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Effect of Water Management and Lime Application on
the Growth and Copper Uptake of Paddy Rice
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Abstract

A pot experiment was conducted to find out the effects of water management, slaked lime
and wollastonite on growth and Cu uptake of rice at Cu added soil. The soil was adjusted to
0,50, 100 and 200 ppm concentration of Cu. The application amount of slaked lime was the
lime requirement plus 150 kg/10a and wollastonite 200 kg/10a, respectively.

The copper concentration in soil which reduced yield significantly was 133.1ppm for sub-

mersion and 136.8 ppm for intermittent irrigation. The application of lime and wollastonite

reduced Cu content in brown rice as well as increased rice yields compared to that of no

lime.

The copper content in plant was increased with increasing soil Cu concentration, however,

reduced with submersion and application of slaked lime, and increased with increasing the

ratio of Cu/Ca--Mg equivalent in soil.
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Table 1. Some chemical properties of soil used

Ex. cation(me/100g)

pH oM C.E.C Av.-P,0, Av.-Si0, Cu*
(1:5H:0) (%) (mg/100g) (ppm) K Ca Mg (ppm) (ppm)
5.6 1.3 5.5 88.0 0.29 2.74 0.63 95. 0 5.1

* 0.1 N-HCI extractant

Table 2. Effect of application of lime materials on rice yield at different irrigation control

(Unit: %)
Intermittent irrigation Submersion
Cu Conc.
(ppm) Cont. S. lime Wollasto. Average Cont. S. lime Wollasto. Average
0 100 - - 100 100 - — 100
(128.8) (137.9)

50 101.0 103.6 105. 6 103.5 101.2 104. 4 104.6 103. 4
100 94.5 98.8 99.1 97.5 98.1 102. 0 100.7 100. 3
200 63.5%*  79.9** 93. 9% 79.1 66. 1%*  88.1%* 84. O** 79. 4

Average 89.8 94.1 99.6 94.5 91. 4 98.2 96. 4 95. 8
LSD 1% 21.4 18.7 11.3 19.0 14.6 6.9 12.0
LSD 5% 14.7 12.8 7.8 13.0 10. 1 4.7 9.0

*( ) Yield (g/pot)
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Fig. 1. The change of rice yield according

to the different Cu concentration in
soil and irrigation control
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Table 3. Correlation coeficient between Cu concentration in soil and yield components

Intermittent irrigation

Submersion

Control Slaked lime Wollastonite

Control Slaked lime Wollastonite

No. of panicle per hill —0.858%  —0.523
No. of grains per panicle 0. 804** 0. 435
Ripening ratio —0.900** —0.612
1000 grains weight —~0.629* —0. 678*

—0.563 —0.631* —0.525 —0.632*
0.526 0.335 0.637% 0.270
—0. 357 —0.608 —~0.561 —0.768%*

—0. 427 —0.888%*%  —0.904%* —0.124
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Table 4. Copper content in brown rice according to the different Cu eoncentration in seil,

application of lime materials and irrigation control (Unit: ppm)
Intermittent irrigation Submersion irrigation
Cu. Con. — — e — - R
(ppm) Cont. S. Lime Wollast. Cont. S. Lime Wollast.
0 5.33 — — 4.18 — —
50 11. 38 7.05 7.68 6. 46 5.48 5.09
100 13. 05 9. 87 8.55 8.31 6.29 6. 34

200 16. 60 11.03 11.07 9.13 7.39 8. 34
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Table 5. Copper content in shoot at the harvest stage according to the different Cu concentra-

tions in soil, application of lime materials and irrigation control (Unit: ppm)
Intermittent irrigation Submersion irrigation
Cu. Con.
Ear formation stage Harvesting stage Ear formation stage Harvesting stage
(ppm)
Cont. S.lime Wollas. Cont. S.Lime Wollas. Cont. S.Lime Wollas. Cont. S.Lime Wollas.

0 6.1 — — 7.1 — — 5.9 — — 5.0 — —
50 19.0 14. 8 16.1 14.7 8.8 13.6 18.0 12.0 13.0 7.1 5.7 5.5
100 22.1 18. 3 18.0 18.0 14.7 17.6 18.7 16. 8 16. 2 9.3 6.5 6.7
200 28.3 22.7 22.7 20.7 15.6 19.7 19.7 19.7 18.1 11. 1 7.7 8.8

Table 6. 0. IN-HCI extractable Cu concentration in soil after harvest

(Unit: ppm)
Intermittent irrigation Submersion
Cu concentration in soil
(ppm) Control S. lime Wollastonite Control S. lime Wollastonite
0 1.5 — — 2.4 — —
50 21.0 27.7 21.8 25.4 29.7 26. 8
100 53.9 62,1 49,9 46. 3 67.2 53.1
200 115.7 145.9 102.3 152. 3 124.5 121.7
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