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Influence of environmental factors on the distribution of tree species in deciduous dipterocarp forest

at San Sai Forest Reserve, San Sai District, Chiang Mai Province
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ABSTRACT

This research was aimed to study the environmental factors influencing the distribution of tree species in the
natural deciduous dipterocarp forest (DDF) in The San Sai Forest Reserve, Chiang Mai Province. 15 survey points were
set up systematically 200 m apart. Each survey point contained 3 sampling plots of 30 m x 30 m in size, and each plot was
50 m apart. All tree species with diameter at breast height (DBH) larger than 1 cm were identified and measured in 2020.
Species composition was analyzed using stand clustering analysis. One-way ANOVA was used to determine differences in
environmental factors among groups, and to elucidate the relationship between these factors and tree species distribution
parameters. The results showed that 51 species from 37 genera and 27 families were found. The soil in the area was mainly
composed of sand particle (more than 50%). Cluster analysis of tree data based on 60% similarity index revealed five
groups of tree stands, which were Dipterocarpus tuberculatus stand, Shorea obtusa stand, Shorea siamensis stand,
Dipterocarpus obtusifolius-Shorea siamensis stand and Dipterocarpus obtusifolius-Shorea obtusa stand. The species
diversity value was found the highest in Shorea siamensis stand (39 species), which was significantly influenced by the
distance from natural water source. However, other factors did not affect stands clustering. Analysis of factors influencing
species distribution showed that 12 out of 51 species were found to be associated with 9 environmental factors. Proportion
of clay particle in the soil strongly influenced tree distribution. Based on types of responses, trees could be grouped into
those that preferred either high or low percentage of clay and those that were not affected by percentage of clay. The
relationships between plant distribution and environmental factors are very important for restoration management plans.
The selection of suitable species based on their niches is needed to promote successful restoration programs.
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Figure 1 Study area and plot layout were shown; 1) San Sai National Reserved Forest, 2) Baan Pong

Development Forest under the Royal Initiative and 15 survey points, 3) three temporary sample plots per each

sampling point and 4) each sample plot divided into nine subplots of 10 m x 10 m.
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Table 1 Important value index of top ten species in DDF at San Sai Forest Reserve, San Sai District,

Chiang Mai Province.

Basal area Density RD RDo RF VI
Species . 4 »
(m ha) (stemha) (%) (%) (%) (%)
Dipterocarpus obtusifolius 4.33 84 19.10 36.74 5.65 61.49
Shorea obtusa 1.95 65 14.05 16.55 5.65 36.25
Shorea siamensis 0.92 45 13.01 7.82 5.65 26.48
Dipterocarpus tuberculatus 0.92 43 9.24 7.85 4.84 21.92
Gluta usitata 0.70 27 8.07 5.96 5.65 19.68
Quercus kerrii 0.66 22 3.53 5.64 3.63 12.80
Aporosa villosa 0.24 17 5.87 2.09 4.44 12.39
Tristaniopsis burmanica var. rufescens 0.39 7 1.75 3.38 2.82 7.95
Wendlandia paniculata 0.12 15 2.65 0.98 3.63 7.26
Buchanania lanzan 0.12 7 2.02 0.98 3.63 6.63
Other species (41 species) 1.42 98 20.72 12.00 54.44 87.16
Summation 11.78 420 100 100 100 300
Distance (Objective Function)
1ED | BEEN! | 1300 | 190 266400
Information Remaining (%)
L . B 3 . 5 . f.'
T Group |
P! Groun 2
1 —— roup 2
——
P2 }ﬁ
EH . Group 3 |
515 - Group 4
ps J
pp —
E’; —_— Group 5
pip— ]
Pl ——

Figure 2 Stand clustering of deciduous dipterocarp forest (DDF) based on IVI data at Baan Pong Development

Forest under the Royal Initiative
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Group 1: Dipterocarpus
tuberculatus dominance
species

Group 4: Dipterocarpus obtusifolius and
Sherea sicimensis dominance species

Group 5: Dipterocarpus obtusifolius

and Shorea obtusa dominance species

Group 2: Shorea obtusa
dominance species

Group 3: Shorea sianiensis
dominance species

Figure 3 Topographic map showing five-distribution stands of dominance species in study area
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Appendix Table 1 Analysis of variance of environmental characteristics between five trees stand groups

Elevation Slope Aspect Steam Sand Silt Clay N Avai-P Ex-K Organic
Stand Soil pH
(m asl) (%) (degrees) (m) (%) (%) (%) (%) (ppm) (ppm) matter (%)
1 372+14.1 29.50£14.8 230.4+5.7  130+14.1° 62.4+0.9  22.1£09 16.7£0.5 0.13+£0.03  26.9+8.6 13294355 2.6+0.6 5.1£0.01
2 396.5420.5 35.5+£20.5  212.9+42.1 113.5+24.7° 58.6+£6.3  224+1.6 17.1+1.7 0.10+0.02 12.9+11.2  46.3+449  1.9+0.3 5.140.1
3 380.84252  44.0+14.2 182.6+43.2  154.2435.8° 622458  22.0+1.8 144+2.0 0.11+0.02  21.9+1.6  923+11.3  2.2+0.1 5.240.1
4 412.5+443.1  11.5+0.7 212.7£19.5  9.5+3.5° 70.1£10.2  17.1£5.9 15.740.2  0.08+0.04 12.7+£10.8 75.7+12.4  1.6+0.9 4.7+0.5
5 373.8447.5 31.8+21.3  2103+115 85.5+7.8" 64.9+2.6  20.741.1 14.9+1.7 0.13£0.04 19.9+1.6 114.7459.3  2.5+0.9 5.240.2
t-test ns ns ns woE ns ns ns ns ns ns ns ns
cv (%) 10.29 53.74 33.09 22.96 8.09 10.99 77.62 31.45 26.96 44.23 31.48 4.61

Remark; Avai-P = available phosphorus (P)

ns = non-significant

*** = significantly difference at p < 0.01

Ex-K = extractable form potassium (K)

n <

LBLIMRLLELBELE
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W ©
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Appendix Table 2 GLM analysis of the relationships between species distribution and environmental factors for DDF species in study area.

The values in the various columns are model regression coefficients. The coefficients with the lowest AIC were selected.

Species Elevation Slope Aspect Steam Sand Clay Ex-K OM Soil pH
Shorea siamensis -0.25* -15.84%* -42.5%
Lithocarpus polystachyus -6.82%
Dalbergia assamica 0.26* 0.13* -5.08%* -24.1%*
Vitex peduncularis -6.76*
Buchanania lanzan 0.10%* 3.54*
Wendlandia paniculata 6.76*
Ellipanthus tomentosus -0.005%* -0.0016* -0.0015%* -0.012%* 0.002*
Aporosa villosa -0.12% 11.3%
Dalbergia oliveri -27.32%
Lannea coromandelica -2.09*
Phyllanthus emblica -3.08**
Shorea obtusa -0.22% -17.25%* -32.2%

Remark; Ex-K = extractable form potassium (K), * = p < 0.05, ** =p <0.01

n <

CLLIMRLLELBELL

<=

WV ®
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