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Effects of Silicate and Potassium Application on the Yield of Rice Irrigated with
Polluted Water and Underground Water

Ki-Sang Lee*

SUMMARY

An experiment was conducted to evaluate the effects of silicate and potassium application on the yield of

rice irrigated with polluted water and ground water.

1. The most important component affecting plant growth in polluted water was NH,—N.

2. Rice grain yield was increased by silicate and potassium application, and yield increase of silicate and potas-

sium was higher than that of single application of silicate and potassium.
3. The ratios of SiO,/T — N and K,O/T — N in shoot of rirc plant increased with silicate and potassium application,

but the absorption of nitrogen by rice plant was decreased.

4. Lodging index was increased by the application of polluted water, and the application of silicate and potassium

reduced the lodging.
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Table 1. Chemical properties of the soil used

pH OM P, Ex. cation (me/l(lOg) cl o sio,
(1:5) (%) (ppm) K  ca Mg Na (ppm) (ppm)

5.6 1.2 193 018 205 042 025 58 27

Table 2. Experimental treatments

1. N—P,05— K,0(Control)

2. 7 +Si0, 130ppm adjustments™®

3 % + 7~ 180ppm

4. N—P,05— K,0 twie quantity

5. N—P,05— K,0 twie quantity +SiO; 130ppm adjustments

* Wollastonite adjustment with amount 130% and 180 % base

on soil Si0,.

Table 3. Chemical properties of irrigation water

Irrigation pH EC NH4—N SiO, CI K Ca Mg Na
water (ms/cm) ..................... (ppm) .....................

Polluted 7.2 0.94 10.9 56 128 139 125 47 72
water

Ground 7.0 047 14 1.6 63 6.7 8.0 4.1 46
water
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Fig. 1. Effect of silicate and potassium application on rice yield
by the irrigation of polluted water and ground water.
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Fig. 2. Effect of silicate and potassium application on lodging of

rice plant by the irrigation of polluted water and ground
water at harvest.
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Table 4. Effect of silicate and potassium application on mineral nutrient in shoot of rice plant at harvest

Irrigation

Treatments K,O/T—N SiOy/T—N

water = eesscssescesccsctesicssiicisateiieees T wvvvrensnntiiiii i
Control 0.48 0.18 1.39 0.39 0.10 3.27 29 6.8
Polluted Si0, 130 0.43 0.17 1.39 0.45 0.09 5.67 32 13.2
WatEr SiO, 180 0.40 0.18 143 0.42 0.11 6.10 3.6 15.3
2(K,0) 043 0.17 1.80 0.36 0.08 3.93 42 9.1
2(K,0) +Si0, 130 0.40 0.17 2.02 0.39 1.10 523 5.1 13.1
Control 0.58 0.19 1.59 0.32 0.12 4.60 32 9.2
Groand Si0, 130 0.44 0.18 1.47 0.38 0.12 6.10 33 139
water Si0, 180 0.38 0.17 1.44 041 0.10 7.67 3.8 20.2
2(K,0) 0.41 0.19 191 0.36 0.10 4.87 47 11.9
2(K,0) +Si0, 130 0.40 0.18 218 0.35 1.09 5.67 5.5 14.1
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Table 5. Effect of silicate and potassium application on chemical

preperties of soil after harvest

Irrig- Ex. cations
4tion Treat- pH  Av. SiO, (me/100g) Cl
ments (1:5)  (ppm) (ppm)
water K Ca Na
Control 5.5 25 0.09 185 042 147
Si0, 130 6.7 80 0.07 365 033 190
Polluted SiO, 180 72 111 0.07 487 028 193
water  2(K,0) 5.6 29 017 242 052 189
2(K,0)+ 69 79 0.10 407 041 213
Si0, 130
Control 5.5 24 0.09 166 036 147
Si0, 130 6.6 75 0.14 368 033 173
Ground SiO, 180 7.0 105 011 4.06 026 160
water 2(K,0) 54 26 015 202 039 157
2(K;0)+ 65 78 0.14 341 037 186
Si0, 130
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