3.01 | 0.17
Limy paddy| Jinde, 45.5
. . Limestone Si 44.6 6.3* 9.89 | 2.9% | 0.14
soil Guangsi
HRH IR ZRA ck 57.3 11.25 | 2.03 | 0.17
Lateritic | Xuwen, 35.5
i . . . <9 .
paddy soil | Guangdong Basalt Si 60.1 2.8 12.14 | 1.93 | 0.15
AEE | TEKL HELLEKT ck 41.1 5.39 | 3.05 | 0.25
Red clayed | Yujiang, Quaternary 14.3 ] . 5.7 265 o
paddy soil Jiangsi red clay Si 47.0 5.9 71 ‘ .32
ARE | HLef MELLENL ck 45.4 5.97 | 3.02 | 0.27
Red clayed | Jinhua, Quaternary 15.5 ) . 562 | 2.86 | v.25
paddy soil Zhejiang red clay Si 49.2 3.8 ‘ * ‘
®ELX | Hired mALLeNt ck 32.6 4.90 | 2.65 | 0.17
Yell dd inhua, uaternar 14.3
cllow paddyl Jinhua Q Y si 3.1 0.5 7.19 | 2.68 | 0.20
soil Zhejiang red clay

* P<0.05, ** P<0.01



360 t | # i1 17 %

»t 6 £ T ,
RE 1 RN ABIE keI ME2 W KkBExBRNEm

Fig. 1 The effect of amorphous SiO, on rice Fig. 2 Ths effect of amorphous SiO, an rice
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plant growth at early stage plant growth at late stage

AHREKBAEEBAER, BRM EREH L HNZ R0,

BT 1978 £ 7 AN TRREWXBE LTS, RARERE L R ARBTHR
WIELBERS, HAAT L MUK = RERSARTRS, KBRS EH T ERS
WERATE 4

PE4TLUBH: (1) BPRALHE ERKR, BEEKBEN TERMRS &
B 1% NBEKE, HE/LFLNEREhERRABRERRE, ER 0 BRAFHH - EE
%, (2) BREPEREHKELEHOENSE, TN 14410.68%, (3) ERAREH
FKRBZEMN -t S0, SREABAABIEES (ME3 X 4, (1) HECERKEZIH
th K0 B4 A TR, IR B ZER R K.

g, M i pH ROK RS BB AL B

EXRBEPD— R APES TR, B ER— MR, A LG
HREN LN pH, XA EMANBERNFY, REIRERERS, SPENARTRE
AxE, URE TR REBE X ROEHTESENHWAR D, RIARIE R
WS K BERBRNRY— R RN, £ K ZH—E 0k, B2 BE, X R
SIEFA Mk, HRARTHRERERXFIER, X7 BN R EE K EIE
KRR, ETTUTZHERRR,

(=) PEARBREH LM pH KW

AR T RNEDRAERFERR, SHKL 50 ZETI DS, n 125 ZFREBKE
M. PEMBEENLE, BALED05% KRR 0.25 BPHRBEE 5 LR A
53,0125 ERAEEK, SHLBEE=K, MK¥HR1, 2,3,5,8,15,23,85,70 113
R4 BIMRE pH o WE 1 ETLUE B, /K P4 FERfE B SR TR N, &408 - MR
B pH BAFTIRE , X HERA T LM — RN (AL S RAES) BER,
AREE R, ANS T LA WS RL LR RNERSE, BB NH SYR,
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Hifnf - EERN pH A H. ETMRESHNPERNGE, H pH A8ETXR, 28
FXEBEYRESKRIIEBE-ERENER. ¥ IERE 15 XN, K SHLEN
pHEE LA ZEREREERBME, 23 REEA ARV, TAXHBEHIREE
BRI EREXR ER—EKHY,

ML RHEN, TABRBRSHEFRE, —f 88K pH S813 7.0, HTF pH{H
FHE, IRl — e E AR AR R R E R D AR AL, BN RS X S 5 R
L&o

(Z) BRSHABREHE

ABEKBELZNHEEE T8 oH ARERBOERENERE, B P fRicH
B, HAABEESARAEN KBRHMOER, ARERALPRE 25 AF, REIMGHE
(1) X|: TAMEN. PO K,0% 05 55, #ER KHPO, | PHRid (VP Ml &EBRN&E
#Z 118 B E); (2) 0.2% CaCO,: AN 5 TRRERE, HARMNR: (3) 05% CaCO;: &
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Fig. 1 The effect of silicate slag and CaCOy on soil pH
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Table 5 The effect of different amount of CaCO, on phosphate absorbed by rice plant
FHRCE/&) ®O#® W ="
Dry weight (g/pot) Status of absorbed phosphate
B T R .
SRR (.0, wsa/|P O, R/ REER | SxBl |1y o0
Treatment | B & . (P05 %) ) Absorbed | Total amount .
In comparison| Absorbed £ . In compa- | Soil pH
. . . rom ferti- [of P,O; absorbed
Weight Content in| from soil . .
with ck (P.O, mg/ lizer by rice plant rison with cklat harve-
rice plant pot) . (P’poo’t‘)ng/ (P,0smg/pot) st time
RILU RINT 1.04 | 65.543.8 | 50.34+2.2 115.8 - 5.6
g;f:"& 9.79]  —1.35 0.98 | 53.546.9 | 42.445.3 95.9 —19.9% | 6.4
0.5% | y9.01 —1.13 0.92 | 53.647.2( 38.545.1 92.1 ~ng% | 6.5
CaCoO,
1.09%
CaCo, 10.77 —0.37 0.88 54.1+1.3 | 40.71+1.0 94.8 —21.0%* 6.7 .
= A 75
Blank 10.39 —-0.75 1.04 108.1 -7.7 5.6
** p<0.01
®xo ERAPENKENGERHER
Table 6 The effect of amorphous SiO, and silicate slag on the growth of rice at early stage
FORGE/D) " EREEE
Dry weight (g/pot) Phosphorus absorbed by rice plant
B | g m | SHER |2 PO (%) | ARMREH/R) | SHBL(EEL/D)
) In comparison| P,O, content Total amount of In comparison with
Weight with ck (%) P,0, (mg/pot) | ck ( mg/pot)
¥ R
ck 13.01 0.75 97.5
‘EEF SiO
Amorphous Si‘O, 13.26 0.25 0.86 114.0 16.5%*
Slag 11.39 —1.62* 0.71 80.9 —16.6%*
-
CaCo, 10.58 —2,43%* I 0.71 75.1 —22.4%*
* P<0.05; ** P<0.01

i 12.5 BB, KRR (4) 1% CaCO;; F41IN 25 FBRESS, KRN E; (5)
ZH: BEAH P IRC, ReARMK; S0 CEEREK, KBT 1978 47 A 26 B
BLE 8 A8 HITH, RART —RKERHENE, ERETHE 2, RTENH, LN
THEMRBERITE 5.

ME 2 A[LIR M, KSR BEAERE R —E RS B, X BB A/ R R B S #0
FEREEFRIR. HIPNE S AILUE N, AERBRERENLE, S ERE T LW pH M4,
{EERFUKRENRA T, 130 oH R L AR, BRBRRSNKA, X KETH
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Pig. 2 The effect of different amount of CaCO, on phosphate absorbed by rice plant

FRERRE KA R P, AR S BRI RRHRENIETY R IER AR
BB ISR T KRS B AR Mo

(=) pENXBANERDE®

A#E—FRIEPENKBIRER RO, FETRIHE, tm A 4 =,
(1) X MNURF. PO; (B EH), KO (HEFE 0.5 ;5 (2) BEF Si0:: ¥
/N4 REEF Si0;, HARMK; (3) . BEMe mRyE, HRRME; (%
BRYE: M4IIN 6 38 CaCOs, HARN Mo EE=WRo MK 6 JLUE N, ELEE SiO, R4t
B,KBERSBHENRBESDER TN B TR, Ui Sio, RE R T KR
BRI, e AR B S R , AR R T Y R E SRR B B R T R,

£ % X ®
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THE EFFECT OF SILICATE SLAGS ON RICE IN PADDY
SOILS DERIVED FROM RED EARTH

He Dian-yuan, Zang Hui-lin and Zhang Xiao-pu

(Institute of Soil Science, Academia Sinica Nanjing)

Summary

This article deals with silicon supplying levels and the response of rice plant to
Si-fertilizer on the major paddy soils derived from red earth in South China.

1. The effect of Si-fertilizer is negatively correlated with the content of available
silica in soils. It seems that the critical value of available silica in paddy soils derived
from red earth on quaternary red clay in the southern China may be lower than that in
Japan and Korea, but higher than that of Taiwan provinee in China,

2. The effect of silicate fertilizer on rice is related to the amount of nitrogen
fertilizer applied For paddy soils containing higher available silica, the application
of silicate fertilizer under the condition of an usual amount of nitrogen fertilizer showed
no significant effect. But with the increase of nitrogen fertilizer apllied, the silicate
fertilizer would often significantly inereased the rice yield.

3. The content of available silica in paddy soils derived from red earth is varied
with their parent materials. The content of available silica in the paddy soil derived
from granite and red sandstone is about 5mg/100g soil. In pot cultural experiment,
application of amorphous silica to these paddy soils increased the dry weight of rice
straw by 11.0 g/pot and 8.6 g/pot respectively,

4. Because silicate slags are alkaline materials containing CaO, the application to
paddy soils in proportion of 0.5% would increase the pH value of soil 0.4—1.0 unit.
Results obtained by plant analysis and labelling P* have proved that the application
of CaCO: or silicate slags decreased phosphorus absorbed by rice plant about 17%.
Therefore, it must be considered to adopt reasonable method and amount in application
of the silicate slags as fertilizer in the soils mentioned above.



