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ABSTRACT: Rubber is the perennial and annual deciduous tree. Rubber leaves from defoliation
are decomposed to soil organic matter. Soil fauna is the important driver of the litter degradation
process which affects to nutrient cycling and amount of soil organic matter. The objectives of this
study are to assess density and diversity of soil fauna by Tropical Soil Biology and Fertility (TSBF)
method and evaluate soil fauna activity using Litter Description method in three different ages
of rubber plantations (6-8, 15-17 and more than 25 year-old) at Sanamchaikhet, Chachoengsao
province, Thailand. The studied results showed that the abundance of soil fauna increased with
age of rubber plantation. The soil fauna abundance was highest in more than 25 year-old rubber
plantation. Richness index showed that the number of soil fauna species was highest in 6-8
year-old rubber plantation and it decreased with increasing plantation age. Moreover, the highest
value of Pielou’s evenness index was found in 6-8 year-old rubber plantation and had statistically
significant difference when compared to more than 25 year-old rubber plantation. Additionally,
the Shannon’s diversity index had the highest value in 15-17 year-old rubber plantation. From
the evaluation of soil fauna activity, the amount of earthworm cast, wood and fragment leaves
had higher than other litter types in all ages of rubber plantation. The amount of earthworm cast
increased with age of rubber plantation. The amount of wood was the highest in 15-17 year-old
rubber plantation (39.87%) and lowest in more than 25 year-old rubber plantation (19.06%) while
the amount of fragment leaves was the highest in 6-8 year-old rubber plantation. The amount
of fragment leaves in 15-17 year-old rubber plantation showed similar value with more than 25
year-old rubber plantation. Moreover, the results showed that the best of wood degradation was
found in more than 25 year-old rubber plantation while the best of litter degradation was found in
15-17 year-old rubber plantation following by more than 25 and 6-8 year-old rubber plantation,
respectively. The fragment leaves, compacted litter and skeletonized leaves had the highest
amount in 6-8 year-old rubber plantation while these amounts in 15-17 year-old and more than
25 year-old rubber plantation were similar. This indicated that the litter was rapidly decomposed
to organic matter in 6-8 year-old rubber plantation. The highest amount of earthworm cast was
found in more than 25 year-old rubber plantation following by 15-17 year-old and 6-8 year-old
rubber plantation, respectively. This was probably because accumulation from young rubber
plantation. However, earthworm abundance was the highest in 15-17 year-old rubber plantation
following by 6-8 year-old and more than 25 year-old rubber plantation, respectively. This study
illustrated that 15-17 year-old rubber plantation had the highest value of soil fauna diversity and
activity. The increasing rate of soil organic matter from 6-8 year-old rubber plantation to 15-17
year-old rubber plantation (42%) is higher than the rate from 15-17 year-old rubber plantation to
more than 25 year-old rubber plantation (18.3%).

Keywords: soil fauna, rubber plantation, soil ecosystem engineer
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Figure 1 Schematic of soil and litter layer for collecting, identifying and counting soil fauna
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Table 1 Soil properties of 6-8, 15-17, and > 25 year-old rubber plantations. Numbers represented

mean+ SD, n=3.

Rubber plantation age (year-old)

Soil properties

6-8 15-17 >25
pH (1:1) 4.48+0.29 4.83+0.55 4.58+0.48
ECe (dS/m) 0.58+0.13 0.70+0.13 1.09+0.13
OM (%) 1.50£0.26 2.13+0.53 2.52+0.08
Total N (%) 0.07+0.02 0.10+£0.03 0.11+£0.02
Available P (mg/kg) 18.50+3.28 51.00£79.68 13.83+10.61
Exchangeable K (mg/kg) 48.10+6.27 92.30+33.45 66.95+6.27
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Figure 2 Percentage of soil fauna group abundance (in 1 m?) in litter layer and soil layer (0-10 cm
depth) in 6-8, 15-17 and >25 year-old rubber plantations.
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Figure 3 Total abundance of soil fauna density (individuals/m?) in litter and soil layer (0-10 cm
depth) in 6-8, 15-17 and >25 year-old rubber plantations.
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Figure 4 Percentage of soil fauna group abundance (in 1 m?) in litter layer in 6-8, 15-17 and >25 year-
old rubber plantations.
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Table 2 The density, Richness, Pielou’s evenness and Shannon'’s diversity index of soil fauna in the

experiment areas. Numbers represented mean+ SD, n=9. Test of LSD at P<0.05 (*P<0.05;
ns-not significant)

Rubber plantation age (year-old)

Soil fauna data 6-8 1517 >05 LSD P-value
Total (individual/m?) 252+62.24b 489+82.59b 1,563+497.49a * 0.0184
Richness index 1.19+0.60 1.16+£0.40 0.77+0.31 ns 0.0562
Pielou’s evenness index 0.87+0.12a  0.76+0.13ab 0.58+0.24b * 0.0129
Shannon’s diversity index 1.16+0.41 1.32+0.31 1.03+0.45 ns 0.2917
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Figure 6 Activity of soil fauna from 6 types of litter description (entire leaves, skeletonized leaves,

fragment leaves, compacted litter, wood and earthworm cast) in 6-8, 15-17 and >25 year-old
rubber plantations
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