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Grain Sorghum Growing with Saline Water in
Sandy Soil (II)
Effect of Various Salts on Vegetative Growth and
Grain Yield*

Masakatsu YAMANE*

Summary

Grain sorghum, Sorghum bicolor (L.) Moench, cv. NK262, was grown on a sand dune field
irrigated with salinized waters to clarify the effect of salt composition on vegetative growth
and grain yield. Common composition saline water consisted of fresh water salinized with
CaCl,, MgCl,, and NaHCO;, in equal proportions, totaling 22.5 me/1 or 45.0 me/1. Specified
composition saline waters consisted of common composition saline water of lower concen-
tration with 6 kinds of salts added.

At harvest time, electrical conductivity (EC) value and pH value were measured by soil
suspension. In the NaHCO; plot, EC value was low while pH value was particularly high.

Regarding salinity injury, all plots were divided into three groups by degree of injury, high,
low, and slight.

In the highly injured group which comprised the MgCl, plot and NaHCO; plot, due to
excessive absorption of specified cation, competitive inhibition of absorption of other
elements occured. As a result, vegetative growth and grain yields were severely depressed.

In the low injured group which comprised the plots of CaCl,, NaCl, MgSO,, and Na,SO,,
specified cation content increased, while competitive inhibition did not occur. In these plots,
vegetative growth were moderately depressed, and grain yields were slightly depressed.

In the slightly injured group which comprised the plots of common composition of 22.5
me/], and 45.0 me/l, due to excessive Na absorption, the leaf weight depressed, but vegeta-
tive growth and grain yield were the same as that of the fresh water plot.

*Wb I R FEFERR D Fr 42 EEFI FREEFT
Division of Plant Production, Sand Dune Research Institute
** The title of part (1) of this series was “Grain sorghum growing with brackish water in sandy soil” .
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Table 1. Quality of irrigation water used for treatment

Abbrev. Dissolved salt species and salinity
of Common Additional Total pH Fi P SAR?

treatment o jeg (me/1) species (me/]) (me/1) (dS/m)
F — — — — — 7.52 0.13 —
S23 3 species® 22.5 — — 22.5 8.26 2.14 2.74
S45 3 species 22.5 3 species? 22.5 45.0 8.12 3.92 3.87
MgC 3 species 22.5  MgCl, 22.5 45,0 8.58 3.48 1.73
CaC 3 species 22.5 CaCl, 22.5 45.0 8.00 3.90 1.73
NaC 3 species 22.5 NaCl 22.5 45.0 8.76 4.12 10.95
MgS 3 species 22.5  MgSO, 22.5 45.0 8.68 3.48 1.73
NaS 3 species 22.5 Na,SO, 22.5 45.0 8.82 3.98 10.95
NaH 3 species 22.5 NaHCO, 22.5 45.0 8.86 3.52 10.95

1) kA, : Electrical conductivity of irrigation water
2) SAR : Sodium adsorption ratio of irrigation water
3) 3 species : MgS0,, CaCl,, and NaHCO;, in equal proportions.
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Fig. 1. Electrical conductivity (EC, 1:2) and

pH (1:2.5) of the soil suspension in 3
soil depth at harvest time.
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1) Days of growth: Started on date of
emergence, May 4.
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Table 2. Vegetative growth and grain yield of grain sorghum

No. of leaves  No. of days Dry wt. of
égg{;‘;n?f CUIercrlr?)n gth Hea?c Il};a)n gth on the main before he;,ding _}éulm
culm (day) (g/plant)
F 92.6ab? 21.9ab 14.7a 66.5bc 17.1a
S23 95.5a 22.2ab 14.2abc 67.2bc 16.6ab
S45 90.7bc 21.9ab 14.2abc 66.9bc 15.6abc
MgC 90.4bc 20.8b 14.2abc 67.8ab 14.2bc
CaC 87.1c 22.4a 14.0bc 66.9bc 14.1bc
NaC 93.5ab 21.7ab 14.0bc 65.7¢ 15.2abc
MgS 93.5ab 21.5ab 14.1bc 66.4bc 15.5abc
NaS 92.3ab 22.0ab 13.8¢ 65.9¢ 16.7ab
NaH 93.7ab 20.7b 14.6ab 68.8a 13.2¢
Drly wt. of Dry wt. of No. of grains Wt. of 1,000 Dry wt. of root Dry wt. of
eaves grains seeds whole plant
(g/plant) (g/plant) per plant () (g/plant) (g/plant)
4.5a 25.8a 860a 34.4a 7.1 54.5
3.8b 25.0a 873a 33.0abcd 8.1 53.5
3.7bc 25.7a 884a 33.4abc 8.2 52.9
3.1d 20.4b 706b 33.2abced 5.9 43.6
3.2cd 22.8ab 812ab 32.5bcd 8.3 48.7
3.4bcd 23.2ab 81lab 33.1abed 5.4 47.2
3.4bcd 23.7ab 804ab 34.1ab 7.6 50.2
3.7bc 23.8ab 861a 31.9¢cd 6.3 50.5
3.4bcd 20.7b 742ab 31.6d 6.4 42.7

1) Means within column followed by the same letter are not significantly different at 5% level

according to Duncan‘s Multiple Range Test.
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Table 3. Mineral composition of sorghum plant at the harvest time
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(%, dry wt. basis)

Abbrev. of N P20, K

treatment culms leaves grains culms leaves grains culms leaves  grains
F 0.72 1.31 1.42 0.35 0.62 0.91 2.38 1.46 0.52
S23 0.55 1.32 1.23 0.22 0.50 0.94 2.43 1.34 0.47
S45 0.73 1.37 1.31 0.34 0.51 0.91 2.40 1.40 0.46
MgC 0.72 1.32 1.51 0.43 0.73 1.13 2.30 1.22 0.50
CaC 1.00 1.42 1.44 0.48 0.60 1.08 2.47 1.33 0.44
NaC 0.73 1.39 1.45 0.36 0.67 1.45 2.67 1.08 0.55
MgS 0.78 1.77 1.33 0.43 0.76 1.19 2.58 1.08 0.47
NaS 0.69 1.33 1.27 0.43 0.54 1.11 2.37 1.36 0.46
NaH 0.48 1.40 1.21 0.25 0.60 0.86 2.24 1.09 0.39
Abbrev. of Ca Mg Na

treatment culms leaves grains culms leaves grains culms leaves grains
F 0.12 0.57 0.003 0.42 1.15 0.23 0.09 0.10 0.23
523 0.12 0.69 0.003 0.42 1.20 0.21 0.08 0.17 0.23
S45 0.13 0.67 0.003 0.48 1.26 0.21 0.08 0.23 0.21
MaC 0.09 0.63 0.003 0.55 1.74 0.25 0.11 0.17 0.20
CaC 0.24 1.36 0.003 0.34 0.91 0.20 0.08 0.15 0.19
NaC 0.13 0.71 0.003 0.44 1.20 0.27 0.16 0.38 0.14
MgS 0.08 0.53 0.002 0.54 1.68 0.23 0.09 0.14 0.13
NaS 0.10 0.53 0.003 0.42 1.24 0.22 0.10 0.38 0.14
NaH 0.10 0.54 0.002 0.42 1.25 0.19 0.26 0.40 0.12
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