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ABSTRACT

The site quality assessment for Eucalyptus camaldulensis plantation was conducted
over an area of 8.44 million ha in the lower part of northeastern Thailand. The study area was
classified geographically into four groups based on digital maps derived from the Land
Development Department: upland soil series, lowland soil series, conservation forests and
slopes above 35%. This study concentrated only on the upland soil series groups that covered 3.83
million ha or approximately 45.42% of the total area. A sample of 91 plots, each 40 m x 40 m, was
established to measure the age of trees in various classes, diameter at breast height (DBH),
total height (H) and soil series groups by age class. Site index curves were calculated and used
to evaluate the site quality of eucalypt plantations based on derived data. Soil samples were
also collected at three depths: 0-10, 10-30 and 30-60 cm and analyzed in the laboratory. In
addition, relationships between yields, soil properties and climatic factors were also
investigated.

Results of the study revealed that the soil series groups in the study area by number
(No.) were: No.40, 41, 35, 48, 29, 56, 55,47, 31, 36, 46, 49, 48, 47 and 45. In particular, soil
series group No.40 (Chumpaung and Yangtalad) covered the largest area of 1 466 384 hechares
or 17.38%, followed by No.41 (Kambong) and No.35 (Korat, Satuk and Dansai), respectively.
Site quality could be classified into five groups each containing different soil series: (1) very
good site quality with soil series group No. 38; (2) good site quality with soil series group No.
33, 44 and 46; (3) moderate site quality with soil series group No. 29, 35, 36, 40, 41, 47, 48, 49
and 55; (4) poor site quality with soil series group No.31; and (5) very poor site quality with
soil series group No. 56. The expression of the relationship between the yield of eucalypt in
terms of total aboveground biomass and soil properties at 10-30 cm depth showed that the
yield increased because of increasing quantities of clay particles, available phosphorus,
exchangeable potassium as well as a high pH level. In contrast, the yield decreased because of



14 Thai J. For. 28 (2) : 13-27 (2009)

increasing exchangeable calcium, magnesium, sodium and solid phase. Climate did not show
any significant relationship to yield, which may have been a result of the fact that the study
sites were rather appropriate for growing this tree species. Hence, digital mapping of site
quality for eucalypt plantations when it has been completed will provide useful information to
help formulate an extension program for eucalypt plantations in both the government and
private sectors.

Keywords: Eucalyptus camaldulensis, site potential, lower part of northeastern region,
environmental factors
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Data preparation

Data collection

Data analysis
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Y
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groups for eucalypt planting
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Growth data
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(0-10, 10-30, 30-60 cm in depth)
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e ey S

Sample plot

Interpolated grid

Soil properties in each sample plot

Climatic data —

rq

|

Site index curve

v
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Site potential

¢ Multiple regression

Relation between biomass and soil properties

g
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Relation between biomass and climate
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Relation between biomass and climate and soil properties

Figure 1 Diagram of data composition and study procedures.
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according to Walter’s method.
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Figure 4 Distribution of upland soil series groups and location of sample plots.
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Table 1 Yield of Eucalyptus camaldulensis by site quality.
. . Biomass (t/ha) Fr?Sh Volume
Site quality Soil series weight
group Stem  Branch  Leaf  Total (t/ha) (m’/ha)
(W) We) (W) (Wy)
Very good 38 59.44 6.06 2 67.5 130.29 164.82
Good 33,44, 46 48.74 4.97 1.64  55.35 106.84 135.15
Moderate 29 ,35, 36, 38.04 3.88 1.28 43.2 83.39 105.48
40, 41, 47,
48, 49, 52,
55, 35/36,
35/40, 40/41,
40/49
Poor 31, 35/56, 27.34 2.79 0.92  31.05 59.93 75.82
40/56,
48/56, 49/56
Very poor 56 16.64 1.7 0.56 18.9 36.48 46.15
110
100 Good
90 - + Soil series group 29
b = Soil series group 31
80 Very gOOd Soil series group 33
= ~ @ Soil series group 35
§ 70 9 Soil series group 36
% :— % Moderate A Soil series group 38
g 60 — A g O Soil series group 40
o) B + A Soil series group 41
g 50 4 # o Soil series group 44
E Soil series group 46
&n o Poor
d; 5‘- o a Soil series group 47
'-c% 40 7 : X Soil series group 48
E o A Soil series group 49
g 30 o 2 Very poor Soil series group 55
7 o X Soil series group 56
20 A
10 ¥
0 0
0 1 2 3 4 5 7 8

Age (years)

Figure 5 Site index classification of each soil series group using the anamorphosis method.
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Figure 6 Distribution of eucalypt site quality in the study area.

Table 2 Distribution of site quality by target region.

Province Area (ha)

Very good Good Moderate Poor Very poor Total

Chaiyaphum 577 13385 319512 256 621 26120 616216
Nakhon Ratchasima 1966 38981 860 676 64 738 12 421 978 781
Burirum 40 11665 480 006 18219 1732 511662
Yasothon 247 6527 119 324 17 - 126 115
Si Sa Ket 4570 18441 125 455 124 - 148 590
Surin 638 1688 328334 915 4571 336 146
Amnat Charoen 2377 571 167 252 29 506 9344 209050
Ubon Ratchathni 7603 11107 553 632 180013 52512 804 868
Total 18 018 102 366 2954191 550 152 106 699 3 731 427
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Figure 7 Climatic data for the study area during the five-year period 1999-2003:
(A) mean annual minimum temperature (°C); (B) mean annual maximum
temperature (°C); (C) mean annual minimum relative humidity (%); (D)
mean annual maximum relative humidity (%); (E) mean annual temperature
(°C); (F) mean annual relative humidity (%); (G), mean annual precipitation
(mm); and (H) frequency of rainfall (day).
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