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COMPARISION OF TECHNIQUES FOR LEAF AREA INDEX
ESTIMATION IN ALSTONIA SCHOLARIS R.BR. PLANTATION
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ABSTRACT

There are several techniques in measuring lcaf area index of stand. The objective of the
present study was to compare different techniques in estimating leaf area index including,
clip method, hemispherical photography and plant canopy analyzer (LAI 2000). The study
was carried out in 3-year-old Alstonia scholoaris R.Br. Plantation at Trat Agroforestry
Research Station, Muang District, Trat Province, with 3 different densities i.e., 40,000,
10,000 and 2,500 trees per hectare (6,400, 1,600 and 400 trees per rai) respectively. The
results showed that leaf area index estimated by hemispherical photography gave the highest
value, since it was actually the value of canopy area index of which branches and stems were
included. Using different techniques in leaf area index estimation were not different
statistically in 40,000 and 2,500 trees per hectare plots, but different statistically in 10,000
trees per hectare plot. The results implied that any techniques can be used for leaf area index
determination if the canopy is evenly distributed without large gap. If the canopy is not
evenly distributed, clip method which is the direct method for leaf area determination is
probably provided the best result. If hemispherical photography and plant canopy analyzer
are used, more samples must be considered. Advantages and disadvantages of these three
techniques were discussed in details in the present study.
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Table 1. Average diameter at ground level and total height of of 3-year-old Alstonia
scholaris plantation planted under different densities at Trat Agroforestry
Research Station, Muang District, Trat Province
Spacing Density Diameter at ground Total height
(meter X meter) (tree/hectare) (tree/rai) level (centimeter) (meter)
0.5x05 40,000 6,400 4.15 1.79
1.0x 1.0 10,000 1,600 5.34 2.03
2.0x2.0 2,500 400 9.27 3.01
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Table 2. Number of leaf, total leaf area and leaf area index of of 3-year-old Alstonia
scholaris plantation planted under different densities at Trat Agroforestry
Research Station, Muang District, Trat Province, estimated by clip method

Density Leaf length Leaf area Number Total leaf area Leaf area
(tree/rai) class (cm) (cm*/leaf) of leaf (m’/tree) index
6,400 <8 11.527 21.08 0.0251
=8 -12 27.158 36.33 0.0976
=12-16 44.285 33.25 0.1457
>16-20 66.276 16.83 0.1121
> 20 92.934 3.00 0.0305
Total 110.49 0.4110 1.65
1,600 <8 10.883 60.66 0.1160
>8-12 23.617 55.50 0.1966
>12-16 52.110 67.16 0.2682
=>16-20 67.857 36.50 0.1724
> 20 88.470 15.16 0.0718
Total 234.98 0.8250 0.82
400 <8 8.873 778.33 0.5313
=8-12 20.147 572.00 1.0093
>12-16 37.303 553.00 2.0789
>16-20 68.117 163.00 1.1075
>20 98.130 48.33 0.4772
Total 2,114.66 5.2044 1.30
Average 780.88 2.0093 1.26
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Table 3. Leaf area index and relative light intensity of 3-year-old Alstonia sholaris
plantation planted under different densities at Trat Agroforestry Research
Station, Muang District, Trat Province, estimated by using hemispherical

photography technique

Density (tree/rai)

Leaf area index

Relative light intensity (%)

6,400 1.66 +0.04 35.01 £2.51
1,600 1.22+£0.18 50.85 + 1.65
400 1.36 £0.19 46.86 + 9.76
Average 1.41£0.22 44.24 £ 8.24

. a 2 . g ; -
spacing0.5x0.5mAgnl 3 yr.

specing 1. Ox1.Om.dpnl 3 yrs.

(b)

Figure 1. Hemispherical photographs of 3-year-old Alstonia sholaris plantation planted
under different densities at Trat Agroforestry Research Station, Muang
Distriet, Trat Province, (a) 6,400 (b) 1,600 and (c) 400 trees per rai
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Table 4. Leaf area index of of 3-year-old Alstonia schelaris plantation planted under
different densities at Trat Agroforestry Research Station, Muang District,
Trat Province, estimated by different techniques

Density Leaf area index
(trees per rai) Clip Hemispherical Plant Canopy F value
Method Photography Analyzer
6,400 1.65+0.28 1.66 + 0.04 1.40 £ 0.12 2.061™
1,600 0.82a + 0.06 1.22b £ 0.18 0.82a+0.14 13.574%*
400 1.30£0.27 1.36 £0.19 1.40 £ 0.01 0.201"
Average 1.26 £ 0.42 1.41+0.22 1.21£0.33
F value 10.03** 13.50%* 31.67**
Remarks: ns = not significant at p<0.05

** = gignificant at p<0.01

the same alphabet behind numeric data in each row indicating the non-significant
at the 0.05 level of significance using Duncan’s New Multiple Range Test
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