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LAND EVALUATION FOR COFFEE CULTIVATION
IN NORTHERN THAILAND

Dusit Manajuti, Boonyawart Lumpaopong and Charoon Sukasame

ABSTRACT : The study on land characteristics of
coffee cultivation at 28 locations in Chiang Mai, Chiang Rai
and Tak was carried out during April to October 1984. Emphasis
was put on both physical and chemical soil properties as well
as major constraints limiting to coffee cultivation. General
fertility status and potential of land for coffee production
were evaluated by using some soil properties and site charac-
teristics. It was found that highland soils in the investigated
area are more or less similar in general characteristics. Most
of them are reddish brown to dark brown Lateritic Soils deve-
loped on moderate to high slopes. These soils are some what
similar to the Great Group Palehumults in 1975 USDA soil clas-
sification system. Most of the soils under investigations have

a medium fertility status. The potential for coffee cultivation
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of highland soils are moderate. Due to its topography, slope
is the major limitations for coffee production. With conserva-
tion techniques, coffee could be established sucessfully on the

slope lower than 50%.
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TABLE 1. AVERAGE DISTRIBUTICON PERCENTAGE OF LAND CHARACTERISTICS AT
INVESTIGATION SITES AS CHARACTERIZED BY ELEVATION, sLOPE,
LANDFORM, AND SOIL PHYSICAL PROPERTIES.
Provinces Chiang Mai dﬁ:zng Tak |Total
Amphoe MuangiMae|Doi|San |Chom |Chiang|Mae |Hot|Wiang|Om | Mae |Muang
Land Rim|{Sa |Pa |[thong| Doa |Cham Haeng|Koi| Chan
Characteristics Ket|Teng
No. of profile 3 31 21| 2 5 2 211 3 2 1 2 28
Elevation (m)
700-800 N A R - 0| -| - - |- - - 2
801-1000 - 65| - - - - - - - - - 100 iy
1001-1500 100 35/100( 100 100 50 100(100| 100 |100| 100 - 83
Slope (%)
10-30 - 65| 50| S0 - - - - 35 - - 100 25
31-50 65 35| 50| 50 80 100 100] - 65 50 - - 57
> 50 35 - - - 20 - - 1100 - 50} 1o0 - i8
Landform
Residual hills and
mountain 100 |100{ 100|100 100 100 100{100| 100 |100} 100 100 100
Effective Soil Depth (m)
< 100 - - -] - - - - - - - - - -
100-300 65 35| 100 50 60 50 100(100 65 |100| 100 50 68
> 300 35 65| - 50 40 50 - - a5 ~ - 50 32
Soil Texture
Coarse - -1 - - - - - - - - - - -
Medium - 10| 50 -~ 10 - - - 50 - - - i3
Fine 100 30| 50|100 S0 100 100{100 50 |100| 100 100 87
Soil Structure
Poor - - -1 - - - - - - - - - -
Moderate 50 60| 50| 50 50 60 50| SO 70 £0 50 70 60
Well 50 L0 50| fo 50 4o 50| 50 30 50 50 30 Lo
Soil Drainage
Poor - -1 -1 - - - - - - - - - -
Moderate - - -] - - - - - - - - 50 L
Well 100 | 100{ 100 100 100 io00 100)100|{ 100 |100| 100 50 56
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&/ 1 N NH Chc, pH 7.0 extrection

TABLE 2. AVERAGE DISTRIBUTION PERCENTAGE OF SOIL PROPERTIES 1IN 28
HIGHLAND LOCATIONS AS CHARACTERIZED BY CHEMICAT, SOIL TESTS
Provinces Chiang Mai C::?ng Tzk |Total
Amphoe Muang|Mae|Doi|San |Chom [Chiang|Mae |Hot|Wiang|{Om | Mae |Muang
- Rim[{Sa {Pa [thong|Doa Cham HaengjKoi| Chan
Detail Ket|Tong
No. of profile 3 312 2 S 2 2] 4 3 2 > | 2 28
Soil Test Rating
1/ (Acidity)
pH-
< 5.5 Strong 67 50100 25 80 50 25| 50| 100 [100 100 100 68
5.5-6.0 Moderate 33 | 40| - 75| 20 50 75| S0 - - - - 30
6.1-6.6 Slight x 10 -| -] - = =] =] = ]-=- & - 2
> 6.6 Neutral - - - - - - - - - - - - -
0.8 ($)¥
< 1.5, Low - 10| 25 - 10 - - - - - - - 5
1.5-3.0 Moderate 66 40| SO - 20 50 - 50 - - - 50 25
3.0-4.5 High 34 50f 25 25 10 25 50| s¢C 50 25 50 50 34
> 4.5 Very high - - - 751 60 25 50| - 50 75 50 - 36
? (ppm)¥/
< 10 Low 83 83{ 100 25 S0 75 25(10¢C e3 25 S0 75 65
10-25 Moderate 17 171 - 50| &0 25 75 - 17 75 S0 25 32
25-40 High - | -1 -1 251 10 = sl=1 =} = = = 3
> 40 Very high| - -1 - - - - - - - - - - -
g(ppm)y
60-100 Moderate 15 15| - 100 50 50 251 - i5 100 100 100 50
100-300 Eigh gs 85( 100 - 50 50 75| 100 50 - - - 56
> 300 Very high| - -1 - - - - R 35 | - - - i
ca (me/100 g)2/
< 2 Low 50 - - 75 80 - - - - 25 - 75 32
2-€ Moderate 50 | 85| 100 25 20 75 25| - 2y 75 100 25 48 |
> 6 High - | 1sf -] -] - 25 | 75{100| 66 | - - - 2 |
! |
Mg (me/100 g)*/ i
|
<1 Low gs | 670 - | 75( wuo sol -] -| - |100] 100 | 00| S0 |
1-3 Moderate 15 | 33/100f 25| 60 - 50| - | 100 | - - - | wo |
>3 High - - - - - 50 50| 100| - - - - { 10 |
C.E.C. '
Tme/100 g)¥/ i
< 10 Low 50 - 50 - 10 - - - - - - - e
10-20 Foderate 50 8y} 50 75 g0 50 - 1100 15 SC 50 75 57
> 20 High - 16y -~ 25 10 50 100| - 8s S0 S0 25 33
S |
1/ Seil : Water = 1:1 2/ Walkley & Elack method 3/ Bray II method
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TABLE 3. SUMMATION OF SOIL FERTILIT

FOR COFFEE CULTIVATION

TY
IN 28

SITES.

[y
om
~)

AND SOIL POTENTIAL EVALUATION
INVESTIGATICN

Physical propem:iesl/ Chemical Propertiesa/ Rertility?-/ Fotential
Profile No.["o i1 | Soil  |Water [O.M.] P | K | Ca| Mg JC.E.c| Status COE;P
Texture|Structure|Holding |(%) | (ppm)| (ppm)}|— me/100 g — €€
Capacity
1 W M H H(3){M(2) [H(3) |M(2)|M(2)|H(3) H(15) Moderate
2. W M M H(3)[L(1) | M(2) [H(3)|M(2)|H(3) M(14) Koderate
3. W M M H(3)|L(1) [H(3) |H(3)|M(2)|H(3) H(15) Moderate
4. M M M H(3)|M(2) |H(3) [M(2)|M(2)|M(2) M(1s) Moderate
S. W M M H(3)|L(1) [H(3) [M(2)|L(1)|M(2) M(12) Moderate
6. M M W H(3)|M(2) |H(3) [L(2)|M(2)|M(2) M(13) Moderate
% W W W H(3)[M(2) {M(2) [L(D|L(D)|H(3) | M(12) Moderate
8. M M M H(3)|L(1) |L(1) IL(1)|{M(2)|M(2) M(10) Moderate
g. M M M M(2)|L(1) [H(3) [M(2)|M(2)|M(2) M(12) Moderate
10. M M M M(2)|L(1) FH(3) [m(2)|M(2)|M(2) M(12) Moderate
i1. M W M H(3)M(2) [H(3) jL(1){L(1)jL(1) M(11) Moderate
12, M M M M(2)|L(1) [H(3) [u(2){M(2)[L(1) M(11) Moderate
13. M ¥ M H(3)|L(1) [H(3) |K(2)|M{(2)|M(2) M(13) Moderate
1y M M M H(3)|L(1) |H(3) |H(3)|H(3)|M(2) H(15) Moderate
1s. M M W H(3)[H(3) [L(1) [mM(2)| M(2){M(2) M(13) Moderate
16. M W W H(3)|M(2) [M(2) [L(1)|L(1){M(2) 4(10) Moderate
17. M M ] H(3)[M(2) |H(3) [M(2)|M(2)]H(3) H(15) High
8. M W W H(3)|M(2) |R(3) [H(3)|H(3)|H(3) H(17) High
19 M M M H(3)|L(1) | M(2) [M(2)IL(1)|M(2) M(11) Moderate
20. M M M H(3)[L(1) |L(1) |L(1)|L(2)|1(2) M(9) Moderate
21 ¥ M M H(3){L(1) | M(2) |M(2)jL(1)|{H(3) M(12) Moderate
22, K W M H(3)|M(2) | L(1) |M(2)] M(2)|H(3) M(13) Moderate
23. M W M H(3)|L(1) | L(1) | M(2)] L(21)|H(3) M(11) Moderzte
24, M M M H(3)1L(1) 1L(1) |H(3)| M(2)| M(2) M(12) Moderate
25. M M M H(3)|L(1) |H(3) |H(3)[H(3)|K(3) | H(i8)  |Hoderete
2. M M M H(3) [M(2) | H(3) |M(2)| LC)|H(3) | m(1n) Moderate
27. M M M H(3){L(2) | H(3) | M(2)] M(2) M(2) M(13) Moderate
28. M W M H(3)|M(2) [ B(3) [M(2)] M(2)] M(2) M(14) Moderate
1/ P = Poor, M = Moderate, W = Well

2/ L = Low (Mark
mark totzel = € or less
15 = high fertility

= Low fertility,

1), M = Medium (Mark = 2), H =
8-15 =

High (Mark = 3)

moderate fertility,




158

fufiasvosniaivflo SsinunsnsdntienldlpnidinulusssdnseTs vl Sunaieoy

’ . , W . . &
SunTudRganm eIuIn L 280 1 Res lufT 1fosrantinna gl duvunfu - Asdunag
191 ﬁuﬁgnnquﬂa:1w1ﬂuaﬁﬁaaﬁuﬂmantﬁﬁsay?hwﬁuuazwﬂﬁ;wqunu tgu  nas

L o £ & v
ngsudngaui el FuBiunisune s sAvdutwlauuyluso oy Suduladgnluna uas

uwaulgnluuaaau  (diasy  2525) ua:zfin 7Uﬂ;4¥nwﬂﬂ7ﬂu@ﬂuéuysmeaqﬁuaﬁ

LanaTAuna s LRmdun vdnpuanjul ASAnaR s L v 2 AY

HAaI NN sUT £ L AuAnonaneo sARud msuldugnniuniro 1ddudReama 4
nMuAIMLAENT S L ATV SUSENT TED RN WUl Aud awlvinSdnunaniuna sfia=1dugn
nquWaﬁﬁus:ﬁbﬂqunaﬂq ua e8AUUN SUrS Ao Auun e ﬁéhunawﬁaué%asq Hadl
(Hosanuuufufigs ivant fsedunangaudnysa  WATANUBNAINTUATWADUDI IR
AndsdBuo s fiufl L v ransont uos 10N nfidafo L Sofuasi SusUiunais nassey
vrutad  AuBn  osdnlegs  UinSunidunsemiBniay (pH 5.0-6.0) urzfszeu
AaaugANanysiUaunanefisgs  (Young 1976) aztﬁulﬁﬁﬁﬁuuuﬁhﬁeaﬁﬁqnﬂs

Anwn ﬁhiqﬁﬂméNﬁﬁwa@ﬁﬁuﬁéﬁuﬁ7nidﬂgnnﬂuw1éﬁ

astna

a1nNAs ANl AR o A ﬁﬁéﬂannquwuuﬁﬂﬁéq R ADECIE IR U
LBussar warmin  wuln BudeulunfdnenrAatundaiufo 1 JuAuad mnadnuns
WASUNL 8D aufisums  Aunouensdn  1Sofusiulduiufiur nasszunodad SUR
nsun 1 Junsafiansadn dalfaunannna saanufrgodfiuunsn Tua wasdan aneu

<o

§4fisum 8G0-1500 (ums  RINFAVKMELA  AIINAIALNADHENIRs TALLRAULAN

'

nan 209%  (JuAuPmatup@sfungudu  Reddish Brown Lateritic Soils w¥o

Palehumults Ausruunisaquunfse USDA 1975 ﬁuéau1ﬂ@§7=ﬁbﬂ?ﬂuaﬂuéupté



159

Ununans  uaefAnuaawlunas 1ddganiuwinfdaunanafisgs voxwineofsiufo
AIINRNALNAOHEN 484 F4o1aaen0luL AN sdEaRaNatugoailAs1y navnld

ARuTnUlus eslms 2T

Lana9ansay

nssienn B, (2522).  sausrunasdasaadudande fuatuwel. aUufl 204 . NoAA I8

-, af 2
AW NELNANAY N ENs 29 L NUATUREAUNSHL .

noadasaafu. (2523). dﬁanﬂsdwuunnaﬂuxuuﬁzﬂuuoqﬁhuﬁwnfuﬁﬂ;ntugha. Lon

ansAdnnisiand 28. nesBnafitu nysmsasinuasuazaunsm. 76 wun .

fam, duud.  (2521). nasowsnuduuasdavufufipien.  TAranasdent saandausan

nosoysnemaln nsadala. 149 s .

wsalws, LR8uq.  (2525). ﬁnunﬁwvaqnfwuﬂnshuuasénq41unﬁrﬁmuﬂvaanwnn=ﬁa-
ooni 8uaiufio. 27rAarTiama AR O 20 aUuil 211 neavenndtu nsensaa.neRs

WAZAWNSTIL.

Yiasy, ¥aRm. (2525). nwrayin&huuuﬁuﬁaa. Msarsvimafidu 04 20 avud 211

NTREMNTIAN NS ENTI< L NYATUAZAUNT DL,

Fanednd, wawAnA. (2526). nasaqaTauanniunos i Onunfiga.  savdnsudia adu
#i 1 04 8 ganAu-wnABnUY .

Towradm , $nil. (2524). nasdearianaiveosmluds sindlng 2nsansoysneficnae

dn OR 1 qUudl 2 win 32-34,

Glander, H. and Teiwes, G. (1976). Science and Practice in the Manuring
of Coffee. Green Bulletin 8.

Mwangi, C.N. (1983). Coffee CGrowers Hand-Book. Coffee Research Foun-

dation. FP.0. Box 4, Ruira, Kenya.



160

Protz, R. (1978). Soil Properties Important for Various Tropical
Crops. Pahang Tenggara Master Planning Study. In Soil Resource
Inventories and Development Planning, Proceedings of Workshops at
Cornell University 1977-1978.

Soil Survey Staff. (1874). Soil Survey Manual. U.S. Dept. Agric.,

Washington D.C. (4P gpage).

Soil Survey Staff. (1975). Soil Taxoncmy, A basic system of soil
classification for making and interpreting soil surveys. U.S.

Dept. Agric., U.S. Govt. Printing Office, Washington, D.C. 754 p.

Tiyawalee, Dumrong and Wivatvongvana, Paiboon. (1979). Multiple
Cropping for Highland. Faculty of Agriculture, Chiangmai Univer-

sity, Chiang Mai, Thailand.

Wellman, F.L. (1961). Coffee, Botany, Cultivation and Utilization.

Lecnard Hill (Books) Ltd. London.

Young, A. (1976). Tropical Scils and Seil Survey. Cambridge Univer-

sity Press, Cambridge.



161

APPENDIX I. SOIL PHYSICAL AND CHEMICAL ANALYSIS.

PARTICLE SIZE ANALYSIS|pH |O0.M. P K Ca |Mg4]C.E.C Fe Mn

SITE NO.HORIZON ™ oo T oo | cray }1{3 (%) |(ppm)|(ppm)| — me/100g — |(ppm) |(ppm)
(%) (%) (%) 2

1 A 26 42 32 4.0(6.3 |30.0 |257.0| 3.61,1(28.7 |17.5 5.0
B 23 39 38 4L.514.3 7.5 |113.8| 5.2(2.0|25.9 (20.0 2.0

2 A 27 36 36 4.716.6 745 99.0f 9.2|2.4]29.5 [30.0 4.9
B 21 30 49 4.7183.5 4.5 |336.0/10.2{1.2({16.8 |16.3 2.5

3 A 19 47 34 5.014.7 4.5 |116.0|11.4{2.4]23.2 [10.0 3.1
B 17 45 38 4.718.7 2.5 [307.0( 8.6|2.4|20,2 |12.5 5.7

L A 32 24 Ly 6.2(3.4 [30.0 |]222.5| 4.5(1.1|13.8 |12.5 0.9
B 28 24 48 5.9(11.4 4.5 [107.5| 2.6|0.8|30.2 |10.0 0.9

5 A 40 24 36 6.0(3.9 5.5 |183.8| 2.2|0.7|11.98 |15.0 1.6
B 54 20 26 5:5]2:5 5.5 |111.3| 2.6(0.9|10.4 2.8 4.1

6 A 56 10 34 5.0(6.5 |30.0 [121.9| 1.6)1.3(17.7 |17.5 1.7
B 52 10 38 0]|5.4 7.5 75.6] 1.4(1.1(15.6 |30.0 0.9

7 A 24 36 40 5.1/6.8 |20.0 68.1| 1.0{0.6(23.2 |23.1 |12.5
B 10 28 62 5.211.2 4.5 62.5]| 0.9/0.6| 7.9 6.3 0.7
8 A 58 10 32 5.4/16.4 5.0 41.3( 1.9/1.1)17.1 |12.0 1.2
B 50 10 40 5.3/3.2 4.5 23.8| 1.4/0.7(10.7 7.5 1.1

9 A L6 12 42 5.212.0 6.5 [125.0] 4.4)1.1]/11.3 |14.5 1.8
B 36 10 54 5.011.9 3.0 [125.0| 0.9/0.4]| 8.9 9.0 4.7
10 A 60 10 30 5.8{3.5 6.0 |231.3| 3.4/1.7/19.3 |10.0 0.8
B 48 10 L2 5.612.1 3.5 [118.8| 2.3]0.8| 9.2 [12.5 1.0
11 A L6 18 36 4.9(4.2 |12.5 |181.3| 1.1|0.6|12.8 7.0 0.8
B 4y 20 36 4.8(2.4 5.0 56.3| 0.7|0.4]| 5.2 |28.8 0.6
12 A 30 16 54 4.712.1 3.0 |210.6| 3.8{1.1| 8.9 |21.0 1.8
B 38 12 50 5.0/1.1 1.5 |173.8| 3.6]1.0| 7.6 [10.0 1.0
13 A 62 18 20 5.3|4.3 6.0 [176.3]| 4.1|2.8(11.9 [20.5 1.8
B 62 18 20 4.9/1.8 3.0 |260.0| 3.5/1.5(10.7 |20.0 1.3
14 A 38 20 42 5.2(4.3 5.0 |206.3] 6.3|4.7[19.3 9.5 2.6
B 26 12 62 5.9|2.0 2.0 |203.8| 6.6/4.8/18.3 3.8 0.9
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PARTICLE SIZE ANALYSIS|pH |0.M.| P K Ca IHg lC.E.C Fe Mn
SITE NO.|HORIZON[ oo T o oy ;:é (%) |(ppm)|(ppm) | — me/100g — | (ppm) [(ppm)
(%) (%) (%) 2

15 A 46 g 45 5.9/ 9.6{30.0 | 40.0| 3.1{1.7|24.1 | 9.5 | 1.3
B 56 19 25 s.6| 6.3|/18.0 | 50.0| 1.7/0.9]12.3 |15.0 | 1.4

16 A 52 19 29 5.5/ 6.1/10.0 | 5.0 1.0/0.6|15.4 |15.0 | 1.5
B 46 9 45 5.3 3.8] 7.5 | 23.8|1.0/0.6{12.6 |10.5 | 1.4

17 A 28 30 42 s.0| 4.5[19.0 [152.5| 5.0|2.3|32.2 |15.0 | 1.1
B 28 30 42 s.8] 4.7|20.0 | 75.0 | 6.1|2.8{31.9 |12.0 | 1.1

18 A u6 20 34 5.9 6.0/20.0 |143.8|6.5/3.4(36.5 [16.6 | 1.0
B 14 20 u6 s.5| 4.,1| 8.5 |138.7 [ 6.7|3.4|31.4 |12.4 | 1.0

19 A 36 18 46 4.7| 4.5|10.0 | 78.8 | 3.7/0.5|13.8 [18.8 | 3.4
B 36 14 50 4.8 2.5/ 9.0 | 48.8|1.3/0.2|11.6 | 2.8 | 2.7

20 A 30 18 52 5.1] 4.1| 5.0 | 43.8| 1.8{0.5|11.3 |19.5 | 2.7
B 30 16 54 5.1 2.0| 5.5 | 51.3|1.6/0.4(20.5 | 2.5 | 1.5

21 A 30 24 46 y.8| 5.1(10.0 | 56.3| 5.5/0.6{25.9 [30.0 | 1.5
B 26 2u 50 4.8 3.2 9.0 | 38.8 | 2.3/0.4|17.0 |30.0 | 1.8

22 A 52 28 20 5.0/11,7|20.0 | 40.0 | 4.9[1.5|27.8 |15.0 | 1.2
B 42 12 46 4.5 4.8/ 6.5 | 25.0]1.9/0.3]|16.5 [22.0 | 0.5

23 A 3u 13 53 4.6| 6.0/ 6.0 | 32.5|3.0/0.6|27.8 [45.0 | 1.2
B 30 12 S8 4.5 3.3] 5.5 | 25.0| 2.4/0.2{14.5 |85.0 | 1.0

24 A 46 18 36 5.1 3.8/ 9.0 | 41.3(7.2/1.2{10.9 {10.5 | 0.8
B 42 14 uy 5.3| 2.8| 6.5 |150.0 | 2.2/ 0.9|15.7 | 3.8 | 0.5

25 A 56 16 28 5.8/ 3.5| 6.5 |102.5| 8.0/3.3|31.4 | 2.5 | 0.4
B 54 16 30 5.8/ 1.9| 5.5 | 61.3 | 6.0/3.3{12.4 | 5.0 | 0.4

26 A 64 10 26 5.3] 6.3(25.0 [100.0| 3.9/0.9|21.6 |[12.5 | 0.6
B u6 20 34 5.3| 1.9] 8.0 | 23.8| 2.1{0.5|12.0 |17.5 | 0.5

27 A L8 16 36 5.7 4.6/10.0 [167.5| 2.9/1.6|15.1 | 2.0 | 1.2
B 42 14 Ly s.4| 1.7| 9.5 |161.9 | 2.1{1.2|10.8 |15.0 | 1.6

28 A 30 12 58 5.7 s.2/15.0 |118.8| 2.9/1.8{18.9 |10.0 | 0.4
B 30 12 58 5.3 2.1]/11.0 |143.1| 0.7/ 0.4|12.3 [11.0 | O.4




