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ABSTRACT

The research was carried out in Nam Noi Sub-district, Had Yai District, Songkhla Province,
in a 21 year old rubber plantation. The objective was to compare the ecological characteristics
and economic return of rubber-based monoculture and agroforestry. Inventory plots were laid
out to assess ecological characteristics and questionnaires and interview were used to assess the
return by using economic value such Net Present Value (NPV) and Internal Rate of Return (IRR).

The results showed that rubber-based agroforestry has more diversity based on the
ecological characteristics. Specifically, the monoculture had three canopy layers with four stem
size classes, while the agroforestry had four canopy layers. The total biomass of the monoculture
and the agroforestry were 22.30 and 45 tonne per rai, respectively. For the 21 years period, the
financial inputs of the two systems were 157,426.48 and 166,492.68 baht per rai, the incomes
were 273,508.20 and 339,747.96 baht per rai, NPV (at 7 % interest rate) values were 32,455.44
and 51,978.53 baht per rai, and IRR value were 21.0 and 23.45 %, respectively.
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Figure 1 Crown depth diagram and H-HBrelationof rubber in rubber-based monoculture.
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Table 1 Biomass in 21 years old rubber-based monoculture.

DBH Class No of tree

Biomass (kilogram/rai)

(cm) (tree/rai)  stem branch leaf above below Total %
ground ground
10 -15 4.00 282.0 394 6.2 327.6 97.9 425.5 1.9
>15-20 30.7 3,474.8 1,416.7 112.8 5,004.2 1,474.5 6,478.7 29.0
>20-25 30.7 5,147.7 3,454.7 228.7 8,831.0 2,581.2 11,412.2 51.2
>25-30 6.7 1,558.0 1,445.4 90.0 3,093.2 900.0  3,993.1 179
Total 72 10,462.5 6,356.2  437.7 17,256.0  5,053.6 22,309.5 100
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Table 2 Costs and revenues per rai (baht) of rubber — based monoculture at discount rates 7

percent.
Year Cost Present Revenue Present Net present
value value value
1 5,002.20 4,674.95 0.00 0.00 -4,674.95
2 2,385.13 2,083.27 0.00 0.00 -2,083.27
3 1,844.33 1,505.53 0.00 0.00 -1,505.53
4 1,966.73 1,500.41 0.00 0.00 -1,500.41
5 1,966.73 1,402.25 0.00 0.00 -1,402.25
6 2,002.73 1,334.51 0.00 0.00 -1,334.51
7 6,738.86 4,196.63 9,506.16 5,919.96 1,723.33
8 4,955.47 2,884.13 7,364.34 4,286.11 1,401.98
9 4,539.11 2,468.97 6,293.43 3,423.21 954.24
10 5,318.36 2,703.59 8,094.91 4,115.04 1,411.45
11 6,753.47 3,208.53 11,699.35 5,558.28 2,349.75
12 7,529.05 3,342.99 13,668.28 6,068.88 2,725.89
13 8,554.47 3,549.80 16,115.17 6,687.22 3,137.42
14 10,509.72 4,075.85 21,029.98 8,155.79 4,079.94
15 11,400.59 4,132.10 21,117.15 7,653.83 3,521.73
16 11,457.08 3,880.91 23,401.71 7,926.97 4,046.06
17 9,018.80 2,855.12 17,362.66 5,496.57 2,641.45
18 14,661.61 4,337.84 31,409.69 9,293.00 4,955.15
19 17,734.79 4,903.82 39,065.98 10,802.07 5,898.25
20 13,011.99 3,362.55 27,375.64 7,074.39 3,711.84
21 10,075.24 2,433.30 20,003.76 4,831.17 2,397.87
Total 157,426.48 64,837.03 273,508.20 97,292.47 32,455.44
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Uszanamadimuued Useasy nazame 1.1).1) @4 Table 3

Table 3 Biomass of tree species.

Biomass (kilogram/rai)

Species above  below
stems  branches leave ground ground total
Hevea brasiliensis (Kunth) Mull. Arg. 13,098.2 14,869.5  938.4 28,906.1 8,402.9 37,309
Hopea odorata Roxb. 2,423.0 647.3 1114 3,181.6 6558 3,8374
Agquilaria crassna Pierre ex Lecomte 1,397.2 364.9 732 1,835.3 399.2 2,2344
Barringtonia macrostachya (Jack.) 369.4 99.7 16.1 485.2 97.7 583.0
Kurz
Parkia speciosa Hassk. 202.6 51.9 11.3 265.8 59.8 325.6
Litsea grandis (Nees) Hook.f. 127.8 32.9 6.8 167.6 37.1 204.6
Lansium domesticum Correa 104.3 26.0 6.3 136.6 32.1 168.7
Syzygium antisepticum (Blume). 83.1 21.4 4.4 108.9 24.1 132.9
Merr.& L.M.Perry
Artocarpus lacucha Roxb.ex Buch.-Ham. 62.1 16.4 3.0 81.6 17.2 98.7
Garcinia mangostana L. 49.7 11.7 3.9 65.3 17.3 82.5
Mesua ferrea L. 16.2 4.0 1.0 21.3 5.1 26.3
Total 17,933.6 16,145.7 1,175.8 35,255.1 9,748.0 45,003.1
Percent of above ground 50.9 45.8 33 100.0 - -
Percent of total 39.9 35.9 2.6 78.4 21.6  100.00
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Table 4 Costs and revenues per rai of rubber — based agroforestry at discount rates 7 percent.

Present Revenue Present Net present
Year Cost
value value value
1 5,008.87 4,681.19 0.00 0.00 -4,681.19
2 2,385.13 2,083.26 0.00 0.00 -2,083.26
3 1,844.33 1,505.53 0.00 0.00 -1,505.53
4 1,966.73 1,500.41 0.00 0.00 -1,500.41
5 1,596.70 1,138.43 0.00 0.00 -1,138.43
6 1,638.53 1,091.82 80.00 53.31 1,038.52
7 6,231.86 3,880.89 9,508..40 5,921.35 2,040.46
8 4,558.87 2,653.31 9,517.60 5,539.33 2,886.02
9 3,918.95 2,131.65 7,887.80 4,290.44 2,158.79
10 4,650.88 2,364.27 9,570.96 4,865.39 2,501.12
11 5,911.83 2,808.67 12,573.32 5,973.49 3,164.83
12 10,458.66 4,643.77 16,403.73 7,283.45 2,639.68
13 9,158.89 3,800.61 20,290.97 8,420.03 4,619.42
14 10,775.27 4,178.83 24,426.08 9,472.85 5,294.02
15 12,104.83 4,387.35 24,649.58 8,934.14 4,546.79
16 12,820.95 4,342.90 27,816.53 9,422.42 5,079.52
17 9,271.76 2,935.20 20,522.77 6,496.98 3,561.78
18 16,337.07 4,833.55 39,817.89 11,780.68 6,947.13
19 19,385.74 5,360.32 48,589.57 13,432.66 8,072.34
20 13,987.81 3,614.72 35,201.41 9,096.71 5,482.00
21 12,479.01 3,013.84 32,900.05 7,945.79 4,931.95
Total 166,492.68 66,950.52 339,747.96 118,929.05 51,978.53
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Table 5 Comparative ecological characteristics and return in rubber-based monoculture and

agroforestry.
Characteristics Unit Rubber-based monoculture 11;23:;:;81;(1

1. Tree density

- Number of rubber Tree/rai 72 50.70

- Number of species species 1 11
2. Ecological features

- Highest of tree height meter 23.40 22.40

- Lowest of tree height meter 14.30 2.16

- Canopy layer layer 3 4

- Form of canopy layer separate continue
3. Biomass

- Stem kg/rai 10,462.5 17,933.6

- Branch kg/rai 6,356.2 16,145.7

- Leaf kg/rai 437.7 1,175.8

- Below- ground part kg/rai 5,053.6 9,748.0

- Total biomass kg/rai 22,309.5 45,003.1
4. Cost baht/rai 157,426.48 166,492.68
5. Revenue

- Revenue of rubber baht/rai 273,508.20 320,334.35

- Revenue of other baht/rai - 19,413.33

- Total revenue baht/rai 273,508.20 339,746.68
6. Net revenue baht/rai 116,081.72 173,254.00
7. Financial analysis

- NPV (7%) baht/rai 32,455.44 51,978.53

-IRR % 21.00 23.45
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