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Abstract

Salt stress in crops in reclaimed tidal lands can be reduced by applying soil amendments. To
evaluate the effects of compost, gypsum, and phosphate on the growth of Chinese cabbage in
saline-sodic soil conditions, we conducted a pot experiment in 2013 and 2014. The treatments
consisted of a standard fertilizer application of a mix of compost and N-P-K fertilizer (S) and
standard fertilizer applications with additional compost (S + C), gypsum (S + G), phosphate
(S+P), and gypsum and phosphate (S + GP). The mean dry matter yield of cabbage in 2014 was
three times as great as that in 2013, although soil EC (Electrical conductivity) in 2014 was not
decreased. However, the mean ratio of sodium ion in soil solution (SAR1:s) significantly decreased
from 17.3 £ 1.1 in 2013 to 11.2 + 2.7 in 2014. Application of gypsum had the greatest positive
impact on the growth of Chinese cabbage. The S + G treatment increased dry matter yield by
7.0 (48.2) and 7.9 g/plant (16.6%) in 2013 and 2014, respectively, compared to the S treatment.
Applying gypsum increased soil EC, but decreased SAR1:s by 14 and 38% in 2013 and 2014,
respectively. The application of compost and phosphate had a small effect on the growth of
Chinese cabbage. These results suggest that applying gypsum in reclaimed tidal lands can reduce
the sodicity of the soil and improve crop growth.

Additional key words: dry matter yield, salinity, salt stress, sodium adsorption ratio, sodium
toxicity
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Table 1. Physicochemical properties of the soil used for the experiment

Parameters Value
pH1:5 8.1(0.8)
EC1:5 (dS'm") 467(0.02)
ECe’ (dS'm™) 47.7(12)
CEC (cmol-kg™) 50(02)
Organic matter content (gkg") 22(L.1)
Ammonium acetate extractable cations
Na (cmol-kg™) 9.6(3.3)
Mg (cmolekg™) 3.1(1.0)
Ca (cmolekg™) 02(0.1)
K (cmol-kg™) 22(03)

ESP (%) 293 (32)

SARu:s 56(7)

Soil texture Sandy loam
Sand (g'kg") 627 (42)
Silt (gkg™") 306 (34)
Clay (gkg") 67(10)

“Values in parentheses are standard deviation of the mean (n = 4)
“Electrical conductivity of a saturated soil paste extract
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Fig. 1. Dry matter yield of Chinese cabbage. Plants were grown in 2013 (A) and 2014 (B). S, standard application of compost
and chemical fertilizer; S + C, S treatment followed by additional compost application; S + G, S treatment followed by
additional gypsum application; S + P, S treatment followed by additional phosphate application; S + GP, S treatment followed
by additional gypsum and phosphate application. Values are means of triplicates. Vertical bars represent LSD (o = 0.05).

Table 2. Chemical composition and Na ratio of Chinese cabbages grown in 2014

Treatment” K (%) Ca (%) Mg (%) Na (%) Na ratio”
S 2.32¢" 0.21b 0.67bc 2.25ab 041a
S+C 2.82ab 0.24b 0.83a 2.66a 0.40a
S+G 2.81ab 0.30a 0.54d 1.78b 0.33b
S+P 2.51bc 0.21b 0.70ab 2.58a 043a
S+GP 3.19a 03la 0.55¢d 1.79b 0.31b

“Treatments are as described in the legend of Fig. 1.
*The values are the Na/(K + Ca + Mg + Na) ratio.
*Values with different lowercase letters are significantly different at o.= 0.05 by LSD test.
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Table 3. pH, EC, ESP, and SAR of soil after growing Chinese cabbages in 2013 and 2014

2013 2014

Treatment” ECis ESP ECis ESP
pH F SARu:s pH F SARi:s

(dS-m’) (o) (dS-m’) (%)
S 8.0a 4.5b 309a 184a 8.1b 4.8b 201a 13.9a
S+C 8.6a 4.5b 298a 17.9a 82a 44c 145b 11.2b
S+G 8.0b 5.la 298a 159 79¢ 5.6a 167ab 8.7c
S+P 8.5a 4.5b 303a 17.9a 82a 47b 173ab 13.8a
S+GP 8.0b 5.3a 310a 16.5b 7.8d 5.5a 177ab 8.1c

“Treatments are as described in the legend of Fig. 1.
*Values with different lowercase letters are significantly different at o.=0.05 by the LSD test.
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TF--ol2Ql Z0] TS Hof(Fig. 2F) EQF A7 e Wollel whet @518 71850 4ottt EYFESP=20134
2014 25 -Go)2] 91 AfatAo] gigithFig, 2C and 2G).
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Fig. 2. Relationship between dry matter yield of Chinese cabbage and soil pH (A and E), EC (B and F), ESP (C and G), and
SAR (D and H) in 2013 and 2014. The treatments are as described in the legend of Fig. 1. * indicates that the coefficient of
determination obtained by a linear regression analysis was significant (o < 0.05).
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