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Study of relationships between plant species diversity and some soil
properties in moderately salt-affected soil of Chi river basin
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ABSTRACT: The objective of this study was conducted to determine the relationship between plant species diversity
and some soil properties in moderately salt-affected soil in Chi river basin. The study sites were located in Khon
Kaen, Kalasin and Chaiyaphum provinces, Northeast Thailand. The plant species diversity survey was considered on
Im x 1m in each plot by using stratified sampling method. The number of plant species and the percentage of plant
cover in each plot were collected. Soil sample at 0-15 cm. in each plot was collected in both rainy and dry season for
analyzing the soil properties including electrical conductivity (EC), pH, soil moisture content, organic matter, soil
texture and exchangeable Na, Ca and Mg. The relationship between plant species diversity and soil properties was
subjected to analysis of Pearson’s correlation. The result showed that pH (P<0.01), soil moisture content, organic
matter, amount of silt particles (P<0.05) and amount of clay particles have the positive relationship with the number
of plant species. The plant species diversity was increased according by soil properties. On the other hand, EC, Exch.
Na (P<0.05), Exch. Ca and Exch. Mg have the negative relationship with the number of plant species. The plant
species diversity was decreased according by soil properties. This study indicated that the main factors of plant survive
in moderately salt-affected soil was EC and sodium content. The species which is adopted and survive in this area

was halophyte and salt tolerance plant.
Keywords: saline soil, halophyte, salt tolerance
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Table 1 Spatial distribution of plant species between dry and rainy season in the studied areas

Study Area Season Families Species Tree  Shrub Herb Aquatic Climber
Khon Kaen Dry season 17 34 5 5 23 1 -
province Rainy season 24 52 5 5 38 1 3
Kalasin Dry season 16 32 3 3 24 1 1
province Rainy season 35 57 3 3 a7 1 3
Chaiyaphum Dry season 26 45 10 7 23 1 4
province Rainy season 35 63 10 7 38 1 7
Total species of Dry - Rainy
3 sites season 51 103 14 8 75 2 4
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Table 2 Soil properties of each study site in rainy and dry seasons (Mean+SD.)

Khon Kaen province

Kalasin province Chaiyaphum province

Dry season Rainy season Dry season Rainy season Dry season Rainy season
Soil moisture contents (%) 6.50+3.94 11.67+4.14 4.00+2.03 10.61+£2.93 7.24+4.75 12.96+3.32
Sand content (%) 77.6016.24 78.50£7.56 83.33+4.70 84.3845.80 71.00£8.13 70.52+6.17
Silt content (%) 14.5645.19 13.97+4.84 11.57+4.55 11.7445.35 20.17+4.74 20.12+3.81
Clay content (%) 7.84+4.72 7.53+4.58 5.10+3.02 3.88+2.25 8.8345.52 9.354+5.58
ECe(dS/m) 6.65+4.87 5.4043.22 13.83+10.97 7.9945.11 15.39+12.15 12.77+6.38
pH 5.93+1.14 7.25+1.07 5.14+0.53 7.01+£1.00 5.23+0.64 7.19+0.80
OM (%) 1.0940.59 1.1840.78 0.57+0.28 0.62+0.49 2.50+1.75 2.04+1.35
Exchangeable Na (ppm) 10.7947.43 6.0945.07 18.43+76.14 8.38+11.36 55.92+41.27 17.65+11.62
Exchangeable Ca (ppm) 9.15+4.23 4.96+4.62 9.23+6.49 4.40£2.20 15.23+8.15 7.52+5.79
Exchangeable Mg (ppm) 2.22+1.94 1.22+1.13 2.214+2.23 1.4041.17 4.07+4.48 6.64+3.34
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Table 3 The Pearson correlation coefficient (r) between soil properties and the number of plant species which

found in an exploration block in dry season.

Soil
ECe moisture  OM Na Ca Mg Sand Silt Clay
pH
(dS/m) content (%)  (ppm)  (ppm) (ppm) (%) (%) (%)
(%)

Pearson -0.234 0.459° 0258 0.259 -0.162 -0.120 -0.064 -0.055 0.353 0.389

Number

Correlation

of plant
. Sig. (2tailed) 017 0.005  0.129 0.127 0.346 0485 0712 0.749 0.034 0.019
species N 36 36 36 3% 36 36 3% 36 36 36

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

Table 4 The Pearson correlation coefficient (r) between soil properties and the number of plant species which

found in an exploration block in rainy season.

ECe pH  Soil moisture  OM Na Ca Mg Sand  Silt Clay

(dS/m) content (%) (%) (ppm) (ppm) (ppm) (%) (%) (%)

Number of Pearson  -0.104 0.020 0.108 0.178 -0.409° -0.052 -0.228 -0.094 0.174 0.117
plant species Correlation

Sig. (2-tailed) 0.546 0.908 0.530 0.298 0.013 0.765 0.182 0.587 0.310 0.496

N 36 36 36 36 36 36 36 36 36 36

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).
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