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Physiological Response of Four Corn Cultivars to Soil Salinity
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Department of rice and winter cereal crop, NICS, RDA, 457 Pyongdonglo Ilksan 570-080, Korea

ABSTRACT This study conducted experiments on the reclaimed
land of Saemangeum located in Jeongrabuk-do in order to
gain basic information about growth characteristics and yield
ability according to soil salinity. Having soil excluding salt
as a control group, this study adjusted the specimens’ soil
salinity to level 4 and then planted four varieties including
Imichal Comn to investigate the growth or grain yield according
to salinity. About the corn establishment rate according to
soil salinity, over 97% up to 3.2 dS m" was established,
and then, it was reduced gradually according to the increase
of concentration. According to the salt concentration of soil
more required growth duration from seeding to heading
comparing to non-treatment salt was delayed, at 1.6 dS m’,
two days were delayed, at 3.2 dS m’, four to six days were
delayed differently by varieties, and at 4.8 dS m’, six to
10 days were delayed. About the plant fresh weight according
to soil salinity, Chalok 4 and Eolrukchal indicated 93%~97%
or so compared with the salt-free one at 1.6 dS m”, and
Chalok No. 4 showed 79% at the salinity of 3.2 dS m’,
too, and it was a relatively higher growth percentage than
those of the other varieties. In terms of dried seed weight
according to soil salinity, compared with the corns cultivated
in the control group, averagely 12.1% was lowered at the
time of cultivation at 1.6 dS m”, and 3.2 dS m" 40% was
lowered, and about 70% was lowered at 4.8 dS m’. According
to the result of examining the point of time that dried seed
start to reduce due to soil salinity with the regression equation,
soil salinity which starts the reduction of grain weight is
1.67 dS m'~2.18 dS m’, and it differs by varieties, and
EC of 50% that the yield reduces in half is 2.96 dS m™
~4.45 dS m". And the degree of influence on each of the
growth factors according to soil salinity is founded to be
in the order of establishment rate<plant length=the ear’s

fresh weight<the plant fresh weight<yield.
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Table 1. Physico-chemical properties of soil used in experiment.
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pH T-N' oM Avail. P,0s Exch. cation (cmol” kg) Soil
(1:5) (%) (g kg'l) (mg kg'l) Ca texture
7.7 0.014 2.8 35 0.72 SL
"Total nitrogen j:Organic matter
Table 2. Plant standing ratio of four corn cultivar as a function of different soil salinity regimes.
, Soil salinity (dS m™)
Variety
control (0.8) 1.6 32 4.8 6.0
%
Ilmichal 100 a 100 a 97.0 a 88.9 b 87.0 b
Chalok 4 100 a 100 a 100 a 93.0 ab 85.0 b
Heukjinjuchal 100 a 100 a 100 a 63.0 b 62.0 b
Eolrukchal 1 100 a 100 a 100 a 85 b 58 ¢

'Same letters within each column are not significantly difference(alpha = 0.05) according to Duncan’s range test.
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Table 3. Flowering time of corn cultivar as a function of different soil salinity regimes.
. Soil salinity (dS m™)
Variety
control (0.8) 1.6 3.2 4.8
Ilmichal 14. July 16. July 18. July 20. July
Chalok 4 12. July 14. July 15. July 20. July
Heukjinjuchal 12. July 14. July 16. July 22. July
Eolrukchal 1 14. July 16. July 20. July 20. July
Table 4. Plant hight of corn cultivar as a function of different soil salinity regimes at 50days after seeding.
, Soil salinity (dS m™)
Variety
control (0.8) 1.6 32 4.8
cm
Imichal 171.6 a 1512 a 137.5 ab 121.1 b
(100) J (88.1) (80.1) (70.6)
188.3 a 166.4 a 138.2 ab 1192 b
Chalok 4 (100) (88.4) (73.4) (63.3)
Heukiiniuchal 129.2 a 1132 a 922 ab 783 b
I (100) (87.6) (71.4) (60.6)
1252 a 113.3 ab 96.5 b 93.7 b
Eolrukchal 1 (100) (90.5) (77.1) (74.8)

"Same letters within each column
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are not significantly difference(alpha = 0.05) according to Duncan’s range test.
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Table 5. Fresh weight of corn cultivar as a function of different soil salinity regimes at 50days after seeding.

Soil salinity (dS m™)

Variety
control (0.8) 1.6 3.2 4.8
g plant”

lmichal 489.0 a 387.8 b 289.8 ¢ 2337 d
(100) J (79.3) (59.0) (47.8)
3914 a 364.8 ab 3076 b 203.8 ¢
Chalok 4 (100) (93.2) (78.6) (52.1)
Heukiintuchal 3228 a 2332 b 152.0 ¢ 132.0 ¢
I (100) (72.2) (47.1) (40.9)
257.6 a 2488 a 202.5 ab 140.8 b
Eolrukchal 1 (100) (96.6) (78.6) (54.7)

'Same letters within each column are not significantly difference(alpha = 0.05) according to Duncan’s range test.
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Table 6. Seed dry weight of corn cultivar as a function of different soil salinity regimes at 60days after seeding.

Soil salinity (dS m™)

Variety
control (0.8) 1.6 3.2 4.8
g spike”
limichal 114.0 a 102.0 a 586 b 315 ¢
(100) J (89.5) (51.4) (27.6)
83.7 a 814 a 642 b 205 ¢
Chalok 4 (100) (97.3) (76.7) (24.5)
. 749 a 527 b

Heukjinjuchal (100) (70.3) - -
659 a 64.9 a 381 b 248 b
Eolrukchal 1 (100) (98.5) (57.8) (37.7)

"Same letters within each column are not significantly difference(alpha = 0.05) according to Duncan’s range test.
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Table 7. Salt tolerance relationship between ECe of soil and
seed dry weight index of corn cultivar as a function
of different soil salinity regimes.

Variety Regression Threshold EC of 50%
formula EC DWI
------- (ISR p—
Ilmichal  y=-21.67x+130.5 1.73 3.38
Chalok 4  y=-15.15x+101.9 1.67 2.96
Heukjinjuchal y=-11.83x+77.1 2.18 3.66
Eolrukchal 1 y=-9.15x+74.1 1.98 4.45

'DWI : Fresh weight index.
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Fig 1. Growth ratio of each growth factor of corn as a
function of different soil salinity regimes.
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