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Influence of Si0, Treatment on Guttation in Rice Seedlings Stage

Jeh, Sang Yull. Chei, Jang Soo

Dept. of Agronomy, Coll. of Agric., Kymngpook Natl. Univ.

Summary

This study was conducted to find out the effect of SiO, treatment on the Si0: concentration in
guttation liquid, the amount of guttiation liquid exudated from the margin of rice leaves, and the
relationships between SiQ; concentration in guttation liquid and foliar burn during the rice seedling
stage, using two rice varieties;Nagdong-byeo {a Japonica) and Samgang-byeo {(a- Indica -Japonica
hybrid). Seedlings were cultivated in water solution and enveloped in polyvinyl case {50cm X150cm X
70cm). Si0, treatment increased the amount of guttation liquid, the amount of guttation liquid
(Nagdong-byeo:4. 30mg/plant, Samgang-byeo:4. 3dmg/plant) treated with 200ppm of SiQ,was greater
than any other level, decreased over 200ppm of Si0,.

5i0; concentration in guttation liquid was increased as application rates of 5i0; increased, showing
the positive correlation, and Si0, in guttation liquid/Si0; in culture solution ratio decreased over
100ppm of Si0,.

The highest concenitration of 5i0; {Nagdong-byeo:172. 6ppm/lec, Samgang-byeo:199. 8ppm/lcc)
in guitation liquid was obtained at 12 hrs after Si0, applied. Foliar burn seemed to be closely
related with $i0, concentration in guttation liquid.
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Table 1. Amount of guttation liquid from the leaves
under the differend Si); levels in culture
solution

Si0x in Amount of guttation liquid
culture
. {mg/plant)
solution (ppm)
Nagdong-byeo Samgang-hyeo

0 2.39{100.0%) 1.49(100.0%)
50 2.48(103.7%) 2.05(137.5%)
100 3.18(133.0%) 2.67(179.1%)
150 3.70(154.8%) 4.23(238.3%)
200 4.30(180.0%) 4.34(291.2%)
250 3.51(146.8%) 3.33(223.4%)
300 3.40(142.2%) 3.22(216.1%)
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Table 2, Changes in 8i0. in guttation liquid/treated Si0. in culture solstion ratic on different Si0; levels

Variety Si0, in $i0; in gutttation Si0, in G.L.*
culture liquid (ppm) s ratio
solution (ppm) S8i0, in C, 5. **

0 12. 4 0.00

50 50.3 1.00

100 91. 4 0.91

:;god(’"? 150 19,1 0.79
200 135.1 0. 67

250 145. 2 0,58

300 177.1 0.59

0 16. ¢ 0. 00

50 48.2 0, 96

100 94.8 0,94

S;rzga"g' 150 123.2 0.82
200 143.2 0,72

250 165. 5 0. 66

300 186. 2 0,62

*G. L. ! Guutation liguid **C. S. ! Culture solution
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Fig.1. Relationship between Si0, conc. in gutistion
liqui¢ and Si0, levels in culture solution.
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Table 3. Changes in Si0, in guttation liquid obtained 6,12, 18 and 24 hrs after Si0, treatment

Si0; in Time after $i0, application {(hrs)
Variety culture L.S.D.
i solution 8 12 18 24 {5%)

{ppm)
Nagdong- G 9.6 32,9 10,9 10.6* 5.8
100 50,4 88.5 79.9 46.9 15.2
byeo 200 114.8 134, 1 115.5 117.7 12.8
300 151, 5 172.6 160, 2 150. 1 12.7
0 12.7 15.8 9.7 12. 4* 6.2
Samgang- 100 90.2 103. 9 76.5 61.1 12.3
hyeo 200 124.5 19L.6 119. 1 113.2 9.6
300 166, 4 199, 8 177. 4 171. 8 23.8

¥Si0,ppm in guttation liguid
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Table 4. Inflience of Si0); in gnttation liguid on folinr burn
Si0; in Si0; in length of
Variety culture guttation foliar burn{em)
solution liquid 2nd 3rd
(ppm) {ppm) leaf leaf
0 12,4 0.30 0,55
50 503 0.30 0.64
Nagdong- 100 91.4 0.30 0.81
byeo 150 119, 1 0.31 1,13
) 200 135, 1 0.31 1,01
250 145, 2 0.32 1.16
300 177. 1 0,34 1.28
L.S.D. (5%) 9.8 0.05 0.23
0 16. 0 0,34 0.55
50 48.1 0,39 0.75
100 o4, 8 0,38 0.94
Samgang- 150 123.2 0.3% 1.00
byco 200 143.4 0.37 114
250 165. 4 0.37 1. 14
300 186. 2 0.30 1,16
L.S.D. (7%) 11.2 0. 06 0.14
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Fig.2. Relationship between Si0, in guttation liquid
and foliar burn.
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