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Hyun-Sik Choeng, Jung-Jae Kim and Sae-Gee Han:

Studies on the effect of Phosphorus application and availability of silicate

in Basalt soil applied Lime.

SUMMARY

In order to know the effect of lime application on the phosphorus and silicate, lime and phosphorus were

applied in the soil where phosphorus concentration was low and pH 5.4

The results are as follows
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The filled grain ratio increased by applying the lime in moderate quantity, conversely the large amount
of lime reduced the number of panicles per hill and number of spikelets per panicle.

The phosphorus application increased the panicle number, grain number and filled grain ratio. Similarly
the yield was also significantly increased.

Among the inorganic matter of plant absorbed at the heading time the nitrogen contents was highly
correlated with the number of heads, grain number per head and yield, while contents of P205 and
Si02 were significantly correlated with the grain number, maturerate and yield respectively.

Under the lime application the silica of soil was partly correlated with yield and yield components.
But there was a significant difference between contents of P,0, in soil and yield componentas. And
in the plot of double application of neutralizing lime, significance of 12 level was shown between the
P,0, in soil and the panicles number and grain number respectively, where as significance of 5%
with yield.

The phosphorus concentration in soil was gradually increased by the increment of lime application.
Also the rate of available silicate in soil was considerably increased by the increment of lime application.

That is, the silicated concentration in soil was 86ppm with lime and 59ppm without lime.
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Availability of silicate in basalt soil applied lime
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Table 1. Chemical characteristics of the soil at the experimental site
o py P20s Hxch (ue/100¢) CEC  OM. Sz PAC
(ppm) K Ca M (me/100g) (%) (ppm)  (mg/100g)
Top 5.4 54 0.18 2.7 1: % 9.2 2.9 54 1,053
Sub 5.9 48 0.13 4.0 3.7 7.3 2.0 84 962
* Profile soil texture: Heavy clay - o o
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Table 2. Yield and Yield components of rice in accordance with rates of phosphorus

applied at different lime levels

ting stage

Panicles per Grains per Ripening
Treatment hill panicles ratio
Ca, 0.666%*  0.324 0.341
Ca, 0. 442 0-667F% 0. 764%*
Ca, 0- 399 0. 701%* 0. 417

** Significant at the 1% level of probability
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- Bro:\ifgl drlce Yield index  No. of pa.nicles No. of g_rains Rif :gi)ng
7(l§g /10a) (% per hill per panicles (%)
Ca, 1. Check 413.1 100- 0 13.7 97.0 74. 4
2. P.A.C, 1.0% 384.2 93.0 13.8 99.7 722
3. P.A.C, 2.5% 487. 2%* 117.9 14.3 108.9 74.1
4. P.A.C, 5.0% 533. 3** 129. 1 14.5 104. 2 73.6
Ca, 1. Check 438.6 106. 2 13.0 97.1 76.9
2. P.A.C, 1.0% 408. 7 98.9 13:5 101. 2 80. 2
3. P.AC, 2.5% 483. 5** 117.0 14.0 99.3 82.6
4. P.AC, 5.0% 558. 2%* 135.1 14.5 109. 2 87-3
Ca, 1. Check 441.3 106. 8 12.8 95.4 84.7
2. P.A.C, 1.0% 406 6 98. 4 13. 4 93.8 83. 4
3. P.A.C 2.5% 508. 6%* 123.1 14.7 98. 3 85. 8
4. P.A.C, 5.0% 506. 5** 122. 6 13.7 104.0 87.0
L.S.D. 59cvuenrennenienns 17.4 Note, P.A.C.: Phosphorus Absorption Coefficient -
19 wrenrrnnnnnsennne 23.9 Ca: Check
C.V. (%) main «---eneeeees 5.8 Ca: Adjusted at PH 6.5, 158kg/10a with CaCO3
Sub  ceeeeeeennns 3.2 Ca: 316kg/10a with CaCO,
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Fig 1. Changes of available P,0, and SiO, centents in soil treated with lime and phosphorus

at harvesting stage

— 5 1

HRNE
et ke,
ke BRI

Ea
Sk L

o = B



Cheong et al.:

P20

Availability of silicate in basalt soil applied lime
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Fig 2. Centents of P,0,, Si0, and N of rice straw in different level of lime and phosphorus

at earformation stage

Table 4. Relationship between inorganic matters
in soil yield and its components at
Harvesting stage

No. of

= ——
No. of Ripening

Inorganic Yi . .
i ield panicles grains per -
matﬁters per hill  panicles Tety
Ca, P,O,  0.866** 0.504 0. 295 0- 463
Si0,  0.336 0. 289 0.573%*  0.487
Ca, PO, 0.911%%  0.526* 0. 598 0. 829%*
Sio, 0.901**  0.517* 0. 456 0. 291
Ca, PO, 0. 606%*  0.860**  0.782*%F  0.291
SiO, 0. 534* 0. 405 0. 655%*  0.261

* %k Significant at the 5% and 1% levels of pro
bability, respectively

Tahle 5. Correlation Coefficients between inorganic
matters in plant and yield components

Pamcles Grains per Maturing

Inorgﬂmc

matters Yield per hill  panicles ratio

N 0.955%*  0.675%*%  0.781*%*%  0.404
PO, 0.759**  0.322 0. 816**  0.795%*
CaO 0. 609* 0. 313 0.273 0. 794%*
MgO 0.319 0.123 0.113 0. 918**
SiO, 0.519* 0- 463 0-862**  0.631*

L S]gmﬁcmt at the 5% and 1% levels of pro

bability, respectively
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