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Abstract: Teak (Jectona grandis) plantation management is considered more profitable in Thailand. However, the
reduction of the initial investment is an important challenge for farmers to conduct management. Especially,
tree-planting work is the most burdensome. At the same time, planted teak forests are considered regenerable by
coppicing; thus, this study established the discounted cash flow model for producing teak timbers with a 15-year
cutting cycle, and evaluated the profitability of coppicing concerning afforestation with genetically improved
seedlings using the incremental net present value (NPV). In the first rotation period, seedlings are planted. At
reforestation in the second rotation period, the models of coppicing and seedling-reafforestation were prepared.
These two rotation periods lasted 30 years. The introduction of coppicing improved the initial-year balance of
payments by 50% or more. The threshold (discount rate: 10%) of the effect of genetically improved seedlings,
which was necessary to make the incremental NPV nil, was set at 15% when the coppice productivity remained the
same as seedlings before genetic improvement, and 25% when it was 110% The incremental NPV was markedly affected
by the coppice productivity, influencing the harvested timber volume, and effect of genetically improved
seedlings.
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Table 1. The management model for teak plantations (cutting period, 15 vears; planting interval, 4 x 4 m)
o . Year

By Ut ] 1 9 3 4 5 6 7 8 9 10 11 12 13 14 15
Survey man.day | 0.5

Land preparation man.day 4

Slash and burn man.day 4

Survey road man.day [ 0.5 0.5 0.5 0.5 0.5 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Fire line man.day 1

Alignment and Staking man.day 2

Planting and seedling transportation man.day 3

Weeding man.day 4 6 6 6 6 6 2 2 2 2 6 2 2 2 2
Fertilizing man.day | 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Replanting and survival rate checking man.day 1 06 05 0b 05 0.5 05 05 05 0.5 0.5 05 0.5 0.5 0.5
Pruning man.day 1 1 1 1 1 1 1 1
Tending cutting 50% man.day 5

Logging man.day 7 7
Number of seedlings tree 120

Amount of fertilizer kg 50 50 50 50 50 100 100

Yield log volume m* 0 0 0 0 3 0 0 0 0 B 0 0 0 0 9
Log pricce baht/m” 0 0 0 0 1,500 0 0 0 0 3,000 0 0 0 0 5,000

The above are shown as value per rai. 1 rai = 0.16 ha. Source: Royal Forest Department(2006).
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Table 2. The formation used to evaluate the

incremental NPV of seedling and coppice crops

The

first rotation ( IR ) The second rotation ( 2R )

Case 1

Case 2

Seedling (rotation1,
unimproved seedling)
Seedling (rotation1,
unimproved seedling)

Seedling (rotation 2,
improved seedling)
Coppice (rotation 2,
coppice)
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Table 3. Parameters changed for activities in
second rotation of seedling and coppice
Activity Rotation order 1R 2R seedling 2R coppice
Year st 1st 1st
Land preparation man.day 4 4-+(1+r/100) 1
Slash and burn man.day 4 4+ +r/100) 1
Alignment and Staking man.day 2 2 0:5
Planting and seedling transportation man.day 3 3 0
Number of seedlings tree 120 120 12
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Table 4. A list of variables used in the models
Variable Description
CPROD The percentage change in productivity of coppices in
relation to the first rotation yield
VGAIN The percentage genetic gain in volume production of
seedlings over the first rotation
r The percentage cost gain in land preparation, slash and
burn to plant seedlings over the first rotation
LogPrices The teak log price vielded at the 5 years old
LogPricel0  The teak log price vielded at the 10 years old
LogPricel5  The teak log price yielded at the 15 years old
¥ Yield volume (m®/rai) ( Ye yield from coppice, and ¥s
the vield from seedlings)
d Discount rate
25 SHICHOE LIRE
Table 5. The assumptions for variables
Variable Base value Range Reference
CPROD (%) 100 80-120 Whittock et al.(2004)
VGAIN (%) 20 0-40 Whittock et al.(2004)
(%) 50 0-100
LogPrices (baht/m®) 1,500 1,350-1,650 RFD(2006)
LogPriceI0 (baht/m”) 3,000 2,700-3,300 RFD(2006)
LogPricels (baht/m®) 5,000 4,500-5,500 RFD(2006)
d (%) 10 8-12 Niskanen(1998)
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7 —4~CPROD (90%)

%‘*
+ ——CPROD (100%)}
——CPROD (110%)

1,000

incremental NPV (baht/rai)

-2,000 ~s-CPROD (120%)
~+~-CPROD (130%)
-3,000 -
-10% 0% 10% 0% 30%  40%

Geneticgain in volume production of seedling

Copgice productivity
(cPROD)

g ——CPROD (70%) |
£ . ~m-CPROD (80%)
% —i-CPROD (90%)
E' —<-CPROD {100%) |
B ~-CPROD (110%) |
| 'E_ —-CPROD (120%) |
——CPROD {130%)
-8,000 |
-10% 0% 10% 20% 30% 40%
Geneticgain in volume production of seedling
(b) discount rate 7 %
B4-1.  B53FAEENE & AN EAE B kA A LB
NPVOOEER
Fig. 1. Relationship between the combination of

coppice productivity and seedling genetic gain and
incremental NPV
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Table 6. Rank correlations for NPVs including
incremental NPV

Assumptions 1R 2R seedling 2R coppice incremental NPV
CFROD = — 0.21 0.67
VGAIN = 0.19 - -0.66
i+ = -0.06 = 0.16
LogPrice5 0.08 0.07 0.07 -0.02
LogFricel( 0.19 0.16 0.17 -0.01
LogFricel5  0.33 0.29 0.30 -0.03
d -0.92 -0.92 -0.91 0.17




