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ABSTRACT : Reclaimed tidal areas for rice cultivation are
irrigated with salt mixed water when there is severe
drought. Therefore, we identified the critical concentration
of saline water for rice growth on a reclaimed saline soil in
Korea. The experiment was conducted at the Kyehwado
substation of the National Honam Agricultural Experiment
Station (NHAES) during 2001-2002. Two experimental
fields with 0.1-0.2% for low soil salinity and 0.3-0.4% for
medium soil salinity levels were used. The experiment
involved four levels of salt solution mixed with sea water (at
0.1, 0.3, 0.5, 0.7%) compared with a control using tap water
in a split-plot design with three replicates. Saline solution
was applied only two times at seedling stage (10 DAT and 25
DAT) for 5 days. Gyehwabyeo and dongjinbyeo, japonica
rice varieties, were used in this experiment. Plant height and
number of tillers sharply decreased in the 0.5% saline water
in low soil salinity level and 0.1% in medium soil salinity
level. For yield components, panicle number per unit area
and percentage of ripened grain dramatically decreased in
the 0.5% saline water in low soil salinity and 0.1% in
medium soil salinity level. But 1,000-grain weight of brown
rice decreased sharply in the 0.5% saline water in low soil
salinity and 0.3% in medium soil salinity, indicating that
this component was not much affected unlike other yield
components. Milled rice yield decreased significantly with
saline water level in both low and medium soil salinity. In
the 0.7% low saline soil, the yield index was only 36% com-
pared with the control. In mediuimn soil salinity, even the con-
trol plot showed only 62% yield index compared with the
control in the low soil salinity treatment. Results indicated
that the critical concentration of saline water for rice growth
in terms of economical income of rice production was 0.5%
in low soil salinity and tap water in medium soil salinity.
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Table 2. Plant height and tiller number at 25 days after two times
saline water treatment.
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Table 1. Chemical properties of soil before and after experiment, Kyehwa Substation, 2001~2002.
Soil pH Salinity Av. P,0; Ex. Cation (cmol* kg™")
.. Treatment K I
salinity (1:5) (%) (mg kg-) Ca Mg K Na
Low Before 6.7 0.16 95 3.56 3.10 0.61 3.00
(0.1~0.2%) After 6.6 0.19 99 3.53 2.90 0.57 2.57
Medium Before 72 0.38 200 3.38 5.83 1.13 11.04
(0.3~0.4%) After 73 0.37 126 2.23 3.92 0.93 8.18
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Table 3. Heading date, culm length, and number of panicle of rice at maturing stage.

Treatment Heading Culm Panicle No. of panicle
Soil salinity  Salt solution (%) date length (cm) length (cm) No./hill No./nf
Control Aug.17 74 18.7 13.8 383.6a
0.1 Aug.17 74 18.5 132 337.0a
Low 03 Aug.18 69 17.5 11.6 322.5b
(0.1~0.2%) 0.5 Aug.19 60 14.8 8.2 228.0c
0.7 Aug.23 27 79 57 158.5¢
Mean Aug.19 61 15.5 10.5 285.9
Control Aug.19 64 17.5 10.9 303.0c
0.1 Aug.21 52 17.2 6.6 183.5¢
Medium 0.3 Aug.23 22 8.1 33 91.7f
(0.3~0.4%) 0.5 DP DP DP DP DP
0.7 DP DP DP DP DP
Mean Aug.21 46 14.2 6.9 192.7

*DP : Dead plant by salt injury.

*Means followed by a common letter are not significantly different at the 5% level by Duncan's multiple range test.
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Table 4. Yield components and yield of rice at harvest.
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Treatment

Spikelet per Ripened 1000 grain Milled rice Yield
Soil salinity ~ Salt solution(%) m (X 1000) grain(%) weight(g) (kg/10a) index
Control 17.0a 93.4a 24.2a 463a 100
0.1 15.8b 92.2a 24.3a 428a 92
Low 0.3 15.1b 90.5a 23.0a 390ab 84
0.1~0.2%) 0.5 11.0c 60.5¢ 19.6¢ 259¢ 56
0.7 10.3d 42 8e 10.9d 165d 36
Mean 13.8 759 204 341 -
Control 13.6bc 85.2b 21.6b 286b 62
0.1 9.6de 55.2cd 18.5¢ 139d 30
Medium 03 2.0f 35.1f 9.3e 22f 5
(0.3~0.4%) 0.5 DP DP DP DP DP
0.7 DP DP DP DP DP
Mean 84 58.5 16.5 149 -
*DP : Dead plant by salt injury.
*Means followed by a common letter are not significantly different at the 5% level by Duncan's multiple range test.
Table 5. Head rice and rice quality at post-harvest test.
Treatment Head rice Protein Amylose Palatability
Soil salinity Salt solution(%) ratio(%) content(%) content(%) index
Control 62.4a 8.3a 18.6 63ab
0.1 62.4a 8.1a 18.6 64a
Low 0.3 61.6a 7.9a 18.7 60ab
(0.1~0.2%) 0.5 52.4b 7.9a 19.1 59ab
0.7 43.2¢ 8.5a 18.8 58b
Mean 56.4 8.1 18.8 61
Control 40.6¢c 8.5a 18.6 55¢
0.1 34.1d 8.5a 18.7 54¢
Medium 03 254e 9.7b 18.8 53¢
(0.3~0.4%) 0.5 DP DP DP DP
0.7 DP DP DP DP
Mean 334 8.9 18.7 54

*DP : Dead plant by salt injury.

“Means followed by a common letter are not significantly different at the 5% level by Duncan’s multiple range test.
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