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ABSTRACT

The study examined the effect of Eucalyptus plantation on the soil properties at the
Wang Nam Khiao Forestry Student Training Station, Wang Nam Khiao district, Nakhon
Ratchasima province. The study was conducted in sample plots of 6-year-old Eucalyptus
plantation and 2-year-old coppiced Eucalyptus plantation and was compared with a natural
forest and a grassland. The results showed that physical properties such as soil texture, bulk
density, particle density, soil porosity and soil moisture were not significantly different but
bulk density was significantly different within the top soil of the Eucalyptus plantation and
grassland, being higher than on the other sites. Chemical properties such as pH, total carbon,
total nitrogen, available phosphorous, exchangeable potassium, exchangeable calcium and
exchangeable magnesium in all sites were not significantly different. Organic matter in each
plot was significantly different, with coppiced Eucalyptus plantation giving the highest value.
Soil microbes such as bacteria, mold, actinomycetes and spores of mycorrhiza in the study area
were insignificantly different among the sites. The survival rate of Xylia xylocarpa seedlings
with soils from Eucalyptus plantation, natural forest and grassland produced no significantly
different results, however survival rate, diameter at ground level and height of Xylia xylocarpa
seedlings in soil from the Fucalyptus plantation were each higher than for the other sites
because of soil physical and chemical properties, pH and organic matter.
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Table 1 Physical properties of soil samples at 0-15 and 15-30 cm depth.

Soil
Depth Db D Porosi .
Sample (crl:n) (g/em®) @ /crl:f) %) ty mmosture Texture
(%)
6-year-old Eucalyptus 0-15  1.24°+0.13  2.79+0.15 55.414£3.55 15.81+1.46 sandy loam
plantation 15-30 1.43£0.08  2.71+0.01 46.90+2.99 13.65+0.94 sandy clay loam
2-year-old coppiced 0-15  1.34°40.05  2.63+0.08 48.94+2.57 13.36+0.44 sandy loam
Eucalyptus plantation 15-30 1.33£0.03  2.71#0.06 50.8142.50 13.88+1.23  sandy clay loam
Natural forest 0-15 1.14°£0.01  2.61+0.30 56.00+4.81 15.35+1.64 sandy loam
15-30 1.33£0.05  2.62+0.05 49.32+1.49 14.04+0.42 sandy clay loam
Grassland 0-15 1.34%+0.04  2.76%0.18 51.31+4.17 14.68+0.16 sandy loam
15-30 1.36+£0.13  2.81+0.36 51.51+3.18 15.06+1.84  sandy clay loam
F-value (0-15 cm) 5.57* 0.65™ 229 ™ 270 ™
F-value (15-30 cm) 1.05 ™ 0.49™ 1.81 ™ 0.78 ™
Remark: Db = Bulk density

Dp = Particle density

* = significantly different (p<0.05); ns = not-significantly different
Means with the same letters indicate not-significantly different (p<0.05) by Duncan’s new

multiple range test.
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Table 2 Chemical properties of soil samples at 0-15 and 15-30 cm depth.

Sample Depth pH OM. P K Ca Mg

(cm) (%) (mg/kg) (cmol/kg) (cmol/kg) (cmol/kg)
6 year-old Eucalyptus 0-15 462 247035  7.32+41.65 0.21+0.01  1.00+0.11 0.32+0.08
plantation 15-30 4.30 1.72+0.12  3.45+0.81 0.04+0.00  0.46+0.27 0.22+0.13
2-year-old coppiced 0-15 445  598+0.59  6.83+1.10  0.18+0.01  0.69+0.19 0.26+0.02
Eucalyptus plantation 15-30 472 4.06+0.88  3.49+0.49  0.03x0.01  0.59+028  0.24+0.12
Natural forest 0-15 498 3.61£2.19  6.85+1.16  0.26+0.07 1.30+1.06 0.54+0.41

15-30 4.12 1.58+0.30  5.19+2.58  0.09+0.04  0.35+0.25 0.18+0.14
Grassland 0-15 5.14 2.66+£0.28 13.13£8.18  0.26+0.04  1.05+1.06 0.30+0.09

15-30 4.51 3.21£2.48  3.4240.51 0.07£0.02  0.60+0.46 0.11+0.05
F-value (0-15 cm) 1.71m™ 5.85% 1.57 ™ 298 ™ 0.60 ™ 1.o1™
F-value (15-30 cm) 1.70™ 2.47* 1.15 ™ 527" 040 ™ 0.77 ™

Remark:

= significantly different (p<0.05); ns = not-significantly different Means with the same

letters indicate not-significantly different (p<0.05) by Duncan’s new multiple range test.
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Table 3 Bacteria, molds, actinomycetes and mycorrhiza in soil samples.

Sample Bacteria Mold Actinomycetes Mycorrhiza/g
CFU/g CFU/g CFU/g
6-year-old Eucalyptus ~ Avg 5.37x10° 4.78x10* 2.60x10° 8.41
plantations SD 3.87x10° 0.89x10* 1.22x10° 4.80
2-year-old coppiced Avg 5.50x10° 6.60x10" 3.93x10° 7.26
Eucalyptus plantations  SD 2.82x10° 2.79x10* 2.71x10° 1.05
Natural forests Avg 14.33x10° 3.03x10* 5.83x10° 4.28
SD 15.32x10° 0.83x10* 2.75x10° 0.90
Glasslands Avg 7.30x10° 7.09x10* 4.37x10° 8.58
SD 3.75x10° 10.32x10* 0.64x10° 3.21
F-value 0.79" 0.36" 127" 1.35"

Remark: Rep. =Replication
Avg= Average
SD = Standard Deviation
ns = not-significantly different
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Table 4 Survival rate, diameter at ground level (Do) and height of Xylia xylocarpa

seedlings grown in soil samples.

Soil sample Survival rate Do Height
(%) (cm) (cm)
Eucalyptus plantation 38.00£5.29 0.224+0.03 11.27+0.81
Natural forest 36.00+6.00 0.20+0.03 10.00+0.70
Grassland 37.33+4.62 0.19+0.03 10.73+£0.59
F-value 0.90™ 0.43™ 0.17™
Remark: ns = not-significantly different
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Figure 1 Spores of mycorrhiza in soil samples from six-year-old Eucalyptus

plantations.
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