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Analysis of effective land use methods to enhance economic fruit
production in Thailand
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ABSTRACT: This study analyzed land use and crop management methods that are currently used in Thailand to
grow nine important economic fruit tree crops, specifically longan, durian, mangosteen, lychee, pomelo, coconut,
tamarind, mango, and banana trees, for the purpose of determining the best agricultural methods of enhancing their
production. The analysis relied on geographic information and crop data for 2018-2019 collected from all regions of
Thailand; the various crop regions were mapped according to land units, administrative districts and land use
patterns. Factor analysis was used to analyze the land characteristics that differentiate various land use classes to
determine inappropriate land use practices. The results showed that the majority of fruit trees (68.71%) in Thailand
were being grown in non-suitable areas (N). More detailed analysis revealed that seven of the fruit tree crops (longan,
lychee, pomelo, coconut, tamarind, mango and banana) were grown in non-suitable (N) areas due to inappropriate
soil characteristics, particularly inappropriate management of water content and soil moisture. The non-suitable
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planting areas of the other two fruit plants (durian and mangosteen) were due mainly to the acidity of soil alkalinity.
The results indicated that in order to enhance the potential of longan, lychee, pomelo, coconut, tamarind, mango
and banana fruit tree crops, development efforts should focus on better water management and improved irrigation
systems, including water saving technology, and innovation leading to new plant varieties. As for durian and
mangosteen, improvements in land management should focus on ensuring better soil conditions and reduced soil
acidity, as well as innovation in appropriate plant breeding. However, the specific development or innovation that
would be most effective to enhance the production potential of fruit tree plants should take into account the
specific soil and land conditions of the area where the trees are grown.

Keywords: fruit; potential; land suitability; land use management
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Figure 1Fruit export and growth situation of Thailand during 2552-2562

Source: Ministry of Commerce, 2562
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Feese 1Jusu wenaninuiiluszningd 2553-2561 dlefiwwiliunuiivgniiudu 5,364.27 15/ Andudnsiiniosay

=

0.45 el wardluultuvessImiudy 0.63 vw/n.n. Andusnswiiudovar 2.61 siot (Table 2) 3nnsiUasuLUaINuAN
Ugndsnanuwdinigliinavissiinduwilduuasdnsnisiuisusvasiuiivgnanasusilofiansandusiaagnuimnived
winldukardnsn1sdsunlaswaesianlufian1eiiuduads 2.57 vin/nn/d Aadudasuiuedssesas 7 aal 39

agviouiuwiliuanudsansiasdngnnvewmainnluulliiigu (Table 2)

Table 2 Planted area and price trend of the economic fruits in year 2553-2561

No Crop Average Planted Area (rai) Trend of  Growth Trend of Growth
Planted Rate of Price Rate of

Area Planted (baht/kg/year)  Price
(1,000 Area (%/year)

rai/year)  (%/year)

2553-2555 2556-2558 2559-2561 2561

1 Longan 1,167.70 1,145.07 1,197.13 1,998.58 5.36 0.45 0.63 2.61
2 Durian 702.19 687.74 771.10  541.71 11.81 1.57 7.48 15.24
3 Mangosteen 55291 522.50 508.15  184.68 -7.94 -1.47 4.24 11.90
4 Litchi 178.06 155.60 131.82  318.14 -7.69 -5.00 152 5.62
5 Pomelo 90.97 78.04 82.54 66.21 -1.79 -1.91 1.49 572
6 Coconut 13231 125.75 143.66 1,231.51 1.76 1.25 0.13 0.83
7 Tamarind 253.61 213.31 195.73  548.02 -9.85 -4.39 1.98 4.66
8 Mango 914.73 814.17 782.19 1,198.74 -21.26 -2.50 0.65 3.27
9 Banana 54.68 66.34 94.74  501.37 6.61 9.12 0.38 9.49

Source: Department of Agricultural Extension, 2019
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waznldiirnamnzan (N) dmsuusayiuiiviussme (Figure 2) MnnaMsiesEsinaniasiuninssidiiuilag
maviudoutuusuinisliffuieinunsnssluliniman 2561/62
KamTiaTsituiivgnivlinamsvsinluamamngauvesnslifiaudmivfisuazaionuilunwe g
Ugnlifnaimsughadninafedesosay 68.71 vasiuiiugnimunluliniawdn 2561/62 agluiun N (Table 3) uantudaog)
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Figure 2 Land suitability and existing land use in the production year 2018/19 of the economic fruit crops

Source: from the analysis

Table 3 Planted area of the economic fruits in land suitability level in production year 2561/62

(Unit: 1,000 rai)

No Crop Upper Lower  Upper N-E Lower N-E  Central South East Total %
North North

1 Longan 1,459.50 61.44 43.54 12.50 12.92 0.62 408.07 1,998.58 100.00
S1 36.53 0.19 0.11 0.05 0.03 0.01 8.73 45.66 2.28
S2 146.77 15.60 3.64 0.49 0.42 0.39 13.07 180.37 9.02
S3 108.02 5.59 6.93 1.42 0.58 0.12 2393 146.58 7.33
N 1,168.19 40.07 28.27 15.12 11.88 0.10 362.34 1,625.97 81.36

2 Durian 36.03 1.93 0.19 2.28 3.13 223.12 275.03 541.71 100.00
S1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
S2 0.02 0.46 0.00 0.28 0.59 75.22 111.26 187.84 34.68
S3 0.02 0.08 0.00 0.15 0.37 29.71 17.99 48.31 8.92
N 35.99 1.39 0.19 1.85 2.16 118.19 145.79 305.55 56.41

3 Mangosteen 0.08 0.18 0.06 0.08 0.76 70.54 112.97 184.68 100.00
S1 0.00 0.00 0.00 0.00 0.06 16.08 17.15 33.29 18.03
S2 0.01 0.00 0.00 0.01 0.00 7.62 10.11 17.74 9.60
S3 0.00 0.00 0.00 0.01 0.03 2.06 10.72 12.81 6.94
N 0.08 0.18 0.06 0.07 0.67 44.78 75.00 120.84 65.43
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Table 3 Planted area of the economic fruits in land suitability level in production year 2561/62

(Unit: 1,000 rai)

No Crop Upper Lower  Upper N-E Lower N-E  Central South East Total %
North North
4 Litchi 298.95 4.02 4.68 0.99 8.52 0.00 0.99 318.14 100.00
S1 4.07 0.03 0.44 0.00 1.11 0.00 0.01 5.65 1.78
S2 31.88 0.65 0.53 0.35 0.01 0.00 0.08 33.50 10.53
S3 13.41 0.94 0.63 0.06 0.15 0.00 0.02 15.21 4.78
N 249.60 241 3.07 0.57 7.25 0.00 0.88 263.77 82.91
5 Pomelo 9.51 25.32 0.78 1.77 18.83 5.88 4.13 66.21 100.00
S1 0.64 1.39 0.04 0.01 1.12 0.66 0.02 3.88 5.86
S2 1.67 0.75 0.04 0.07 0.61 0.29 0.03 3.47 5.23
S3 0.24 0.17 0.00 0.00 0.54 0.06 0.02 1.03 1.56
N 6.96 23.01 0.69 1.69 16.56 4.87 4.06 57.84 87.35
6  Coconut 0.88 5.55 1.11 5.07 683.45 444.54 90.91 1,231.51 100.00
S1 0.12 0.49 0.02 0.04 59.81 12.79 0.05 73.32 5.95
S2 0.04 0.23 0.07 0.02 101.71 113.75 20.85 236.67 19.22
S3 0.00 0.16 0.01 0.12 26.45 33.41 1.15 61.31 4.98
N 0.71 4.66 0.97 4.92 495.49 284.60 68.86 860.21 69.85
7 Tamarind 88.80 292.88 115.46 29.64 17.39 0.02 3.84 548.02 100.00
S1 4.95 15.21 7.32 1.00 275 0.01 0.13 31.37 5.72
S2 8.38 26.88 15.56 3.70 1.08 0.00 0.31 55.90 10.20
S3 26.55 88.56 14.22 4.41 2.18 0.00 0.438 136.41 24.89
N 48.92 162.22 74.08 24.80 11.38 0.02 293 324.35 59.18
8 Mango 241.76 298.02 141.79 111.02 300.44 0.94 104.78 1,198.74 100.00
S1 5.50 22.05 2.85 8.85 16.46 0.01 4.42 60.12 5.02
S2 105.02 108.66 49.12 60.00 72.63 0.23 38.78 434.44 36.24
S3 64.38 73.86 8.78 13.97 32.27 0.02 29.82 223.10 18.61
N 66.86 93.45 75.79 33.45 179.08 0.68 3177 4381.08 40.13
9 Banana 40.84 132.85 64.17 10.92 197.72 33.69 21.17 501.37 100.00
S1 1.00 3.00 1.54 0.75 1.53 0.00 0.08 7.90 1.58
S2 9.19 44.00 3.81 3.69 35.46 15.28 6.80 118.23 23.58
S3 2.18 3.76 3.45 1.39 14.73 3.83 1.40 30.74 6.13
N 28.47 82.09 55.31 5.15 146.00 14.57 12.89 344.49 68.71

¥
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aunAveIsnluAy FuinadetadunmudnyasinmunseauanssauvensEnauliianuduiusiu (Shuwd treyn

A1 uay algns Uszaeufy, 2562) Jadlethladenmudnumeiis 12 Jadeandnseilaenisinsigiesdusenau (Factor

Analysis) WundnwaeAuRukUsTeIng Ui UsTueg v daduimuauazyateyanieladnusidanuminzandinsy

U

AinszriesrusenauLandlaen Kaiser-Meyer-Olkin Measure of Sampling Adequacy #ifiAninnin 0.5 (Table 4) uazen

o w a o w

vaaiuwlstadenuanyurlauduiusive griidedAnynieala a seaudeddny 0.05 uandlagdn Bartlett's Test of

<

Sphericity

Table 4 KMO and Bartlett’s test from factor analysis results
KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 667
Bartlett's Test of Sphericity Approx. Chi-Square 1769504.959
Df 105
Sig. .000

wenanilnansiesginuitanunsedwundadonudnvazesniiu 4 nquiladunmudnvas (Table 5) fo (1) nquiiwaiu
anudunsassesiu lnednvasrnudunsadaazyibilinisaratedvessiguioansene lufunnfuldawianinudy
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a « o a

Y < = o s o & ¥ 20 a v v Yo
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Y
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Table 5 Rotated component matrix from factor analysis results

Rotated Component Matrix®

Variables Component
1 2 3 4

pH_low .183
Fertility
BS low 163
CEC low .146 115
pH_top 379
Gravel low .94
Gravel top .930 131
Depth 121 921 .204
Text top 134 -215
Slope .138 412
Drainage .290 .381
Tex_low .408
Rainfall -.133 .700
Jarosite -.105 691
EC 128 .28

Extraction Method: Principal Component Analysis

a. Rotation converged in 5 iterations

Tduledmanisinsgiiuivgniivlinarsvgialuunanumunzauvesnisldnaudwiviivuiazelinlay

¥

farsanemsuivgnlueildfinnumingay (N) esusasiivanduunaungudadenmudnuasasnuiusaveiniivluue
azgilnaszavanulivanganfnnnngudafeaudnuusiuandeiu (Table 6) wenaninuiriunugniialiing 7 vdn

Usznaudie d1le 813 dule uznd1 uzu uzii wasndae sgluweiuiiluidanumnzay (V) Iidunauaindnvas

P

a K & a & Y A A o a a4 A A a % & & A 1 & dav i
%aﬂﬂ'ﬁm’]mu’]LLa%ﬂ’JWQJGUHINWULUUVaﬂ quSVIW%lﬂJNa 2 GU‘U@W]L‘VTa@ﬂE]‘VJLiEJ'ULLagmﬂﬂﬂWGIJWHWUQﬂE]E{JJIULGUWWUVlW‘lﬂJNﬂ'] Y

o o

o ) ) 9 & ' a &
WngaunilaunananvarvesseausyauAuiunsansuesauludngy (Table 6)
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Table 6 Planted area of the economic fruits in not suitability level (N) based on land suitability determination

factors

(Unit: 1,000 rai)

Factor Determining Region
Non-suitability Upper Lower Upper Lower Central South East Total
North North  Northeastern Northeastern
Longan 1,168.19 40.07 28.27 15.12 11.88 0.10 36234 1,625.97
1. pH 39.71 0.03 2.78 3.36 0.04 0.04 323.42 369.38
2. Gravel & Shallow 41.22 0.03 0.30 0.00 0.02 0.03 34.85 76.45
3. Soil Texture & Drainage 20.77 0.00 0.47 0.08 0.30 0.03 0.86 22.50
4. Soil water 1,066.49 40.02 24.72 11.68 11.53 0.00 321  1,157.64
Durian 35.99 1.39 0.19 1.85 2.16 118.19 145.79 305.55
1. pH 0.05 0.00 0.13 1.46 0.67 27.77 102.78 132.86
2. Gravel & Shallow 0.01 0.00 0.00 0.00 0.77 85.67 28.17 114.62
3. Soil Texture & Drainage 0.00 0.00 0.05 0.00 0.02 476 13.50 18.34
4. Soil water 35.93 1.38 0.02 0.39 0.70 0.00 1.33 39.74
Mangosteen 0.08 0.18 0.06 0.07 0.67 44.78 75.00 120.84
1. pH 0.00 0.00 0.06 0.06 0.37 30.37 58.03 88.89
2. Gravel & Shallow 0.00 0.00 0.00 0.00 0.05 9.11 9.85 19.01
3. Soil Texture & Drainage 0.00 0.00 0.00 0.00 0.10 531 5.47 10.87
4. Soil water 0.08 0.18 0.00 0.01 0.16 0.00 1.65 2.07
Litchi 249.60 241 3.07 0.57 7.25 0.00 0.88 263.77
1. pH 9.92 0.00 0.59 0.03 0.10 0.00 0.70 11.35
2. Gravel & Shallow 96.17 0.00 0.04 0.00 0.09 0.00 0.06 96.36
3. Soil Texture & Drainage 4.63 0.00 0.10 0.00 0.00 0.00 0.01 4.74
4. Soil water 138.88 2.40 2.34 0.54 7.07 0.00 0.10 151.32
Pomelo 6.96 23.01 0.69 1.69 16.56 4.87 4.06 57.84
1. pH 3.14 0.01 0.23 0.06 3.00 0.68 2.56 9.68
2. Gravel & Shallow 2.50 0.02 0.01 0.00 0.80 0.31 0.21 3.85
3. Soil Texture & Drainage 0.69 0.00 0.00 0.00 1.19 3.88 0.28 6.05
4. Soil water 0.63 22.98 0.45 1.63 11.57 0.00 1.01 38.26
Coconut 0.71 4.66 0.97 4.92 495.49 284.27 68.86 859.89
1. pH 0.01 0.00 0.21 0.38 34.86 116.61 2.81 154.88
2. Gravel & Shallow 0.05 0.00 0.00 0.03 2.06 68.34 14.04 84.52
3. Soil Texture & Drainage 0.11 0.00 0.02 0.01 5.79 99.33 15.04 120.30
4. Soil water 0.54 4.66 0.75 4.50 452.78 0.00 36.96 500.19
Tamarind 48.92 162.22 74.08 24.80 11.38 0.02 2.93 324.35
1. pH 0.40 0.01 2.85 2.59 0.20 0.00 1.97 8.03
2. Gravel & Shallow 0.04 0.11 1.24 0.02 0.05 0.00 0.03 1.50
3. Soil Texture & Drainage 0.10 0.01 0.31 0.07 0.03 0.01 0.04 0.56
4. Soil water 48.38 162.10 69.68 22.12 11.10 0.00 0.88 314.26

Source: from the analysis
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Table 6 Planted area of the economic fruits in not suitability level (N) based on land suitability determination

factors
(Unit: 1,000 rai)
Factor Determining Region
Non-suitability Upper Lower Upper Lower Central South East Total
North North  Northeastern Northeastern
Mango 66.86 93.45 75.79 33.45 179.08 0.68 31.77 481.08
1. pH 0.23 0.00 1.58 2.29 0.36 0.13 2.28 6.88
2. Gravel & Shallow 7.03 0.00 1.51 0.03 0.78 0.04 6.34 15.73
3. Soil Texture & Drainage 2.62 0.00 243 0.94 6.36 0.51 15.24 28.11
4. Soil water 56.98 93.45 70.27 30.20 171.57 0.00 7.90 430.36
Banana 28.47 82.09 55.31 5.15 146.00 14.57 12.89 344.49
1. pH 0.17 0.03 3.83 0.31 1.72 5.05 6.01 17.11
2. Gravel & Shallow 1.46 0.57 9.59 0.00 0.86 5.84 1.82 20.14
3. Soil Texture & Drainage 1.13 0.03 1.72 0.07 26.39 3.68 3.50 36.52
4. Soil water 2571 81.47 40.18 a7 117.04 0.00 1.56 270.72

Source: from the analysis
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WS URATEUNEN (NBeauKuMSIEia, 2542; nsuWauninu, 2548; nsuiaufinu, 2553 nsuiauIiay, 2559
nsuiufinu, 2561) Hadamsfnwanmsinnilduansieneiiidulilufiemaiefuionsinnensuiaun
frutsurefufidiulvgiliugnivnsdfnweglunlimanzay (N) Ssmsfnuildfameiiosenfiufizainuumg
wazHaNsANYvasIuNIANuTiun Tnethdeyadeiuiivesiuiivgnilinamsugiauaseinfiintuatelul 2561 an
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Appendix Table 1 Criteria for land quality evaluation to determine S1 land suitability level

Land quality issue  Diagnostic factor Unit Longan Durain Mangosteen Litchi Pomelo Coconut Tamarind Mango Banana
Moisture availability Annual rainfall mm. 1,200- 2,000- 2,000-2,500 1,400- 1,500- 1,800- 1,200- 1,200- 1,200-
1,800 2,500 1,800 2,000 3,000 1,600 1,799 1,600
Oxygen availability  Soil drainage class 4,56 5,6 5,6 4,56 56 5,6 56 4,56 56
Nutrient availability
Nutrient retention Nutrient status class  VH,H VH,H  VH,H  VH,H VHH VH HM VHH M VHH VH H M
CE.C. Low meg/100g% >15 >15 >15 >15 >15 >15 >10 >15 >10
B.S. Low >35  >35 >35 >35 >35 >35 >35 >35 >35
Rooting condition  Effective soil cm. >150 >150 >150 >150  >100 >150 >150  >150 >150
depth % <15 <15 <15 <15 <15 - <15 - <15
Gravel class 1,2 1,2 1,2 1,2 1,2 - 1,2 - 1,2
Root penetration
Flood hazard Frequency yrs./time  10yrs/110yrs/1  10yrs/1  10yrs/1 10yrs/1 10yrs/1  10yrs/1 - 10yrs/1
Excess of salt EC. of saturation ~ mmho/cm <2 <2 <2 <2 <2 <2 <2 <2 <2
Soil toxicities Depth of jarosite cm. >150 - >150 >150 >150 >150 >150  >150 >150
Reaction pH 5.1-6.5 6.1-7.3 5.1-73 56-7.3 6.1-7.3 56-7.3 6.1-73
Land workability
Soil workability ~— Workability class class 1,2 - - - - 1,2 1,2 1,2 1,2
Slope class ABC  ABC ABC ABC ABC ABC ABC ABC ABC
Potential for Rockout crop class 1 1 1 1 1 1 1 1 1
Mechanization Stoniness class 1 1 1 1 1 1 1 1 1
Erosion hazard Slope class ABC  ABC ABC ABC  ABC ABC ABC ABC ABC
Soil loss ton/raifyrs <2 <2 - <2 <2 <2 <2 <2 <2

Appendix Table 2 Criteria for land quality evaluation to determine N land suitability level

Land quality issue  Diagnostic factor Unit Longan Durain Mangosteen Litchi Pomelo Coconut Tamarind Mango Banana
Moisture availability Annual rainfall mm. >2,000 >3,500 >3500 >2,000 >3,000 >5,000 >1,800 >4,500 >1,800
<1,000 <1,500 <1,500 <1,000 <1,100 <1,000 <700 <1,599 <700
Oxygen availability  Soil drainage class 1,2 1,2,3 1,2 1,2 1,2 1,2 1,2 1,2 1,2
Nutrient availability
Nutrient retention Nutrient status class - - - - - - - - -
CEC. Low meg/100g - - - - - - - - -
B.S. Low % - - - - - - - - -
Rooting condition Effective soil cm. <50 <50 <50 <50 <50 <50 <50 <50 <50
depth % >80 >80 >80 >80 >80 - >80 - >80
Gravel class - - - - - - - - -
Root penetration
Flood hazard Frequency yrs./time 3-5 3-5 3-5 3-5 3-5 3-5 3-5 - 3-5
yrs/1 yrs/1 yrs/1 yrs/1  yrs/1 yrs/1 yrs/1 yrs/1
Excess of salt EC. of saturation mmho/cm  >8 >8 >8 >8 >5 >8 >8 >8 >8
Soil toxicities Depth of jarosite cm. <50 - <50 <50 <50 <50 <50 <50 <50
Reaction pH - - - >8.4 - >8.4 - - -
<4.5 <4.3
Land workability
Soil workability Workability class class - - - - - - - - -
Slope class >E >E >E >E >E >E >E >E >E
Potential for Rockout crop class 5 5 5 5 5 5 5 5 5
Mechanization Stoniness class a4 a4 4 4 4 4 4 4 4
Erosion hazard Slope class >E >E >E >E >E >D >E >E >E
Soil loss ton/raifyrs  >12 >12 - >12 >12 >12 >12 >12 >12




