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ABSTRACT

The effect of some properties of soil from large termite mounds (TM) on the vegetation
pattern (composition and structure) in dry dipterocarp forest (DDF) was conducted at Mae
Ping National Park, Li district, Lumphun province, from July 2008 to June 2009. Vegetation
sampling was carried out at 15 termite mounds. Canonical correspondence analysis (CCA)
was used to investigate the influence of TM soil on the vegetation pattern.

The results showed that Macrotermes annandalei was the dominant termite species that
established large termite mounds in the DDF. A comparison of the soil properties between TM
and DDF showed a highly significant difference, with higher clay content in the TM soils than
in the DDF soils (32.98 % and 16.05 % respectively, p < 0.001) and also in bulk density, soil pH
and nutrient content. However, the DDF soils had significantly higher sand content than the TM
soils, (53.66% and 39.53% respectively, p < 0.001). The CCA analyses clearly indicated that in
the termite mounds, clay content, pH and nutrients were positively related to vegetation pattern;
in contrast, sand content and porosity were highly related to the vegetation in DDF. Species
diversity in the vegetation on the termite mounds was higher than in dry dipterocarp forest. The
dominant species on the TM soils typically found in mixed deciduous forest and the dry evergreen
forest were Schleichera oleosa, Walsura trichostemon, Protium serratum, Garuga pinnata, Polyalthia
cerasoides, Diospyros montana and Casearia grewiaefolia.

Thus, the combination of termite activity and soil properties may play an important
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role in determining the composition and structure of the vegetation. In addition, the large termite
mounds may support high species diversity and nutrient cycling in the dry dipterocarp forest.

Keywords: large termite mound, termite mound soil, vegetation pattern, dry dipterocarp
forest, Mae Ping National Park
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Table 1 Comparison of physical properties between soils on termite mounds and dry

dipterocarp forest (DDF) soils

Soil physical properties Tlfll:::i sSoll)ls n?:;ﬁ imsl]s) t-test
Bulk density (g/cm?) 1.34£0.07 1.27 £0.09 *
Particle density (g/cm?) 2.56 £0.10 2.68 +0.11 ok
Porosity (%) 47.43 +4.01 52.69 +3.21 ok
Soil moisture (%) 19.35+£2.30 18.19+£2.88 ns
Saturated hydraulic

conductivit;/ (Ks) (cm /sec) 0.017+0.013 0.037 +0.030 *
Sand (%) 39.53+£2.59 53.66 £7.02 Hokk
Silt (%) 27.49 +3.45 30.29 +5.50 ns
Clay (%) 32.98 +£3.91 16.05+3.24 Ak

Note: *** = Significant at p<0.001
** = Significant at p<0.01
* = Significant at p<0.05

ns = Not significantly different at p>0.05
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Table 2 Comparison of soil chemical properties between soils on termite mounds and

dry dipterocarp forest (DDF) soils.

Soil chemical Termite soils DDF soils t-test
properties mean = SD mean = SD
pH 6.36 +0.23 5.33+0.21 ok
OM (%) 2.76 £0.58 2.76 = 0.66 ns
Avail.P (mg kg™) 5.83+3.36 5.88 + 4.53 ns
Exch.K (cmol kg™ 1.13+£0.41 0.26 £ 0.08 Hrx
Exch.Ca (cmol kg™) 1323 £4.29 3.09 £ 1.39 ok
Exch.Mg (cmol kg™) 3.00 £ 0.68 1.54 £0.38 ok
Total-N (%) 0.12 +0.02 0.09 £ 0.02 HoHE
Total-P (%) 0.03+0.01 0.03 £ 0.01 ns
Total-K (%) 1.00 £ 0.50 0.91+1.02 ns
Total-Ca (%) 0.25+0.18 0.12 £0.17 *
Total-Mg (%) 0.18 £0.05 0.10 £ 0.03 Hrx
Exch.Zn (mg kg™) 110.61 + 33.89 64.59 + 27.86 ok
Exch.Mn (mg kg™) 1297.20 + 1309.27 1319.0 + 1578.09 ns
Exch.Fe (mg kg™ 29790.67+ 9112.01 19690.60 + 5392.76 ns
Exch.Cu (mg kg™ 30.88 £ 12.22 18.67 +5.81 *
CEC. (cmol kg™") 19.15+2.49 10.83 +2.37 kak
Note: *** = Sjgnificant at p<0.001
*ok = Significant at p<0.01
* = Significant at p<0.05

ns =Not significantly different at p>0.05
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Figure 1 Profile diagram of vegetation on large termite mounds and surrounding
area in the dry dipterocarp forest at Mea Ping National Park.

Remarks:

1 = Shorea obtusa (&v)/ 10 = Siphonodon celastrineus (uzqn)

2 = Aporosa villosa (wilealan)/ 12,13,17,18 = Schleichera oleosa (azn3o)

3, 25 = Dipterocarpus tuberculatuswaw)/4 = Tamilnadia uliginosa ()

23 = Dioecrescis erythroclada (wsswas)/ 9 = Morinda coreia (veih)

5, 6,8, 11 = Walsura villosa (faau)/ 24 = Strychnos nux-blanda (waadls)

7, 22 = Phoenix loureiri (haudvaesiluw)/ 26 = Dillenia obovata (Fwulnaj)
19, 20, 21 = Terminalia alata (snih)
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Table 3 Species richness, diversity (+SD) and similarity of plant habit of the large
termite mound (TM) plots and the dry dipterocarp forest (DDF) plots.

Number of sp. Shannon-Wiener index Fisher alpha index C .
Habitat C Similarity
T™™ DDF o°mmon ™ DDF ™ DDF (%)
species
Tree 44 24 7 2.04+0.26  1.62+0.44 14.09+9.15 4.26+2.16 20.59
Sapling 29 28 8 1.16£0.62  1.05+0.58  3.66+2.08 2.50+1.23 28.07
Seedling 46 29 13 1.66+0.30  1.65+0.39  1.65+0.39 2.23+0.66 32.91
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Canonical Corespondence Analysis of Tree
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Canonical Corespondence Analysis of Saplings

Clay

2
cEcMa N

Axis 1

C

C = dry dipterocarp forest ( )
M = stand on large termite mounds (_ )

Figure 2 Plots of trees, sapling and seedlings in dry dipterocarp forest and on large
termite mounds/soil properties diagram from canonical correspondence
analysis. (A=Trees, B=Saplings and C=Seedlings)
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