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Influence of Soil Salinity on the Growth Response and Inorganic Nutrient Content
of a Millet Cultivar

Sun Kim”, Jin—Hee Ryu1, Young-Joo Kim1, Jae—-Hyeok Jeong’, Su—-Hwan Lee1, Yang-Yeol 0h1,
Young-Doo Kim1, and Jae-Hyen Kim'

ABSTRACT This experiment was conducted to identify the variations in inorganic nutrients and plant growth in millet
(Panicum miliaceum L.) due to soil salinity. The soil series was Munpo and soil texture was silt loam. The experimental soil was
amended so that the soil had salinities of 0.8 dSm™, 1.6 dSm™, 3.2 dS m™ and 4.8 dS m™". Millet was transplanted 15 days after
sowing. As soil salinity increased, the degree of reduced growth was in the order of seed production > root dry matter > plant dry
matter > culm length > tiller number > stem thickness > Panicle length. Seed production was decreased to 18.9% in soil salinity
of 1.6dSm™, 36.9% in of 3.2 dS m™", and 50.7% in EC 0of 4.8 dS m™". Root dry matter decreased to 35.8% in EC of 3.2 dS m™', and
t0 40.5% in EC of 4.8 dS m™. As soil salinity increased, Total nitrogen content increased in all aboveground parts, roots and seeds.
However, There was no difference in CaO, P,Os, K,O and, MgO in soils of different salinity. On the other hand, Na,O content was
higher in the order roots> shoots> seed, and in the case of roots, Na,O content increased to 1.02% in soil salinity of 4.8 dS m’”.
However, up to soil salinity of 1.6 dS m™, the Na,O content of the seed was similar to that in plant grown in the Control
conditions(0.8 dS m™). In conclusion, taking into consideration economic factors, millet could be cultivated in soil with salinities
of up to approximately 1.6 dS m’, and seed produced from reclaimedland would be suitable for human consumption.
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Table 1. Physico-chemical properties of soil used in the experiment.

s s ) Exch. cation Soil
pH T-N OM Avail. P,Os
Ca Mg Na texture
(1:5) % g kg’ mg kg’ cmol. kg’
Coarse lomay
7.7 0.014 2.8 35 0.72 3.1 0.87

"Total nitrogen, iOrganic matter
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Table 2. Shoot growth of millet as a function of soil salinity.

Soil salinity Culm length Panicle length Tillers/hill Culm diameter Shoot dry Seed weight/plant

(cm) (cm) (n) (mm) meter/plant (g) (2)
Control 102.1 a 322 5.0 10.2 87.7 a 228 a
(0.8 dS m™) (100) (100) (100) (100) (100) (100)
1.6 dS m’ 928 b 31.9.0 4.7 9.1 683 b 18.5 ab
’ (90.9) 99) (93.3) (89.3) (77.9) (81.1)
32 dS m’ 82.0 ¢ 313 4.7 9.1 552 ¢ 12.1 b
’ (80.3) (97.3) (93.3) (89.0) (62.9) (53.1)
48 dS m” 77.1 ¢ 29.3 4.0 8.4 432 d 27 ¢
' (75.5) (90.9) (80.0) (82.1) (49.3) (12.1)

"Same letters within each column indicate no significant difference at the 1% level by Duncan’s multiple range test.

Control (0.8 dS m™) 1.6 dS m’

32 dS m" 4.8 dS m™

Fig. 1. Root growth of millet as a function of soil salinity.
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Table 3. Root growth of millet as a function of soil salinity.

Soil salinit Root dry Above @ 1.0 mm
Y meter/plant (g) roots/plant (n)
Control (0.8 dS m™)  42.7(100) a 87.3(100) a

1.6 dS m’ 41.4(96.9) ab  72.7(83.2) ab
32 dS m” 27.4(64.2) be  52.7(60.3) be
4.8 dS m” 16.9(39.5) ¢ 38.3(43.9) ¢

"Same letters within each column indicate no significant difference
at the 1% level by Duncan’s multiple range test.
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Table 4. Nutrient content of millet as a function of soil salinity.
. o T-N T-C CaO P,0s K>O MgO Na,O
Plant part Soil salinity
(%)
Control (0.8 dS m™) 1.78 a 40.99 a 0.37 ns 0.04 ns 2.20 ns 0.48 ns 0.06 ab
Shoot 1.6 dS m" 1.83 a 41.96 a 0.40 0.04 2.27 0.45 0.12 a
32 dS m’' 2.11 a 37.73 ab 0.39 0.06 3.40 0.47 0.12 a
48 dS m" 2.12 a 38.14 ab 0.29 0.06 2.43 0.32 0.08 a
Control (0.8 dS m™) 1.79 a 3492 b 0.42 0.08 0.75 0.44 0.50 a
Root 1.6 dS m" 1.87 a 36.71 b 0.44 0.09 0.66 0.45 0.61 a
32 dS m’ 2.00 a 36.50 b 0.58 0.09 0.64 0.52 0.89 a
4.8 dS m’ 2.06 a 3472 b 0.58 0.10 0.54 0.55 1.02 a
Control (0.8 dS m™) 3.09 b 41.10 a 0.26 0.02 0.39 0.18 0.005 b
Seed 1.6 dS m™ 347 b 41.09 a 0.25 0.03 0.43 0.22 0.006 b
3.2 dS m’ 383 b 41.20 a 0.28 0.04 0.55 0.21 0.009 b
4.8 dS m’" 378 b 4138 a 0.31 0.04 0.53 0.20 0.008 b

"Same letters within each column indicate no significant difference at the 1% level by Duncan’s multiple range test.
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Table 5. Correlation of growth factors of millet as a function of soil salinity.

1 2 3 4 5 6 7 8 9 10
1 - 0.49 0.90 0.63 0.69 0.87 0.92 0.93 0.85 0.81
2 - - 0.65 0.66 0.43 0.53 0.53 0.56 0.52 0.12
3 - - - 0.74 0.59 0.77 0.91 0.87 0.81 0.63
4 - - - - 0.14 0.22 0.57 0.42 0.57 0.18
5 - - - - - 0.79 0.71 0.79 0.60 0.64
6 - - - - - - 0.81 0.97 0.74 0.63
7 - - - - - - - 0.94 0.69 0.75
8 - - - - - - - - 0.76 0.72
9 - - - - - - - - - 0.75
10 - - - - - - - - - -

Key: 1: Soil salinity, 2: Tillers/Hill, 3:

Culm length, 4: Panicle length, 5:

Culm diameter, 6: Shoot dry matter, 7: Seed weight,

8: Plant dry matter, 9: Root dry matter, 10: Number of roots per plant with diameter >1.0 mm.
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