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Effect of Rubber Plantation Patterns on Soil Quality Indicator

as Water Storage of Coarse-loamy Textured Soils
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Soil quality, particularly in the root zone strongly affected the crop production and ecosystem
health and it is easy to change by land use and management. The purpose of the study was to
investigate the effects of rubber plantation pattern on soil physical quality indicators in the aspect of
water storage of coarse-loamy textured soils. Soils were selected from fields of polyculture, mixed
culture and monoculture rubber plantations. Soil physical and chemical properties were analyzed.
Results of the study revealed that monoculture rubber plantation significantly increased bulk density
in the subsoils (25-50 cm) to a high level (1.64 ¢ cm™). Whereas, polyculture and mixed-culture rubber
plantations enhanced soil porosity of both topsoils (0-25 cm) and subsoils which maintained their bulk
densities (1.35-1.60 ¢ cm™) at the optimum range for plant growth and promoting water storage of soils.
Organic matter content (6.79-15.79 ¢ kg), total porosity (37-48%), available water capacity (80-90 mm m™)
and water holding capacity at depth of 0-50 cm (184-206 mm) did not significantly differ for different
patterns of rubber plantation. Therefore, polyculture and mixed-culture rubber plantations which are
conservation soil management, best promoted soil water storage quality. Bulk density and organic

matter are important factors controlling water storage quality of coarse-loamy textured soils.
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Site Soil Plantation pattern Group of soil Age (years)
series” Rubber trees Polyculture/
Mixed culture
1 S1 Polyculture 39 25 12
S2 Mixed culture 39 25 6
S3 Monoculture 39 25
2 sS4 Polyculture 39 30 25
S5 Mixed culture 39 15 5
S6 Monoculture 39 15
3 S7 Polyculture 34 20 14
S8 Mixed culture 34 18 10
S9 Monoculture 34 18
4 S10 Polyculture 34 20 15
S11 Mixed culture 34 10 6
S12 Monoculture 34 15

1 Data based on the soil map of soil survey report
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Figure 1 Textural classes of the 2 mm fraction of soils
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Table 2 Particle size content of soils under different patterns of rubber plantation (mean+SD, n=4)

Particle Size Content Patterns of rubber plantation / Depth (cm)

Polyculture Mixed culture Monoculture
(%) 0-10 10-25 25-50 0-10 10-25 25-50 0-10 10-25 25-50
Sand 7849 7446 7244 76£7  70+8 68£10 7849 7448 7149
Silt 13+6 1444 1444 1545 1647 1547 1345 1345 13144
Clay 8+3 1243 1443 9+2  14+2 1745 9+3 1344 1442
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Table 3 Chemical and physical properties of soils under different patterns of plantation (mean+SD, n = 4)

Soil Properties Patterns of rubber plantation P<0.05
Polyculture Mixed culture Monoculture
Organic matter (g kg™)
0-10 cm 15.79+4.02A 14.24+2.13A 15.23+3.31A ns
10-25 cm 10.76+2.31AB 10.13+2.19AB 9.98+1.22AB ns
25-50 cm 7.1442.45B 7.74+3.398 6.79+1.07B ns
P<0.05 * * *
Bulk Density (g cm™)
0-10 cm 1.35+0.12 1.35+0.20B 1.40+0.21 ns
10-25 cm 1.41+0.10 1.46+0.12AB 1.51+0.12 ns
25-50 cm 1.5040.07b 1.6040.05abA 1.64+0.13a *
P<0.05 ns * ns
Total Porosity (%)
0-10 cm 48.16+7.75A 48.00+4.21 46.33+8.01 ns
10-25 cm 44.15+4.14AB 46.03+4.30 42.94+4.14 ns
25-50 cm 38.16+1.46B 42.91+3.33 37.42+4.67 ns
P<0.05 * ns ns

The different uppercase letters in the column and the different lowercase letters in the row indicate significant

difference at 0.05 probability level according to DMRT; ns = not significant
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Figure 2 The relationship between soil properties (n=36)

** Significant at 0.01 probability level
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Table 4 Soil water characteristic under different patterns of rubber plantation (mean+SD, n=4)

Water content

Rubber tree plantation pattern

(% weight) Polyculture Mixed culture Monoculture
Field capacity
0-10 cm 19.08+7.56 17.47+5.34 15.59+4.52
10-25 cm 18.07+4.29 15.22+4.24 15.43+4.68
25-50 cm 14.49+4.17 14.47+3.80 13.54+4.57
Permanent wilting point
0-10 cm 11.54+6.91 9.93+3.32 8.22+1.79
10-25 cm 10.16+4.09 9.05+2.60 7.71+1.35
25-50 cm 8.82+3.43 9.13+2.33 9.13+3.12
Available water capacity
0-10 cm 7.54+1.92 7.53+3.13 7.37+2.81
10-25 cm 7.91+2.89 6.17+1.74 7.7243.74
25-50 cm 5.68+0.82 5.34+1.80 4.4241.66
100 - ns ns A 230 - . ®)
& 90 ] ns 210 1 ns
g 80 - E ] I ns
c 70 O 190 4
= 0 I i
§ ] = 170
z %0 1 :
40 150
Polyculture  Mixed culture Monoculture Polyculture Mixed culture ~ Monoculture

Figure 3 Available water capacity (AWC) and water holding capacity (WHC) soils under different

patterns of plantation (n=4)

ns = not significant at 0.01 probability level
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Figure 4 The relationship between soil water content (% by weight) and some soil properties (n=36)

** Significant at 0.01 probability level; AWC = available water capacity; WHC = water holding capacity
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