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The use of char as a cutting off-zone in salt-affected soil

and its effect on salt-sensitive plant
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ABSTRACT: Char produced by traditional kiln has been considered as a suitable material used as cutting
off-zone in salt affected soil. The objective of this study was to investigate the effect of two different
char sizes in reducing the movement of salt to the top soil in relation to changes in some soil chemical
properties and plants growth (a column trial). The experiment was arranged in Randomized Complete
Block Design (RCBD) and divided into 6 treatments include the following: 1) control (soil without char
added), 2) soil + NaCl, 3) soil + char 1-2 mm, 4) soil + char 1-2 mm + NaCl, 5) soil + char < 1 mm, and
6) soil + char < 1 mm + NaCl. Results indicated that two different sizes of char (1-2 mm and < 1 mm)
addition in soil significantly increased soil pH and EC (P < 0.05). Both two sizes of char revealed similar
results as they decreased % relative changes of soil EC (-6.1 % and - 9.06 %, respectively) as compared
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to soil without char addition (87.14 %). Application of two sizes of char into the salt-affected soil greatly
increased plant production compared to the normal soils. Under salt solution conditions, application of
char (1-2 mm in size) has the greatest impact on plant total height (19.33 cm), shoot height (7.43 cm)
shoot dry weight (1.36 g), and root dry weight (0.21 g). Possible mechanisms underlying char mediated
increases in plant growth under salt solution conditions were also discussed. Meanwhile, application of
char (1-2 mm and < 1 mm) into the normal soils (soils without salt solution) resulted in highest number
of leaves per plant (5.67 and 5.33, respectively) (P <0.05). This study revealed the properties of charcoal

in salt adsorption at time intervals relative to plant growth.
Keywords: salt-affected soil, electrical conductivity, salt-sensitive plant, plant growth, char
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Tuethawiufangs 14 Suzasmstineslgn nesia soi
+ <1 mm char + NaCl ffniminusiedaumiieny
snnfigeluiufl 28 waslinenlan (1.07 g) (P < 0.05)
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mm‘%rylﬁuimmﬁﬁLLmnrfiNrTu 2 429 Tnelaaay
J09aNTaTANEIN AR TN T T2 auen (0-14 F1) da
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etal. (2003) e %mﬁ'ﬂ@un“lummmw NaCl
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.14

Table 1 Some characteristics of initial soil and chars used.

Parameter Soil Char
Moisture content (% by weight) 6.2 5.85
pH (soil : water = 1:2.5) 54 10.25
EC(USm’) 179.3 2,235
CEC (cmol_kg") 1.8 16.85
Bulk density (g cm®) 1.48 ND
Sand (%) 67.6 ND
Silt (%) 14.4 ND
Clay (%) 18.0 ND
Soil texture Sandy loam -

ND: not determined.
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Table 2 Number of treatments and experimental units
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Soil dry weight Biochar (gram)
(gram) NaCl (diameter size) Plant ~ Sampling , Total
Treatment ) . Replicates )
Upper Lower  soluton 1-2mm <1mm growth time units
layer layer
1 1,400 1,400 - - - * 5 3 15
2 1,400 1,400 * - - 5 3 15
3 1,400 1,400 - 300 - * 5 3 15
4 1,400 1,400 * 300 - * 5 3 15
5 1,400 1,400 - - 300 * 5 3 15
6 1,400 1,400 * - 300 * 5 3 15
Total 90
*: applied, - : not applied
Table 3 Pearson correlation coefficients (r) relating between soil properties and plant growth
Correlation coefficients
Parameter Stage Plant total Shoot Plant Number of ~ Shoot dry Root dry
height height Circumference leaves weight weight
7-14 0.5269*** 0.4481 0.5672*** 0.3645 0.5380*** 0.4012
EC
28-49 0.3694 0.4990 0.4376 0.1394 0.6133***  0.5088***
’ 7-14 0.2959 0.2579 0.3992 0.2849 0.5540*** 0.2555
P
28-49 -0.1546 0.0529 0.2086 0.1110 0.1731 0.2446
7-14 0.1047 0.0149 0.5054*** 0.5262*** 0.4367 0.4561
CEC
28-49 0.4290 0.3051 0.6383*** 0.6025*** 0.4618 0.5420***
7-14 0.2015 0.1541 0.0878 0.0793 0.1912 -0.5815***
S:R ratio
28-49 0.0844 0.0366 -0.0137 -0.2296 0.0250 -0.3988

=** Significantly different at P < 0.001
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20 cm

20 cm

5cm

Distilled water/
NaCl solution
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1,400 g of soil dry weight

300 g of biochar

1,400 g of soil dry weight

Sealed with tape wire

cotton

Wrapped with 2-fold

2 mm nylon mesh

Figure 1 An illustration of the experimental unit of soil/biochar packing into the column. The experimental

units were allowed for submerged-drainage conditions (every other day). As for the control, the middle

layer of biochar was replaced with soil.
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Figure 2 Dynamics of soil pH in normal soils (a) and salt-affected soils (b), and soil EC in normal soils (c)

and salt-affected soils (d) treated with char or left untreated treatments. At each sampling date, data

followed by the different letter are not significantly different at P < 0.05 (LSD).
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Figure 3 Relative changes of soil EC of salt-affected soils (with NaCl) relative to normal soils (without NaCl)
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Figure 5 Plant total height (A), shoot height (B), number of leaves per plant (C), plant circumference (D),
shoot dry weight (E), and root dry weight (F) of Brassica chinensis in normal soils and salt-affected soils
treated with char or left untreated treatments. At each sampling date, data followed by the different letter
are not significantly different at P < 0.05 (LSD). Vertical bars represent standard error of the difference
(SED).
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