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Land suitability and economic cost worthiness assessments for planting

model under agroforestry system on highland, Nan province
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ABSTRACT:The problem of forest reduction in Nan province is caused mainly by expansion of
maize cultivation on highlands, by which forest ecosystem, agricultural resources (such as soil and
water sources) and smog production were issued. This study purposes to develop a set of planting
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model under agroforestry system on highland. The model was developed based on land suitability eval-
uation, which combined the application of data of crop growth factors with the analysis of Geographic Infor-
mation System (GIS) according to FAO and Land Development Department (LDD). A set of experimental
planting model was conducted at Ban Nam Li Tai, Ping Luang sub-district, Na Muen district, Nan
province. Seven plots of experimental planting model were determined with the evaluation and
selection of land suitability levels cooperated with the approaches of upstream forest recovery i.e.
the forest building and income earning and the Doi-Tung model, and allocated the land ration for
agricultural planting and forest trees. Afterward, an economic cost worthiness was assessed in the 7
study areas. As a result, found that, fruit tree and perennial tree planting areas of 120.90 rais (land
ratio of 70%) and forest trees of 51.81 rais (land ratio of 30%) had the level of high suitability (S1)of
7.58 rais (4.38%), the level of moderate suitability (S2) of 51.36 rais (29.75%) and the level of mar-
ginal suitability (S3) of 113.77 rais (65.87%), These were caused by limitation of topography, severe
acid soil property, and low nutrient availability in soil. Finally, a result of economic cost worthiness assess-
ment, found that, the experimental planting model of fruit tree, perennial tree and forest tree planting
model with the ratio of 70:30 had a worthiness for investment because the ratio of benefit and cost
was between of 2.99 — 3.26 times.

Keywords: land suitability assessment, economic cost worthiness, agroforestry system, highland,
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Figure 1 Topography and farming plots of the study areas
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Figure 2 Growth factors in each study area for land suitability analysis
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Table 1 Land suitability level of Rubber, Cashew,

631

Marian plum and Forest Trees

Rubber Cashew Marian plum Forest Trees
Land suitability
Rai Percent Rai Percent Rai Percent Rai Percent
S1 - - 7.24 4.19 - - 7.24 4.19
S2 11.53 6.68 45.65 26.43 - - 45.65 26.43
S3 161.18 93.32 119.82 69.38 150.41 87.09 119.82 69.38
N - - - - 22.30 12.91 - -
Total 172.71 100.00 172.71 100.00 172.71 100.00 172.71 100.00
TS N TS N
g W *
s eamnt o [ ‘ _
Marginally suitable (S3) _:—km 0 ity sultable (63) _:onm »
(a) Land sultablllty for rubber (b) Land sultablllty for cashew »
: 5 5
: - = * *
#7Land suitability & * ] Land suitability @ .
Marginally suitable (S3) 3 - :‘:::»S""a:f |(T:) le (52) ‘I
i- NOT suitable (N) -:—k... ally Suitable (S3) _:"Him 6

(c) Land sunablllty for marian plum

(d) Land suitability for forest trees

Figure 3 Land suitability for rubber, cashew, marian plum and forest trees at plot level
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Table 2 Land suitability of fruit trees, perennial trees and forest trees model in plots level

Fruit trees and Perennial trees (70%) Forest trees (30%)
S1 S2 S3 S1 S2 S3
Plot marian plum forest trees forest trees forest trees
cashew - cashew - -cashew-rubber
rubber rubber
Rai | Percent Rai | Percent Rai Percent Rai Percent Rai Percent Rai Percent
01 - - 0.61 0.36 9.89 5.73 - - 1.08 0.63 2,77 1.60
02 - - 5.25 3.04 18.52 10.73 - - - - 10.38 6.01
03 - - 5.80 3.36 4.93 2.85 - - 4.43 257 0.11 0.06
04 - - - - 20.41 11.82 - - - - 8.80 5.10
05 | 277 1.60 0.50 0.29 5.50 3.19 - - 0.74 0.43 3.08 1.78
06 | 126]| 073 9.63 5.57 9.53 5.51 - - 3.58 2.07 5.15 2.98
07 | 035]| 020 15.75 9.12 10.20 5.90 3.20 1.85 3.99 2.31 4.50 2.61
Total | 438 | 253 37.54 | 21.74 78.98 45.73 3.20 1.85 13.82 8.01 34.79 20.14

5] Fruit and Perennial trees (70 percent) Forest trees (30 percent)
$1 Ceshew-Rubber §1-Forest Trees
| ™ S2 Ceshew-Rubber [ S2-Forest Trees

m S3 Marian plum -Cashew-Rubber [l S3-Forest Trees

Land suitability l

00075 045 0275 03
O — — <

j |

Figure 4 Land suitability of fruit trees, perennial trees and forest trees planting model at plot level
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Table 3 Net Present Value and equivalent value for fruit tree, perennial tree and forest tree
Lists of Net Present Value (bath/ra rubber cashew marian plum | forest trees

/year)

Capital of the first year (bath/rais) 5,596.17 3,924.01 3,167.82 2,868.51
Plant varieties expense 2,374.71 3,525.00 1,500.00 1,470.44
Labour expense 829.08 182.50 212.82 1,283.33
Fertilizer and chemical expense 384.86 192.43 1,380.00 84.73
Other expense (fuel oils, repair

) 2,007.52 24.08 75.00 30.00

equipment)

Average cost (year/bath/rais) 5,552.22 3,625.50 4,238.79 1,218.41
Benefit (year/bath/rais) 10,016.09 6,431.87 10,500.00 118,981.05
Net Present Value: NPV (bath/rais) | 46,538.50 11,324.76 31,992.51 446,063.59
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Table 4 Direct and indirect cost of fruit tree, perennial tree and forest tree planting model

Direct cost (bath / year) Indirect cost (bath / year)
Plot fruit tree, perennial tree and forest tree
opportunity cost for maize
In 0 year In1-25year
01 50,060.25 47,485.35 25,061.82
02 121,817.51 123,068.60 60,864.42
03 55,656.42 53,037.57 26,851.95
04 103,898.64 90,503.77 51,913.77
05 44,739.26 46,743.08 23,271.69
06 103,481.95 98,291.19 51,913.77
07 137,598.71 131,752.04 68,024.94

Hanauunun1slgniNgnelaszuuiu
NHAT ANEARBLUUSRLTeTiIesRTusaTTHA
mguiNiLdndaunfunusiuunslgnldug
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2013) LL&ANAY Table 5

Table 5 Benefit of fruit tree, perennial tree and forest tree at plot level

benefit (bath/year)

plot

fruit trees and perennial trees forest trees
01 93,626.52 475,924.20
02 237,662.45 1,189,810.50
03 103,642.61 475,924.20
04 175,885.22 1,070,829.45
05 94,287.24 475,924.20
06 206,720.93 1,070,829.45
07 265,096.72 1,308,791.55
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Table 6 Economic cost worthiness of planting fruit tree, perennial tree and forest tree model at

plot level

Present value Present value Net Present
Plot B/C ratio IRR

of cost (bath) of benefit (bath) Value (NPV) (bath)
01 1,153,811 3,471,916 2,407,543 3.01 14.54%
02 2,920,412 8,721,992 6,025,419 2.99 14.53%
03 1,174,166 3,689,457 2,508,486 3.06 15.01%
04 2,270,465 7,403,727 5,331,322 3.26 14.97%
05 1,110,095 3,479,670 2,461,006 3.13 15.22%
06 2,388,744 7,765,590 5,584,321 3.25 15.55%
07 3,177,066 9,637,236 6,709,427 3.03 14.75%
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