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Effects of Mineral Stone and Silicate Fertilizer Application on
the Growth and Yield of Rice Plant*
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In the current study it was the objective to investigate the effect of mineral stone application with
silicate fertilizer on yield and growth parameters of rice plant.

The rice variety used was Mchoochongs seeded on April 20 and transplanted on May 27. The mineral
stone applied was powder which was ground with 100mesh sieve and its silica content was 56ppm.
The silicate fertilizer was applied with slag. The amount of mineral stone applied was 0, 100, 200,
300, 400 and 500kg/10a, together with silicate fertilizer of 250kg/10a, each of which was treated all
at transplanting, Other fertilizers were applied with chemical fertilizers of N, P,Os, K-O = 20, 10,
10kg/10a, in which nitrogen was treated splitly between 50 percent at transplanting and 50 percent
at panicle initiation stage, and phosphorus and potassium were treated at transplanting stage. To control
diseases and insects, no chemicals were applied during the experimental period, this ensuring some
other information on disease control by mineral stone application. The results obtained were as follows :

1. The height of rice plant was shortened to 6 to 9cm by any level of mineral stone application
as compared with control plot. Number of tiller was increased to 219 percent by applying mineral
stone and 15 percent by silicate fertilizer as compared with control when rice plant reached 90 days
after transplanting. There was no significant difference in tiller number between the levels of mineral
stone application.

2. Mineral stone had highly positive effect on rooting rate and no increase in rooting rate was
observed by applying silicate fertilizer. However, Panicle initiation was slightly enhanced by applying
mineral stone. This might be a reason of increase in grain yield of rice plant.

3. Mineral stone increased the contents of nitrogen. phosphorus, calcium and silica in rice plant,
but very little differences between the application rates of mineral stone were found. On the other
hand, there was a decreasing tendency in kalium content.

4. In the harvesting stage, culm height of rice plant was slightly short when mineral stone was
applied. Particularly, this amendment enhanced the increase of ear-bearing tiller number, this leading
to the increase of grain yield. A similar result was found in root dry matter weight.

5. Grain yield of rice plant applied by 100kg mineral stone was increased to 199 percent as compared
with control. On the other hand, silicate fertilizer application increased the grain yield to 10.5 percent.
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Table 1. Chemical properties of soil used for experiment*

PH Organic Available Exchangeable Cations
matter P05 SiO: K Ca Mg
% ppm me/100gr ————————

5.5 20 74 56 0.36 292 040

* Average of three soil samples
Table 2. Chemical components of silicate fertilizer used
Fertilizer SiO,* ALO:* CaO*
%

Silicate Ferlilizer 264 45.7 2.1

* Soluble in 0.5 N-Ncl unit %

Table 3. Chemical components of mineral stone

used for experiment

Si0, ALO; Fe.0; FeO CaO
%

71.86 14.09 1.64 247 1.68
MgO TiO: P-Os K,O NaO
%

0.71 0.28 0.10 287 384
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Table 4. The height of rice plant at different growth stages

Treatments Amount 18days* 30days 48days 6ldays 74days 90days
applied L** RL*** L RL. L RL. L RL. L RL. L RL.
kg/10a cm *ocm om cm cm com

Control 0 208 100 432 100 674 100 83 100 84 100 974 100

Mineral 100 273 916 413 956 643 954 766 931 804 931 884 907

stone 200 278 933 436 1009 681 1010 792 962 833 964 925 950

(MS) 300 279 936 424 981 682 1012 795 966 836 964 925 950

400 278 933 403 933 683 1013 791 961 87 957 915 939
500 271 909 411 951 656 973 715 942 816 944 912 936

M.S.mean 276 926 417 965 669 93 784 953 823 952 912 936

Silicate 250 276 926 448 1037 661 981 794 965 853 987 925 950

fertilizer

* Days after transplanting
** L Culm length
*** RL. : Relative length
Table 5. The Number of tiller of rice plant at different growth stages

Treatments Amount 18days™ 30days 48days 61days TAdays 90days
applied N** RN*** N RN. N RN N RN N RN N RN
kg/10a % % % % % %

Control 0 105 100 295 100 349 100 315 100 272 100 233 100

100 108 1029 3001 1020 383 1097 359 1140 312 1147 288 1236

Mineral 200 1.6 1105 335 1136 390 1118 351 1114 321 1180 287 1232

stone 300 108 1029 315 1068 376 1077 341 1083 314 1154 278 1193

(MS) 400 108 1029 322 1092 382 1095 348 1105 325 1194 283 1215

500 107 1019 3L1 1054 383 1097 360 1143 326 1199 282 1210

M.S.mean 109 1038 317 1075 383 1097 352 118 320 1177 284 1219

Silicate

fertilizer 250 121 1152 320 1085 372 1066 337 1073 311 1143 268 1150

* Days after transplanting
** Tiller number
*** Relative number
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Table 6. Growth pattern of rice plant at the stationary stage of effective tillers(TS) and booting

stage(BS)

Treatments Amount Dry matter rate* Rooting rate**
applied TS BS TS BS
kg/10a %

Control 0 1.6 376 215 219

100 1.7 40.2 24.5 26.5

Mineral 200 1.7 409 26.8 26.3

stone 300 1.7 43.1 269 26.5

(MS) 400 19 396 25.7 268

500 1.8 40.1 276 267

M.S.mean 1.8 40.8 26.3 266

Silicate

fertilizer 250 1.7 418 19.5 219

* Tops dry matter yield/plant height
** Dry matter yield of root/tops dry matter yield

olHF MEMEAS 3ld W ERO MEXS
ETA e wgo g Agste= A 2ok 1 Hfe
F%(1986)0] B3l ulbe} o] FEEEEARKHHEHC 2
Heol FFERYE MElEls del ERE Aoz
BptEm oo} BT BfFol Hiadl QM=
s Jo2 #Hudg 5 o

EERE 100kg/10a2 500kg/10a9] Hifo. 2 4
HEHET 6~9cm7} ol B2 A HEEEN
Ho B MER (FHC d$ sde AL B
e F Ul M B Eo fiTcol Mfhxlolof

g Aoz B,

2. PRE

BRI 18H 9 SEERH = RHEAHBARAAN T
¥ 109F 02 MERE 105457 & £R= gl
Aoy H L 100kg R T HBRERHE AR
oAM= mEEERT 2z 105% 2 152%7) 18
hnsksd o

hFol HETE uet HOKAY wEe 5
SERE MRS BEESHA ok HEAEPCRHE A
w2 EnERYGE & HES BT BEE 90
HEE o kAEe F15 58l SRR R )
X SAoIY o By HEEEMEKARE N A= 35
o] ol Hhnst )

SRR BES B BEE RH EHRLKA

EEoll A 7119 38340 i HEEHE ALK R o) M
3724 EEREN M E 349K 0.2 £ FHKE 713
Be HEEKo] @A

A ETEH HBEERHEHABANE Rt
WRo] B sEEEE BAZATL #iEY 9
QoG CEFdel B551971) & ABol A= g
MRS HE7t BHES Ao s veldd

T EHEERS AR datME HEEEEE
Hoh 3R 58 S BigRsEs Jehidd

SH BHEAY ESHKAS SR EEY 24
BES v A= EIdh

3. £ EHHE

A BERIER 2 R oA Blo &
Ko BEE U K4 2 HEBEEARHE R
e Feoll FRg upe} 2o

HEOTEERS LR SRS W] ke REE
ol #Avhet ARV §E4 Hol glo] MM A
1.6%, HEBEAREBREANS 17% 2 258t %
ORI A e AR Wt 1.7~19% ]tk

o] oM EHRE EREER Y KD
D HMEER AR AEN 2RV B
o MREENMYE 376%°1A1 HRFHHE
Aol FiEfiE 408%°1No ™ FERFEICEEFE
oAM= 41.8%E FCsESFATH AR A M AR ol A



10 J. Natural Science, Pai Chai Univ, vol 5(1), 1992

Table 7. The effect of minaral stone and silicate fertilizer on the heading and tillering of rice

plant
Treatments Amount Investigation date Number Number of Productive
applied Aug. Aug, Aug.  Aug of tillers ear-bearing tillering
13 16 22 28  appeared tillers rate
kg/10a Number/Plant %
Control 0 32 69 134 21.7 24.1 213 884
100 53 85 162 233 30.1 272 %04
Mineral 200 52 8.1 164 235 28.8 25.5 88.5
stone 300 53 80 16.8 238 294 26.1 88.8
(MS) 400 54 8.0 175 253 30.1 269 894
500 54 8.0 169 25.1 294 263 89.5
M.S.mean 53 8.1 16.8 242 29.6 26.2 89.3
Silicate
fertilizer 250 45 7.7 153 214 288 24.1 83.7
LSD=0.05 096 0.87 1.07 2.18 354 204 NS
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Table 8. Mineral nutrient contents of rice plant at 61 days after transplanting

Treatment Amount
applied T-N P-O:; K-O Ca0O MgO SiO: NaO
kg/10a %
Control 0 0.89 0.55 461 0.39 0.12 50 039
100 099 0.63 398 0.51 0.15 53 040
Mineral 200 1.19 0.64 444 0.36 0.14 53 0.50
stone 300 111 0.61 4.36 044 0.14 55 0.40
(MS) 400 1.01 0.63 438 0.38 0.12 56 049
500 1.19 0.64 396 046 0.14 5.6 040
M.S.mean 1.10 0.63 422 043 0.14 5.5 044
Silicate
fertilizer 250 1.07 0.59 400 043 0.13 56 0.32

Table 9. The growth and yield of rice plant as affected by mineval stone and silicated fertili-

*

zer
Treatment Amount  Culm Top Root Root Root Total 1000-grain 1 liler
applied  length DM DM number  length grain weight  weight
weight
kg/10a cm —— g/plant —— com g/plant — g —
Control 0 102.3 45.3 85 1095 432 343 276 264
100 88.7 526 10.7 1330 426 41.1 28.1 26.3
Mineral 200 944 530 109 1289 428 379 277 26.3
stone 300 96.2 510 13.1 1303 41.6 389 269 26.6
(MS) 400 953 514 11.1 1337 420 385 277 266
500 92.9 517 114 1304 42.1 396 28.3 26.7
M.S.mean 93.5 519 114 1313 42 392 277 26.5
Silicate 250 959 517 107 1270 98 379 277 259
fertilizer
LSD=0.05 7.14 6.21 242 1854 NS 3.04 NS NS

* Data investigated on October 1.
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